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Plasma hypoxanthine and xanthine levels in the 
early newborn period in problem-free preterm  

babies and those w ith idiopathic respiratory 
distress syndrome

L K a r m a z s i x , G B a l l a

D ep a rtm en t of P a e d ia tr ic s , U n iv e rs ity  M edical School,
D eb recen , H u n g a ry

T he use of h y p o x a n th in e  m easu rem en ts  fo r q u a n ti ta t iv e  m o n ito rin g  
o f in tra u te r in e  a sp h y x ia  is  g en era lly  accep ted . A  h igh  level in  b lo o d  o r in 
C S F  is a  consequence o f tissu e  h y p o x ia . H y p o x an th in e  an d  x a n th in e  w ere 
m easu red  by  selective h ig h  p ressu re  liqu id  ch ro m a to g ra p h y  in  m a tu re  
n ew b o rn s, in  h ea lth y , sy m p to m -free  p re te rm  babies, an d  in  p re te rm  babies 
a ffec ted  b y  id iopa th ic  re s p ira to ry  d is tress  syndrom e. T he m easu rem en ts  
w ere  ca rried  o u t from  p e r ip h e ra l v en o u s b lood w ith in  th re e  h o u rs  a f te r  b ir th  
a n d  a t  th e  age of 48 — 72 h o u rs . I n  m a tu re  new borns th e  m ean  h y p o x a n th in e  
lev e l w as 11.10 jUmol/1 in  th e  ea rly  d e te rm in a tio n s , an d  8.45 /tm ol/l in  th e  
second  s e t of m easu rem en ts . I n  u n affec ted  p rem a tu re s  th e re  w ere s ig n ifican tly  
h ig h e r  levels, and  th e  h ig h e s t va lues (44 .22± 15 .13  /rmol/1) w ere en co u n te red  
in  p re m a tu re  bab ies su b s e q u e n tly  d y in g  of severe hy p o x ia . X a n th in e  show ed 
a  s im ila r  course. I n  a d d it io n  to  estab lish in g  n o rm al va lues fo r p re m a tu re s  we 
d es ired  to  clarify  th e  ch an g es  in  th e  levels of p u rin e  m e ta b o li te s  d u rin g  
id io p a th ic  re sp ira to ry  d is tre s s  an d  th e ir  p rognostic  va lue . H y p o x a n th in e  and  
x a n th in e  levels w ere fo u n d  to  be in fo rm a tiv e  in  p o s tn a ta l h y p o x ia , especia lly  
to g e th e r  w ith  o th e r p a ra m e te rs .

Catabolism of purine nucleotides 
is a complex process consisting of 
several steps. In man, the final me­
tabolite is uric acid arising by oxida­
tion of hypoxanthine and xanthine, 
a process catalyzed by xanthine oxi­
dase (Fig. 1). Metabolism of nucleic 
acids, purine containing coenzymes 
and nucleotides carrying high-energy 
phosphate bounds is channelled to this 
final step. The relationship of oxygen 
and energy carrying purine compounds 
has long been known. In hypoxia, 
characterized by anaerobic conditions, 
their synthesis is impaired and their 
breakdown is enhanced, ATP is used 
up [5]. Hypoxanthine, an intermedi­

ary product of purine catabolism, 
is regarded as a good indicator of the 
severity of hypoxia at all ages [12]. 
In neonatal hypoxia its level may be 
increased by two factors. First, ATP 
is used up at a dramatic speed, this 
leads to formation of ADP, AMP and 
hypoxanthine. Second, there is a 
direct action of the lack of oxygen; 
xanthine oxidase, converting hypo­
xanthine to xanthine and xanthine 
to uric acid, only works in the presence 
of oxygen. The enzyme сеазэз to 
function in hypoxia, thus resulting in 
an elevation of hypoxanthine and 
xanthine levels in tissues and body 
fluids [11].

1 Acta Paediatrica Hanjarica 21, 1981
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Accumulation of 
cellular energy

Utilisation of 
cellular energy о г  6 *  

Xanthi neoxidase

F ig 1. Breakdown of purine derivatives

Improvement in laboratory tech­
niques added hypoxanthine measure­
ment to the list of indicators of 
hypoxia; lactate, base deficit and pH 
measurements.

For exact measurement of purine 
metabolites, enzymatic, column chro­
matographic and oxygen electrode 
methods are available [13]; the meth­
od utilizing oxygen electrodes is the 
most exact one but its drawback is its 
inability to determine the individual 
metabolites separately, thus to distin­
guish between xanthine and hypo­
xanthine. High pressure liquid chro­
matography (HPLC) is now the 
method of choice, being suitable for 
separate determination of hypoxan­
thine and xanthine [2, 4, 6, 9, 10, 14].

HPLC was used for measuring the 
plasma hypoxanthine and xanthine 
levels in symptom-free premature 
babies and those affected by idio­
pathic respiratory distress. Mature 
healthy babies born by normal deliv­
ery after an uneventful pregnancy 
were chosen for a control group.

M a t e r i a l

H y p o x a n th in e  an d  x an th in e  d e te rm i­
n a tio n s  w ere  pe rfo rm ed  in  a ll b ab ie s  a d ­
m itte d  o t o u r  in ten s iv e  care  cen tre , w ith o u t 
a n y  se le c tio n  d u rin g  th e  s tu d y  p eriod . 
G e s ta tio n a l age w as d e te rm ined  on  th e  
b asis  o f o b s te tr ic a l d a ta  and  th e  m a tu r i ty  
score o f D u b o w itz . B ab ies e x h ib itin g  
in t ra u te r in e  g ro w th  re ta rd a t io n  w ith  c lin i­
cal sy m p to m s  of in ju ry  w ere excluded  
fro m  th e  s tu d y . T he d is tr ib u tio n  of n ew ­
b o rn s  acco rd in g  to  g e s ta tio n a l age and  
b ir th w e ig h t is show n in  F ig . 2; b ir th w e ig h t

F i g  2. D is tr ib u tio n  o f n ew b o rn s  according to  g e s ta tio n a l age an d  b ir th w e ig h t

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 1 9 8 5
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T a b l e  I

G roup ing  of new borns and  d is tr ib u tio n  o f p re m a tu re s  affected  
b y  id io p a th ic  re sp ira to ry  d is tre s s  sy n d ro m e , accord ing  to  

ou tcom e, m ean  g e s ta tio n a l age a n d  b ir th w e ig h t in  th e  v a rio u s g roups

T a b l e  I a

N ew borns s tu d ie d

Age at blood i
Within 3 hours 

after birth

sampling

48 -72 
hours

N um ber of cases 70 60

Mature newborns
n 15 15
gestational age, weeks 39 .3± 1 .0 39.3±1.0
birthw eight, g 2918±406 2918±406

Premature newborns 
H ealthy

n 24 24
gestational age, weeks 32.1 ± 2 .8 32.1 ± 2 .8
birthw eight, g 1444±397 1444 ±397

IR D S
n 31 21
gestational age, weeks 30 .6± 2 .7 31.4±2.8
birthw eight, g 1498±392 1616±399

n : n u m b e r of cases
m ean s a n d  s ta n d a rd  dev ia tions
IR D S : id io p a th ic  re sp ira to ry  d is tre s s  sy n d ro m e

T a b l e  I b

P re m a tu re s  a ffec ted  b y  IR D S

n gestational age, 
weeks Birthweight, g

All cases 31 30 .6± 2 .7 1498 ±392
Survivors 13 31 .5± 2 .2 1641 ±285
Died during the 
neonatal period

w ithin 72 hours 10 29.1 ± 1 .4 1252±243
between 4 — 7 days 8 31 .3± 3 .8 1576±558
together 18 30 .0± 2 .9 1396±432
dying of pulm onary
haem orrhage 11 30.1 ± 2 .9 1406 ±459

Sepsis score points
exceeding 10 14 30.0 ± 2 .3 1349 ± 354
died w ith in  72 hours
after b ir th 4 29 .8± 2 .9 1250 ±334
died w ithin 7 days
after b ir th 8 28 .6± 2 .4 1258 ±450

m eans and  standard  devations

n : n u m b e r of cases
IR D S  : id io p a th ic  re sp ira to ry  d is tre s s  sy n d ro m e

1* Acta Paediatrica Hungarica 26, 1985
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w as b e tw e e n  th e  10th an d  90 th  p e rcen tile s  
in  a ll c a se s  [8].

T h e  sy m p to m -free  b ab ies  n eed ed  on ly  
c a re . T h e  b ab ie s  affected  b y  id io p a th ic  
r e s p i r a to r y  d is tress  synd rom e e x h ib ite d  
a ll c lin ic a l a n d  rad io log ical s igns o f th e  
c o n d it io n  a n d  needed re sp ira to ry  t r e a tm e n t  
a n d  c o r re c tio n  of acid -base im b a lan ce . 
I n  a ll  b a b ie s  w ho died  of IR D S , n ec ro p sy  
re v e a le d  th e  p resence of h y a lin e  m e m b ra n e  
a n d  a lv e o la r  h aem orrhages.

S in ce  th e  id io p a th ic  re s p ira to ry  d is tre ss  
s y n d ro m e  c a n  be s im u la ted  b y  sepsis, a  
sco re  fo r  estab lish in g  th e  p ro b a b il i ty  of 
s e v e re  in fe c tio n  w as used ; a  sco re  v a lu e  
e x c e e d in g  10 m ade sepsis h ig h ly  p ro b ab le  
[18 ]. R e s p ir a tio n  itself m ay  cau se  in fec tio n , 
th e r e fo re  th e  above-m en tioned  sco re  w as 
a p p lie d  s e v e ra l tim es d u rin g  IR D S  a n d  th e  
h ig h e s t  v a lu e  w as ta k e n  as  th e  in d ic a tio n  
fo r  th e r a p y  and  g roup ing . G ro u p in g , 
n u m b e r  o f cases, th e ir  g e s ta tio n a l age a n d  
b ir th w e ig h t  an d  th e  ou tcom e o f IR D S  a re  
sh o w n  in  T ab le  I . A u to p sy  co n firm e d  th e  
p r im a ry  p u lm o n a ry  changes re su ltin g  fro m  
im m a tu r i ty  lead ing  to  severe h y p o x ia  in  a ll 
f a t a l  cases .

T h e  b lo o d  sam ples w ere d ra w n  fro m  a  
p e r ip h e ra l  ve in . C lo tting  w as p re v e n te d  b y  
a d d it io n  o f one p a r t  of 3 .8%  so d iu m  c it ra te  
to  n in e  p a r t s  of blood. H y p o x a n th in e  a n d  
x a n th in e  w ere d e te rm ined  in  p la sm a .

Mkthod

H y p o x a n th in e  an d  x a n th in e  w ere  f i rs t  
e x t r a c te d  fro m  th e  p la sm a  [14]. A  doub le  
v o lu m e  o f ice-cold, fre sh ly  p re p a re d  10%  
tr ic h lo ro a c e tic  acid  (TCA) w as ad d e d  to

each  p la sm a  sam ple, th e  p re c ip ita te  w as 
rem o v ed  b y  c e n tr ifu g a tio n . T C A  w as 
rem o v ed  fro m  th e  s u p e rn a ta n t  b y  1.5 
v o lu m e of d ie th y le th e r  s a tu ra te d  w ith  
w a te r . T h e  aqueous p h ase  w as f ilte re d  
th ro u g h  a  0.5 /im  M illipore f i l te r  a n d  th e  
sam p le  w as s to red  a t  — 20°C. T h is  e x tr a c ­
t io n  p ro ced u re  could  be  c a rr ied  o u t  fro m  
sam p les  of 100 /Л.

T h e  m easu rem en ts  w ere c a rr ie d  o u t  in  a  
H e w le tt-P a c k a rd  1084/B ty p e H P L C  dev ice  
b y  th e  m e th o d  o f K h y m  a n d  S im m onds 
m o d ified  b y  ourselves [6, 14]. T he  co lu m n  
co n sis ted  of O D S-H ypersil, le n g th : 10 cm , 
m esh  size: 6 nm , p ressu re : 86 b a r , w o rk ing  
te m p e ra tu re :  30°C. T he  d e te c to r  w ith
v a ria b le  w av e len g th  se n s itiv ity  w as sen s i­
t iv e  to  u ltra v io le t lig h t, a  la m b d a max of 
255 n m  w as used  fo r h y p o x a n th in e  d e te r ­
m in a tio n , 270 n m  fo r x a n th in e . T h e  flow  
speed  w as 1 m l/m in u te . T he  e lu e n t w as 
0.01 mol/1 p o tassiu m  h y d ro g en  p h o sp h a te  
p H  6.3, co n ta in in g  1%  m e th a n o l. T h e  20 /tl 
sam p le  w as in jec ted  b y  a u to m a tic  in jec to r . 
Q u a n tita tiv e  d e te rm in a tio n  o f x a n th in e  
a n d  h y p o x a n th in e  w as ach iev ed  b y  e s ta b ­
lish ing  ca lib ra tio n  cu rves a n d  c o m p u te r  
e v a lu a tio n  of th e  a re a  below  th e  co rre sp o n d ­
in g  p e a k  in  th e  ch ro m a to g ram  (F ig . 3).

F o r  ca lib ra tio n , se ria l d ilu tio n s  of p la sm a  
h y p o x a n th in e  an d  x a n th in e  (S igm a) w ere 
u sed . F ro m  all a rtif ic ia l p la sm a  sam p les 
th e  w hole p rocedu re  in c lu d in g  e x tra c tio n , 
w as ca rr ied  o u t a n d  th e  a re a  below  th e  
c u rv e  w as m easu red  an d  ta k e n  as  th e  r e la ­
t iv e  u n it .  F igu re  3 illu s tra te s , in  a d d it io n  to  
th e  c a lib ra tio n  cu rves , a  c h ro m a to g ra m  
as w ell. T he low er lim it o f s e n s itiv ity  w as 
0.1 fim olfl o f h y p o x a n th in e  a n d  x a n th in e , 
re sp ec tiv e ly .

i

Added quantity  of hypoxanthine and xanthine, /jmol/l

F ia  3. H ig h  p re ssu re  liq u id  c h ro m a to g ra p h y  cu rve  of a  p la sm a  
e x tra c t an d  c a lib ra tio n  cu rv es  of h y p o x a n th in e  a n d  x a n th in e
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RESULTS

Figure 4 shows the plasma hypoxan­
thine level found in the newborns. 
W ithin three hours after birth the

n : Number of case s  m: p le ss  than  0.05 
ж : Mean мм : p le ss  than  0.01
ns: Not significant mmm: p le ss  th an  0.001

Fig 4. Plasma hypoxanthine levels of newborns within three hours after birth and
between 48 and 72 hours of life

n : Number of cases  м : p less than 0.05
X : Mean мм : p le ss  than  0.01
ns: Not sign ifican t m*m : p le ss  than  0.001

Fig 6. Plasma xanthine levels of newborns within three hours after birth and between
48 and 72 hours of life

Acta Paediatrica Hungarica 20, 1985

Since the determinations were carried 
out in citrated blood, real hypoxanthine 
and xanthine levels in plasma were cal­
culated as follows : real concentration =
measured concentration — х > г < \т \ "b A\  9( 1 rUV) /
where PCV meant packed cell volume.
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lowest values were encountered in 
mature healthy babies. A mean value 
nearly twice as high was obtained in 
premature babies free of symptoms 
or problems, while in premature neo­
nates affected by idiopathic respira­
tory distress syndrome the mean 
value was about three times higher 
than that of the mature babies. 
In prematures with IRDS dying 
subsequently of intractable hypoxia 
the mean was even higher, 34.57 
pmol/1.

In the 15 mature newborns, the 
mean value observed between 48 and 
72 hours after birth was significantly 
lower than the first mean value. 
In the premature babies, on the 
contrary, there was a slight increase 
instead of a decrease. An especially 
marked increase was seen in the 8 pre­
matures affected by IRDS in whom 
the 48 — 72 hour measurement could 
stillbe carried outbut of whom twodied 
thereafter: the mean value amount­
ed to 44.22 pmol/l. In some babies 
dying during the perinatal period, 
values as high as 100 /imol/1 were 
measured.

Similarly, both the values obtained 
within three hours and on the third 
day of life were higher i n the preterm 
than in the term newborns. The 
increase was even more pronounced 
in the babies affected by IRDS. 
Again, in the newborns dying subse­
quently, a considerable fall occurred 
by the third day compared to the 
three-hour value. In the whole mate­
rial, the lowest values were encoun­
tered in mature newborns on the third 
day of life while the highest values at

three hours after birth in premature 
neonates dying during the perinatal 
period. The extreme values were 
4.54 and 9.51 /imol/l, respectively 
(Fig 5).

D iscu ssio n

The key to perinatal adaptation is 
the baby’s cardiorespiratory function. 
Postnatally there are more possibili­
ties for diagnosis and treatment than 
immediately before birth, but estima­
tion of the severity of hypoxia is still 
difficult. Measurement of the hypo­
xanthine level has primarily been 
used for judging the degree of intra­
uterine asphyxia; its value was com­
pared to that of the Apgar score, 
blood lactate, blood pH, base deficit 
and individual asphyxia scores [1, 
15, 17]. It was found that plasma 
hypoxanthine had a complementary 
value in this series of tests [16]. 
The highest hypoxanthine levels in 
neonates delivered after intrauterine 
asphyxia were usually measured 20 
minutes after birth. The base deficit 
was highest at 30 minutes, the maxi­
mum of lactate during the first three 
hours. There is a strong correlation 
between the three parameters but 
none could be found between the 
blood pH and plasma hypoxanthine, 
probably because of the rapid changes 
in pC02 [15]. In intrauterine hypoxia 
the optimum time for plasma hypo­
xanthine determination is 10—20 min­
utes after delivery, but elevated 
values are still encountered three 
hours after birth [3]. If a single 
determination is carried out, the

Acta Paediatrica Hvvgarica 26, 1985



L Karmazsin, G Balia : Xanthine and hypoxanthine 7

hypoxanthine level may not be corre­
lated with the clinical features. This is 
due to the fact that the plasma 
hypoxanthine concentration is influ­
enced not only by hypoxia but also by 
other factors. Since hypoxanthine is 
electrically neutral, it seems very 
probable that it can escape from the 
hypoxic cells to the extracellular 
space by simple diffusion, hence it can 
easily reach the blood plasma. It 
appears in the plasma immediately 
after the hypoxic episode but this may 
be hindered by poor circulation. 
After birth there is a marked peripher­
al vasoconstriction in all newborns, 
even in mature babies, and this is 
especially pronounced in asphyxiated 
neonates. Under pathological condi­
tions the pump function of the heart 
is impaired and redistribution of the 
circulating blood occurs: perfusion of 
all organs but of the brain and the 
heart deteriorates. Hypoxanthine ap­
pears in the circulation of the arteries 
or veins available for blood sampling 
only when the peripheral circulation 
has improved and the bloodstream is 
able to wash out hypoxanthine from 
the tissue that had been hypoxic.

The primary determinant of an 
elevated hypoxanthine level is hypox­
ia, but its effect may be retarded by 
impaired heart function and disturbed 
microcirculation. Furthermore, the 
plasma hypoxanthine level can be 
altered by the volume of plasma and 
the she of the extracellular space. 
From the practical point of view it is 
important that no difference should 
occur between the arterial and venous 
hypoxanthine levels.

Timing of the first blood sampling 
within three hours after birth has been 
chosen on the basis of the dynamics of 
hypoxanthine levels. In addition to 
clarify the severity of perinatal and 
very early postnatal hypoxia, we 
also wanted to establish the range 
of basal values for healthy premature 
babies. To see the course of hypoxan­
thine and xanthine levels, they were 
measured in mature newborns, in 
prematures without problems and in 
prematures affected by IRDS, 48 — 72 
hours after birth. Determinations in 
the healthy mature babies had the 
purpose of obtaining normal values 
of our own.

The normal values for hypoxanthine 
and xanthine obtained in this study 
fell within the upper third of the 
range described in the literature. 
In some instances we compared the 
hypoxanthine and xanthine levels 
determined by an oxygen electrode 
or by high pressure liquid chromatog­
raphy; the results are shown in 
Table II. It can be seen that the ranges 
obtained by the two methods were 
similar but the individual values of 
the two different determinations did 
not coincide. We think that the uni­
formity of the method throughout 
our present study has contributed 
to the reliability of our findings.

The lowest early values were found 
in healthy mature babies. The values 
then decreased by the third day of life. 
This indicates that a certain degree of 
hypoxia occurs even during normal 
delivery but is soon abolished after 
birth, consequently the blood level 
of the purine derivatives is normalized

Acta Paediatrica Hungarica 26, 1085
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T a b l e  I I
N o rm a l p la sm a  hy p o x an th in e  a n d  x a n th in e  co n cen tra tio n s  o b ta in e d  b y  v a rio u s  a u th o rs

Author Method Site of blood 
sampling Compound Mean ± SD 

]umol/l Range

Saugastad [12] p 0 2electrode cord hypoxanthine 5.8 ±3.0 0 -1 1
Lipp- Z wählen

[7] p02 electrode umbilical artery hypoxanthine 16.1 ±5.7 — 26
p 0 2 electrode umbilical vein hypoxanthine 14.4±4.7 **9-24

Bratteby [3] p0 2 electrode umbilical artery hypoxanthine 11.9 - 0-23 .8
p 0 2 electrode umbilical vein hypoxanthine 9.0 1.4-18.9

Thiringer [16] p 0 2 electrode cord hypoxanthine 5.7 ±5.8 0-18.3
O’Connor [11] p 0 2 electrode cord hypoxanthine 5.1 1-14.0
Swanström [15] p02 electrode umbilical artery hypoxanthine 7.7 ±5.9 —
Simonds [14] HPLC adult blood hypoxanthine 2.04±0.6 —

xanthine 0.61 ±0.21 —
Boulieu [2] HPLC adult blood hypoxanthine 3.2 —

xanthine 2.0 —

when circulation and respiration have 
become fully adapted. The significant­
ly higher value observed in healthy 
prematures three hours after birth can 
be explained by their slightly impaired 
cardiorespiratory adaptation causing 
a somewhat protracted transitory 
hypoxia in the tissues. But in these 
babies, too, the hypoxanthine level 
fell by the third day of life, pointing 
to an improved cellular respiration. 
Thus, hypoxanthine estimations have 
proved here a useful laboratory mark­
er of adaptation.

In the case of prematures suffering 
from IRDS, the relative role of intra­
uterine asphyxia, immaturity and 
postnatal respiratory distress in caus­
ing high hypoxanthine levels can 
hardly be established, but the high 
value itself shows that the persisting 
respiratoryfailure maintains a hypox­
ia. Successful respiratory treatment, 
restoration of the circulation and

correction of the imbalance of acid- 
base equilibrium result in a fall in the 
plasma hypoxanthine level, as it has 
been observed in out survivors of 
IRDS, and the contrary could be seen 
in the group of prematures who 
subsequently have died. If attempts 
to restore cardiorespiratory functions 
fail, the hypoxanthine level inexorably 
increases, showing the persistence of 
severe energetical disturbances at the 
cellular level. In this group the xan­
thine level was comparatively low. It 
appears that as a consequence of 
hypoxia, the failure of xanthine oxi­
dase function prevents normal catalysis 
of the conversion of hypoxanthine 
to xanthine and thus the xanthine 
level falls in spite of extremely high 
hypoxanthine concentrations.

Our results suggest that plasma 
hypoxanthine and xanthine are good 
indicators not only of intrauterine 
asphyxia but also of postnatal adap-

Acta Paediatrica Hungarica 26, 1985
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tation and that they even have a 
prognostic value. These data show 
that the pathogenesis of IRDS is 
complex and its therapy must be 
aimed at improving cardiorespiratory 
function, microcirculation and cell 
metabolism.
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Factor VIII related antigen in term and preterm 
newborns with severe neonatal haemorrhage

G B a lla , L K a rm azsin

D e p a r tm e n t o f P aed ia tric s , U n iv e rs ity  M edical School,
D ebrecen, H u n g a ry

P la s m a  fa c to r  V I I I  re la ted  a n tig e n  (V IIIR :A g) c o n c e n tra tio n s  were 
s tu d ied  in  te rm  a n d  p re te rm  n ew b o rn  in fan ts . The co n tro l p o p u la t io n  was a  
g roup  of n o rm a l ch ild ren  2 to  12 y e a rs  of age w ith o u t a n y  m a n ife s t disorder. 
T he  a im  o f th e  p re s e n t in v es tig a tio n  w as to  follow th e  ch an g e  o f  V TIIR :A g 
in  th e  n ew b o rn  an d  to  s tu d y  its  leve l in  sick p re te rm  in fa n ts  w ith  severe 
b leed ing  d isease . T he  V IIIR :A g  level in  th e  con tro l ch ild ren  w as  86.2 +  20.5% . 
T he low est co n c e n tra tio n  was m easu red  in  te rm  in fa n ts  b e tw e e n  48 — 72 
ho u rs  o f life. T he  h ig h es t V IIIR :A g  leve l ( 129.1 +  8 .1% ) w as  fo u n d  in  those 
p re te rm  n ew b o rn s  w ho died of p u lm o n a ry  and  in tra c ra n ia l b leed in g  in the 
e a rly  n e o n a ta l p e rio d . V IIIR :A g  is a  usefu l m ark e r o f en d o th e lia l cell dam age 
in  th e  p e r in a ta l  period .

protein of high molecular weight, 
has distinct constituents, i.e.: factor 
VIII procoagulant activity protein 
(VIII :C), the antigenic expression of 
VIII:C (VIII:CAg), von Willebrand 
factor protein, the antigenic expres­
sion of von Willebrand factor (VIIIR: 
Ag), and the ristocetin cofactor 
(VIIIR:RCo) [22]. VIIIR:Ag and
VIIIR:RCo are closely related. Both 
are synthesized by vascular endothe­
lial cells and possibly by megakaryo­
cytes and platelets [14, 16, 19).

Estimation of VIIIR :Ag in plasma 
by precipitation with rabbit antiserum 
is a simple and useful parameter of 
endothelial cell injury.

The aetiological factors that have 
been suggested as the basis of endo­
thelial cell damage in the perinatal 
period are the respiratory distress 
syndrome, asphyxia, acidosis, infec-

A cta  P a e d ia tr ic a  H u n g a r i c a  2 в ,  [ 9H5

Haemorrhage, both localized and 
generalized, is a significant cause of 
mortality and morbidity in the neo­
natal period [11,13,17,20]. Numerous 
studies have demonstrated deficiencies 
of various blood coagulation factors 
in the normal newborn and more 
severe ones in preterm infants [5, 8, 
9, 18]. The endothelial cells and plate­
lets have an important role in the 
maintenance of vascular integrity and 
their factors, besides ensuring the 
normal balance, are useful markers 
of pathological conditions. Endotheli­
al cell injury is probably a primary 
event in the pathology of a number 
of diseases affecting blood vessels. 
Plasma level of factor VIII related 
antigen (VIIIR:Ag) may be a sign 
of intimai damage [I, 4, 7].

Factor VIII/von Willebrand factor 
complex (FVITI/vWF), being a glyco-
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tions, hypoglycaemia, hypercapnia, ic­
terus, congenital heart disease, fetal 
distress and the mode of delivery [10]. 
In these disorders, oxygen radicals 
are produced in large quantity in 
hypoxia and hyperoxia, especially 
during the rapid change from hypoxia 
to hyperoxia [2]. This state may lead 
to severe damage of cells and tissues, 
mainly in preterm infants whose 
endogenous antioxidant activity is 
weak [3]. The endothelial cell injury 
then affects the microcirculation, lead­
ing to generalized neonatal bleeding 
syndrome with massive pulmonary 
and intracranial haemorrhage.

The aim of the present investigation 
was to study the plasma VIIIR :Ag 
level in normal children, term and 
preterm infants and in those sick 
preterm infants who died in conse­
quence of pulmonary and intracranial 
haemorrhage.

M a ter ia l  and  M e t h o d s

T h e  V IIIR :A g  level w as e s t im a te d  in 
c h ild re n  hosp ita lized  a t  o u r  D e p a r tm e n t. 
B lo o d  sam plings w ere c a r r ie d  o u t  only 
w h en  b lo o d  w as needed fo r  o th e r  p u rp o ses, 
to o . A  t o t a l  of 67 ch ild ren  w e re  ex am in ed ; 
th e i r  g ro u p in g  was as follow s.

G ro u p  1. T h ir ty  co n tro l c h ild re n  2 to  12 
y e a rs  o f age , w ith o u t a n y  m a n ife s t  d iso rder.

G ro u p  2. Twelve te rm  n e w b o rn  in fan ts  
o f 37 to  41 (m ean 39 .3+ 1 .1 ) w eek s  g e s ta tio n ­
a l a g e  a n d  3203 +  378 g m e a n  b ir th w e ig h t , 
w i th o u t  a n y  ad a p ta tio n a l p ro b le m s .

G ro u p  3. E leven  p re te rm  new b o rn  
in f a n ts  o f 26 to  36 (m e a n  31 .2  +  2.7)
w eek s  g e s ta tio n a l age a n d  1457 +  364 g 
m e a n  b ir th w e ig h t, w ith o u t a n y  r i s k  fac to r 
c o n s id e re d  to  be im p o rta n t in  t h e  d eve lop ­
m e n t  o f  endo the lia l cell d a m a g e .

G ro u p  4. F o u rteen  p re te rm  n ew born  
in f a n ts  o f 26 to  36 (m ean  30.5  +  2.6)
w eek s  g e s ta tio n a l age a n d  1358 +  389 g 
m e a n  b ir th w e ig h t w ho th e n  d ie d  a t  1 to

8 (m ean  3 .6 +  2.5) d ay s of age w ith  severe  
p u lm o n a ry  a n d /o r  in trac ran ia l h a e m o r­
rhage c o n firm e d  a t  necropsy.

T he f i r s t  b lo o d  sam ple w as d ra w n  of 
these in f a n ts  w ith in  th e  f irs t fo u r  h o u rs , 
th e  second  b e tw e e n  th e  4 8 —72 h o u rs  of 
life. I n  th e  fo u r th  g roup , in  6 in fa n ts  we 
could n o t  m e a s u re  th e  second V II IR :A g  
level, b ecau se  th e y  d ied  earlier.

V I I IR :A g  w as  d e te rm in ed  in  c it ra te d  
venous p la s m a . B lood w as m ixed  9:1 w ith  
3.8%  tr is o d iu m  c itra te  so lu tion  an d  p la sm a  
was p re p a re d  b y  cen trifug ing  a t  3000 g a t  
4°C fo r 15 m in u te s  an d  s to red  a t  — 30°C. 
V IIIR :A g  w a s  m easu red  b y  th e  L au re ll 
ro ck e t im m u n o e lec tro p h o re tic  te c h n iq u e  
using  r a b b i t  a n tis e ru m  (B ehring D iag n o s­
tics, G e rm a n y ) . Seria l d ilu tions of th e  p o o l­
ed a n d  t e s t  p la sm a  w ere p re p a re d  for 
each p la te  a n d  ru n  sim u ltan eo u sly ; th e  
am o u n t o f V II IR :A g  in  th e  p a t i e n ts ’ 
p lasm a w as  c o m p a red  to  th a t  of th e  pooled  
p lasm a a n d  th e  re su lt w as exp ressed  in 
p e rcen ts  [21 ].

S ta t is t ic a l  an a ly s is  w as p e rfo rm ed  by  
S tu d e n t’s t - te s t.

R esu lts

The VIIIR:Ag level of the control 
children in Group 1 was86.2 +  20.5% 
of the normal adult level (Fig. 1). 
In Group 2 the protein concentration 
was higher (106.7 +  15.8) in the first 
hours of life than in Group 1, but on 
the third day the level fell significantly 
by 23.7% and reached the normal 
level. Group 3 showed shortly after­
birth a level (89.6 +  12.2%) lower than 
in Group 2, but it increased 3 days 
later. The highest VIIIR:Ag concen­
tration was measured in Group 4, 
where in the first hours the VIIIR:Ag 
concentration (119.8 +  18.0%) was 
significantly higher than in Group 3, 
and in those 8 children who survived 
the first three days, the level (128.1 +  
+  8.1%) was the highest between 48 
and 72 hours of age.
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, p<0.01 „ rxQOOl

,_______ pO.001

Group 1 2  3 4
;  ,•/. 86.2 Ю6.7 81.6 89.6 98,3 119.8 129.1
•SD  20.5 15.8 9.7 12.2 15.9 18 0 8.1 
n 30 12 12 ' 11 11 К  8

F i g  1. P la sm a  V IIIR  :Ag levels in  th e  fo u r g ro u p s . G roup  1: con tro l ch ild ren ; G ro u p  2: 
te rm  new borns; G roup  3: p re te rm  new borns; G ro u p  4: p re te rm  new borns w ith  b leed ing  
d iso rd er. B lood sam p les  w ere o b ta ined  w ith in  th e  f i r s t  fo u r hours, an d  be tw een  th e  48 — 72

hou rs  o f life

D isc u ssio n

The aim of the present study was to 
follow the circulating VIIIR :Ag level 
in the neonatal period and especially 
in preterm infants. The VIIIRrAg 
value of control children 2 — 12 years 
of age was found to be lower than the 
normal adult level. The reason for 
this might be a decreased synthesis of 
VIIIR:Ag, or an increased resistance 
of the endothelial cells of children 
against damaging effects. The only 
fact supporting the latter assumption 
is that thromboembolism and angio­
pathies are less frequent in children 
than in adults.

The stress during delivery might be 
the reason for the high concentration 
of VlIIR:Ag in term newborn infants. 
The placenta can also be the source 
of VIIIR:Ag, because obliterations

may occur during delivery. In term 
infants the decrease of VIIIR:Ag 
concentration three days after birth 
points to improvement in the micro- 
circulation and in the condition of 
endothelial cells.

The initial low value of VIIIR:Ag 
in preterm babies increases with time, 
indicating the sensitivity of endothe­
lial cells. The cardiovascular system is 
also immature and the stress situations 
impair the repair mechanism. The phe­
nomenon is reflected in the VIIIR :Ag 
concentration measured in preterm 
infants suffering from generalized 
bleeding syndrome; the highest va­
lues were observed in that popula­
tion. Sometimes, the damage to endo­
thelial cells is further increased by 
medical treatment; one of such factors 
is the toxicity of oxygen. Thus, 
VIIIR :Ag is a good marker of endo­
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thelial cell damage in the perinatal 
period. We found the highest 
concentrations in that population 
where generalized bleeding had devel­
oped in the early neonatal period.
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Intracranial sonography in infancy
G  H a b m a t

I n s t i tu te  of N eu ro su rg ery , B u d a p e s t, H u n g ary

N e o n a te s  and  o lder in fa n ts  w e re  su b jec ted  to  sonog raphy  th ro u g h  th e  
a n te r io r  fo n tan e lle  w ith  g rey -sca le  co m p o u n d  scanner. T he p a t ie n ts  w ere 
re fe rred  to  u s  from  n eu ro su rg e ry  o r  show ed  clinical sy m p to m s o f p e r in a ta l  
CNS d am ag e  (v en tricu la r o r  in t ra c e re b ra l  haem orrhage, s u b d u ra l effusion , 
e tc .) o r  m a lfo rm atio n s  (m en ingom yelocele , encephalocele, cy s tic  b ra in , 
c e reb ra l dysgenesis, etc.).

S o n o g rap h y  is th e  s im p les t n o n -in v as iv e  d iagnostic  m e th o d  to  exclude  
su sp ec ted  h y d ro cep h a lu s in  cases o f m acrocephalus, o r w hen  th e  h e a d  of 
p re m a tu re  in fa n ts  grow s m o re  ra p id ly  th a n  th e  re s t of th e  b o d y . W h en  
screen ing  show ed  a lte ra tio n s , so n o g ra p h y  w as perfo rm ed  w eekly  o r  f o r tn ig h t­
ly  acco rd in g  to  th e  e x te n t o f d e v ia tio n  fro m  th e  no rm al. I n  cases o f p ro g re s ­
sive h y d ro cep h a lu s , w hen sh u n t su rg e ry  w as ind ica ted , u ltra so u n d  w as u sed  to  
m o n ito r  th e  o p e ra tio n  of th e  s h u n t . I n  e a r ly  age, u ltra so u n d  is a  to o l e q u a l in  
v a lu e  to  C T, b u t  is fa r  less ex p en s iv e  a n d  th e  exam in a tio n  can  sa fe ly  be 
re p e a te d  a t  a n y  tim e.

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 19

During the 24 years of its existence, 
ulrasound examination has developed 
into one of the most important tools 
of preventive medicine. Before that 
the intracranial cavity could only 
be examined by invasive procedures 
such as pneumo-encephalography or 
iodine ventriculography. CT scanning 
is a method with comparatively low 
radiation dosage but the exposure to 
radiation limits its serial repetition.

The ultrasound technique is a non- 
invasive diagnostic procedure which 
is completely harmless, painless and 
which can be repeated at will. In neo­
nates and infants it gives reliable infor­
mation on the cerebral ventricles 
until the anterior fontanelle remains 
large enough i.e. until the 8 —10 post­
natal month.

Initially, ultrasound as an exami­
nation technique was applied prin­
cipally for echo-encephalography. This 
was based on the А-echo technique 
but this required extensive experience 
and there was a large margin of error 
[18].

Two-dimensional ultrasound exa­
minations were first used extensively 
in obstetrics to visualize the fetal 
skull. This then gave rise to the idea 
of trying to examine the intracranial 
region. The possibility of examining 
the cerebral ventricles and brain 
structures of neonates and young 
infants through the anterior fontanelle 
seemed self-evident [2, 3, 4, 13, 16].

Through this acoustic window it 
was generally possible to get a look 
into the intracranial cavity until the
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fontanelle was open. At the beginning, 
the size of the transducers limited 
accurate depiction. Depending on the 
angle of penetration (60 — 120°) the 
mechanical real-time heads generally 
gave a suitable picture in the plane in 
question.

Of the two ways used for visualizing 
the intracranial structures, the one 
which spread more rapidly in the 
beginning was the real-time technique 
and this was then followed by the 
advanced grey scale method. The 
latter gave structural distinctions 
using the black and white colour scale, 
thus creating two-dimensional pic­
tures. A cross-sectional picture with 
far more detail is obtained from the 
multifocal compound scanning method 
which also gives gross morphological 
cross-sectional depiction [3, 4, 8, 16].

There is no real difference in 
quality between real-time and com­
pound scanning installations with 
up-to-date digital ancilliaries but the 
linear arrays depict only part of the 
important regions [10]. The break­
down of detail on modern digital 
real-time scanners coincides with that 
of compound scanning. With compu­
ter-aided link-up of several transducer 
heads it is possible to examine the 
intracranial cavity of children older 
than two years but since the skull 
bone refracts the majority of acoustic 
energy, the pictures contain less 
detail even with use of a water bag 
[5, 6].

Intraoperative real-time ultrasonic 
sector scanning was performed through 
the unincised dura mater of the 
intact brain surface during cranioto­

my, to define the location, configura­
tion and consistency of the tumour 
mass [12, 15, 16].

As far as the cerebral ventricles 
and cerebral structures are concerned, 
the accuracy of echotomographic ex­
amination shows a good coincidence 
with the results of CT examination 
[3, 6, 7, 8].

M e t h o d

A  B riie l — K ja e r  ty p e  3402 re a l- t im e  
sec to r sc a n n e r  w as used for sc reen ing  an d  
a  B riie l — K j a e r  ty p e  3401 one fo r c o m p o u n d  
scan n in g . T he  nom inal freq u en cy  of th e  
tr a n s d u c e r  h ead s  w as 4 and  5 M H z a n d  th e  
tra n s d u c e r  d iam ete rs  w ere 12 a n d  5 m m , 
re sp ec tiv e ly . (These are  sh o rt-fo cu ssed  
tra n sd u c e rs ) . T he sole req u irem en t o f th e  
e x a m in a tio n  is th e  presence of a n  o p en  
a n te r io r  fo n tan e lle  of a t  leas t 1 cm 2 a re a . 
N o s e d a tio n  w as requ ired . A  res tle ss  in f a n t 
could  a lw ay s  be p laca ted  b y  feed ing  d u rin g  
th e  e x a m in a tio n . S a tisfac to ry  te m p e ra tu re  
co n d itio n s  w ere  p rov ided  fo r p re m a tu re  
an d  sm all-fo r-d a tes  in fan ts. A verage  e x a m ­
in a t io n  tim e  w as te n  to  fifteen  m in u te s , 
th e  m a x im u m  w as tw e n ty  m in u te s . F o r  
d o c u m e n ta tio n  a  v ideo-recorder o r  p h o to g ­
ra p h y  w as  used .

Planes of Section and Normal A nat­
omy

Ready given specific planes of 
section should be used to standardize 
documentation and facilitate repeti­
tion. We used serial frontal and 
sagittal planes (Figs 1 and 2).

Clinical indications for intracranial 
examination

Premature Babies

Low birth weight premature infants 
require special attention since intra­
cranial haemorrhage is more frequent 
among them than in full-term infants.
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F ig  1. A: S ta n d a rd  f ro n ta l p lanes . — Schem e a n d  p ic tu res : a) The f ro n ta l  se c tio n  is th e  
p lan e  of th e  co ronal su tu re  (the  p lan e  of th e  s u tu r a  co ronaria  tow ard  th e  b a se  follow ing 
th e  line o f th e  e x te rn a l a u d ito ry  canal) show ing  n o rm a l la te ra l ven tric les (V) o f  echo-free, 
b u tte rfly -sh a p ed  fo rm ; th e  a n te r io r  lo n g itu d in a l c e reb ra l fissure w ith  th e  echogen ic  d u ra ; 
th e  fa lx  cereb ri (F ); th e  c in g u la te  su lcus (s), th e  th a la m ic  a rea  (T), th e  S ilv ian  fissu re  (FS), 
th e  ex te rn a l capsu le  (ce), an d  th e  te m p o ra l lobe (T L ). R : rig h t side, b) T h e  seco n d  fro n ta l 
p la n e  a im ed  back w ard s an d  dow nw ards from  th e  co ro n ary  su tu re . T he  th i r d  ven tric le  
u su a lly  g ives a  n a rro w  echo-free zone (V3). c) T h e  th i rd  fro n ta l section  w h ere  th e  p lan e  is 
ev en  fu r th e r  back w ard s a n d  dow nw ards, b e h in d  th e  fo ram en  occipitale m a g n u m . I t  show s 
th e  p o ste rio r a reas  of th e  la te ra l v en tric les , th e  tr a n s it io n  of th e  tem p o ra l h o rn s  an d  th e  
cho ro id  p lexus in  hom ogeneous, echogenic sy m m etric  form  (ch), su r ro u n d in g  a  narro w  

echo-free space, i.e. th e  la te ra l ven tric le  (LV)
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F ig  2. B : S ta n d a rd  m ed ian  a n d  p a ra s a g it ta l sections. S chem e an d  p ic tu res: d) T he m ed ian  
s a g i t ta l  sec tion  show s th e  ech o -free  th ird  ven tric le  (V3) w ith  th e  echogenic m assa  in te r ­
m e d ia  (m i), above th is  th e  fo ra m e n  of M onro (FM) a n d  th e  connected  Sylvian  a q u e d u c t 
(aS), th e  fo u r th  ven tric le  (V4) a n d  th e  m ixed echogenic  cerebellum  (Cb). F : f ro n ta l, O: 
o c c ip ita l d irec tion , e-e’) I n  th e  p a ra s a g it ta l sec tions th e  p la n e s  a re  sh ifted  on  b o th  sides, 
d isp lay in g  th e  fu ll echo-free a rc  o f th e  la te ra l v en tr ic le , i ts  f ro n ta l (Lv, f) a n d  te m p o ra l 
(L v , t )  p a r ts ,  th e  th a la m ic  a r e a  (T), th e  cau d a te  n u c le u s  (nc), an d  th e  p e riv e n tr ic u la r  
g e rm in a l m a tr ix  w hich is a  co m m o n  site of in t r a c r a n ia l  haem orrhage in  p re te rm  

in fan ts . T he  m o s t echogenic  s tru c tu re  is th e  ch o ro id  p lexus (ch)
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T able  I

C lin ica l In d ica tio n s  for in tra c ra n ia l sonog raphy

I Pre-term , full term  and small-for-dates babies under 1500 g in all cases.
I I  Over 1500 g b ir th  weight

Complications (asphyxia or other) during delivery
Respiratory distress, hypoxia and post-hypoxic conditions, artificial respiration,

CPAP, P E E P  
Any type of bleeding 
Small for-dates 
High-risk neonates
M onosymptomatic or m ultiple developmental anom alies (myelo-meningocele, congenital 

hydrocephalus, etc.)
Macrocephalus (suspect cerebral malformation)
Perinatal infection

I I I  Older infants
Rapidly increasing head circumference 
Inflam m atory conditions of CNS 

Subdural effusion 
Ventriculitis
Parenchym al changes (abscess, cyst or others)

Traumatized or asphyxiated  infant, “battered child” syndrome, follow-up a fter surgery 
(shunt placem ent, etc.)

Suspicion of in tracran ial space occupying process, hypertension (tumour, cyst)
IV  Older children (over tw o years)

Intra-operative m onitoring or guide through a  bone flap  
Shunt placement
Biopsy (through bone flap  or directly)

F i g  3. A th ree  w eeks o ld  p re te rm  in fan t of 2000 g  b ir th w e ig h t h ad  req u ired  C P A P  fo r 
d is tre s s  syndrom e. H e  h a d  in tra c ra n ia l h y p e rten s io n , a n d  th e  lu m b a r p u n c tu re  show ed 
san g u in o len t C SF. R ig h t  p a ra s a g it ta l  section. E n la rg e d  v en tr ic le . In  th e  f ro n ta l  h o rn  of 
th e  la te ra l v en tric le  (L v , f) th e  p lace  of th e  g e rm in a l m a tr ix ,  above th e  c a u d a te  nucleus. 
A n echogenic a re a  re p re se n tin g  subependym al b leed in g  (sb) an d  in  th e  te m p o ra l h o rn  a  
b lood  c lo t a re  v is ib le  (be). S ubependym al a n d  in tra v e n tr ic u la r  h aem o rrh ag e , d ila ted

ven tric les
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F i g  4. 5 d a y  old fu ll te rm  in fa n t a f t e r  com plica ted  de liv e ry  h a d  h ad  v a rio u s neu ro log ica l 
s y m p to m s  su ch  as rep ea ted  ap n o e ic  perio d s, convulsions. H e  req u ired  in tu b a tio n , a r tif ic ia l 
r e s p ir a t io n  a n d  becam e an aem ic , a ) T he f i rs t f ro n ta l  p lan e  show s exp ressed  in t r a  an d  
p e r iv e n tr ic u la r  echogenicity  (h -b lack ) an d  in  th e  te m p o ra l po le  of th e  r ig h t la te ra l  v en tr ic le  
(L v , t )  a  m o d e ra te ly  increasing  e c h o d e n s ity  (hw hite). b) In tra v e n tr ic u la r  h a e m o rrh a g e  on 
r ig h t  s id e . T he  expressed a s y m m e try  of th e  v en tric les  in  th e  th ird  f ro n ta l p la n e  is ev id en t 
fro m  th e  com parison  of th e  ech o -free  le f t v en tric le  (LV -w hite) w ith  th e  echodense  r ig h t 

v e n tr ic le  (LV-black). T he  fu ll a rc  is filled  w ith  b lood  (h) (arrow s). R : r ig h t side

To increase the proportion of success­
ful interventions it is necessary to 
conduct regular and broad-scale exam­
inations as early as possible. Hae­
morrhage is most likely to occur in the 
weight group under 1500 g born before 
the 32nd week of gestation. The 
frequency of intracranial haemorrhage 
in such infants is estimated at 
40 — 45% [8, 10, 11]. In low birth

weight prematures requiring artificial 
respiration the percentage is even 
higher, near 70% (Fig. 3).

In infants with a birthweight under 
1500 g born before the 32nd week of 
gestation, sonographic examination 
should be done within 48 hours after 
birth and should be repeated at 7 to 
10 days, this being the time when 
changes are likely to occur. Most
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haemorrhages occur at this time and 
may or may not progress.

Haemorrhage usually begins with 
subependymal bleeding in the area of 
the periventricular germinal matrix 
and may later break into the ventricles 
(Fig. 4). In survivors, hydrocephalus 
may often develop due to intermenin- 
geal adhesion or to occlusion of the 
aqueduct [1, 10, Ц, 15, 19].

Preliminary detection of intracere­
bral haemorrhage including most sub­
ependymal and intraventricular hae­
morrhages in the neonate should be 
verified by real-time sonography in 
the newborn ward. If a haemorrhage 
is detected, the infant should be 
monitored by sonography daily or ev­
ery second day, and it is essential to 
follow it up for at least 12 months, 
in view of the danger of hydrocephalus 
and various necrotic processes caused 
by the bleeding [17].

Term neonates and infants

All neonates should be examined 
following complicated delivery, as­
phyxia or hypoxia, or any disorder 
involving resuscitation. Abnormal cra­
nial ultrasound findings have been 
reported in infants with severe as­
phyxia [2].

Infants with suspected intracranial 
defects equally requires sonographic 
examination. Congenital hydrocepha­
lus, intracranial cyst, porencephalis, 
arachnoid cyst, Dandy Walker cyst, 
septum pellucidum cyst, etc., may be 
detected. Sonography may help to 
determine whether or not neurosurgi­
cal intervention is possible or neces­
sary (Figs 5, 6).

Moderate ventricular dilatation in 
neonates and the dilatation almost 
always observable in premature in­
fants as well as an asymmetric 
ventricular system should also be 
monitored. They may indicate idio­
pathic changes such as acute transi­
tional dilatation, or may show the 
result of an earlier subependymal 
bleeding (Fig. 7).

Subdural effusion is a special type 
of infantile intracranial disorder. It is 
often a complication of meningoen­
cephalitis or subdural haemorrhage, 
and may also be a concomitant of 
hydrocephalus. Since the subdural 
effusion usually takes a mantle-like 
form, its ultrasound diagnosis is 
reliable only if there is a large amount 
of fluid (Fig. 8).

Neonates with meningomyelocele

Only 29% of such patients show 
clinical symptoms of hydrocephalus 
while 97% actually have ventricular 
dilatation, smaller or larger in size.

It is necessary to clarify the neuro­
logical status of the patient as well 
as to determine the initial size of the 
ventricle prior to reconstruction sur­
gery. In the postoperative period, 
sonography repeated every two weeks 
is in most cases sufficient to monitor 
even a rapid progression of the hydro­
cephalus but in some cases progression 
is extremely rapid and the examina­
tion must be repeated weekly. In these 
cases shunt surgery should be consid­
ered. If progression is not rapid, 
then monthly controls are sufficient 
to determine whether surgery is 
indicated, as in some cases a balance
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F m  5. A rach n o id  cyst (Cys) w ith  hydrocephalus. F o u r  m o n th s  old in fan t w ith  m u ltip le  
d e fec ts  (c le ft lip , pa la to sch is is , in te rn a l hyd rocepha lu s). O n th e  coronal sec tion  en larged  
f ro n ta l  (L v , f) and  te m p o ra l (L v , t)  ho rns, m o d e ra te ly  echo-free  th ird  ven tric le  (V3) w ith  

s e p a ra te  anechoic lesion  p ressing  th e  th ird  v en tr ic le  to  close th e  CSF passage

F i g  6. T h ree  and  h a lf  m o n th  o ld  bo y  w ith  neuro log ica l sy m p to m s i.e . positive tra n s il lu m i­
n a tio n  o n  r ig h t side an d  h y p e rte n s iv e  m acrocepha lu s . C ystic  po rencepha ly  co m p lica ted  
w ith  in te rn a l  h y d ro cep h a lu s , a , b) T he f i rs t an d  th i rd  f ro n ta l  p lanes show e a  m o d e ra te ly  
d ila te d  v e n tr ic u la r  sy s te m  w ith  asym m etric  c y s t (Cy) o n  r ig h t side an d  o th e r  cy stic  
echo -free  sp o ts  on le f t side (*) o n  th e  th ird  sec tion . F ro n ta l  (L , v , f) and  te m p o ra l (L v , t)

h o rn s  o f th e  la te ra l v en tr ic le s  (LV)
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F i g  7. S ubependym al h aem o rrh ag e  an d  posth aem o rrh ag ic  h y d ro cep h a lu s . Second  fron tal, 
p lane  of p re te rm  b a b y  w ith  2100 g b ir th  w eight, o rgan ic  h e a r t  defec t. A fte r  h e a r t  surgery  
v e n tr ic u la r  h aem o rrh ag e  an d  p o sth aem o rrh ag ic  h y d ro cep h a lu s developed . S ubependym al 
b leed ing  (sb) w ith  a rrow s in  th e  ty p ic a l a rea . L a te ra l ven tric le  (LY), th i rd  v en tr ic le  (V3)

develops between fluid formation and 
absorption (Fig. 9).

All infants suspect of primary 
or secondary hydrocephalus should be 
screened since dilated cerebral ventri­
cles due to delayed CSF outflow, 
prolonged elevated intracranial pres­
sure, compression of the brain mantle, 
ischaemia and thinning precede the 
rapid growth of head circumference 
which earlier was the main sign of 
hydrocephalus (Fig. 10/a.) Early de­
tection of the impending ventricular 
dilatation may help the surgeon to 
choose the time suitable for shunt 
surgery.

The degree of ventricular dilatation 
can also be monitored by sonography. 
Two weeks are sufficient to show 
even a moderate dilatation of the 
ventricles (Fig. 10/b). In cases of 
progressive hydrocephalus a ventri­
culo-atrial or ventriculo-peritoneal 
shunt should be implanted (Fig. 10/c). 
Then the ventricular dilatation de­

clines during 18 to 36 days while the 
head circumference remains un­
changed, due to expansion of the 
brain tissue (Fig. 10/d).

Sonography during the postopera­
tive phase helps the detection of 
favourable changes in ventricle size 
and the recognition of eventual prob­
lems with the implanted shunt. Com­
plete obstruction of the shunt produces 
symptoms of increased intracranial 
pressure, but diagnosis of a partial 
obstruction in the shunt system is 
more complicated. This is one of the 
reasons why long-term follow-up is 
required.

In cases of bacterial or viral CNS 
infections (meningitis, meningoen­
cephalitis) ultrasound detection is 
possible if intermeningeal adhesion, 
secondary hydrocephalus or parenchy­
mal change (cystic disorders or ab­
scess) are present. Ultrasound results 
are somewhat better in the detection 
of moderate hydrocephalus and post-
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F i g  8. L a rg e  subdura l e ffu sion  o n  r ig h t  side w ith  d is lo ca ted , en la rg ed  ven tric les  in  seven- 
m o n th -o ld  boy  a fte r re c o n s tru c tio n  su rg ery  because of m y e lo d y sp lasia , a , b) S ligh t v e n ­
t r ic u l a r  d ila ta tio n  and  ex p re ssed  asy m m etric  su b d u ra l e ffu sio n  (se) on r ig h t side (R ) on  th e  
f r o n ta l  sec tio n  (a) and  th e  r ig h t  p a ra s a g it ta l  section (b) a b o v e  th e  b ra in  m an tle  (br) as an  
ech o -free  space. F ro n ta l h o rn  o f th e  la te ra l ventricle (L v , f) a n d  te m p o ra lh o m  of th e  la te ra l 
v e n tr ic le  (L v, t) w ith  b ra in  m a n t le  o n  rig h t side a b o u t 2 cm  w ide. T he su b d u ra l flu id  h as

d is lo c a te d  th e  b ra in  to  th e  le f t side

operative ventriculitis. In some cases 
a change in echodensity indicates the 
subependymal reaction (Fig. 11).

Primary brain tumours are a rarity 
in infants. It is possible to detect 
them with ultrasound if there is a 
change in the normal echogenity of the 
brain tissue (an increase caused pos­
sibly by calcium deposition or a de­
crease due to cavity formation, etc.).

Emergency ultrasound examina­
tion should be considered in every case 
when there is a sudden deterioration 
in the neurological status of the infant, 
or convulsions or repeated apnoeic 
episodes occur, since ultrasound-guid­
ed ventricular punction or drainage 
may be necessary. Antibiotic treat­
ment administered directly into the 
ventricle under ultrasound guidance
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F ig 9. Progressive  h y d ro cep h a lu s . 19 days old bo y  a f te r  reco n s tru c tio n  su rg ery  fo r lu m b o ­
sacra l m yelodysp lasia , a) T h e  second fro n ta l sec tion  show s s lig h t v e n tr ic u la r  d ila ta tio n . 
F ro n ta l h o rn  of la te ra l  v en tr ic le  (Lv, f) and  te m p o ra l h o rn  n e a r  n o rm al in  size (L v , t) . 
F a lx  cereb ri (fc) an d  th a la m ic  a re a  (T). b) Sam e sec tio n  tw o  w eeks la te r , m o d e ra te  h y d ro ­
cephalus. c: b ra in  m a n tle , c) fo u r w eeks la te r, a t  tw o  m o n th s  of age .T he  sam e section  show s 
progression  of h y d ro cep h a lu s . S u b d u ra l effusion (s) is  seen  as  a n  echo-free a re a  on  th e

r ig h t side (R ). V 3: th i rd  v en tr ic le
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F ig 10. H y d ro cep h a lu s regression  a f te r  sh u n t su rgery . T hree  m o n th s  old in fa n t w ith  m acrocephalus and  m o d era te  v e n tr ic u la r  d ila ta tio n .
a) I n  th e  second fro n ta l p lane , d ila ted  f ro n ta l (Lv, f) an d  tem p o ra l (L v, t)  h o rn s  of th e  la te ra l ven tric les  and  th e  th ird  ven tric le  (V3).
b) T he sam e sec tion  tw o  w eeks la te r . L arge  v en tr ic u la r  d ila ta tio n . A fte r p rogression  of h y d rocepha lu s sh u n t su rg e ry  w as perfo rm ed .
c) T h ree  w eeks a f te r  im p la n ta tio n  of the, v en tr icu lo -a tr ia l sh u n t. T he sh u n t tu b e  is v isib le as a  double-w alled  echodense line  (sh) 
in  th e  r ig h t p a ra s a g it ta l sec tion . L a te ra l ven tric le  (LV). d) Six w eeks follow ing sh u n t su rgery . T he in tra v e n tr ic u la r  p ressu re  h as

decreased . T he co ronal section  show s n e a r n o rm al la te ra l ven tric les (LV) an d  th e  b ra in  m an tle  h a s  expanded

H
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F i g  1 1 . V en tricu litis  a n d  in te rn a l h y d rocepha lu s in  one  m o n th  old in fa n t w ith  m y e lo d y s­
p las ia . a , b) D iffuse low  echogen ic ity  in b o th  la te ra l v en tric le s . On th e  e p en d y m a l su rface  
o f th e  left v en tr ic le  a  fib rin  clot is seen in  b o th  th e  co rona l an d  p a ra s a g it ta l sec tio n s. 

E p en d y m al-su b ep en d y m al f ib r in  re ac tio n  (sr)
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F i g  12. L a rg e  in te rn a l h y d ro c e p h a lu s  in  tw o  y e a rs  o ld  boy  w ith  m acro cep h a lu s w ith  
c o n se q u e n tia l occlusion of a q u e d u c t , a, b) T he f ro n ta l  f i rs t  an d  th ird  sec tio n s ( la te ra l 
v e n tr ic le )  (LV), C: b ra in  m a n tle , c) C om parison  w ith  CT show s excellen t ag reem en t.

R : r ig h t d irec tio n

is also possible if the ventricles are 
near-normal in size [14].

Sonography is the most harmless 
method for examining the intracranial 
space of an infant suspected of having 
hydrocephalus (Fig. 12).

Often one single examination at the 
outpatient clinic will allow to arrive 
at a final negative diagnosis and thus 
to save the costs of hospital admission.
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Acute monosymptomatic aseptic meningitis 
caused by Toxoplasma gondii

G Vu k m ir o v it s , P J u h á sz , M J a n k ó , L T óth

L ászló  H o sp ita l fo r In fe c tio u s  a n d  T ro p ica l D iseases, an d  N a tio n a l I n s t i tu te  o f H yg iene ,
B u d ap est

A cu te  m o n o sy m p to m a tic  a sep tic  m en ing itis  w as o b se rv ed  in  a  4 y ear 
old m ale  p a t ie n t .  T o x o p lasm a  gond ii ta ch y z o ite s  w ere d e te c te d  in  G iem sa- 
s ta in ed  sm ea rs  p re p a re d  fro m  th e  C SF . In o cu la tio n  of m ice g a v e  th e  sam e 
re su lt. T he p a t ie n t  w as cu red  a f te r  th e  ap p lica tion  of p y rim e th a m in e  and  
su lp h a  d ru g s . O n b a s is  o f th e  sm ears, th e  serological re s u lts  a n d  d a ta  in  
th e  li te ra tu re , a  d ire c t in fec tion  th ro u g h  th e  n asa l c a v ity  h a s  b een  assum ed.

Toxoplasma gondii (T. g.), this
obligate intracellular protozoon, is 
widespread throughout the world 
and can be found both in humans and 
in animals. According to surveys 
conducted in different countries, a 
large portion of the world’s popula­
tion proved to be infected by T.g. at 
one time or another [14, 17]. In Hun­
gary the frequency of symptomless 
toxoplasma infection is between 30 
and 50%. The first infection is 
symptomless in two thirds of the 
cases, while mild, non-specific mani­
festation is observed in the rest. 
There is a great difference in the num­
ber of T.g. infections and the number 
of diseases attributed to T.g., due to 
the difficulty of diagnosis.

Acquired toxoplasmosis manifests 
itself with lymphadenitic, cerebrospi­
nal, exanthematous, ocular and myo­
cardial forms [18]. Meningitis caused 
by T.g. infection is rarely mentioned; 
even special monographs hardly de­
vote more than a sentence to it [4, 17].

Some papers occasionally mention 
cases which, considering the changes 
in antibody titre, could be regarded 
as T.g. meningitis, although the 
pathogenic agent was not found in 
the smears nor was the infection 
proved by inoculation of mice [1,7,8,9, 
10, 11, 13, 15, 19]. Reporting the 
case of our patient, we aim at provid­
ing clinical data to acute, acquired 
T.g. induced, extremely rare mono- 
symptomatic aseptic meningitis suc­
cessfully diagnosed, proved and treat­
ed.

R e p o r t  o f  a Ca se

T he h is to ry  of F .S ., a  4 y e a r  o ld  boy, 
d id  n o t co n ta in  d a ta  w o rth  m en tio n in g . 
On 1st O ctober, 1982, he  a w o k e  w ith  a 
h eadache , th e n  p ro jec tile  v o m itin g  and  
a  te m p e ra tu re  of 38°C w ere n o te d . The 
d o c to r fo u n d  occip ita l s tiffn ess  a n d  p o sitiv e  
K e rn ig  sign  an d  se n t th e  c h ild  to  o u r 
h o sp ita l w ith  th e  d iagnosis o f m en in g itis . 
U pon  adm issio n  th e  te m p e ra tu re  w as 
38.5°C a n d  th e  p a tie n t c o m p la in e d  of 
m ild  h ead ach e .P h y sica l e x a m in a tio n  show ed 
no  p a th o lo g ica l change a p a r t  f ro m  th e  
m ild  o cc ip ita l stiffness. O n lu m b a r  p u n c tu re  
w a te r-c lea r C SF of s lig h tly  in c re a se d  p re s ­
su re  w as o b ta in ed . I t  c o n ta in e d  0 .24  g/1
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T a b l e  I

V e rif ic a tio n  o f  Toxoplasm a g o n d ii in fec tio n

Date

01.10. 02.10. 04.10. 07.10. 28.10. 03.02.

D em onstration of tachy­
zoites in  smears positive 

Iso lation  of the organism 
IgM , Ig G /IF  
C om plem ent fixation test

negative

positive
positive

negative negative negative
In d irec t haemagglutination 

te s t negative

F igs 1 — 1

p ro te in , 3.14 mmol/1 g lucose  a n d  th e  cell 
c o u n t w as 30 n/'/tl, w ith  5 0 %  g ran u lo cy tes  
a n d  4 0 %  lym phocytes. T h e  G iem sa  sta ined 
sm e a r  p rep a red  from  th e  s e d im e n t revealed 
a  la rg e  n u m b er of T .g . ta c h y z o ite s  ex tra- 
c e llu la r ly  and  a  few in tra c e l lu la r ly , in d i­
c a tin g  a n  acu te  in fection  (F ig s 1, 2, 3 and  4).

T re a tm e n t w ith  p y r im e th a m in e , tri- 
m e th o p rim e-su lfam e th o x azo le  an d  folic 
a c id  w as adm in is te red  fo r  a  m o n th . In  tw o 
d a y s  th e  te m p e ra tu re  b e c a m e  n o rm a l, the 
c o m p la in ts  and  sy m p to m s c e a se d  com plete­
ly . A  second  lu m b ar p u n tu r e  g ave  a  CSF 
w ith  s lig h tly  increased p re s s u re , b u t th is  
t im e  th e  cell co u n t w as  n o rm a l and  a 
s in g le  T .g . was only  d isc o v e re d .

C F L P  s tra in  m ice w e ig h in g  15 — 20 g 
w e re  in ocu la ted  w ith  0 .02 m l C SF in tra ­

c ra n ia lly  a n d  0.3 m l in tra p e r ito n e a lly  ; 
te n  d a y s  la te r  a  large n u m b e r o f T .g. 
ta c h y z o ite s  w as found  in  th e  ab d o m in a l 
e x u d a te . R e su lts  an d  v e rific a tio n  of th e  
T .g . in fe c tio n  a re  sum m arized  in  T ab le  I . 
F u r th e r  e x am in a tio n s , inc lud ing  X -ray s  
of th e  h e a d  an d  chest, ECG, E E G , o p h th a l­
m olog ic  ex a m in a tio n , b iochem ical te s ts  
an d  q u a n ti ta t iv e  im m une elec tropho resis 
d id  n o t  re v e a l a n y  p a tho log ica l change.

D i s c u s s io n

The positivity of the smear and the 
inoculation result were regarded as a 
proof of fresh T.g. infection. On due
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treatment and possibly by the pro­
tective mechanism of the host immune 
system the tachyzoites could not 
invade the tissues and encyst there. 
This is the explanation why no de­
monstrable quantity of antibody was 
produced (Table I).

The ability of the host immune 
system to protect against T.g. infec­
tion has been confirmed by the studies 
of Hauser and Remington [6] who 
found that some of the anti-T.g. 
immune globulins act as opsonin 
against tachyzoites, most probably 
by activating the complement system 
and through the C3b linked to the 
immune complex. This was a signifi­
cant observation because phagocytosis 
of the tachyzoite may occur without 
opsonization, as indicated by other 
data, too [20], in that from blood of 
healthy subjects formerly not infected 
by T.g. more than 80 % of the freshly 
isolated monocytes and 50% of the 
polymorphonuclears rapidly destroyed 
the intracellular T.g.

In our case the linkage of extracellu­
lar T.g. tachyzoites to lymphocytes 
and granulocytes indicated the pres­
ence of humoral antibodies (Figs 1, 2, 
3 and 4) although cellular immunity 
to T.g. infection develops only some 
months after infection [12]. It was 
remarkable that although the ratio 
of granulocytes and lymphocytes was 
nearly equal in the smears, the tachy­
zoites adhered principally to lympho­
cytes. A possible explanation of this 
may have been that while lympho­
cytes possess mainly IgG2 receptors, 
granulocytes and macrophages pri­
marily have IgGx and IgG3 receptors,

to which antibodies have the greatest 
affinity and the anti-T.g. immune 
globulins belong primarily to the IgG2 
subclass and to a lesser extent to the 
IgG3 subclass [5]. In CH2 and CH3 
domaines the Fc receptors of lympho­
cytes bind only molecules in the 
immune complex, therefore the pref­
erence of tachyzoites to bind to 
lymphocytes may be considered an 
indirect sign of the presence of specific 
immune globulins. In the smears we 
have observed several times tachy­
zoites that formed a bridge-like con­
nection between a granulocyte and 
a lymphocyte (Fig. 3). An interesting 
characteristic of tachyzoites is their 
sporadical clustering around a pole of 
the cell, thereby capping it (Fig. 4). 
The same phenomenon was observed 
in 5 — 20% of the T.g. tachyzoites by 
Dzbenski et al [3] who assumed that 
cap formation and later detachment 
of the T.g. surface antigen and corre­
sponding antibody from the host cell is 
an indication of the tachyzoite trying 
to escape from the host immune 
system.

The distribution of T.g. in our case 
pointed to the presence of specific 
immune globulins. Why was then 
the IgMIF result negative? We sup­
pose that the infection was discovered 
in its early stage when only a small 
quantity of IgM was present and could 
not be demonstrated by the rather 
insensitive IF method. ISTaot and 
Remington [16] compared the IF 
methodology with the more sensitive 
double-sandwich IgM-Elisa test and 
found that in 25 % of the acute cases 
the IgM IF was negative. Neverthe­
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less, in 93 % of the examined sera the 
double-sandwich IgM-Elisa test was 
definitely positive while the IgM IF 
result was negative. Recently, McCabe 
and Remington have concluded that 
the absence of IgM type antibodies by 
IF test does not necessarily mean 
that the infection is not acute [14].

It is conceivable that the pathogen­
ic agent had entered the host organ­
ism through the nasal cavity and 
from here, just like Naegleria and 
Acantamoeba [2], it passed through 
the cribriform lamina, reached the 
meninx along the olfactory nerve and 
induced meningitis. Infection was 
possible, for the child often played 
in the neighbouring sandy play­
ground frequented by cats, and he had 
a habit of picking his nose.

R e f e r e n c e s

1. B a c h m a n n  F , K eiser G, M a r te n e t AC: 
D ie  e rw o rb en e  E rw ach sen en to x o p la s­
m o se . H e lv  M ed A cta  29: 74, 1962.

2. D u m a  R J :  P rim a ry  am oebic  m en in g o ­
e n c e p h a li t is . In : In fec tio u s  D iseases, 
e d s  S a n fo rd  J P ,  L u b y  J P .  G ru n e  an d  
S t r a t t o n ,  N ew  Y ork 1981, p  370.

3. D z b e n s k i T H , M ichalek T ., P lo n k a  W S : 
E le c t r o n  m icroscopic a n d  rad io iso to p ic  
s tu d ie s  o n  cap  fo rm ation  in  T o x o p la sm a  
g o n d ii . In fe c t Im m uno l 14: 1196, 1976.

4. G ra n z  W : D ie po stn a ta le  T o x o p lasm o se . 
I n :  T oxop lasm ose , eds W ild fü h r  G, 
W ild fü h r  W . G ustav  F is c h e r  V erlag , 
J e n a  1976, p . 151.

6. H a n d m a n  E , R em ing ton  J S :  A n tib o d y  
re s p o n s e s  to  T oxop lasm a a n tig e n s  in  
m ic e  in fec ted  w ith  s tra in s  o f d iffe ren t 
v iru le n c e . In fec t Im m u n o l 29: 215, 
1980.

6. H a u s e r  W E , R em ing ton  J S :  E ffe c t of 
m o n o c lo n a l an tibod ies o n  p h a g o c y to s is  
a n d  k illin g  of T oxop lasm a g o n d ii b y  
n o r m a l  m acrophages. In fe c t  Im m u n o l 
32 : 637, 1981.

7. H en n e  К :  T oxoplasm ose a ls m o n o ­
sy m p to m a tisch e  M an ifesta tion  u n te r  
dem  k lin ischen  B ild  d e r a b a c te r ia le n  
M en ing itis . D tsch  G esundh-W es 21: 
385 a n d  541, 1966.

8. J i r a  J ,  K ozo jed  V : T oxop lasm osis  
1908 — 1967. G u stav  F isch e r V erlag , 
S tu t tg a r t  1970.

9. J i r a  J ,  K ozo jed  V : T oxop lasm osis  
1968— 1975. G u stav  F isch e r V erlag , 
S tu t tg a r t  1983.

10. J o s t  W : Z u r F rag e  d e r T oxop lasm ose . 
P ra x is  41: 874, 1952.

11. K a b e litz  H J  : K lin ik  d e r e rw o rb en en  
T oxop lasm ose . In : T oxop lasm ose , ed s 
K irc h h o ff  H , K räb ig  H . G eorg T h iem e , 
S tu t tg a r t  1966. p  78.

12. K ra h e n b u h l J L , R em in g to n  J S :  T h e  
im m u n o lo g y  of to x o p lasm a  a n d  to x o ­
p lasm osis . In: Im m uno logy  o f p a ra s it ic  
in fec tio n s, eds Cohen S, W a rre n  K I  
B lackw ell Scientific P u b lic a tio n s , O x ­
fo rd  1982. p  356.

13. M an fred i M, B erarde lli A , C ru ccu  G: 
L e m an ifes taz io n i neuro log iche  de lla  
to x o p la sm o si. Boll. 1st D e rm  S. G alli- 
c a n i 11: 47, 1981.

14. M cC abe R E , R em in g to n  J S :  T h e  d ia g ­
n o sis  a n d  tre a tm e n t of to x o p lasm o sis . 
E u r  J  C lin  M icrobiol 2: 95, 1983.

15. M o h r W : D ie K lin ik  d e r e rw o rb en en  
T oxop lasm ose . In : T oxop lasm ose , eds 
K irc h h o ff  H , K räu b ig  H , G eorg T h iem e, 
S tu t tg a r t  1962. p  3.

16. N a o t Y , R em in g to n  J S : A n  enzym e- 
lin k ed  im m u n o so rb en t a ssay  fo r  d e ­
te c t io n  of IgM  an tibod ies to  T o x o p la s ­
m a  go n d ii: use  fo r d iagnosis o f a c u te  
a c q u ire d  toxoplasm osis. J  In f e c t  D is  
142: 757, 1981.

17. S h e v k u n o v a  E A : A cqu ired  to x o p la s ­
m osis I n : .  P rob lem s of to x o p la sm o sis  ed 
Z asu h in  D N  (in R ussian ) M ed ic ina , 
M oscow  1980. p  222.

18. S iim  JC : C linical an d  d iag n o s tic  a s­
p e c ts  o f h u m a n  acqu ired  to x o p lasm o sis . 
I n :  H u m a n  toxop lasm osis , ed . S iim  JC . 
M u n k sg aa rd , C openhagen 1959. p  53.

19. U rlic  V , S ik iric Z, S ta m b u k  J :  U n  
in te re ssa n te  caso d i to x o p la sm o si ac- 
q u is ita  con  q u ad ro  clinico d i m é n in g ite  
s ie ro sa . G  M al I n f e t t  P a ra s i t  28: 442, 
1976.

20. W ilso n  CB, R em in g to n  J S :  A c tiv i ty  
o f h u m a n  b lood leu k o cy tes  a g a in s t 
T o x o p lasm a  gondii. J  In fe c t D is  140: 
890, 1979.

Received 9 February 1984
G V u k m ir o v it s  MD 
Pf. 29
H-1450 Budapest, Hungary

Acta Paediatrica Hungarica 26, 1985



Acta Paediatrica Hungariea, 26 (1), pft 35 —39 (1985)

Breast feeding as prophylaxis for atopic eczema: 
a controlled study of 368 cases

L Sh o h e t , E Sh a h a r , S D avidson

D e p a r tm e n t o f P aed ia tric s , T he  C haim  S h eb a  M edical C entre, T e l-H ash o m er, a n d  Sackler 
School o f M edicine, T el-A v iv  U n iv e rs ity , Tel-A viv, I s ra e l

T he p re s e n t s tu d y  w as u n d e r ta k e n  in  an  a tte m p t to  d ra w  d a t a  w h eth er 
b reas t-feed ing  is benefic ia l in  p re v e n tio n  of a topic eczem a. T h ree -h u n d red  
an d  s ix ty -e ig h t b ab ies  g iv en  d if fe re n t feeding m odalities w e re  exam ined  
fo r th e  p resence  of a to p ic  eczem a a t  th e  age of th ree  an d  s ix  m o n th s .  Seven 
p e rcen t o f b rea s t-fed  in fa n ts  d ev e loped  eczem a com pared to  10%  o f fo rm ulae- 
fed and  6%  o f m ixed  b re a s t a n d  fo rm u lae -fed  in fan ts. N o  d iffe ren ce  in  th e  
sev e rity  o f a to p ic  eczem a w as reco rd ed  in  th e  th ree  s tu d y  g ro u p s . O u r ex p e ri­
ence d e m o n s tra te s  th e  absence  o f a  p ro te c tiv e  effect of b re a s t-fe e d in g  aga in s t 
th e  d ev e lopm en t a n d  se v e r ity  o f a to p ic  eczem a.

Atopic eczema during infancy is an 
annoying condition with disappoint­
ing treatment results. The role of 
breast-feeding and dietary elimination 
of foreign antigens in the prevention 
of atopic diseases has long been contro­
versial. Some authors indicated that 
prolonged breast-feeding is a protec­
tive measure for infants prone to 
atopic diseases by hereditary factors
[6]. Matthew et al [10] and Saarinen 
et al [13] reported that breast-feeding 
prevented atopic eczema up to one to 
three years of age, respectively. Other 
studies, however,failed to demonstrate 
any prophylactic benefit of breast­
fed in comparison to bottle-fed babies 
in prevention of atopic eczema [1, 
11]. Conducting a detailed study of 
636 children referred with atopic 
eczema, Kramer and Moroz [8] have 
concluded that breast-feeding and 
delay in introduction of solid artificial

food did not protect against atopic 
eczema.

The present prospective controlled 
study including 368 babies was de­
signed in an attempt to draw data 
whether breast-feeding could be re­
commended for prevention of atopic 
eczema.

M a ter ia l  a n d  M e t h o d s

T h e  s tu d y  included 394 h e a l th y  bab ies 
a t  th e  age of th ree  to  six  m o n th s  w ho  w ere 
ex a m in e d  during  1980. O n ly  368 bab ies 
fu lfilled  th e  s tu d y  c r i te r ia . S ex , e th n ic  
g ro u p , fam ily  h is to ry , d u ra t io n  a n d  sev e rity  
o f a to p y  w ere recorded. T h e  b a b ie s  w ere 
e x a m in e d  fo r th e  p re sen ce  o f a top ic  
e czem a  a t  th e  age of th re e  a n d  s ix  m o n th s . 
I n f a n ts  w ith  co n tac t d e r m a t i t i s  w ere 
ex c lu d ed  because o f th e  k n o w n  inverse 
re la tio n  betw een  th is  co n d itio n  a n d  a to p y
[7].

M o th ers  w ere in terv iew ed  b y  a  qualified  
n u rs e  p r io r  to  th e ir  b a b ie s ’ e x a m in a tio n  
a n d  w ere  requested  n o t to  g iv e  a n y  in fo r­
m a tio n  regard ing  th e i r  b a b ie s ’ feeding. 
D iag n o sis  o f a top ic  eczem a w a s  es tab lish ed  
b y  a  sk illed  p aed ia tric ian  a n d  o n ly  bab ies
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w ith  d e f in ite  eczem a w ere  in c lu d e d  in  th e  
s tu d y .  D u rin g  th e  s tu d y  p e r io d  a ll  bab ies 
w ere  e x a m in e d  b y  th e  sam e  p a e d ia tr ic ia n  
a n d  n u rs e  in  o rder to  en su re  c o m p a ra b il ity  
o f cases .

I n  o rd e r  to  qualify  as h a v in g  b rea s t-fed , 
a n  in f a n t  m u s t have been  b re a s t- f e d  fo r a t  
le a s t  s ix  m o n th s  w ith  n o  e x t r a  b o ttle  
fe ed in g  (G roup  A). P a r t ia l  b rea s t-feed in g  
in c lu d e d  a ll bab ies in  w h o m  b rea s t-feed in g  
w as d isco n tin u ed  o r o n ly  p a r t ia l ly  given 
b e fo re  th e  age of six  m o n th s  (G ro u p  B). 
T h e  th i r d  g roup  of p a tie n ts  in c lu d e d  babies 
w ho  w ere  bo ttle -fed  im m e d ia te ly  a fte r 
b i r th  w ith  n o  b reast-feed ing  (G ro u p  C).

C r ite r ia  used in  th e  d ia g n o s is  o f a top ic  
e cz e m a  w ere  derived fro m  H a n if in  and  
L o b itz  [4 ]. D e te rm in a tio n  o f t h e  sev e rity  
o f th e  co n d ition  w as c la s s if ie d  in  th ree  
g ra d e s . Severe eczem a w as c a lle d  defin ite 
w h e n  a  chronic course a n d  ex tens ive  
d is tr ib u t io n  w ith  papu les , v e s ic le s , oozing, 
c ru s tin g , e ry th em a  a n d  s c a lin g  were 
e n c o u n te re d . Mild eczem a h a d  a n  episodic 
c o u rse  a n d  localized d is t r ib u t io n  w ith  
e ry th e m a , p igm en t c h a n g e s  a n d  m ild 
s c a r r in g . M oderate  eczem a h a d  in te rm e d i­
a te  fe a tu re s  betw een th e  m ild  a n d  severe 
fo rm s.

R e su l t s

Age, race and ethnic origin in the 
three groups were found to be con­
founding. The family history of atopy 
was found to be of no significant 
difference between the three groups. 
Four out of 13 babies with family 
history of atopy in Group A, three 
out of 10 in Group B, and three out 
of 15 in Group C developed eczema. 
More babies from atopic families 
developed eczema compared to those 
from non-atopic families. Babies with 
a family history of atopy suffered 
from more severe and prolonged 
eczema (Table I).

Twenty-six out of 128 (20%) breast- 
-fed babies developed atopic eczema 
at the age of three months and nine 
(7%) at the age of six months. In 
group В which included 99 breast and

bottle feeding babies there were 14 
(14%) cases of atopic eczema at the 
age of three months and six (6%) at 
the age of six months. Thirty out of 
141 bottle fed babies had atopic 
eczema at the age of three months 
and 14 (10%) at the age of six 
months.

Table II indicates that breast-feed­
ing did not change the incidence of 
atopic eczema compared to bottle-fed 
or mixed-fed babies. The severity of 
atopic eczema in the different feeding 
groups was not significantly different 
(Table III).

D iscu ssio n

Mothers should be encouraged to 
breast-feed which has many physiolog­
ic and psychologic advantages. The 
development of aritificial formulae 
was followed by a decline in the pre­
valence of breast-feeding in many 
parts of the Western world. Human 
milk contains bacterial and viral 
antibodies, including relatively high 
concentrations of secretory IgA anti­
bodies [10]. It has been shown that 
growth of different types of viruses 
can be inhibited by substances in 
human milk [12]. Macrophages are 
present in human milk and colostrum 
which may have the ability to synthe­
size complement, lysozyme and lacto- 
ferrin [9]. Stevenson et al [14] noted a 
higher incidence of respiratory infec­
tions during the second six months of 
life of formulae fed infants. Allergy 
and intolerance to cow’s milk includ­
ing diarrhoea, intestinal bleeding and 
colic are less common in infants receiv-
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T a b le  I

A top ic  eczem a in  bab ies w ith  a  fam ily  h is to ry  of a to p y

Total
Atopic 
eczema 
(6 Mon.)

Family 
history 
of atopy

Atopy in babies with family history

Total Mild Modarate Severe

Breast-feeding 128 9 13 4 l 2 1
Bottle-feeding 141 14 is 4 l 2 1
Mixed breast and

bottle feeding 99 6 10 3 l 1 1

T able  I I

S ev e rity  o f a to p ic  eczem a in  re la tio n  to  b reast-feed ing

Mild Moderate Severe

3 Months 6 Months 3 Months 6 Months 3 Months 6 Months

Breast-feeding 8 б 13 2 6 2
Bottle-feeding 14 8 10 5 6 1
Mixed breast and bottle feeding 9 4 3 1 2 1

T ota l 31 17 26 8 13 4

T able  I I I

In c id en ce  o f a to p ic  eczem a in  d iffe ren t g ro u p s  of babies

Atopic eczema Asymptomatic
Total

3 Months 6 Months 3 Months 6 Months

Breast-feeding 26 (20%) 9 (7%) 102 119 128
Bottle-feeding 
Mixed breast and bottle

30 (21%) 14 (10%) 111 127 141

feeding 14 (14%) 6 (6%) 85 93 99

Total 70 29 298 339 368

ing human milk [9]. Cow’s milk is 
the basis for most formulas and a 
reduction of morbidity and mortality 
from gastrointestinal infections result­
ed from sterilization and refrigeration 
of the formulae.

A possible benefit for the dietary 
effect of human milk is that special 
vulnerability to sensitization is tran­

sient as in IgA deficiency which 
commonly precedes allergy [15]. It 
was also suggested that sensitization 
requires antigen entry with E. coli 
endotoxin which is greatly restricted 
by human milk formulae [5]. A child 
lacking these protective mechanisms 
may have general sensitization, and 
atopic eczema isprobably one of them.
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The protective effect of breast­
feeding against the development of 
atopic eczema was found by several 
authors [10, 13] whereas other inves­
tigators concluded that breast-feeding 
did not provide such prophylaxis [1, 
11]. Halpern et al [3] reported allergy 
in 128 out of 803 children with a fami­
ly history of allergy, either being 
breast-fed, cow’s milk fed or soya 
milk fed. Glaser et al [2] found that 
only 15% of children from allergic 
families fed soya bean milk from 
birth to six months developed allergic 
diseases by the age of six years, com­
pared with 52 % of retrospective non- 
related controls fed cows’ milk for­
mulae.

Babies’ feeding was a self selected 
maneuver and could not be assigned 
in our study. It is likely that there is 
some difference between breast-feed­
ing mothers and those choosing bottle- 
feeding. It is probable that some ba­
bies were specially breast-fed in order 
to prevent allergic disease. In our 
study we could not control the moth­
ers’ diets and, as a result, breast-fed 
babies could have been exposed to 
foreign antigens.

A possible explanation of the large 
difference in the incidence of atopic 
eczema at the age of three and six 
months is probably the inclusion in 
the diagnosis of seborrhoeic dermatitis 
which is not necessarily an allergic 
disease.

We thus concluded that breast­
feeding regardless of its many im­
portant advantages does not protect 
against the subsequent development of 
atopic eczema. Onset, duration and

severity of atopic eczema did not 
change significantly between the three 
groups. Babies with a family history 
of atopy had higher prevalence and 
more severe form of atopic eczema 
which was not altered by the source 
of food.
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The effect of fenoterol on fetal metabolism: cord
blood studies

L K o v á c s , A P á l , К  H o r v á t h

D e p a rtm e n t of O b ste tric s  a n d  G ynaecology, U n iv e rs ity  M edical School, Szeged, H u n g a ry

A lb u m in , to ta l  p ro te in , to ta l  b iliru b in , glucose, cho les te ro l, t r ig ly ­
cerides, b lood  u re a  n itrogen , a lka line  p h o sp h a ta se  and  g lu tam ic  o x a lo ace tic  
tra n sa m in a se  levels w ere d e te rm in ed  in  th e  se ru m  of cord b lood  o f n eo n a te s  
bo rn  to  m o th e rs  p rev iously  tr e a te d  w ith  th e  be tam im etic  d ru g  fen o te ro l. 
T he re su lts  w ere  com pared  w ith  th o se  o f  u n tre a te d  contro ls. M ore d ev ia tio n s  
from  th e  co n tro l w ere found  if th e  in te rv a l  b e tw een  te rm in a tio n  of t r e a tm e n t  
an d  de liv e ry  w as sh o r te r  th a n  48 h o u rs . A  longer drug-free in te rv a l seem s 
m ore  fav o u rab le  fo r th e  m etabo lic  b a la n c e  o f th e  new borns. N ew b o rn s  w hose 
m o th e r  h a s  rece ived  b e ta -sy m p a th o m im e tic  to co ly tic  tr e a tm e n t n eed  ca re fu l 
superv ision .

The side-effects of beta-sympatho­
mimetic treatment of imminent pre­
mature delivery on the maternal 
circulation and metabolism are well- 
known [13, 14]. Less is known about 
the effects on the fetus or on the 
neonate born following such treat­
ment. A few papers have already 
pointed out that newborn babies 
born during betamimetic treatment, 
i.e. after unsuccessful tocolysis or 
following betamimetic therapy ap­
plied during labour are prone to me­
tabolic acidosis and hypoglycaemia [1, 
5]. These effects may be secondary to 
maternal effects but also direct effects 
of the drugs on the fetus may occur, 
since their passage through the pla­
centa has been confirmed [2, 9, 10, 
17].

Thus, it seemed justified to study 
the fetal effects of betamimetic drugs. 
We have attempted to clarify whether 
changes in cord blood composition 
indicating drug effects on fetal metab­
olism can be demonstrated following 
betamimetic tocolysis. We also com­
pared newborns born immediately 
after tocolysis and those delivered 
after an interval following completion 
of tocolytic treatment. Isolated blood 
samples taken from the umbilical 
vein and the arteries have also been 
compared.

M e t h o d s

T h e  fo llow ing m etabolic  in d ic a to rs  w ere 
d e te rm in e d  from  cord b lood : b iliru b in , 
to ta l  p ro te in , a lbum in , se rum  G O T, a lk a ­
lin e  p h o sp h a ta se , trig lycerides, cho les te ro l, 
u re a  n itro g e n  an d  glucose. T he  b lo o d  w as

R esearch  su p p o rted  b y  th e  H u n g arian  M in istry  o f  H e a lth , G ran t N o. 01(4-34)446
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s a m p le d  im m ed ia te ly  a f te r  c u t t in g  th e  cord , 
b e fo re  b i r th  of th e  p la c e n ta . M ixed  cord  
b lo o d  w a s  o b ta in e d  a f te r  easin g  th e  lig a tio n  
o f th e  c o rd , pay ing  a t te n t io n  to  avoid  
a d m ix tu r e  o f m a te rn a l b lood  to  th e  sam ­
p les . I s o la te d  venous a n d  a r te r ia l  b lood 
sa m p le s  w e re  ta k e n  b y  c a n n u la tin g  th e  
c o rre sp o n d in g  blood vessel o f th e  lig a ted  
c o rd . T h e  b lood  w as c en tr ifu g ed  im m ed i­
a te ly  a f t e r  c lo ttin g , th e  se ru m  w as  k e p t a t  
— 20°C  u n t i l  analysis. A ll m easu rem en ts  
w ere  p e rfo rm e d  b y  a T ech n ico n  M T I I  
A u to a n a ly s e r .

Ma t e r ia l

1. Neonates born immediately after toco- 
lysis. F if te e n  bab ies w ere b o rn  b y  delivery  
ta k in g  p la c e  during  th e  in tra v e n o u s  period  
o f b e ta m im e tic  tre a tm e n t o r  d u r in g  th e  o ra l 
p e r io d  o f su s ta in ed  b e ta m im e tic  th e ra p y , 
w ith in  48 h o u rs  a f te r  te rm in a tio n  o f t r e a t ­
m e n t .  N in e te e n  new borns b o rn  b y  u n co m ­
p lic a te d  d e liv e ry  during  th e  sam e  period  
a n d  a f t e r  a  gesta tio n  s im ila r in  d u ra tio n  
se rv e d  a s  con tro ls. T he tw o  g ro u p s  w ere 
c o m p a ra b le  o n  th e  basis of g e s ta tio n a l age, 
b ir th w e ig h t ,  A pgar-score, a n d  d u ra t io n  of 
d e liv e ry , a s  te s ted  b y  th e  tw o-sam p le  
i- te s t .  T h e  m ean  d u ra tio n  of to co ly sis  w as 
2 5 .2 9 + 1 3 .4 2  days, th e  m e a n  in te rv a l 
b e tw e e n  te rm in a tio n  of th e r a p y  a n d  b ir th  
w as  30 .07  +  17.40 hou rs . I n  th e s e  groups 
is o la te d  v en o u s  and  a r te r ia l b lo o d  sam ples 
w e re  a lso  collected.

2. Neonates born later after completion of 
tocolytic treatment. F o u rte e n  n ew b o rn s  bo rn  
a f t e r  su s ta in e d  be tam im etic  t r e a tm e n t  and  
26 u n tr e a te d  new borns w ere  exam in ed . 
T h e  m e a n  d u ra tio n  of toco ly sis  w as 24.14 +  
15.92 d a y s  an d  th e  m ean  in te rv a l  e lapsing  
b e tw e e n  te rm in a tio n  of th e r a p y  a n d  b ir th  
w as  21 .00  +  8.59 days. T he  tr e a te d  and  
c o n tro l  g ro u p s  w ere ag a in  c o m p a rab le  in  
r e s p e c t  to  th e  above o b s te tr ic a l c r ite r ia .

B e ta m im e tic  tre a tm e n t w ith  feno te ro l 
w a s  a d m in is te re d  in a ll cases fo r  im m in en t 
p r e m a tu r e  labour. T he t r e a tm e n t  w as 
in tro d u c e d  b y  a  sa tu ra tin g  dose o f 2 fig/mia  
g iv e n  in  in trav en o u s  in fu s io n , th is  w as 
fo llo w ed  b y  a  m a in tenance  dose  o f 1 ,ug/mm 
o v e r  1 2 — 16 hours. T h e re a fte r  o ra l th e ra p y  
w as  g iv e n  w ith  one 5 m g ta b le t  a d m in is te r­
ed  e v e ry  6 — 8 hours. I n  each  case  th e  t r e a t ­
m e n t  w a s  supp lem en ted  w ith  v e ra p a m il in  
a n  in tra v e n o u s  dose of 40 — 80 |itg/min 
d u r in g  in trav en o u s  toco ly sis, a n d  one 40 
m g  ta b l e t  fo r each ta b le t  fe n o te ro l. N one 
o f th e  m o th e rs  h ad  received  g lucocortico id  
t r e a tm e n t  d u ring  p reg n an cy .

S ta t is t ic a l  analysis o f th e  d a ta  w as 
c a rr ie d  o u t  b y  th e  tw o -ta iled  i- te s t  (S tu d ­
e n t  a n d  W elch).

R esu lts

It has to be stressed in advance 
that neither clinical observations nor 
the examinations revealed any symp­
tom ascribable to deranged fetal 
metabolism. In the group treated with 
betamimetics, one newborn died, he 
was severely malformed and died of 
peritonitis when three days old. All 
the other newborns were healthy 
during their six-day stay in hospital 
and at discharge.

Results are summarized in Table I. 
In addition to cord blood results, the 
maternal venous values obtained in 
Group 2 are also indicated for infor­
mation. Evaluation of these values or 
searching for an eventual relationship 
between the maternal and fetal values 
was not intended.

Several parameters obtained in the 
group born immediately after tocoly­
sis, Group I in Table I, were found to 
be significantly different from the 
values measured in the control group. 
In the treated group serum cholesterol 
(p <  0.01) and blood urea nitrogen 
(P <  0 .05) were higher, while total 
protein (p <  0.001) and serum albu­
min (p <  0.01) were lower than in the 
controls. There was a trend for higher 
blood glucose and lower SGOT in the 
treated newborns than in the controls 
(p ^  0.05).

The values of Group 2, the newborns 
born later after termination of beta­
mimetic therapy, differed less from 
the control values. The albumin and 
triglyceride levels of the treated 
newborns were slightly but signifi­
cantly lower and the urea nitrogen
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T a b l e  I

Cord blood v a lu es  o f new borns b o rn  to  m o th e rs  tre a te d  w ith  fe n o te ro l 
resp . to  u n tre a te d  m o th e rs

Group 1 Group 2
n

treated
15

controls
19

maternal
blood

14
treated

14
controls

26

album in, g/1 36.3±5.3** 41.1±3.0 40.1 ± 3 .2 36.8±2.3* 39.1 ±3 .3
to ta l protein g/1 56.7 ±4.7*** 63.5±5.8 71.3±5.2 55 .5±4.4 58 .3± 5 .6
bilirubin, fimol/l 29.4 ±10.1 28.3±9.6 8.6±3.6 32.8±9.2 29.5 ± 6 .5
glucose, mmol/1 4 .99± 0 .83~* 4 .35±  1.18 5 .52±  1.20 3.94 ± 1 .46 4.91 ±1.45
cholesterol, mmol/1 2.94±0.C4** 2.26±0.51 6.11 ±  1.19 2.27 ± 0 .55 2.31 ±0.37
triglyceride, mmol/1 0.35± 0 .14 0.37 ± 0 .24 3.02±1.02 0.28 ±0 .11* 0.38±0.17
urea nitrogen, mmol/1 3.57 ±0.69* 3.09±0.70 3.95 ±1.04 3.23±0.97* 2.44 ±0.80
alkaline phosphatase 

U/l 171.2±46.4 201.5±65.1 183.8±73.6 162.0±41.7 186.0±62.2
SGOT, U/l 45 .6± 15 .4~* 67.4±19.3 36.5 ±17.0 42 .8± 11 .3 47.2±17.7

G ro u p  1 : new borns b o rn  w ith in  48 h o u rs  a f te r  d isco n tin u a tio n  of toco lysis 
G roup  2: new borns b o rn  b ey o n d  48 ho u rs  a f te r  d isco n tin u a tio n  of toco ly sis p lu s  m a te rn a l 

va lues (venous b lood)
T he  d a ta  a re  m eans +  SD
***: p  <  0.001 
**: p  <  0.01
*: p  <  0.05
~ + :  0.05 <  p  <  0.07
n o  sign: n o t sign ifican t

T a b l e  I I

R e su lts  in  venous an d  a r te r ia l  b lood  of new borns o f m o th e rs  tre a te d  w ith  fe n o te ro l an d  of
u n tre a te d  m o th e rs  

M eans an d  s ta n d a rd  dev ia tio n s

n
Treated Controls

Artery
15

Vein
15

Artery
19

Vein
19

album in, g/1 35 .5±5.0 36 .8±5.5 40.7±2.9
t

41 .6± 3 .2
to ta l protein, g/1 56 .2± 8 .3 57 .6± 6 .9 64.5±6.0 64.5 ± 5 .7
bilirubin, fimо1Д 30.6±10.0 28 .4±  10.3 26.8±10.0 29.7 ± 9 .2
glucose, mmol/1 4.85±0.69 5.08 ± 0 .92 4.34±0.84 4.27 ±  1.33
cholesterol, mmol/1 3 .26±  1.02 2.79±0.77 2.28±0.55 2.23±0.47
triglyceride, mmol/1 0.33±0.11 0.39±0.14 0.36 ±0.22 0 .36± 0.22
urea nitrogen, mmol/1 3.71 ±0.99 3.45 ± 0 .86 3.11±0.70 3.06 ±0.71
alkaline phosphatase, U/l 169.2 ±48.8 179.2±53.1 204.1 ±63.5 203.0±68.4
SGOT, U /l 55.2 ±33.6 44.5 ± 23 .2 55.1 ±22.7 59.1±17.1

F o r  none of th e  p a ra m e te rs  w as th e re  a  s ign ifican t d ifference betw een  v en o u s  a n d  a rte ria l 
v a lu es
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values slightly but significantly higher 
than the control values (p <  0.05). 
Blood glucose appeared lower in the 
treated group but the difference from 
the control values did not attain the 
5 % level of significance.

None of the parameters differed 
between the isolated venous and arte­
rial samples (Table II).

Evaluation of the results was partly 
hampered by the scarcity of normal 
cord blood values in the literature. 
On the basis of several sources, the 
normal mean value for glucose is 3.8 
mmol/1 with a range of 2.36 — 5.05 
mmol/1 [5, 7], for cholesterol 1.75 
(1.38 — 2.49) mmol/1 [1, 8]. We found 
a single set of normal data for trigly­
cerides [1]: 0.30 (0.24 -0.47) mmol/1; 
for total protein [7]: 61.0 (43.0 —73.0) 
g/1, and for SGOT [7]: 5 —120 U /l.

D is c u s s i o n

Brazy and Pupkin [4] observed a 
significantly higher incidence of hypo­
tension, hypoglycaemia, hypocalcae- 
mia and intestinal paralysis and an 
increased mortality rate in newborns 
born to mothers treated with isox- 
suprine as compared to babies of 
untreated mothers. The betamimetics 
have been demonstrated in the blood 
of neonates born after tocolytic thera­
py by several investigators. Lier de 
and Thomas [10] administered rito- 
drine to mothers prior to elective 
Caesarean section and in the cord 
blood they found one third of the 
betamimetic concentration of the 
maternal blood. Brazy et al [2] found 
0 35.6 pg/ml isoxsuprine in the cord

blood of newborn babies of mothers 
treated with the drug in the last 24 
hours prior to delivery. There was a 
negative correlation between the isox­
suprine concentration in the cord 
blood and the time elapsing between 
termination of maternal treatment 
and delivery; values exceeding 10 
/ig/ml were only encountered if the 
baby was born within 2 hours after 
termination of maternal betamimetic 
therapy. Severe complications in the 
newborn only occurred if that level 
had been exceeded. The relationship 
between time of betamimetic exposi­
tion and incidence and severity of 
complications was more marked in 
preterm babies. The half-time of 
isoxsuprine was 1.5 — 3 hours in term 
neonates while in preterm babies it 
was as long as 6 — 8 hours [2, 3].

In this study we have attempted to 
clarify the fetal effects of maternal 
betamimetic treatment by determin­
ing some chemical parameters in 
cord blood. The newborns in both 
treated groups appeared healthy in 
clinical terms, none of the complica­
tions described in the literature have 
been encountered in any of them. 
Blood chemistry, however, revealed 
clear-cut differences between the treat­
ed and the control infants. The 
alterations were more pronounced 
in babies born within 48 hours after 
termination of betamimetic therapy, 
as for four parameters out of nine the 
difference was statistically significant 
and for two other parameters there 
was a clear trend for a difference. 
In the babies born a longer time after 
the cessation of betamimetic therapy
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only three parameters differed from 
the control values and the difference 
was slight statistically.

Cord blood glucose was higher in 
the babies born immediately after 
cessation of betamimetie treatment 
than in the controls. This finding was 
in agreement with data in the litera­
ture [5, U , 12] and can easily be 
explained by the well-known effect of 
betamimetics on carbohydrate metab­
olism. Weidinger et al [15] on the 
other hand found diminished blood 
glucose levels in cord blood of neo­
nates born immediately after tocolytic 
therapy, but were unable to explain 
the unexpected finding. Sustained 
fetal hyperglycaemia may set off 
hyperinsulinism, and this and the 
depletion of hepatic glycogen stores 
during prolonged glycogenolysis may 
convert hyperglycaemia to hypogly- 
caemia soon after birth [5]. In our 
material, the babies born a long time 
after maternal betamimetie therapy 
had lower blood glucose values than 
the controls; the difference was, 
however, not significant statistically. 
It may be speculated that the low 
blood glucose level encountered at 
birth was a consequence of forced 
glycogenolysis elicited by prolonged 
betamimetie treatment of the mother; 
restoration of the liver glycogen 
contents could, however, be expected 
to occur a few days after discontinua­
tion of betamimetie therapy.

The cholesterol value was elevated 
in the babies born immediately after 
tocolysis. We found a single report in 
the literature on a similar finding 
observed after simultaneous adminis­

tration of ritodrine and betamethasone 
[1]; these authors attributed the 
hypercholesterolaemia to the cortico­
steroid treatment and not to the 
betamimetie therapy. Since in our 
cases no corticosteroids were given, 
only the betamimetie therapy could 
have been the cause of the increased 
cholesterol level, and we anticipate 
that the same was the case in the 
material of Andersen and Friis-Hansen 
[1]. The triglyceride level, the other 
indicator of lipid metabolism in this 
study, exhibited no difference.

An eventual effect of betamimetie 
drugs of fetal liver function has been 
put forward by several authors: it may 
namely be anticipated that the en­
zymes of the fetal liver play a role in 
the metabolism of betamimetie drugs. 
Rosanelli et al [12] found increased 
bilirubin levels in newborns born 
after maternal tocolytic treatment 
while Weidinger et al [16] observed 
hyperbilirubinaemia in 28% of new­
borns following betamimetie treat­
ment. Brazy et al [2] could not 
demonstrate any alteration in the 
liver function of neonates whose 
mother had undergone isoxsuprine 
treatment and supposed that either 
the betamimetics had no influence on 
liver enzymes or they may induce 
those metabolising the drug itself, 
leaving the bilirubin metabolism un­
altered. In our study, fenoterol had no 
measurable effect on the cord blood 
bilirubin level. The slight decrease 
of alkaline phosphatase and SGOT 
activity encountered in both treated 
groups might be ascribed to an even­
tual effect on liver function.
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Serum total protein and albumin 
levels were lower in both treated groups 
than in the controls. This finding 
was paradoxical, being at variance 
with the anabolic effect of betamimet- 
ic drugs promoting fetal growth 
demonstrated in several previous stud­
ies. I t should also be noted that 
although the differences were statis­
tically significant, all mean values fell 
within normal limits.

The informative value of cord blood 
findings may depend on the fact 
whether the sample was taken from 
the umbilical vein or from one of the 
arteries, e.g. in case of pH measure­
ments. It was thought therefore that 
the metabolic parameters might also 
differ depending on the kind of blood 
vessel from which the sample had 
been drawn. Anyhow, it has turned 
out that none of the parameters 
differed in this respect significantly. 
Similar studies have only been pub­
lished on differential values of blood 
glucose, the venous and arterial values 
were identical [6]. It can thus be 
concluded that isolated blood sam­
pling is not necessary for such purposes, 
mixed cord blood being suitable in 
similar studies.

In summary, several metabolic in­
dicators in cord blood taken from 
newborns delivered following beta- 
mimetic treatment differed signifi­
cantly from the control values, and 
this points to an effect of such treat­
ment on fetal metabolism. The 
changes -were more pronounced in 
babies born immediately after betami- 
metic tocolysis. In spite of statistical­
ly significant differences, the deviati­

ons were of no biological importance 
since even the differing means fell 
within normal limits and the treated 
newborns were free of clinical symp­
toms.

The following conclusions have been 
drawn.

- In spite of demonstrable meta­
bolic alterations, tocolysis performed 
according to accepted standards does 
not lead to considerable fetal compli­
cations;

- newborns delivered following 
betamimetic tocolysis need intensive 
observation;

- the indication of betamimetic 
tocolysis should carefully be weighed 
in cases with unfavourable prognosis, 
as unsuccessful treatment is not only 
superflous but may lead to metabolic 
effects unfavourably influencing the 
preterm baby’s condition.
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The Thyroxine Screening Index in congenital 
hypothyroidism  screening

O H n ik o v á , P K raómar

D e p a r tm e n t of P aed ia tric s , a n d  D e p a r tm e n t o f N uclear M edicine, F a c u l ty  H osp ita l,
P rag u e  10, C zechoslovakia

A m o d ifica tion  of th e  R IA  to ta l  th y ro x in e  a ssay  f ro m  a  d ry  d rop  of 
b lood  h a s  b een  app lied  in  5 -d ay -o ld  neona tes  for th e  sc reen in g  o f congen ita l 
h y p o th y ro id ism . F o r  f i rs t c la ssif ica tio n , th e  th y ro x in e  sc re e n in g  in d ex  was 
used  in  13 500 new borns; i t  p ro v e d  to  be sim ple, ra p id  a n d  econom ically  
accep tab le . I n  bo rderline  cases , m o re  deta iled  ex am in a tio n s  w ere  ca rr ied  out, 
v iz . e s tim a tio n  b y  R IA  o f  th y ro id  s tim u la tin g  h o rm o n e , th y ro x in e  and 
th y ro x in e -b in d in g  g lobu lin  fro m  v en o u s blood. The inc id en ce  o f p e rm an en t 
and  tr a n s ie n t im p a irm en t o f th y ro id  function  is show n in  a  sp ec ia l g rap h .

Two methods are usually employed 
for mass screening of congenital 
hypothyroidism, radioimmunoassay 
(RIA) and enzyme immunoassay 
(ELISA) for determining thyroid hor­
mones in the blood serum of neonates. 
It is possible to determine the levels 
of thyroxine (T4) and of thyroid- 
stimulating hormone (TSH) or their 
combination; the latter may be regard­
ed as the best solution [4, 6]. TSH has 
hitherto been considered a more reli­
able indicator of thyroid function 
than T 4, especially in the case of 
ectopic thyroid glands [6]. It has, 
however, been shown recently that 
primary T4 screening may have a 
similar sensitivity as TSH for mass 
screening programs for congenital 
hypothyroidism [1].

To introduce the method in Cze­
choslovakia, we elaborated and tested 
clinically a modification of the total 
thyroxine assay from a dry drop of

blood in neonates by the so-called 
single step T4 RIA [5].

For first classification, we adopted 
a procedure which employed the 
thyroxine screening index (TSI). This 
was used for assessing the borderline 
and pathological values.

Ma teria l  a n d  M e t h o d s

F o r  single step  T 4 R IA , a  d ro p  o f blood 
is w ith d raw n  from  th e  h ee l. O n  Schleicher 
a n d  Schiill 2992 filte r  p a p e r  th e  sp o t m ea­
su re s  12 m m  in  d iam e te r . S p o ts  3 m m  in 
d ia m e te r  con ta in ing  a b o u t  3 .0  /il o f blood 
(1.5 /il of serum  w ith  a n  a ssu m ed  hae- 
m a to c r i t  value of 50% ) w e re  c u t  o u t and  
an a ly sed . The m e th o d  is b a se d  on  single 
s te p  ad d itio n  of th e  re a g e n ts . O ne m l of a  
s to c k  so lu tion  co n ta in in g  spec ific  serum , 
a  bu ffer, labelled an tig en , im m u nog lobu lin  
G , po lyethy lene  g lyco l a n d  8 -am ino -1- 
-n ap h th a len e  su lphu ric  a c id  w ere  p ip e tte d  
in to  te s t- tu b es , th e n  th e  d r ie d  b lood  spot 
w as added .

F o r  dete rm in ing  T S I , th e  orig inal 
d e te rm in a tio n  of to ta l  T 4 w as m odified 
b y  e lim inating  th e  c a lib ra t io n  cu rv e  and  
m od ify ing  th e  c a lc u la tio n s . In s te a d  of 
em p loy ing  several sam p les fo r  co n stru c tin g

4 Acta Paediatrica Hungarica 26, 1083



50 0 Hniková, Р  Kraőmar: Thyroxine Screening Index

F ig . 1. C o rre la tion  be tw een  t o t a l  T 4 an d  T SI in  115 b lo o d  sam p le s  collected on  th e  5 th  
d a y  of life. N um era ls  in d ic a te  th e  num ber of e s t im a tio n s  fo r  a  g iven value

th e  c a lib ra tio n  curve, we u se d  a  pooled 
sa m p le  fro m  no rm al donors a s  th e  re ference  
s ta n d a rd .  Sam ples fo r e s t im a tio n  w ere 
p ro ce ssed  in  series. E ach  se ries  co n ta in e d  
e s t im a te d  an d  reference s e ra  fo r  th e  ca lcu ­
la t io n  o f T S I. The re ference  s a m p le  w as 
re p re s e n te d  b y  th e  pooled  T 4 v a lu e s  of 
b lo o d  d o n o rs . F o r check ing  th e  e r ro r  of 
an a ly s is , w e used  serum  fro m  a  p a tie n t 
w ith  co n firm ed  h y p o th y ro id ism . R esu lts  
w ere  e v a lu a te d  by  ca lc u la tin g  T S I  from  
th e  r a t io  o f th e  re ference  a n d  te s te d  
sam p le s , v iz .

_ cpm  reference  s a m p le
cpm  unknow n  sa m p le

I n  a  n o rm a l new born, th e  T S I  v a lu e  w as 
1.0 +  0 .1 . V alues betw een  0 .90 — 0 .99  in d i­
c a te d  t h a t  th e  analysis m u s t  b e  re p e a te d  
to  e lim in a te  som e la b o ra to ry  e r ro r .  A  recall 
w as  e s s e n tia l w hen T S I w as  b e lo w  0.90 
(1.0 s ig m a). T he v a lid ity  o f th e  ana ly s is  
w as  co n tro lled  b y  th e  va lu e  o f non -spec ific  
b in d in g , th e  d ispersion o f v a lu e s  of th e  
re fe re n c e  sam ples, and  th e  v a lu e  of th e  
c o n tro l sam p le . The lo n g - te rm  s ta b il ity  
o f  th e  above-m en tioned  p a ra m e te r s  w as 
fo llow ed  in  profile  d iag ram s.

T h e  re la tio n  of T S I v a lu es  a n d  T 4 levels 
w as  s tu d ie d  in  115 n e o n a ta l b lo o d  sam ples 
co llec ted  o n  th e  5 th  d a y  a f te r  b i r th .  T o ta l 
T 4 c o n c e n tra tio n s  w ere d e te rm in e d  in  th e  
sam e  sam p le s  b y  T 4 R IA  k i t  (D R G ) from  
a  d ry  b lo o d  sp o t (Fig. 1). I t  is  e v id e n t  th a t  
th e re  w a s  a  sign ifican t c o rre la tio n  b e tw een  
th e s e  v a lu e s  of r  =  0.962 a t  t h e  0.0005 
lev e l o f sign ificance. So fa r  w e h a v e  ex am ­
in e d  13 500 б-day new b o rn s em p lo y in g  
th e  T S I  p a ra m e te r .

R e s u l t s  a n d  D iscu ssio n

TSI was found to be a simple, 
rapid and economically acceptable 
test which proved useful for providing 
first information about the functional 
state of the neonatal thyroid gland. 
The results were classified into three 
groups (Rig. 2).

In Group A, pathological values 
are shown which require an immediate 
detailed assay from venous blood.

Group В includes borderline values 
which require repeated examination 
from original samples of dry blood 
on filter paper.

Entirely normal values were found 
in Group C.

From this scheme it is evident that, 
if necessary, this first examination 
can be specified in more detail by 
further tests such as RIA T4, TSH 
and/or TBG. TSI is in accordance with 
the instructions of the European 
Thyroid Association for introducing 
SKH and the procedure which was 
recommended by Fischer et al [2] 
for use in the USA.
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A B C

F i g . 2. E v a lu a tio n  of T S I re su lts  of sc reen in g  fo r congenitul h y p th y ro id ism . G roup  A: 
p a th o lo g ica l v a lu es w hich req u ire  im m e d ia te  d e ta ile d  assay  from  v e n o u s  b lo o d . G roup  B: 
inc ludes b o rd e rlin e  va lues w hich re q u ire  re p e a te d  exam ina tion  of th e  o r ig in a l sam ple of 

d ry  b lood. V alues in  G ro u p  C correspond  to  no rm al v a lu e s

F i g . 3. S ta t is tic a l d is tr ib u tio n  of to ta l  T 4 a n d  T S H  va lues in  n eo n a ta l v e n o u s  b lo o d  serum . 
T he b la c k  a rea  rep resen ts  th e  h ig h es t fre q u e n c y  a tta in e d  d u ring  a  g iv e n  p e rio d  : 

360/6: 360 I .U ./ l  T S H , 6 nm ol/1 T 4 — p r im a ry  h y p o thy ro id ism  (a th y reo s is )
110/78:110 I .U . / l  T S H , 78 nm ol/1 T 4 — p rim ary  h y p o th y ro id ism  

( ru d im e n ta ry  th y ro id  g land)
32/80:32 I .U . / l  T S H , 80 nm ol/1 T 4 — tra n s ie n t h y p o th y ro id ism  
28/30:28 I .U . / l  T S H , 30 п то 1 Д  T 4 — tra n s ie n t h y p o th y ro id ism  

9/34:9 I .U ./ l  T S H , 34 nm ol/1 T 4 — d efec t in  T B G  p ro d u c tio n  
3/40:3 I .U ./ l  T S H , 40 п то 1 Д  T 4 — defect in  T B G  p ro d u c tio n

In our material we encountered 3 
cases of primary hypothyroidism, 
2 cases of TBG defect and 3 cases of 
transient hypothyroxinaemia.

The distribution of the results of 
venous serum samples is shown in

Fig. 3. The radioimmunological values 
of total T4 obtained by the method 
of single step analysis are on the 
abscissa, while the TSH values on the 
ordinate. The TSH values were obtain­
ed by RIA using the Calbiochem
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semikit. The black area represents 
the highest incidence of neonates 
recalled during the given period. 
In the upper part of the map are 
cases of primary hypothyroidism, 
such as athyreosis and ectopic thyroid 
gland, and below are the cases of 
transient hypothyroidism. In the bot­
tom part are cases of secondary 
hypothyroidism and those with a 
defect in TBG production.

After having introduced a national 
screening program for congenital hy­
pothyroidism, computer evaluation 
is being planned for processing the 
results of the above model.

Our investigations are part of a 
pilot study which is being employed 
in five regions of Czechoslovakia, 
where 60 252 newborns were examined 
on the fifth day after birth by the end 
of 1982 [3]. The incidence was so far 
1:5 000 newborn infants. It is expect­

ed that in the near future this screen­
ing program for hypothyroidism will
cover the whole of Czechoslovakia.
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Complete recovery from paraquat poisoning 
causing severe unilateral pulmonary lesion
G P ó d e r , P O szv a ld , L H e g y i , Györgyi M e z e i , Zsuzsa Sc h m id t

F ir s t  D e p a rtm e n t of P a e d ia tr ic s , Sem m elw eis U n iv e rs ity  M edical School, an d  T é tény i 
M e tro p o litan  H o sp ita l, B u d a p e s t, H u n g a ry

P o ison ing  b y  p a ra q u a t ,  a  p la n t-p ro te c tin g  ag en t, i ts  c lin ica l m an ifes­
ta t io n s  a n d  tr e a tm e n t  a re  d iscussed . T he  case of a  б-year-o ld  b o y  w ho had 
inges ted  a n  u n k n o w n  q u a n ti ty  o f p a ra q u a t  is described . P e r i to n e a l dialysis 
p ro v ed  to  be  e ffec tive  in  overcom ing  re n a l an d  h ep a tic  fa ilu re . S u b sequen tly , 
a  p u lm o n a ry  lesion  w ith  u n ila te ra l p rep o n d eran ce  dev e lo p ed ; th is  show ed 
m ark ed  rad io lo g ica l reg ression  an d  in  a  y e a r n e a rly  co m p le te  func tiona l 
recovery  ensued .

Paraquat was synthesized during 
the last century and has been used as 
an oxidoreduction indicator in chem­
istry [4]. Since the sixties of this 
century it has been utilised as a plant- 
protective agent, in granulated form, 
or 20 % solution in aerosol. Its aqueous 
solution is reddish-brown in colour, 
and may be mistaken for beer or 
Coca-cola. Paraquat is a quaternary 
bipiridyl cation, it inhibits the con­
version of NADP to NADPH in the 
cells, and induces damage to the cell 
membrane by polymerising the un­
saturated lipids.

Since 1966, several hundred papers 
reported on accidental or suicidal 
paraquat poisoning. Most frequently, 
the agent enters the organism orally; 
its aerosol may penetrate the skin at 
plant spraying [13, 23] or directly 
invade the airways [8]. Absorption 
of the orally ingested agent is poor, 
only 1—5% is absorbed, the rest 
is excreted with the stools [4, 11, 15].

The major part of the absorbed 
paraquat is excreted by the kidneys, 
a small proportion appears in the bile; 
the pathogenesis of renal and hepatic 
damage is thus obvious. A third 
target organ is the lung [24], the 
paraquat concentration in the pulmo­
nary tissue exceeds about fifty times 
that of the plasma. This explains the 
occurrence of severe pulmonary com­
plications.

Paraquat can be demonstrated in 
the urine and this test may be of use 
in judging the effect of treatment. 
Knowledge of the blood level may also 
be useful. It can be measured by 
spectrophotometry, ion exchange, gas 
chromatography and RIA [4, 10, 14, 
21, 22]. A blood level exceeding 0.1 
0.2 /ig/ml is usually lethal within 
24—48 hours, but exceptional survi­
vors displaying higher levels have also 
been described [10, 15, 21]. The 
mortality rate is very high, amounting 
to 33-60%  [3, 4, 24].
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Ingestion of 6 —10 g paraquat leads 
to convulsions, pulmonary oedema, 
shock and death within several hours 
or a few days. Smaller doses cause 
burning sensation in the mouth, 
oesophageal erosions and sometimes 
perforation [1], abdominal pain and 
hepatic and renal failure followed by 
adult respiratory distress syndrome 
ending in death. Cellular damage may 
occur in the adrenal glands manifest­
ing with cortical necrosis [20]. If 
smaller doses are ingested, the pulmo­
nary changes ensue only after 2 or 3 
weeks. They consist of oedema, dam­
age to the alveolar epithelium, haemor­
rhage, atelectasis, infiltrates, pleural 
effusions, bullous changes and ulti­
mately alveolar and interstitialfibrosis 
[2, 4, 7, 11, 24, 26]. These changes 
can be followed radiologically and by 
pulmonary function tests [8, 17]. 
Time is the most important factor in 
therapy: the mortality rate of cases 
whose treatment was started beyond 
the first five hours after ingestion of 
the agent was as high as 64% as 
observed in a material of 68 cases 
[12]. First aid comprises binding of 
the agent to prevent its absorption 
application of an emetic, cautious 
gastric lavage (danger of perforation !), 
administration of Fuller’s earth and 
purgation. The second step is elimi­
nation of the poison by forced diuresis 
[10. 21]. haemopsrfusion [19, 21, 23, 
27], haemodialysis, plasmapheresis
[5] or peritoneal dialysis [15]. Admin­
istration of ascorbic acid may be of 
benefit [9]; steroids or even immuno­
suppressive drugs have been attempt­
ed for prevention of pulmonary dam­

age [4, 15]. In addition, administra­
tion of air with a low oxygen concentra­
tion not exceeding 20 % even in hypo­
xia has been recommended; breathing 
of nitrogen gas may be useful in 
preventing or slowing down the oxida­
tive process initiated by paraquat 
[6 , 21].

R e p o r t  o f  a  Case

P . K ., a  fiv e -y ea r-o ld  boy , w as a d m itte d  
on 18 M ay, 1982. T h ree  d ay s ea rlie r  he  h ad  
d ru n k  a n  u n k n o w n  q u a n ti ty  o f 20%  p a ra ­
q u a t so lu tio n . O n th e  n e x t d a y  he  h a d  v o ­
m ited  b u t  th e  g en era l p ra c tit io n e r  d id  n o t 
find  a n y  a b n o rm a lity . O n th e  fo llow ing d ay  
he h a d  h a d  h ae m a te m e s is  an d  w as a d m itte d  
to  a  c o u n try  h o sp ita l. T here  th e  o ra l e ro ­
sions a n d  h ae m a te m e s is  suggested  som e 
po ison ing  a n d  th e n  th e  p a re n ts  rem em bered  
th a t  th e  c h ild  m a y  h av e  d ru n k  o f th e  
p la n t-p ro te c tin g  ag en t. G astric  lav ag e  w as 
pe rfo rm ed , F u lle r ’s e a r th  w as ad m in is te red  
an d  th e  ch ild  w as a d m itte d  to  o u r  d e p a r t­
m en t.

A t ad m iss io n  th e  ch ild  w as azo taem ic , 
w ith  a  b lo o d  u re a  n itro g en  level o f 39.8 
m m o ^ a n d  a  se ru m  crea tin in e  o f 465 /tinol/l. 
C hest X -ra y s  rev ea led  no a b n o rm a lity  
a n d  a ll o th e r  la b o ra to ry  find ings w ere 
n o rm a l. O n ly  tra c e s  of p a ra q u a t  could  
be sh o w n  in  b lood  a n d  u rin e  ta k e n  a t  th e  
tim e  o f ad m iss io n . I n  v iew  of th e  ren a l 
fa ilu re  p e r i to n e a l d ia lysis w as in s ti tu te d ; 
i t  w as te r m in a te d  a f te r  five d ay s  w hen  th e  
b lood  u re a  n itro g e n  an d  c rea tin in e  levels 
h a d  r e tu rn e d  to  n o rm a l va lu es . O n th e  
f i f th  d a y  o f t r e a tm e n t  s lig h t jau n d ice  
a p p e a re d , la b o ra to ry  find ings rev ea led  
m ild  h e p a tic  d am age  (serum  GOT, 82 U /l; 
G PT , 52 U /l; se ru m  b iliru b in , 13 /m io l/l). 
O n th e  s e v e n th  d ay , ta c h y p n o e a  of 70 — 80 
p e r  m in u te  s e t  in  a n d  re p e a te d  chest 
X -ra y s  sh o w ed  a  large  in f il tra t io n  in  th e  
w hole r ig h t  lung , w ith  a  m in o r in f il tra te  
in  th e  le f t  lu n g  (F ig  1). A  h ig h  dose of 
m é th y lp red n iso lo n e  (250 m g p e r  d ay ), la te r  
d a ily  20 m g  d ex am e th aso n e , an tib io tic s  
an d  20%  o x y g en  w ere  ad m in is te red ; 
low er o x y g e n  co n cen tra tio n s  w ere n o t 
ap p lied  a s  th e  p 0 2 va lu e  w as low .

T he  p a t i e n t ’s co n d itio n  im p ro v ed  g ra ­
d u a lly , th e  re s p ira tio n  ra te  d im in ished . 
C hest X -ra y s  on  th e  46 th  d a y  show ed 
m e d ia s tin a l d is lo ca tio n  to  th e  r ig h t, ra r e ­
fac tio n  w ith in  th e  r ig h t lung  a n d  severa l
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bu llae  cou ld  be  d e m o n s tra te d  b y  to m o g ­
ra p h y  (F igs 2, 3). In c reased  tran sp a ren ce  
of th e  le f t  lung  accom pan ied  b y  a  fasc icu lar 
p a t te rn  in  th e  b asa l p a r ts  w as th e n  found . 
T re a tm e n t w as co m plem en ted  b y  ad m in is­
t r a t io n  of a to m ised  m ucoso lven ts an d  s te ­
ro ids, th e  dose of o ra l co rtico ste ro id s w as 
g ra d u a lly  d im in ished .

P u lm o n a ry  sc in tig rap h y , ca rried  o u t 
a f te r  th e  acu te  p h ase , show ed m arked ly  
decreased  p e rfu sio n  in  th e  r ig h t lung , w ith  
co m p le te  absence  of a c tiv ity  in  th e  ap ica l 
reg ion . T he  effective cap illa ry  perfusion  
o f th e  r ig h t lung  w as 25 — 30%  of th a t  
o f th e  le f t  lu n g  (the  n o rm a l p ro p o r tio n  is 
r ig h t: le f t  =  60 —55% :40  —45% ).

R e p e a te d  lung  fu n c tio n  te s ts  p o in ted  
to  th e  p o ss ib ility  o f p u lm o n a ry  fib rosis: 
fo rced  v i ta l  c ap ac ity  (FVC) w as m ark ed ly  
dep ressed , in tra th o ra c a l gas volum e (IGV) 
an d  t id a l  vo lum e (TV) show ed low  values. 
A ll lu n g  fu n c tio n  find ings a re  show n in 
T ab le  I .

A f te r  te rm in a tio n  of co rtico s te ro id  t r e a t ­
m e n t , aeroso l th e ra p y  w as com p lem en ted  
w ith  re sp ira to ry  exercises. T h e  p a tie n t 
w as d ischarged  w ith  n o rm a l re s p ira to ry  
r a te  a n d  n o rm a l rena l an d  h e p a tic  fu nc tion  
te s ts  on  th e  84th  d ay  a f te r  ad m iss io n .

A t hom e resp ira to ry  exerc ise  w as p re ­
sc r ib ed  a n d  th e  p a tie n t w as re g u la r ly  follow ­
e d  a t  th e  clinic. B lood g as an a ly s is  and  
b icyc le  e rg o m etry  revealed  n o rm a l va lues. 
T h e  p a re n ts  repo rted  on n o rm a l a c tiv itie s  
o f th e  b o y  a t  hom e, lung  fu n c tio n  te s ts  
d e m o n s tra te d  g radua l im p ro v e m e n t. B y  
th e  en d  o f th e  f irs t y ea r a ll v a lu e s  reached  
o r  exceeded  th e  low er l im it  o f n o rm al. 
A  second  lung  sc in tig rap h y  d e m o n s tra te d  
re d u c e d  perfusion  b u t th e  im p ro v em en t 
w as s tr ik in g  (Fig. 4). T he c h e s t X -ra y s  
a lso  rev ea led  g radua l im p ro v e m e n t an d  
o n  15 A u g u st, 1983, th e y  show ed  th e  m ed ia ­
s t in u m  in  n early  n o rm al p o s itio n  an d  a  
n e a r ly  n o rm al tran slu cen cy  o f th e  r ig h t 
lu n g  (F ig . 5).

F ig . 1. Chest X -rays 10 days after ingestion of paraquat: m assive infiltration o f w hole right 
lung, m oderate in filtra te  on le ft side

T a b l e  I

R esu lts  of lu n g  fu n c t io n  te s ts

FVO FEV PEFR It IGV

ml percent ml percent 1/sec percent mbar/1/
sec percent ml percent

29 June , 1982 662 (45) 424 (35) 1.44 (49) _ _ _
9 A ugust, 1982 896 (01) 666 (55.5) 1.86 (63.4) 17.25 (297) 315 (39)

12 April, 1983 1125 (77.5) 923 (77) 3.09 (105) 5.8 (100) 932 (110)
15 A ugust, 1983 1120 (77) 980 (79) 3.02 (104) 5.7 (99) 926 (115)

F ig u re s  in  b ra c k e ts : p e rcen tag e  of th e  co rresp o n d in g  n o rm a l va lue
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F ig s  2. 3. Tom ography on 46th day: bullous changes in  right lung, the m ediastinum
is dislocated to  th e  right
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Fig. 4. S c in tig rap h y , im m ed ia te ly  a f te r  th e  a c u te  p h ase : v e ry  m arked  d im in u tio n  o n  rig h t 
side. A fte r h a lf  a  y e a r: d is tin c t im provem ent

F ig. 6 . X -ra y s  o n  15 A ugust, 1983: n ea rly  n o rm a l find ing , th e  m ed iastina l d is lo c a tio n  has 
a lm o st com plete ly  d isappeared , in c rea sed  tran sp a ren cy  of r ig h t lu n g
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D is c u s s io n

In spite of improvement of the 
therapeutic methods applied in para­
quat poisoning, the quantity ingested 
and the time of introduction of treat­
ment are the factors determining the 
outcome. In our case the ingested 
quantity of paraquat remained un­
known , it may however, be anticipated, 
that it had not been within the lethal 
range. The symptoms showed a com­
paratively late onset, the administra­
tion of Fuller’s earth could not have 
been effective [12].

In this situation treatment of renal 
failure and the liver damage seemed 
of primary importance; haemoper- 
fusion was not done because only 
traces of paraquat could be found in 
the patient’s blood and urine. Steroid 
treatment introduced at admission 
did not prevent the development of 
pulmonary damage although it has 
been recommended for this purpose 
[4. 8, 21]. Mahieu et al [15] succeeded 
in preventing pulmonary damage by 
bleomycin, forced diuresis and perito­
neal dialysis. In our patient the 
pulmonary complication was nearly 
completely restricted to the right 
lung, as confirmed by X-rays and 
scintigraphy; bullous changes devel­
oped in addition.

We have been unable to find any 
report on recovery from a pulmonary 
complication as severe as seen in our 
case. In the case described by George 
and Hedworth-Whitty [8] pain in the 
chest, dyspnoea and abnormal auscul­
tation findings ensued after inhalation 
of paraquat aerosol but as the X-rays

revealed no abnormalities in spite 
of diminished FEV^ VC and PEFR  
values, they thought of interstitial 
damage (fibrosis?). In the literature 
there are descriptions on 8 paediatric 
cases of paraquat intoxication; two 
of them died, in the other six patients 
there were no pulmonary complica­
tions demonstrable by X-rays or lung 
function tests [18, 23, 25]. The toxic 
effect of oxygen in paraquat poisoning 
has long been known; in an environ­
ment rich in oxygen the free paraquat 
radicals induce cellular damage, pri­
marily to the pneumocytes. In addi­
tion, the drug radicals initiate super­
oxide formation as well [3, 4, 6]. 
On the basis of these findings, admin­
istration of low (10 — 20%) oxygen 
concentrations has been recommended 
for treatment of hypoxaemia. In our 
case, we applied 20% oxygen for a 
short time.

In our opinion the unilateral com­
plication itself and its nearly complete 
healing, as demonstrated by X-rays, 
scintigraphy and lung function tests 
carried out repeatedly during the 
one-year follow-up, were unique fea­
tures of the case presented. The expla­
nation of this rare event may lie in the 
better regenerative power of children.
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Wolman disease in twins
I Ma ro sv á ri

J á n o s  M unicipal H o sp ita l, B u d ap es t, H ungary*

f

I n  n ew b o rn  tw in s a t  th re e  h o u rs  o f age ad ren a l c a lc if ic a tio n  h as been 
d e tec ted . I n  a d d it io n  to  h ep a to m eg aly , v o m iting  an d  d ia rrh o e a , charac te ris tic  
rad io log ica l fin d in g s  confirm ed  th e  d iagnosis of th e  ra re  h e r i ta b le  lipidosis, 
W olm an’s d isease.

Bilateral adrenal calcification may 
be caused by several pathological 
conditions [2]. Primary familial xan­
thomatosis or Wolman’s disease [8] 
has to be considered in the first days 
of life. The characteristic radiological 
finding accompanying the clinical 
symptoms may be the first sign con­
firming the diagnosis [4]. As a conse­
quence of lacking lysosomal acid 
esterase [5, 6], cholesteryl ester and 
triglycerides are stored in the liver, 
adrenals and bone marrow. The pres­
ence of typical foamy histiocytes in 
the bone marrow is pathognomonic
[71-

Case  REPORTS

Of th e  fem ale tw in s  o rig in a tin g  from  a  
f i r s t  cousin  m arria g e  o f a  L ib y an  A rab  
couple  (F ig  1), th e  f i rs t-b o rn  h a d  a  b ir th - 
w eigh t o f 2100 g, th e  seco n d -b o rn  m em ber 
o f th e  p a ir  w eighed 1700 g. B o th  w ere 
a d m itte d  a t  th re e  h o u rs  o f age. T w in A had  
an a e m ia  w ith  101 g/1 haem o g lo b in  and
0.34 1/1 packed  cell v o lu m e . She w as 
th e re fo re  tran sfu sed  w ith  b lood of h e r 
ow n b lood g roup . T h e  tw in s  w ere m ono­

p lace n ta l, m o n o am n ia l a n d  m onochorial. 
T h e ir  b lood  g roups w ere  id e n tic a l w ith in  
th e  A B O , R h . L u th e ra n , K e ll a n d  D uffy 
sy s tem s . P h y sica l e x a m in a tio n  revealed 
a  p ro m in e n t abdom en  w ith  h epa tom egaly  
in  b o th  bab ies . A b d o m in a l X -ra y s  ta k e n  a t  
th re e  h o u rs  a f te r  b ir th  sh o w ed  b ila tera l 
ca lc ifica tio n  of th e  a d re n a l g lan d s  of both  
ch ild ren  (F igs 2 a n d  3). T h ese  changes 
w ere even  m ore consp icuous in  tw in  В  tw o 
w eeks la te r  (F ig  4); in  th e  sam e baby  
a d re n a l ca lc ifica tion  acco m p an ied  by  severe 
h ep a to m eg a ly  w as seen  a t  fo u r  m on ths 
o f age  (F ig  5). F eed ing  d if f ic u ltie s  appeared  
as  e a r ly  a s  th re e  d ay s o f  age  in  b o th  new ­
b o rn s , soon  jo ined  b y  p ro fu se  vom iting  
a n d  w a te ry  d ia rrh o ea . T h e  p a t ie n ts  needed 
g lucose-saline in fusions. T h e  cond ition  of 
tw in  A  w as m ore  sev e re  in  sp ite  of her 
h ig h e r  b ir th w e ig h t. I n  a d d it io n  to  anaem ia 
th e  leukocy te  co u n t w as  3 G/1, p la te le t 
c o u n t 120 G/1, re tic u lo c y te s  1 .1 0 -3 . I n  th e  
b lood  film  36 n u c le a te d  e ry th ro c y te s  per 
100 leukocy tes  w ere fo u n d , th e  d is trib u tio n  
o f leukocy tes  w as n o rm a l. T w in  A  also 
h a d  a  congen ita l h e a r t  d e fe c t, an d  septic 
sy m p to m s ap p ea red  ac c o m p a n ie d  b y  h ea rt 
fa ilu re . I n  sp ite  o f b ro a d  sp e c tru m  a n ti­
b io tic s  an d  m echan ica l v e n ti la t io n  she died 
a t  tw o  w eeks of age. N e c ro p sy  could  no t be 
p e rfo rm ed , being  p ro h ib ite d  b y  L ibyan  
law s.

V o m itin g  of tw in  В  c ea sed  d u rin g  in tra ­
venous flu id  th e ra p y  b u t  h e r  s too ls con tin ­
u e d  to  be  of w a te ry  co n sis ten ce . She failed 
to  th r iv e  in  sp ite  of a d e q u a te  ca lo ric  in take. 
T h e  p a t ie n t  h a d  to  be  g iv en  b lood  tra n s fu ­
sion  sev era l tim es . A t th r e e  m o n th s  of age

* F o rm er w o rk in g  p lace  : G eneral H o sp ita l, T a jo u ra , L ibya
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F ig . 1. Pedigree of the p atien ts

F ig . 2. P la in  abdom inal X -ra y  o f  tw in  В  a t  th ree  h o u rs  o f ag e . T h e  cap-shaped  ca lc ifica ­
tions in  b o th  a d re n a l  regions are in d ic a te d  b y  arrow s 

F ig . 3. P la in  abdom inal X -ra y  o f  tw in  A . A drenal c a lc ifica tio n  of th e  r ig h t side is p a r t ly  
c o v e re d  b y  th e  um bilical c a th e te r ,  in te s tin a l gases co v er th e  ca lc ification  on  th e  le ft, 

th e  lesions a re  less pronounced  th a n  in  tw in  В

she w e ig h e d  2420 g; a t  th is  tim e  h e r  p a re n ts  
to o k  h e r  ho m e . A t d ischarge f ro m  h o sp ita l 
h e r  l iv e r  w a s  palpab le  2 cm  b e low  th e  co s ta l 
m a rg in , th e  spleen could n o t b e  fe l t .

O ne m o n th  la te r  the  in fa n t w a s  r e a d m it­
te d  b e c a u se  o f fever and  d ia r rh o e a . A t  th a t  
t im e  sh e  w eighed 2850 g. A n  e n la rg e d , 
so f t l iv e r  w as p a lp a ted  3 cm  b e lo w  th e  
c o s ta l m a rg in , only th e  t ip  o f t h e  sp leen  
co u ld  b e  fe l t .  T here w ere no  d e m o n s tra b le  
n e u ro lo g ic a l signs. H er la b o ra to ry  fin d in g s  
w ere : h aem og lob in : 82 g/1, P C V : 0 .36 1/1, 
le u k o c y te  co u n t: 5.3 G/1, p la te le ts :  80 G/1, 
d if fe re n t ia l  leukocyte c o u n t: s t r ik in g

v acu o lisa tio n  o f ly m p h o cy tes . B one m a r ­
row : d im in ish ed  ery th ro p o ie sis , fo am y
h is tiocy tes . L iv e r  fu n c tio n  te s ts :  d ire c t 
b ilirub in : 3 .4  /uno l/], in d irec t b iliru b in : 
6.8 ftmol/1, S G O T : 17 ГОД, SG PT : 10 IU/1, 
L D H : 416 ГОД, a lp h a -H B D H : 292 ГОД, 
gam m a-G T : 61 IU /1, a lka line  p h o sp h a ta se : 
254 ГОД, E S R : 28 m m /h o u r. U rin e  an a ly s is  
revealed  n o  a b n o rm a li ty . S tool b ac te rio lo g y  
and p a ra s ito lo g y : n ega tive . B U N : 3.0
iinnol/l, se ru m  so d iu m : 136m m ol/l, p o ta s ­
sium : 3.1 т т о 1 Д ,  ch lo ride: 102 n u n o l/l. 
I n  view  o f th e  v o m itin g s , d ia rrh o ea  an d  th e  
underly ing  d isease , glucose, saline, am ino-
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F ig . 4. P la in  ab d o m in a l Х -гау  o f tw in  В  a t  tw o  w eek s o f age. P ronounced  ca lc ifica tio n  in 
th e  r ig h t a d ren a l reg ion , o n  th e  le f t side i t  is covered  b y  in te s tin a l shadow s. H e p a to m e g a ly  

a n d  b ronchopneum on ia  c a n  b e  observed
F ig . 6 . P la in  ab d o m in a l X -ra y  of tw in  В a t  fo u r  m o n th s  of age. A drena l ca lc ifica tio n

unchanged , m ark ed  h e p a to m e g a ly

acid  so lu tions a n d  p ro te in  w ere g iven. 
T he p a tie n t d ied  of a p n o e a  an d  card iac 
a rre s t 10 d ay s  a f te r  adm ission .

D is c u s s io n

In type I of Wolman’s disease the 
characteristic features are hepatosple- 
nomegaly, diarrhoea, adrenal calcifi­
cation, vacuolized lymphocytes in the 
blood smear, foamy histiocytes in the 
bone marrow and neurological symp­
toms like clonus, hyperreflexia and 
opisthotonus [1]. In the second type, 
neurological signs are missing. Our 
cases appeared to belong to type II 
although the patients died at an early 
age.

Wolman disease as a lipid storage 
disturbance has to be differentiated 
from Gaucher disease and Niemann — 
Pick disease. Adrenal calcifica­

tion may occur in neuroblastoma 
when the abnormality is unilateral. 
In case of adrenal haemorrhage the 
changes may be bilateral but the 
adrenals usually decrease in size in 
such cases [3]. Demonstration of lack­
ing or markedly depressed activity 
of lysosomal acid esterase in liver 
biopsy material or leukocytes confirms 
the diagnosis.

The enzyme deficiency can be 
diagnosed at 3 or 4 months gestational 
age from fibroblast cultures obtained 
by amniocentesis. In our cases the 
clinical features, the radiological find­
ings and demonstration of foamy 
histiocytes in the bone marrow have 
confirmed the diagnosis of Wolman 
disease.

Therapeutic attempts with choles­
tyramine, d-thyroxine, clofibrate or a 
medium chain triglyceride diet con-
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64 I  Marosvári: Wolman disease

taining much protein and rich in 
calories have hitherto failed. Cortico­
steroid treatment may be attempted.
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Neonatal pulmonary haemorrhage, birth weight, 
gestational age and intrauterine growth

M F e k e t e , A N é m e t h

D e p a r tm e n t of P aed ia tric s  and  In s t i tu te  o f P a th o lo g y  U n iv e rs ity  M edical Schoo l o f Pécs,
Pécs, H u n g a ry

The re la tio n  be tw een  n e o n a ta l p u lm o n ary  h aem o rrh ag e  a n d  its  
un d erly in g  cause w as s tu d ied  b y  rev iew ing  th e  clinical d a ta  a n d  necropsy  
reco rds of 315 n ew born  bab ies w ho  h a d  died  betw een  d ay  0 a n d  31 of life. 
N ecropsy  revealed  m assive an d  foca l p u lm o n a ry  haem orrhage in  6 .9%  and  
19.3%  of th e  in fan ts , resp ec tiv e ly . I t  h a s  been  concluded t h a t  p u lm o n a ry  
h aem o rrh ag e  is a  com p lica tion  o f v a rio u s  n eo n a ta l diseases re la te d  to  h y p o ­
x ia  an d /o r  infection , w hich o ccu r in  p re te rm  in fan ts  w ith  a  m u ch  h igher 
freq u en cy  th a n  in  te rm  babies. A m ong  p a tie n ts  w ith  p u lm o n a ry  h a e m o r­
rhage , m ales an d  low b ir th w e ig h t b ab ie s  p red o m in a ted .

Neonatal pulmonary haemorrhage 
continues to be an enigma. The lack 
of uniform definition may well be one 
of the causes of the widely scaterring 
frequency of pulmonary haemorrhage 
reported in the literature. Nonethe­
less, technical thoroughness and the 
diagnostic criteria applied at post­
mortem examination, just like the 
morbidity characteristics of the new­
born population studied may also 
influence the reported frequencies in 
the different populations. The ques­
tion, whether pulmonary haemorrhage 
was a clinical entity or merely a 
preterminal syndrome has not been 
decided, nor is it known whether it is 
justified to separate either clinically 
or pathologically the massive haem­
orrhages from focal ones. Further­
more, apart from anecdotical reports, 
we have no solid knowledge about 
direct or indirect relationship between

gestational age, birthweight and in­
trauterine growth, and the frequency 
of pulmonary haemorrhage in the 
newborn infant.

The present study was undertaken 
as an attempt to shed more light on 
the above detailed problems.

P a t ie n t s  and  M e t h o d s

D u rin g  th e  period  from  1/1/1980 to  
31/12/1982, in  o u r In ten s iv e  C are  U n it  315 
b a b ie s  h a d  d ied  before th e  age  o f 1 m o n th . 
D e ta ile d  po stm o rtem  e x a m in a tio n  w as 
p e rfo rm e d  in  every  case, h is to lo g y  o f th e  
lu n g s  inc luded . A ll babies w ith  h is to lo g ica l­
ly  p ro v e n  p u lm o n ary  h aem o rrh ag e  o f any  
lo c a tio n  — alveolar, in te rs t i t ia l  a n d  m ixed  
fo rm s  — an d  ex tension  w ere se lec ted  fo r 
f u r th e r  s tu d y . P u lm o n ary  h aem o rrh ag e  
w as considered  to  be m ass iv e  w h en  a t  
le a s t  one lobe seem ed to  be  in v o lv ed  a t  
g ro ss  e x am in a tio n . Less ex te n s iv e  h a e m ­
o rrh a g e s  w ere described a s  focal. F o r  
h is to lo g y  a  tissue  specim en w as excised  
fro m  each  lobe of b o th  lu n g s  a n d  a f te r  
f ix a tio n  a n d  em bedding  i t  w as  s ta in e d  
w ith  h aem atoxy lin -eosin  a n d  P A S . B y  
m icroscop ic  ex am ina tion  p u lm o n a ry  haem -

S u p p o rted  b y  th e  Scientific  R esearch  C ouncil, H u n g arian  M in is try  of H e a lth  
(3-23-0502-04-1/M ).
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o rrh a g e  w as d iagnosed  if a  considerab le  
a m o u n t o f e ry th ro c y te s  w ere seen  in  th e  
a lv e o la r  spaces an d /o r  th e  p e riv ascu la r 
a n d  p e r ib ro n c h ia l tissu e s  an d  a lso  in  th e  
d ila te d  ly m p h  vessels.

O n  a d m iss io n  all b ab ie s  w ere  w eighed 
a n d  th e i r  le n g th  m easu red  to  a n  accu racy  
of 10.0 g  a n d  1.0 cm , resp ec tiv e ly . G esta tio n ­
a l ag e  w as  ca lcu la ted  acco rd ing  to  th e  
d a te  o f th e  la s t  m e n s tru a l p e rio d  of th e  
m o th e r  a n d  exp ressed  in  co m p le ted  w eeks. 
I n t r a u te r in e  g ro w th  re la tiv e  to  g es ta tio n a l 
age w a s  ju d g e d  b y  using  a  locally  c o n s tru c t­
ed  in t r a u te r in e  g ro w th  c h a r t . T hose w ith  
b ir th w e ig h t eq u a l o r less th a n  th e  10th 
cen tile  w ere  considered  sm all fo r da tes . 
I n  a d d it io n , th e  p o n d é ra l in d ex  deseribed 
b y  R o h re r  [22] of each  in fa n t w as also 
c a lc u la te d , w h ich  tru ly  re flec ts  b o d y  m ass 
r e la tiv e  to  b o d y  len g th , in  o th e r  w ords 
th e  d eg ree  o f leanness.

T h e  d a ta  a n d  c lin ica l course  of a ll in ­
fa n ts  w ith  p u lm o n a ry  h aem o rrh ag e  w ere 
th e n  th o ro u g h ly  rev iew ed  a n d  e v a lu a ted . 
H y a lin e  m em b ran e  d isease an d  th e  v arious 
d iso rd e rs  o f c a rd io re sp ira to ry  a d a p ta tio n  
d u e  to  o r  re la te d  w ith  p e r in a ta l  h y p o x ia  
w ere  te rm e d  R D S -I a n d  R D S -II , resp ec­
tiv e ly . S u rv iv a l tim e  w as ca lcu la ted  in  
h o u rs . F o r  s ta tis t ic a l  ana ly s is , s ta n d a rd  
m a th e m a t ic a l  m e th o d s w ere  used .

R e s u l t s

Pulmonary haemorrhage and birth- 
weight. In 83 of the 315 succumbed 
infants (26.3%) pulmonary haemor­
rhage was found at post mortem, but 
the frequency of massive pulmonary 
haemorrhage was considerably less, 
i.e. 6.9% (22/315). When looking for a 
relationship between birthweight and

pulmonary haemori'hage, a decreasing 
incidence could be observed in heavier 
babies, especially in those with birth­
weight >  2000 g. In patients with 
birthweight /> 2500 g, the frequency 
of focal haemorrhage rose again re­
markably (18.0%) in contrast with 
that of massive haemorrhage which 
had a frequency of 2.1% (Table I). 
Therefore, the frequency of massive 
haemorrhage seemed to be more 
weight-related than the occurrence 
of focal haemorrhages. Figure 1 shows 
that in babies of birthweight </ 1500 g 
and >• 2500 g, massive pulmonary 
haemorrhage occurred in 8.7% and
2.1 % of the patients, respectively.

Pulmonary haemorrhage and gesta­
tional age. As expected, similar trends 
were observed when the relationship 
between gestational age and pulmo­
nary haemorrhage was studied. Mas­
sive and focal haemorrhage was found 
in 9.5% and 23.8% of the infants 
with gestational age <( 30 weeks. After 
that, the frequency of massive haem­
orrhage decreased with advancing 
maturity, but there was again a 
sharp rise in the incidence (21.8% — 
28.8%) of focal haemorrhage in full 
term infants (gestational age >  37 
weeks), whilst the frequency of mas-

T a b l e  I

F re q u e n c y  of p u lm o n a ry  h aem o rrh ag e  in  n ew b o rn  in fa n ts  w ith  d iffe ren t b ir th w e ig h t 
(w eight-specific p e rcen t fre q u e n c y  in  paren theses)

Birthweight (g) ^1000 1001—1500 1501—2000 2001—2500 >2500 Total

All dea th s 47(100 79(100) 67(100) 38(100) 94(100) 315(100)
P u lm onary  haemorrhage 18(38.2) 24(30.3) 17(29.8) 5.(13.1) 19(20.2) 83(26.3)
M assive haem orrhage 6(10.6) 6(7.6) 7(12.2) 2(5.2) 2(2.1) 22(6.9)
Focal haem orrhage 13(27.6) 18(22.7) 10(17.6) 3(7.8) 17(18.0) 6Ц19.3)
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i

G esta tiona l age

F ig . ] . F req u en cy  o f p u lm o n a ry  h aem orrhage  in  new b o rn  in fa n ts  w ith  b irth w eig h t 
<i 1500 g a n d  >  2500 g  (p a r t  A) — and  w ith  g e s ta tio n a l age 33 w eeks an d  ;> 37 
w eeks (p a r t B) • □ =  p u lm o n a ry  haem orrhage ; U~~\ =  m assive p u lm o n a ry  haem orrhage  ;

ITTTI =  focal p u lm o n a ry  h aem o rrh ag e

sive haemorrhage decreased further on 
(Table II). It is seen in Fig. 1 that in 
infants of gestational age <[ 33 weeks, 
massive pulmonary haemorrhage 
occurred twice as frequently than in 
the term babies (8.4% vs 3.8%). In 
contrast, no difference was found 
between the two groups in the fre­
quency of focal haemorrhage; what is 
more, it was slightly higher in full 
term infants (20.7% vs 25.9%).

P u lm o n a ry  haem orrhage a n d  in tra ­
u terin e growth. Since the gestational 
age of 14 of the 83 study patients was

% 27 weeks, intrauterine growth of 
only 69 babies could be quantified 
with the growth chart used. Table Til 
shows that one-third of preterm and 
term infants with pulmonary haem­
orrhage were growth retarded by the 
adopted definition (birthweight <[ 10 
centile). Furthermore, the birthweight 
of two-thirds of the pulmonary haem­
orrhage infants did not exceed the 
25 centile of the standard distribution. 
A closely similar distribution of birth- 
weights was found when only babies 
with massive haemorrhage were stud-

T a b le  I I

F req u en cy  of p u lm o n a ry  h aem o rrh ag e  in n ew b o rn  in fa n ts  w ith  d iffe ren t g e s ta tio n a l age 
(g e s ta tio n a l age-specific p e rcen t fre q u e n c y  in  paren theses)

Gestational age (week) ^30 31—33 34 -36 37 -38 >̂39 Total

All deaths
Pulm onary haemorrhage 
Massive haemorrhage 
Focal haemorrhage

105(100)
35(33.3)
10(9.5)
25(23.8)

73(100)
17(23.2)
5(6.8)

12(16.4)

60(100)
8(13.3)
4(6.6)
4(6.6)

32(100)
9(28.1)
2(6.2)
7(21.8)

45(100)
14(31.1)

1(2.2)
13(28.8)

315(100)
83(26.3)
22(6.9)
61(19.3)
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p <0.05

о •

F ig . 2. Percentage deviation o f b irthw eight of preterm (o ) and term  ( • )  in fan ts w ith  
p u lm on ary  haemorrhage from  th e  m edian  appropriate for their gestational age and sex

T a b l e  I I I

B ir th w e ig h t centile  d is tr ib u tio n  o f n ew b o rn  in fan ts  w ith  p u lm o n a ry  h aem o rrh ag e  (p e r­
c e n ta g e  v a lu es in  paren theses)

Centile zones Preterm Term Total

<,10 15(32.6)
1 1 -2 6 13(28.2)
2 6 -5 0 10(21.7)
5 1 -7 5 5(10.8)
7 6 -9 0 3(6.5)

>90 —

6(26.0) 21(30.4)
7(30.4) 20(28.9)
3(13.0) 13(18.8)
3(13.0) 8(11.5)
3(13.0) 6(8.6)
1(4.3) 1(1.4)

46(100.0) 23(100.0) 69(100.0)

T a b l e  ГУ

G e s ta t io n a l age, b irthw eigh t, p o n d é ra l  in d ex  an d  su rv iv a l tim e  (m ean +  SEM) of p re te rm  
a n d  t e r m  in fa n ts  suffering fro m  p u lm o n a ry  haem orrhage , assoc ia ted  w ith  h y p o x ia  a n d /o r

in fection

Gestational age, week Birthweight, g Pondéral index Survival time, h

Preterm
Hypoxia(41) 29.2±0.45** 1190±58** 2.20±0.04 72.6±8.2***
Infection (19) 31 .3± 0 .59 1542 ±100 2.27 ±0.06 213.9±2.16

Full term
H ypoxia (13) 38.2±0 .39* 2792±162 2.41 ±0.12 88.4±14.1**
Infection  (10) 39 .4± 0 .37 3180±141 2.55 ±0.06 189.5±32.3

S tu d e n t ’s i te s t :  *p <  0.05, **p <  0 .01 ; ***p <  0.001
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T a b le  V

C linical ch arac te ris tics  o f  th e  s tu d y  p a tien ts

Preterms (60) Full terms (23)

Hypoxia
No/total

(41)
percent

Infection
No/total

(19)
percent

Hypoxia
No/total

(13)
percent

Infection
No/total

(10)
percent

Pathologic delivery 14/41 34.1 3/19 15.7 3/13 23.0 2/10 20.0
Resuscitation 20/41 48.7 6/19 26.3 5/13 38.4 2/10 20.0
Oxygen therapy (head-box) 9/41 21.9 8/19 42.1 5/13 38.4 6/10 60.0
Oxygen therapy  (CPAP) 17/41 41.0 7/19 36.8 5/13 38.4 1/10 10.0
Oxygen therapy  ( 1 1’1’V) 33/41 80.4 12/19 63.1 8/13 61.5 2/10 20.0
RDS-I -  RDS-11 41/41 100.0 16/19 84.2 11/13 84.6 0/10 0.0
Pneumonia 0/41 0.0 13/19 68.4 0/13 0.0 6/10 60.0
Septicaemia 0/41 0.0 4/19 21.0 0/13 0.0 4/10 40.0
Meningitis 0/41 0.0 2/19 10.5 0/13 0.0 0/10 0.0
Severe congenital m alform ation 
Clinical sym ptom s w ith pulm onary

2/41 4.8 1/19 5.2 3/13 23.0 6/10 60.0

haemorrhage 8/41 19.5 2/19 10.5 2/13 15.3 0/10 0.0
Massive pulm onary haemorrhage 12/41 29.2 7/19 36.8 2/13 15.3 1/10

9/10
10.0

Focal pulm onary haemorrhage 29/41 70.7 12/19 63.1 11/13 84.6 90.0

iedinthis respect (5/18, 27.7% </ 10 
centile and 7/18, 38.8% </ 25 centile). 
Figure 2 clearly shows the shift in 
weight of pulmonary haemorrhage in­
fants towards the lower ranges. The 
mean SEM) percsntual deviation 
from the median was 18.5=(=2.8%and

7.4^3.2% in the preterm and term 
infants (p <  0.05). 14/60 (23.3%)
and 5/23 (21.7%) preterm and term 
babies had a pondéral index of <  2.00 
and <  2.20, respectively, indicating 
that a similar part, nearly one-fifth 
of both preterm and term pulmonary 
haemorrhage infants were growth 
retarded on the basis of these criteria 
too.

D istr ib u tio n  by sex . Of the total 
population of infants with pulmonary 
haemorrhage 66.2% were male (55/83) 
and 33.7% (28/83) were female. The 
twofold numerical dominance of male 
infants remained unchanged when 
preterm (m/f =  39/21) and term ba­

bies (m/f =  16/7) were considered 
separately, and also if only those with 
massive haemorrhage were studied 
in this respect (m/f =  15/7).

Nom e c lin ica l deta ils a n d  a ssoc ia ted  
c o n d itio n s  are shown in Tables TV and 
V. In reviewing the clinical courses 
and evaluating them in the light of 
the necropsy findings, two fundamen­
tal aetiopathogenetic factors emerged 
from the chain of multiple pathologic 
events leading finally to death, speci­
fically a perinatal hypoxia of shorter 
or longer duration, and some types of 
infection. When the patients were gro­
uped according to these two main pat- 
hogenicfactors, itwasfound thatbabies 
who had suffered hypoxia were 
considerably lighter and less mature 
and had a significantly shorter survi­
val time than those whose death could 
primarily be ascribed to infection, 
in the group of both preterm and term 
infants (Table IV). By correlation
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T a b le  V I

A sso c ia tio n  of subependym al, in tra v e n tr ic u la r  a n d  sp in a l-ep id u ra l h aem o rrh ag e  w ith  
p u lm o n a ry  h aem o rrh ag e  in  p re te rm  an d  te rm  in fa n ts  w ho h ad  h ad  h y p o x ia  a n d /o r

in fection

Preterm (60) Full term (23)

Hypoxia (41) Infection (19) Hypoxia (13) Infection (10)

MPH FPH 
(12) (29)

PMH FPH 
(7) (12)

MPH FPH 
(2) (П)

MPH
(1)

FPH
(9)

Subependymal or intraventricular 
haemorrhage 8 17 1 5 2

Spinal-epidural haemorrhage 5 7 1 3 2 2 — 4

A b b re v ia tio n s : M P H  =  m assiv e  p u lm o n ary  h a e m o rrh a g e ; F P H  =  focal p u lm o n a ry  
h a e m o rrh a g e  ;

analysis, however, no statistically 
significant relationship was found 
between birthweight, gestational age, 
pondéral index and survival time. 
Table V shows that both massive 
and focal pulmonary haemorrhage 
were in association with either severe 
cardiorespiratory adaptation disorders 
which needed oxygen therapy, or 
with different kinds of infection.

It was, however, notable that mas­
sive pulmonary haemorrhage occurred 
more frequently in preterm than term 
infants, independently of whether 
hypoxia or infection was the main 
operating factor causing the death 
of the patient. In vivo symptoms 
indicating pulmonary haemorrhage 
like bleeding or haemorrhagic dis­
charge from the upper respiratory tract 
were detected only in 10 -20 % of the 
cases. Table VI shows how frequently 
hypoxia-related intracranial haem­
orrhage was associated with either 
massive or focal pulmonary haemor­
rhage.

D is c u s s io n

The pathogenesis of neonatal pul­
monary haemorrhage continues to be 
a controversial topic in the literature. 
The wide variety of diseases thought 
to be related to pulmonary haem­
orrhage, like perinatal asphyxia 
[3, 12, 14, 17, 23], hyalin membrane 
disease [23], central nervous system 
lesions [3, 11, 12], aspiration [14, 23], 
pneumonia [8, 16], hypothermia [5, 
7], septicaemia [4, 14], congenital 
heart disease [3, 4, 13, 17], coagula­
tion disorders [1, 9, 21],tranfusionand 
infusion therapy [17], oxygen [6, 15, 
18, 24] and ventilation therapy [19] 
reflect much uncertainties. A possible 
synthesis of the numerous divergent 
theories seems to emerge on the basis 
of suggestions made by Adamson et al 
[2] and Cole et al [10], according to 
which pulmonary haemorrhage is 
basically a haemorrhagic oedema of 
the lungs, caused primarily by hypox­
ia and acidosis, and secondary left 
heart failure.
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The data of our study patients 
convincingly proved that nearly all 
formerly suggested aetiologic factors 
may have had a role in the clinical 
course of the infants, many of them 
acting in combination. All babies were 
oxygen-therapy dependent and need­
ed respirator therapy, transfusions 
and parenteral fluid administration 
by drip infusion. In a considerable 
number of the patients infection was a 
complication of decisive importance, 
either due to major surgery because 
of malformations or to a iatrogenic 
infection in consequence of the inten­
sive care.

Neonatal pulmonary haemorrhage 
is a postmortem diagnosis since patho­
gnomonic clinical symptoms do not 
occur regularly before death. In the 
present series of observations haemor­
rhagic discharge or bleeding from the 
upper respiratory airways was record­
ed in 10 — 20% of the cases, though 
some authors reported an incidence of 
50%. Considering the great number 
of neonatal diseases which occasionally 
are associated with pulmonary haem­
orrhage and also the wide variability 
of their outcome, the incidence of 
pulmonary haemorrhage can only be 
estimated postmortem. In the 3 
year study period, an incidence 
of 6.9% of massive pulmonary 
haemorrhage was found which corre­
sponded well to formerly published 
frequencies [3, 14, 16, 17, 25, 26]. 
Focal pulmonary haemorrhage could 
be observed in a further 19.3% of 
the infants. It is worth to note that 
both massive and focal haemorrhages 
had complicated very similar dis­

eases, furthermore that hypoxia and 
infection played a determining role in 
the final outcome of all patients, 
independently of whether they had 
massive or focal haemorrhage at 
necropsy (Table V). No difference in 
survival time was found between 
babies with massive (122±22 hours) 
or focal (112±14 hours) haemorrhage, 
which finding proves again the pri­
mary importance of the basic pathol­
ogy and the secondary role of pul­
monary haemorrhage, be it massive 
or focal. Tn support of this conclusion 
is that no significant correlation 
existed between birth weight, gestation­
al age, pondéral index and survival 
time of the babies. Within the groups 
of preterm and term babies, those 
whose death may have primarily 
been attributed to infection were 
heavier, more mature and survived 
for a longer time than those with 
pulmonary haemorrhage due first 
of all to hypoxia (Table IV). It is 
supposed that the more favourable 
outlook certainly related with the 
advanced maturity of these babies 
had been altered by infection, malfor­
mation or surgery.

When examining the relationship 
between pulmonary haemorrhage and 
the maturity of the newborn infant, 
preterm and in general low birth weight 
babies were found to be at higher risk. 
It should be emphasized at the same 
time that preterm infants are much 
more predisposed to every condition 
frequently associated with pulmonary 
haemorrhage. The increased frequency 
of focal haemorrhage in term babies 
was remarkable. The cause remains
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obscure, but to suppose the role of 
maturity-related pathophysiologic re­
sponses does not seem to be unrealis­
tic.

Intrauterine growth retardation has 
been known to predispose to pulmo­
nary haemorrhage, most likely due to a 
reduced intrauterine oxygen supply 
via the disturbed placental circula­
tion. In fact, one-third of the preterm 
and term infants with pulmonary 
haemorrhage were small for dates 
by the definition used, and nearly 
60% of them had a birthweight of 
equal or less than the 25th centi le 
(Table ITT). The mean deviation from 
median weight was significantly great­
er in the preterm than in the term 
newborns (Fig. 2). All these obser­
vations are, however, to be evaluated 
with caution. They could never prove 
a direct relationship between retarded 
fetal growth and pulmonary haemor­
rhage but raised the possibility of some 
relation existing between fetal body 
growth and composition and neonatal 
pathology, elucidation of which would 
need further research. We think that 
the same applies to the 2/1 male/female 
ratio in babies who died with pulmo­
nary haemorrhage.

In conclusion, it is suggested that 
neonatal pulmonary haemorrhage is 
not a clinical entity but much rather 
a preterminal complication of severe 
disorders of cardiorespiratory adapta­
tion, which are in cause-and-effect 
relation with hypoxia. Closely similar 
final pathomechanisms must be acting 
when pulmonary haemorrhage presents 
itself in the final stage of severe pul­
monary or generalized infections. Mas­

sive pulmonary haemorrhage develops 
much more frequently in small birth- 
weight, preterm infants than in more 
mature ones. The frequency of focal 
pulmonary haemorrhage — in contrast 
with that of massive haemorrhage 
rises again in term babies, after a fall 
with advancing maturity. The numer­
ical preponderance of small for 
gestational age and male babies 
amongst pulmonary haemorrhage pa­
tients was remarkable. The questions 
remain, however, unanswered whether 
these babies are more susceptible to 
pulmonary haemorrhage or retarded 
intrauterine growth, and male sex was 
predisposing to conditions of which 
a complication would be the pulmon­
ary haemorrhage.
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The effect of unprocessed w heat bran on blood 
glucose and plasma immun oreactive insulin 
levels during oral glucose tolerance test in 

obese children
D M o ln á r , I D ó b e r , G S o ltész

D e p a r tm e n t o f P aed ia trics , U n iv e rs ity  M edical School,
Pécs, H u n g a ry

B lood  glucose and  p lasm a  im m u n o reac tiv e  in su lin  co n c e n tra tio n s  
w ere m e a su re d  d u rin g  o ra l glucose to le ra n c e  te s t  in  10 obese ch ild ren . O ral 
glucose w as g iv en  b y  itself o r co m b in ed  w ith  15 g unprocessed  w h e a t b ra n . 
B ra n  s ig n ific a n tly  reduced  th e  b lo o d  glucose and  p lasm a im m u n o reac tiv e  
in su lin  c o n c e n tra tio n s  a t  30 m in  of th e  to le ran ce  te s t. I t  is co n c lu d ed  th a t  
su p p le m e n ta tio n  o f obese ch ild ren ’s d ie t  w ith  unprocessed b ra n  is a d v a n ta ­
geous.

The effect of dietary fibre on carbo­
hydrate metabolism has widely been 
studied in adults. Most studies seem 
to agree that fibre or at least some 
types of it (guar, gum, tragacanth, 
pectin) lower the glucose level during 
glucose tolerance tests [4, 8] and after 
meals [3, 9, 10]. The results concern­
ing the glucose-lowering effect of 
cellulose are, however, contradictory 
[2, 6, 8] and there is even less agree­
ment on the influence of dietary 
fibre on plasma insulin levels. Some 
of the studies showed that lower blood 
glucose levels were accompanied by 
lower insulin levels [3, 4, 9] while 
others denied this [8, 10]. Such inves­
tigations have not yet been carried 
out in obese children. The purpose 
of the present study was to investigate 
the blood glucose and plasma insulin 
concentrations in obese children when 
unprocessed wheat bran was given at 
the beginning of a standard oral 
glucose tolerance test.

P a t ie n t s  a n d  M e t h o d s

O ra l glucose to lerance  te s t  (1.75 g /kg  
b .w .) w as  carried  o u t in  10 obese ch ild ren  
(4 g ir ls  a n d  6 boys) a f te r  10— 12 h  fa s tin g . 
O ra l g lucose w as g iven b y  itse lf  o r  com bined  
w ith  15 g  unprocessed w h ea t b ra n  (21%  
cellu lo se , 26%  hem icellulose, 3%  p ec tin , 
4 %  lig n in ) . T he m ost im p o r ta n t d a ta  an d  
a n th ro p o m e tr ic  p a ram ete rs  o f th e  ch ild ren  
a re  sh o w n  in T able I .  C ap illa ry  b lood 
sa m p le s  w ere  ob ta ined  b y  fin g e rp rick  
b e fo re  a n d  30, 60, 90, 120 a n d  180 m in  
a f t e r  th e  consum ption  of w h e a t b ra n  
a n d /o r  glucose solu tion .

B lo o d  glucose w as m easu red  w ith  th e  
o r th o th o lu id in e  m ethod , p la sm a  im m u n o ­
re a c t iv e  in su lin  (IR I) w ith  ra d io im m u n o ­
a s s a y  u s in g  th e  cha rco a l se p a ra tio n  
te c h n iq u e . R e la tiv e  body  w e ig h t a n d  bo d y  
f a t  w e re  ca lcu la ted  as desc rib ed  ea rlie r  
[7 ]. N o rm a l range of b lood  g lucose  an d  
p la s m a  I R I  w ere used as g iven  b y  G u th rie  
e t  a l  [1 ]. T he s ta tis tic a l sign ificance  
b e tw e e n  th e  m eans w as e v a lu a te d  w ith  th e  
p a ir e d  i- te s t .

R esu lts

Glucose tolerance was normal, mean 
blood glucose levels fell into the 
normal range (Fig. 1). Glucose-induced 
plasma IRI concentrations were above
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Т а в ье  I

A n th ro p o m etric  v a lu e s  ( M iS E )  of th e  in v es tig a ted  children

Age, jT
Body weight, 

kg Height, cm Bel. body weight, 
percent

Body fat 
percent

12 .04 6 3 .3 9 151 .2 1 4 8 .4 38 .59
± 0 .6 1 ± 3 . 4 6 ± 3 .3 1 ± 6 . 0 4 ± 1 .9 2

F m . 1. B lo o d  glucose and  p la sm a  im m u n o reac tiv e  in su lin  ( IR I)  co n cen tra tions in  10 obese
c h ild re n  d u r in g  o ra l glucose to le ra n c e  te s t  w ith  — -—  a n d  w ith o u t — ----- a d d e d  b ra n .
V e r tic a l  b a r s  rep resen t s ta n d a rd  e rro rs . Am a s te r is k  show s w here th e  d ifference b e tw e e n  
th e  m e a n s  is  sign ifican t (p <  0 .02 ). T he  ran g e  b e tw e e n  th e  3rd  and  97th p e rcen tile  o f  th e  

d is tr ib u tio n  of n o rm a l v a lu es [1] is  sh o w n  b y  th e  shaded  a rea

the 97th percentile of the distribution 
of normal values. Unprocessed wheat 
bran significantly reduced blood glu­
cose levels and plasma IRI concentra­
tion at 30 min, but all blood glucose 
and plasma IRI values tended to be 
lower when bran was consumed with 
glucose.

D iscu ssio n

Wheat bran caused a moderate but 
significant decrease in blood glucose 
and plasma IRI concentration in the 
early phase of glucose tolerance test.

Similar results were obtained in adults 
by Jenkins et al [4]. Bran possibly 
reduces or delays the absorption of 
glucose and this leads to a secondary 
decrease in IRI concentration. By 
reducing carbohydrate absorption 
wheat bran may help weight reduction. 
Hyperinsulinaemia is not a primary 
cause of obesity although it may play 
a role in the development of severe 
obesity [5]. Hypertriglyceridaemia, 
which is a frequent finding in child­
hood obesity [7], has also a bearing 
on hyperinsulinaemia.
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Considering the above-mentioned 
facts the blood glucose and plasma 
IRI lowering effects of wheat bran 
seem to be advantageous in childhood 
obesity. In addition, volume for vol­
ume, fibre-rich foods provide less 
available energy than fibre-depleted 
foods. The increased bulk and low 
calorie density may be advantageous in 
reducing energy intake by displacing 
foods of high caloric density from 
the diet. However, before recommend­
ing the use of bran in the treatment of 
overweight children, the long-term 
effects of high fibre diet on carbohy­
drate and lipid metabolism have to be 
investigated.
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R . W it k o w sk i, O. P b o k o p : Genetik erbli­
cher Syndrome und M ißbildungen jür die 
Familienberatung. 3., e rw e ite rte  A uflage in  
2 B än d en . 1502 S e iten . A kadem ie-V erlag , 
B erlin  1983. P re is  M 9 5 ,—

D ie vo ran g eh en d en  zwei A uflagen  d ie ­
ses B uches w aren  p o p u lä re  H ilfsm itte l 
fü r jen e  g enetischen  R a tg e b e r , die im  
d eu tsch en  S p rachgeb ie t a rb e iten . D ie je tz i­
ge A uflage w idersp iegelt d ie  rap id e  V e r­
m eh ru n g  d e r K en n tn isse  u n d  den  an g e­
w achsenen  A nspruch  a u f  genetische B e ­
ra tu n g ss te llen  .

D e r e rs te  B an d  e n th ä l t  die lex ika le  
B eschre ibung  d e r e inze lnen  K ra n k h e ite n , 
w äh ren d  der zw eite  B an d  au s lite ra risch en  
A ngaben  u n d  a u f  165 S e iten  e inem  p e r ­
m u tie r te n  S y m p to m reg iste r b e s teh t.

D e r A ufbau  des lex ik a len  T eiles h a t  
sich in  der vo rliegenden  A usgabe n ic h t 
g e ä n d e rt. D ie B esp rech u n g  e ines jeden  
S yndrom s b e s te h t au s e in e r B eschre ibung  
des genetischen  U rsp ru n g s  (oder dessen 
M angels), d e r w ich tig sten  S ym ptom e, T h e ­
rap iem ög lichkeiten , H äu fig k e it u n d  V o r­
k om m en ; absch ließend  w ird  die F a m ilie n ­
b e ra tu n g  besp rochen . D er G ebrauch  des 
B uches w ird  d ad u rch  e rle ic h te rt, d aß  e in  
jedes S ynonym , das in  d e r L ite ra tu r  u n te r  
m eh reren  B enennungen  e rw ä h n t w ird , in  
a lfab e tisch e r R eihenfo lge  bei den  Schlag- 
w örten  s te h t. E in  w e ite res  V erd ien s t d e r 
A u to ren  ist, daß  neb en  d e r  langen  R eihe  
d e r dysm orph ischen  S ynd rom e un d  E n ­

zy m o p a th ien  auch  jen e  ö f te r s  vo rk o m m en ­
de  K ran k h e iten  (z.B . P o ly a r th r i t i s ,  R h eu ­
m atism u s, R eye S y n d ro m  u sw .) angefüh rt 
w erden , wegen deren  d ie  g ene tisohe  B e­
ra tu n g ss te llen  o ft in  A n sp ru c h  genom m en 
w erden .

E in  re la tiv e r N ach te il d e r  zw eibändigen  
A uflage besteh t d a rin , d a ß  m a n  zum  
H erau ssu ch en  der l i te ra r is c h e n  D a te n  ein 
zw eites B uch b en ü tze n  m u ß , s t a t t  diese 
u n te r  den  Sohlagw örten  d i r e k t  auffinden  
z u  können . V ielleicht k ö n n te n  in  einer 
n ä c h s te n  A uflage die zw ei B ä n d e  in  der 
R eihenfo lge der S tic h w ö rte r  re d ig ie r t w er­
d en . A uch h ä tte  m an  g e rn e  e in  erfrisch tes 
L ite ra tu rv e rze ich n is  geseh en , d a  u n te r  den 
z it ie r te n  A rbeiten  seh r w en ig e  n ach  1980 
ersch ienen  sind.

D as p e rm u tie rte  S y m p to m re g is te r  b ie te t 
e in e  bedeu tende H ilfe  b e i d e r  D iagnostik , 
d a  d ie D iagnose o f t b e i d e r  B era tu n g  
g e s te llt oder w enigstens a n g e n ä h e r t  w erden 
m u ß .

D ie A uto ren  h ie lten  e s  v o r  A ugen , daß 
sie dem  genetischen B e ra te r  e in  le ich t und 
g u t  verw endbares H a n d b u c h  in  d ie  H ände 
geb en  sollen. D as is t re s tlo s  ge lungen , und 
d a s  ausgezeichnete S y n d ro m en -L ex ik o n  ist 
fü r  alle, die in  der K ra n k h e itsv e rso rg u n g  
b e sch ä ftig t sind, eben fa lls  n ü tz l ic h , d a  die 
R e su lta te  und  M ethoden  d e r  p rak tisch en  
H u m an g en e tik  h eu te  b e re i ts  in  säm tlichen  
G eb ie ten  der M edizin tä g l ic h  angew and t 
w erden .

M a g d a  O sztovics
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A ktuelle  Probleme der pädiatrischen A ller­
gologie. H erausgegeben  v o n  U . W a h n . 
X - f l 8 0  S e iten  m it 44 A b b ild u n g en  u n d  29 
T a b e lle n . G u s ta v  F ischer V erlag , S tu t tg a r t  
1983. P re is  D M  68 ,—

D e r  B a n d  e n th ä lt das M a te r ia l  d e r  im  
O k to b e r  1982 in  B ochum  v e r a n s ta l te te n  
K o n fe re n z , a n  dem  dre i S c h w e rp u n k tth e ­
m e n  d is k u t ie r t  w urden:

a) a to p isc h e  E rk ra n k u n g e n  u n d  Z u­
sa m m e n h a n g  zw ischen e rb lic h e n  u n d  exo­
g en en  F a k to r e n ;

b ) K u h m ilch a lle rg ie ;
c) o b s t ru k tiv e  B ronch itis  im  Säug lings- 

u n d  K le in k in d e sa lte r .
a) D a s  e in leitende R e fe ra t  v o n  K ön ig  

u n d  M ita rb . b e faß t sich m it  d e r  A n ti- Ig E - 
S y n t h e se  u n d  v o r allem  m it d e r  F u n k tio n  
d e r  d ie  Ig E -P ro d u k tio n  re g u lie re n d e n  
S u p p re s so r  T-Zellen. In  d iesem  Z u sa m m e n ­
h a n g  w u rd e n  auch die M ö g lic h k e ite n  zu r 
th e r a p e u tis c h e n  B eein flussung  d e r  IgE - 
P ro d u k t io n  angedeu te t. D e r  B e i t r a g  von  
S ira g a n ia n  b eh an d e lt die au s  d e n  M as tze llen  
u n d  b a so p h ile n  Zellen f re i w e rd en d en  
M e d ia to re n ; n ach  der g eg en w ärtig en  E in te i­
lu n g  k ö n n e n  diese in  der Zelle p rä fo rm ie r t  
an w esen d  se in  oder aber u n te r  W irk u n g  von 
A k t iv i t ä t  en ts teh en . D ie n e u e n  K e n n tn is s e  
d e r  v e rg a n g e n e n  Ja h re  e rm ö g lic h te n  dem  
A u to r , e in  hyp o th e tisch es S chem e h in s ic h t­
lich  d e s  F re iw erdens d e r M e d ia to re n  zu 
k o n s tru ie r e n . I n  dem  B e itra g  v o n  M arsh  
w ird  d ie  S teuerung  d e r Ig E -R e g u la tio n  
e r ö r te r t .  N a c h  dem  h eu tig en  W is se n  s te h t 
d ie  a to p isc h e  E rk ran k u n g  u n te r  g en e tisch e r 
K o n tro l le ,  w obei jedoch  a u c h  äußere  
R e iz e  h in zu k o m m en . D ie g e n e tis c h e  R e ­
g u la t io n  d ü rf te  die F o lge  e in e s  zum  
H L A -S y s te m  gehörenden u n d  e in e s  von  
d ie se m  u n ab h än g ig en  S y stem s s e in . H e r­
v o rz u h e b e n  sei ferner d e r  B e i t r a g  von 
B o u s q u e t  u n d  M itarb . ü b e r  d ie  B e s tim ­
m u n g  d e s  R isikos e iner s p ä te re n  a lle rg isch en  
K r a n k h e i t  b e re its  im  S ä u g lin g sa lte r . E ine 
p o s i tiv e  fam iliä re  A nam nese  so ll a u f  die 
35 — 8 0 %  W ah rsche in lichke it e in e r  sp ä te ­
re n  E rk ra n k u n g  h in d eu ten . D e r  Ig E -G e h a lt 
d e r  N a b e lsc h n u r  und  die a to p isc h e  K ra n k ­

he it d e r  M u t te r  so llen  einzeln un d  z u sa m ­
m en d ie  W a h rsc h e in lic h k e it einer sp ä te re n  
A topie b e im  K in d  e rhöhen . E in  B e itrag  v o n  
Saarinen  is t  d e r  P ro p h y lax e  gew idm et; be i 
K in d ern  a u s  a to p isc h e n  Fam ilien  k a n n  d a s  
v e rlän g erte  S ti lle n  u n d  verzögerte  G em üse­
zu fuh r , V e rm in d e ru n g  des H a u sh a ltss tau b es  
und  tie r isc h e n  E p ith e ls  zur H erabsetzung  d e r  
P roblem e d ie se r  »Risikosäuglinge« be itrag en .

b) M eh re re  V o rträ g e  beschäftigen  sich  
m it d e r  K u h m ilch a lle rg ie ; so fassen Savi- 
lah ti u n d  M ita rb . d ie  in testina len  m o rp h o ­
logischen V e rä n d e ru n g e n  zusam m en, w ä h ­
rend d ie  B e o b a c h tu n g e n  von  F re ie r  u n d  
M itarb . je n e  T h e o rie  u n te rs tü tzen , d aß  d ie  
K u h m ilc h -In to le ra n z  e iner im m u n reg u la ­
to rischen  S tö ru n g  zuzuschreiben is t;  ob  
dabei d ie  S tö ru n g  d e r  H elperzelle o d e r d e r  
S uppresso rzelle  dom in ie rt, is t frag lich . 
H ill u n d  M ita rb . fassen  das K lin ik u m  d er 
K u h m ilc h -In to le ra n z  zusam m en. E s  sei 
b em erk t, d a ß  h ie r  zw ischen T e x t u n d  
T abelle 8 e in  W id e rsp ru c h  b e s teh t u n d  d ie  
A ngaben  in  b e z u g  a u f  die spo tane H e ilu n g  
schw er z u  b e w e r te n  sind .

c) I n  d ie sem  T hem enkre is w ird  im  R e fe ­
ra t  v o n  G eu b e lle  u n d  M itarb . fes tg este llt, 
daß es b e i e tw a  10 — 20%  der S äuglinge 
m indestens e in m a l zu  e iner o b s tru k tiv e n  
B ro n ch itis  k o m m t.  W arum  ein  T eil d e r  
In fek tio n e n  z u  e in e r  dieses K ra n k h e itsb ild  
h e rv o rru fen d e  U rsach e  w ird , un d  w a ru m  
aus e in em  T e il  d ieser sieh A sthm a e n t ­
w ickelt, i s t  je d o c h  e in  ungek lärtes P r o ­
blem . R ie d e l u n d  M ita rb . w eisen d a ra u f  h in , 
daß die a to p is c h e  B eschaffenheit in  sich  zu  
B ronch io litis  p rä d isp o n ie r t, R e in h a rd t u n d  
M itarb . d a ra u f ,  d aß  im  S äug lingsalter d ie  
B e ta -R e z e p to re n  d e r  B ronchussch le im hau t 
noch u n re if  u n d  folglich die B e ta m im e tik a  
re la tiv  w irk u n g s lo s  sind un d  sch ließ lich  
sch re ib t v o n  d e r  H a rd t ,  daß  im  H in te r ­
grund  d e r  re z id iv ie re n d e n  B ronch itis  h äu fig  
an a to m isch e  A b n o rm itä te n  des B ro n ch ia l­
system s s te h e n , w as auch  die B eo b ach ­
tu n g en  v o n  S zék e ly  bekräftigen .

D as B u c h  b ie te t  e in  um fassendes B ild  
über d en  g e g e n w ä rtig e n  w issenschaftlichen  
S tand  d e r  a n g e fü h r te n  d re i T hem en:

E  Cs e r h á t i
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W . Ca tel  : Das gesunde und  das kranke K ind  
12., n eu b ea rb e ite te  A u flage .H erausgegeben  
vo n  E . G l a d t k e , J .  O e h m e , J .  Sch a u b . 
X X V IH  +  868 S e iten  m it  489 A bb ildungen , 
10 F a rb ta fe ln  u n d  104 T ab e llen . G eorg 
T hiem e V erlag , S tu t tg a r t  1983. P re is  DM 
8 9 , -

D ieses von  W . C ate l — dessen  D iagno­
s t ik  zu  se in e rz e it  m it R e c h t zu  den  b e rü h m ­
te s te n  p äd ia trisch en  B ü c h e rn  gehö rte  — 
b eg rü n d e te  L eh rb u ch  fü r  K in d e rk ra n k e n ­
schw este rn  ersch ien  z u e rs t  im  J a h re  1939 
w äh ren d  se iner L e ip z ig e r T ä tig k e it u n d  
e rleb te  b is  1977 e lf A u sg ab en . D ie vo rlie ­
gende zw ölfte, vö llig  n e u e  B ea rb e itu n g  
w u rd e  no tw end ig  d u rc h  d ie  erheb liche 
V erm ehrung  des W issenssto ffes, den  heu te  
e ine  K in d e rk ran k en sch w es te r beherrschen  
so llte . D er g ru n d sä tz lich e  A u fb au  des 
B uches w urde  b e ib e h a lte n . D ie  b ew ährte  
D ars te llu n g  d e r S pez ia lgeb ie te  innerhalb  
e in e r K in d erk lin ik  w u rd e  au ch  beibeha lten , 
doch neu  b e a rb e ite t.

D as L eh rb u ch  d ie n t in  e rs te r  L inie zu r 
A usb ildung , a b e r  auch  d ie  im  B eru f 
s teh en d en  K in d e rk ran k en seh w es te r und  
K in d erk ran k en p fleg e r k ö n n e n  es als N ach ­
sch lagw erk  b en ü tzen , u n d  in  d e r F o r tb il­
d u n g  k a n n  es eb en fa lls  e in e  bedeu tende 
R olle  sp ielen . D as B u ch  is t  in  42 K ap ite l 
geg liedert. E s  fä n g t m it  d em  B erufsb ild  
d e r  K ran k en sch w este r u n d  e in em  gesch ich t­
lichen  R ück b lick  an . D a n n  fo lgen die 
G run d k en n tn isse  : P h y s ik , anorganische
u n d  organ ische C hem ie, A n a to m ie  und  
Physio log ie , k lin ische C hem ie, R adiologie 
e inschließlich  C o m p u te rto m o g rap h ie , Sono­
g raph ie , N u k lea rm ed iz in  u n d  S trah len ­
sch u tz , H yg iene  u n d  M ikrobiologie, und  
M edikam en ten leh re . W e ite re  K a p ite l sind 
d ie  kö rperliche , ge is tige  u n d  seelische 
E n tw ick lu n g  des g esu n d en  K indes, E r-  
n äh ru n g s- u n d  S to ffw echselleh re , H u m a n ­
gene tik , S o z ia lp äd ia trie , G ynäkolog ie  und  
G eburtsh ilfe .

M it dem  16. K a p ita l  fä n g t die eng 
genom m ene K in d e rh e ilk u n d e  an , m it der 
B eo b ach tu n g  des k ra n k e n  K in d es. N ach  
den  N eugeborenen  u n d  F rü hgebo renen ,

d en  sp ez ie llen  E rk ra n k u n g e n  des Säug lings 
u n d  d e r  Säuglings- u n d  K in d e re rn ä h ru n g  
b e h a n d e lt d a s  B uch  die K ra n k h e ite n  d e r 
v e rsch ied en en  O rgane u n d  O rg an sy stem e . 
E s  feh len  a b e r  auch  n ic h t d ie  K in d e r-  u n d  
Ju g e n d p s y c h ia tr ie , In fe k tio n sk ra n k h e ite n , 
In te n s iv m e d iz in , K in d erch iru rg ie , K in d e r ­
o rth o p ä d ie , N ark o se  u n d  E rs te  H ilfe  bei 
Z w ischen fä llen , H als-, N asen -, O h ren ­
k ra n k h e ite n , A u g en k ran k h e iten , G y n ä ­
ko log ie  des K indes- u n d  J u g e n d a lte r s  u n d  
U n fa llv e rh ü tu n g . Z u r ra sch en  u n d  g u te n  
O rie n tie ru n g  im  L eh rbuch  v e rh i lf t  das 
In h a l ts -  u n d  Sachverzeichnis.

D ie  e in ze ln en  K a p ite l s in d  k la r , g u t 
v e rs tä n d lic h  u n d  le ich t e r le rn b a r . D azu  
h e lfen  v ie le  A bb ildungen , T ab e llen  u n d  
schöne F a rb ta fe ln . D ie am  E n d e  d e r  e in ­
ze lnen  K a p ite l  angegebene L i te r a tu r  b ie te t 
e ine g ro ß e  H ilfe  fü r au sfü h rlich e re  K e n n t ­
n isse .

Z u sam m en fassen d : dieses W e rk  h a t  die 
G ru n d risse , d ie  T rad itio n  d e r  f rü h e re n  
A u sg ab en  b e ib eh a lten  u n d  h a t  es m i t  den  
n eu en  K e n n tn is se n  e rg ä n z t u n d  so m it 
sein  v o rg e se tz te s  Ziel, die A us- u n d  F o r t ­
b ild u n g  d e r  K in d e rk ran k en sch w este rn  u n d  
K in d e rk ran k o n p fleg e rn  w e itgehend  u n d  
re s tlo s  e rre ic h t.

К  Sc h m id t

W . K r a u s e : Aktuelle Probleme der Geburts-, 
m edizin. 267 S e iten  m it 130 A b b ild u n g en  
u n d  66 T ab e llen . G eorg T h iem e, L e ipz ig
1983. P re is  M  6 6 , -

D a s  B u ch  b e fa ß t sich  m it d en  g e b u r ts ­
h ilflich en  B eziehungen  d e r p e r in a ta le n  
M ediz in  u n d  d ü rf te  als N ach fo lger des 1972 
p u b liz ie r te n  B uches vo n  T o se tt i-K ra u se  : 
»D er in t ra u te r in e  P a tien t«  b e tr a c h te t  
w erd en .

D ie  vo rliegende A rb e it is t  in  d re i 
H a u p tte i le  geg liedert, 1. m oderne  d ia g n o ­
stisch e  M eth o d en  in  d e r G eb u rtsm ed iz in ,
2. m i t  e rh ö h te m  m ü tte r lich en  u n d  fe ta le n  
R is ik o  e inhergehende K ran k h e itsb ild e r)  
u n d  3. F ra g e n  d e r G eb u rts le itu n g  u n d  
G eb u rtsb een d ig u n g .
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I m  e r s te n  T e il findet m a n  e in  z u sa m m e n ­
fa sse n d e s  K a p ite l  über die T h e m e n : an te - 
p a r t a le  K ard io to k o g rap h ie , U ltr a s c h a l l­
d ia g n o s tik , P lazen tap e rfu s io n sd iag n o stik  
m it R a d io iso to p e n . Von den  d iag n o s tisch en  
M e th o d e n  w ird  auch die P la z e n ta b io p s ie  
n a c h  d e r  36. Schw angerschaftsw oche e r ­
w ä h n t,  d ie  b e i fo r tg e sch ritten e r S ch w an ­
g e rs c h a f t  jed o ch  n ich t b ra u c h b a r  is t; 
d aß  d e m  V e rfah ren  eine g en e tisch -d iag n o ­
s t is c h e  R o lle  in  der frühen  S ch w an g ersch a ft 
z u k o m m t, w ird  n ich t an g e d e u te t. H e rv o r ­
z u h e b e n  w ä re  das K ap ite l ü b e r  d ie  fe ta le  
Ü b e rw a c h u n g , die te lem etrisch en  M öglich ­
k e ite n , d e re n  vo rte ilh a fte  A n w en d u n g  in  
d e r  E rö ffn u n g sp e rio d e  be im  S te h e n  oder 
G eh en  d e r  P a tie n tin  u n s c h ä tz b a r  sind , 
f e rn e r  d ie  kon tinu ierliche  t r a n s k u ta n e  
fe ta le  S a u e rs to ff -  und  pH -M essung  w ä h re n d  
d e r  G e b u r t ,  d ie M ik ro b lu tg asan a ly se  als 
G ru n d  v e r f a h re n  zu r E in sc h ä tz u n g  d e r 
f e to -m a te rn e n  S to ffw echse ls itua tion ; d ie 
M ik ro e le k tro n ik  und  e in  e n tsp re c h e n d  
g e p la n te s  C o m p u te rp ro g ram m  d ü r f te n  bei 
d e r  A n a ly se  d e r d iagno tischen  A n g ab en  
b e so n d e rs  w ertv o lle  H ilfe le is ten .

I m  z w e ite n  Teil w erden  e in ig e  sc h w a n ­
g e rsch a ftsp a th o lo g isch e  K ra n k h e itsb ild e r  
g e sc h ild e r t,  w ie z.B . S ch w an g e rsch a fts ­
to x ik o se , F rü h g e b u r t, D iab e te s  m e llitu s . 
D ie  ü b r ig e n  h ie r b eh an d e lten  Z u s tä n d e  
w ie z .B . S ch w an g ersch a fts ik te ru s  oder 
m e g a lo b la s tisc h e  A näm ie sin d  h e u te  ke ine  
H a u p tp ro b le m e  der p e rin a ta le n  M edizin . 
D iese  K a p i te l  sind e n tsp re c h e n d  v e rfa ß t, 
doch  e r h a l te n  sie w enig N eues. D a s  K a p ite l 
ü b e r  D ia b e te s  und  S ch w an g ersch a ft m uß  
je d o c h  h e rv o rg eh o b en  w erden .

D e r  d r i t t e  Teil faß t p ra k t is c h e  F ra g e n  
z u sa m m e n . B ei der In d u k tio n  w ird  gegen­
ü b e r  O x y to c in  das M e th y lo x y to c in  b e ­
v o rz u g t .  P ro s tag lan d in e  sin d  b e i P la z e n ta ­
in su ff iz ie n z  oder deren  V e rd a c h t m it 
R e c h t  a ls  k o n tra in d iz ie rt b e u r te i l t .  B ei 
F r ü h g e b u r te n  in  B eckenlage w ird  d e r 
K a is e r s c h n i t t  n u r  nach  d e r  31. W oche 
e m p fo h le n , d ieser Z e itp u n k t w ird  a ls  die 
G re n z e  d e r  rea len  L eb en sfäh ig k e it an g e ­
seh en .

D a s  B u c h  is t g u t ü b e rb lic k b a r . A u s  dem

S c h r if t tu m  is t  es fes tzu ste llen , d a ß  das 
M a n u s k r ip t be re its  1980 abgesch lossen  
w urde .

L  K ovács

Be g e h , A n n e l ie s  u n d  Au t o r e n k o l l e k t iv  : 
Rehabilitative Bewegungserziehung. 176 Sei­
te n  m it  20 A bb ildungen  u n d  19 T ab e llen . 
V erlag  V olk  u n d  G esundheit, B e rlin  1983. 
P re is  M 36, —

*
D ie  M onographie , die au ch  a ls L eh rb u ch  

zu  d ien en  sche in t, is t d as  E rg e b n is  lan g ­
jä h r ig e r  Z u sam m en arb e it zw ischen  M it­
a rb e i te r  d e r  S ek tion  R e h a b ilita tio n s p ä d a ­
gog ik  u n d  K o m m u n ik a tio n sw issen sch aft 
d e r  H u m b o ld t-U n iv e rs itä t zu  B e r lin  u n d  
d e r  F a k u l tä t  fü r  D efek to log ie  Z ag reb . 
D as Z iel i s t  d ie  B ed eu tu n g  d e r  B ew eg u n g s­
e rz ieh u n g  fü r  die R e h a b ilita tio n  gesch äd ig ­
te r  K in d e r  den  L esern  zu  v e rm it te ln  un d  
th e o re tisc h  zu  beg ründen . V on d en  A uf­
fä llig k e iten  geschäd ig ter K in d e r  au sg eh en d  
w ird  d ie  Spezifik  der re h a b il i ta t iv e n  B e­
w egungserz iehung  ab g e le ite t. D ie  D a r le ­
g ungen  rü c k e n  die fü r  alle K a te g o r ie n  der 
G esch äd ig ten  gü ltigen  A sp ek te  in  den 
V o rd e rg ru n d . U m  die th e o re tisc h e n  A u s­
g an g sp u n k te , die die A u to re n  f ü r  alle  
S ch äd igungsg ruppen  gü ltig  h a lte n , z u  v e r ­
d eu tlich en , w äh len  sie d re i G ru p p e n  — 
gehörlose, s to tte rn d e  u n d  schw achsinn ige  
K in d e r  — aus, an  denen  sie ex em p la risch  
d ie  Z usam m enhänge  aufzeigen . N a c h  ih re r 
Ü b e rzeu g u n g  m üssen  bei d e r  B es tim m u n g  
v o n  Z ielen, In h a l te n  un d  M eth o d en  im m er 
d ie d o m in a n t g es tö rten  Ä uß eru n g sb ere ich e  
m itb e rü c k s ic h tig t w erden. U n te r  diesem  
A sp e k t is t  d ie  B ew egung a ls M itte l a n z u ­
sehen , m it  dessen  H ilfe au f S o z ia lv e rh a lten , 
W ah rn eh m u n g s-, D enk- u n d  S p ra c h tä tig -  
k e it e in g ew irk t w ird . D ie spezifische 
B e d e u tu n g  ih re r  re h a b ili ta t iv e n  B ew e­
gun g se rz ieh u n g  lieg t d a rin , d a ß  sie au f 
B ese itig u n g , M inderung  o d e r V e rh ü tu n g  
d e r  L em b eh in d e ru n g  g e ric h te t is t ,  ab e r 
au ch  z u r  A k tiv ie ru n g  d e r  E n tw ic k lu n g  d e r 
G esam tp ersö n lich k e it d ie n t. E rfo lg re ich e  
A rb e it a u f  dem  G ebiet e rfo rd e rt v o m  P äd a -
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gogen  fu n d ie rte  K en n tn isse  v o n  an a to - 
m isch-physio log ischen  G ese tzm äß igke iten , 
sp o r t-  u n d  reh ab ilita tio n sp äd ag o g isch en  
M eth o d en  usw ., v o r allem  a b e r  die E in s ic h t 
in Z usam m enhänge  un d  gegenseitiges B e ­
d ingen . D ie  W irk sam k e it des re h a b il i ta ­
tio n spädagog ischen  P rozesses  h ä n g t ab  
v o m  E n g ag em en t des P äd ag o g en  fü r  d ie 
re h a b ili ta t iv e  Z ielstellung, v o n  se in e r F ä ­
h ig k e it, B ew egungsfreude w ecken  u n d  
en t w ickeln  zu können , v o n  se in e r B eo b ach ­
tu n g sg a b e , q u a lita tiv e  V erän d e ru n g en  in  
a llen  Ä ußerungbere ichen  d e r  L em b eh in d e- 
ru n g  e rk en n en  zu  können  u n d  v o n  seinen 
schöp ferischen  M öglichkeiten , im m er neue 
W ege zu  finden , um  fü r  d a s  g eschäd ig te  
K in d  a d ä q u a te  B ed ingungen  zu  schaffen .

J u d it h  F alk

Anorektale Fehlbildungen. H erau sg eg eb en  
v o n  S. H o fm a nn-v . K a p -h e r r . X + 2 5 1  
S e iten  m it  89 A bb ildungen  u n d  108 T ab e l­
len . G u s ta v  F ischer V erlag, S tu t tg a r t  1984. 
P re is  DM  72 ,—

A n d e r  K in d erch iru rg isch en  K lin ik  zu  
M ainz w u rd e  im  J u n i  1983 e in  w issen ­
sch a ftlich e s  T reffen  m it T e iln eh m ern  au s 
18 L ä n d e rn  ü b e r  das T h em a  A n o rek ta le  
F e h lb ild u n g e n  v e ra n s ta lte t.  D e r  u n g e ­
w ö h n lich  schnell, schon  J a n u a r  1984 
p u b liz ie r te  vorliegende B a n d  fa ß t  die 
V o rträ g e  d ieser v ie rtäg ig en  K o n feren z  
z u sam m en . I n  dem  im  A u fb au  e in e r  M o­
n o g ra p h ie  nah esteh en d en  B uch  w erd en  die 
E rfa h ru n g e n  u n d  Ü berlegungen  in  diesem  
T h em en k re is  von  60 F ach sp ez ia lis ten  bzw  
A rb e itsg ru p p e n  an g efü h rt, ang efan g en  von  
d e r  H is to r ik  d ieser F eh lb ild u n g en , ü b e r 
D ia g n o s tik  un d  T herap ie , b is  zu  den  
p sy ch isch en  S tö rungen .

V on  d en  V o rträg en  seien  herv o rg eh o b en  
d ie  B esp rech u n g  der v ersch ied en en  Be- 
han d lu n g sm ö g lich k e iten , die B e to n u n g  d e r 
p rä n a t  a len  U ltra sch a lld iag n o s tik , d ieN ach - 
u n te rsu c h u n g e n  bei den  sog. erfo lg re ichen  
E in g riffe n , fe rn e r die S ch ilderung  d e r  die 
K o n tin e n z  fö rdernden  M ethoden .

W ie jede d e ra rtig e  P u b lik a tio n , w eist 
au ch  diese die Zeichen des K o n g re ß m a te ri­
als au f, d .h . daß  e in  e in h e itlic h e r  L e itfaden  
un d  S til n ic h t zum  A u sd ru c k  kom m en  
k a n n . D ies w ird  jedoch  d u rc h  d ie  A k tu a li­
t ä t  d e r  einzelnen  V o rträg e  u n d  au f  den 
E rfa h ru n g e n  d e r v e rsch ied en en  Z entren  
basie ren d en  w ertvo llen  th e o re tisc h e n  und 
p ra k tisc h e n  R ich tlin ien  u n d  d ie  in s tru k t i­
v en  A bb ildungen  reich k o m p e n s ie r t.

E in  w eiterführendes S c h r if t tu m  is t am  
E n d e  e ines jeden  B e itrag es  zu  fin d en , und  
e in  S tichw ortverze ichn is  am  E n d e  des 
B uches v erh ilft zu r  ra sch en  O rien tie ru n g .

T  V e r e b é l y

Paediatric Oncology ed ited  b y  W  D uncan  
X -f -116 pages w ith  28 fig u res a n d  38 tab les. 
S pringer-V erlag  B erlin  — H e id e lb e rg  — New 
Y o rk —T okyo 1983. P rice  D M  9 8 ,—

T h is  volum e of th e  R e c e n t R e su lts  in 
C ancer R esearch  series c o n ta in s  th e  p ro ­
ceed ings of th e  fo u r th  sy m p o s iu m  o f th e  
R o y a l College o f R ad io lo g is ts  h e ld  in 
L o n d o n  in  1982 on  th e  a c tu a l  p ro b lem s of 
p a e d ia tr ic  oncology. M ost o f th e  p a r t ic i­
p a n ts  w ere w idely  k now n  e x p e r ts  on  th e  
su b je c t an d  th e  c lea r an d  concise  s ty le  of 
th e i r  p ap e rs  h as  to  be e m p h a s iz e d . The 
g u id ing  princip le  of u p - to -d a te  t r e a tm e n t 
an d  i ts  re su lts  a re  d iscussed in  th e  com m on 
fo rm s of tu m o u r such  as th e  leu k aem ias , 
m a lig n a n t lym phom a, b ra in  tu m o u rs , n e u ­
ro b las to m a , W ilm s tu m o u r, b o n e  tu m o u rs  
an d  so f t tissue  sarcom as, m a in ly  rh a b d o ­
m yosarcom a . T here  is an  e x c e lle n t rev iew  
of th e  epidem iology of c h ild re n ’s n eo p las­
m as  from  th e  M anchester T u m o u r  R eg is try , 
an d  o f th e  pa tho logy , n a tu r a l  h is to ry  and 
loca liza tio n  of tu m o u rs . I n  e v e ry  c h a p te r  
i t  is n o t  so m uch th e  d e ta ile d  re s u lts  th a t  
a re  in  th e  cen tre , th e  m ain  e m p h a s is  being 
on  u p -to -d a te  c lassifica tion , th e  gu id ing  
p rinc ip les  of th e ra p y  and  its  poss ib le  side 
effec ts. S ep ara te  ch a p te rs  d ea l w ith  th e  
d iag n o s tic  significance of ra d io g ra p h y , 
sc in tig ra p h y  and  so n o g rap h y , a n d  w ith
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s u p p o r tiv e  tre a tm e n t. L a te  side-effee ts 
a n d  th e i r  p rev en tio n  a n d  t r e a tm e n t  are  
also  d iscu ssed , a  q u e s tio n  t h a t  gains 
in c rea s in g  im portance  w ith  th e  ra p id ly  
im p ro v in g  re su lts  of th e ra p y .

T h e  b o o k  does n o t a im  a t  su p p le m e n tin g  
th e  t e x t  a n d  d a ta  of p rev io u s  m o n o g rap h s  
o r  a t  p re se n tin g  new  k n o w led g e . A t  th e  
sam e t im e  i t  w ill be u se fu l fo r  p ra c tis in g  
p h y s ic ia n s , p aed ia tric ian s  a n d  oncolog ists 
w ho w ish  to  h ave  d irec tiv es  a n d  a  sh o r t 
o v e rv iew  of th e  now  a c tu a l q u e s tio n s  of 
p a e d ia tr ic  oncology.

D  S C H U L E R

Fetal physiology and medicine. E d s :  R W  
B e a r d , P W  N a t h a n ie l s / . S eco n d , revised  
ed itio n . X I  823 pages w ith  illu s tra tio n s . 
M arcel D e k k e r  Inc . N ew  Y o rk , a n d  B u tte r-  
w o rth , L on d o n , 1984. P ric e  £ 70.00

T h is  rev ised  volum e h a s  b e e n  ed ited  
w ith in  a  series o f te x tb o o k s  a n d  m ono­
g ra p h s  o n  rep ro d u c tiv e  m ed ic in e . T h e  m a­
jo r i ty  o f  th e  au th o rs  a re  A ng losaxons 
fro m  b o th  sides o f th e  A tla n t ic , b u t  sm al­
le r  c o u n tr ie s  a re  also re p re se n te d . T he  aim  
o f  th e  e d ito rs  has n o t b een  to  o ffe r  a  full, 
d id a c tic  rev iew  o f m a te rn o fe ta l  m edicine 
b u t  to  se lec t th e  m o s t e x c it in g  topics. 
T h e y  succeeded  in  p re s e n tin g  a  n early  
c o m p le te  sp ec tru m  o f new  d a ta  o f  p e rin a ta l 
m ed ic in e .

T h e  b o o k  is excellent. A ll i t s  p a r t s  are 
concise , logical and  u p - to -d a te .  T h e  con­
te n t  o f  th e  volum e can  h a rd ly  b e  critic ised , 
one  c a n  on ly  w onder w h e th e r  th e re  has 
n o t  b e e n  progress en ough  in  in t ra u te r in e  
d iag n o s is  o f  inborn  e rro rs  a n d  in  research  
o f  in t ra u te r in e  g row th  r e ta rd a t io n  to  devote 
in d iv id u a l ch ap te rs  to  th e s e  to p ic s . I t  is 
t r u e  t h a t  th e  fo rm er h a s  b e e n  fu lly  d is­
cussed  in  th e  second v o lu m e  o f  th e  series, 
a n d  m u c h  know ledge o n  g ro w th  re ta rd a ­
tio n  is sc a tte re d  in  v a rio u s  c h a p te r s  o f  th e  
b ook .

T h e re  a re  som e u se fu l o v e rlapp ings 
(d iab e te s , fo r in s tance); th i s  is n o t  a t all

d is tu rb in g  since  th e  d iffe ren t d escrip tions 
o f th e  sa m e  p ro b le m  a re  n o t a t  v a rian ce . 
I t  is h a rd  to  choose th e  b es t sec tion ; fro m  
a  p ra c t ic a l p o in t  o f  v iew  th e  c h a p te rs  on 
u ltra so u n d  in  a n te n a ta l  diagnosis o f  s t ru c ­
tu r a l  an o m alie s , d iab e tes  m ellitu s , th e  
p re v e n tio n  o f  p re te rm  delivery  a n d  espe­
cially  t h a t  on  m a te rn a l an d  fe ta l in fec tion  
a re  o f  u tm o s t  im p o rtan ce  an d  excellence. 
B u t e v en  th e  seem ingly  m o s t th eo re tic a l 
c h a p te rs  h a v e  b ea rin g s  to  p resen t o r  fu tu re  
n e o n a ta l p ra c tic e .

T h is  b o o k  sh o u ld  n o t be  m issing  fro m  
th e  sh e lf  o f  a ll d oc to rs  in te re s ted  in  th e  
care  o f  p re g n a n t  m o th e rs  a n d  new b o rn  b a ­
bies.

P . Ch o ln o k y

Giardia and Giardiasis. E d ite d  b y  St a n l e y  
L  E r l a n d s e n , E r n e st  A  Me y e r . X X I V +  
407 p ag es . P le n u m  P ress, N ew  Y o rk  1984. 
P rice  $ 65.00

T h is  e x e m p la ry  m onograph  consists  o f 
22 c h a p te rs  d iv id ed  in to  th re e  p a r ts .  T hese 
deal w ith  th e  m orphologic  fe a tu re s  and  
b io logy  o f  G ia rd ia , th e  diagnosis, p a th o lo g y  
an d  t r e a tm e n t  o f  g iard iasis, a n d  th e  th ird  
sec tion  w ith  ep idem iology. T h e  m o s t 
im press ive  o f  th e  th re e  sections is th e  f i rs t 
one w ith  i t s  m a n y  Т Е М  an d  SEM  p ic tu re s  
o f th e  tro p h o z o ite  an d  its  in d iv id u a l p a r ts , 
an d  th e  c y s ts  o f  th e  p a ra s ite . A  single 
look a t  th e  m u lti tu d e  o f  tro p h o zo ite s  
a tta c h e d  to  th e  m icrovillous b o rd e r  an d  
covering  th e  su rface  o f th e  v illi a lm o st 
co m p le te ly  w ill suffice to  m ake  th e  re ad e r 
to  u n d e rs ta n d  w h y  severe g ia rd iasis  m u s t 
cause m a la b so rp tio n . A fte r a  d e ta iled  
c h a p te r  o n  th e  m etabo lism  o f  G iard ia , th e  
m e th o d s  o f  i t s  iso la tion  an d  c u lt iv a tio n  
a re  d e sc rib ed  ex tensively .

T h e  re a d e r , i f  h e  is a  p aed ia tric ian , w ill 
be less im p ressed  b y  th e  second sec tion . 
T he d a ta  c ite d  a re  co rrec t an d  u p -to -d a te  
b u t m o s t o f  th e m  re la te  to  a d u lts  a s  if  th e  
inc idence  in  ch ild ren  w ould n o t be  o v e r­
w h e lm in g ly  h ig h e r  th a n  in  a d u lts  a n d  also 
som e sy m p to m s  d iffe ren t fro m  th e irs .
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T h u s, s te a to rrh o e a  a n d  w eigh t loss, v e ry  
im p o rta n t sequels o f  g ia rd ias is  in  th e  g row ­
ing  ch ild , a re  n o t a t  a ll o r  o n ly  q u ite  
cu rso rily  m en tioned  a n d  a  n u m b e r o f  ques­
tio n s  w hich n o w ad ay s in trig u e  th e  p a e d ia tr i­
c ian , e.g. th e  inc idence  o f  th e  in fection  in  
d iffe ren t p a r t s  o f  th e  w o rld , th e  u n d e rly ­
ing  cause o f  g ia rd ia l m a lab so rp tio n  a n d  
expeeia lly  th a t  o f  fa ts , th e  re la tio n  o f 
b lood g ro u p s a n d  g ia rd iasis , e tc ., can n o t 
be  found  in  th e  b o o k . N o r is i t  m en tioned , 
w hat m a te ria ls  th e  G ia rd ia  need  and  w here 

th ro u g h  th e ir  v e n tra l  d isk  o r th e ir  
b ack  — th e y  in g es t th e m , in  o th e r  w ords 
w h e th e r  th e y  o b ta in  th e i r  food from  th e  
h o s t’s tissues o r  fro m  th e  in te s tin a l con ­
te n ts . A s to  t r e a tm e n t ,  i t  is d ifficu lt to  
u n d e rs ta n d  w hy  in  th e  U SA  th e  o therw ise 
q u ite  com m on m etro n id azo le  is n o t a p ­
p ro v ed  fo r use in  g ia rd ias is  w hen  th is  w as 
recom m ended  n e a rly  te n  y ea rs  ago b y  
A m ent in  th e  1976 ed itio n  o f  N elson’s 
P ed ia tric s , an d  th e  b e s t o f  all c u rre n t 
d rugs, t im idazole, is s t il l n o t ava ilab le  on 
th e  o th e r  side o f  th e  A tla n tic .

T h e  th ird  an d  la rg e s t sec tio n  deals w ith  
ep idem iology. T he w a te rb o rn e  epidem ics 
in  L en ing rad  an d  a t  d if fe re n t locations in  
th e  U SA , th e  d e tec tio n  o f  cy s ts  in  d rink ing  
w ate r, th e  m e th o d s  o f  w a te r  f iltra tio n ,

tran sm iss io n  b y  foods, se x u a l co n tac t and 
b y  v a rio u s  an im als a re  d iscussed  in  extenso. 
S ince th e  d iffe ren t G ia rd ia  species cannot 
b e  d is tingu ished  a n d  w e do  n o t know  
w h e th e r  th e  m a n y  a n im a ls  found  to  be 
p ass in g  cy sts  h av e  b een  c o n tam in a ted  by  
each  o th e r  o r b y  h u m a n s , o r  th e  hum ans 
b y  th e  sam e an im als , w e hope  th a t  th e  
p ro p o sed  e x te rm in a tio n  o f  such likable 
an im a ls  as th e  b eav e r w ill n o t ta k e  place. 
T h e  m o re  so as th e  to t a l  n u m b e r o f those 
in fested  in  th e  w a te rb o rn e  o u tb reak s in  
th e  U SA  in  th e  la s t 20 y e a rs  does no t 
a m o u n t to  m ore th a n  20,000 people, while 
fo r in s tan ce  in  E n g la n d  th e re  a re  now 
a b o u t 3 m illion h o s ts  a n d  am ong  th e  10 
m illion  in h a b ita n ts  o f  H u n g a ry  th e  fre­
q u e n c y  in  a d u lts  is 3 to  10% an d  in  
ch ild ren , 10 to  20% , in  a n y  case w ithou t 
th e  in te rv e n tio n  o f  b e a v e rs .

S u m m in g  up , th e  b o o k  is a n  excellent 
m o n o g rap h  w hich is p e rh a p s  m ore in te r­
e s tin g  fo r those  w o rk in g  in  pub lic  h ea lth  
a n d  epidem iology  th a n  fo r  clinicians, b u t 
th e  legion o f  d a ta  to  b e  fo u n d  in  i t  and 
th e  lis ts  o f  references t h a t  inc lude  a ll th e  
u p - to -d a te  li te ra tu re  u p  to  1984 will m ake 
i t  u sefu l also fo r c lin ic ians a n d  especially 
p aed ia tric ian s .

P V  VÉGHELYI
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Erythrocyte enzyme allotypes in the X-linked 
recessive disorders, Duchenne m uscular 

dystrophy and haemophilia-A hemizygotes 
and heterozygotes

Aranka László, F. Kosa, I lona Zimányi, Ágnes E gyed

D e p a r tm e n t o f  P aed ia tric s , U n iv e r s ity  M edical School Szeged ,
In s t i tu te  o f  F o rensic  M edicine, Sem m elw eis U n iv ers ity  M edical S choo l, B u d ap est, 

P á l H eim  C hild ren ’s H o s p ita l , B udapest, and
B lood-T ransfusion  C en tre , S zom bathely , H ungary

T he  e ry th ro c y te  en z y m e -sy s te m s  acid ph o sp h a tase , phosphog luco- 
m u ta se , g lu ta m a te  p y ru v a te  tr a n sa m in a se , adenosine d e sam in ase , ad en y la te  
k inase , g lyoxase, g lu co se -6 -p h o sp h a te  dehydrogenase a n d  esterase-D -iso- 
enzym e p h en o ty p es  w ere s tu d ie d  fo r  th e ir  percentile d is tr ib u tio n  a n d  were 
co m p ared  w ith  th e ir  incidence in  th e  diseases w ith X -lin k ed  recessiv e  hered ­
ity , D uchenne  m uscu la r d y s t ro p h y  (DM D) and h aem o p h ilia -A , in  hemi- 
zygous m ale  ch ild ren  a n d  h e te ro z y g o u s  m others.

C onsidering  th e  fre q u e n c y  d is tr ib u tio n  of th e  ab o v e  m e n tio n e d  iso­
enzym e p h en o ty p es  o f th e  en zy m e -sy s tem s  in  DMD, th e  p h e n o ty p e s  proved  
to  he hom ogeneous, on ly  th e  X  tr a n s m itte d  6 -phosphog lucona te  d eh y d ro ­
genase  (6-PG D ) isoenzym e ty p e s  w e re  found  to  be genetic  m a rk e rs  in  DMD 
h em izygo tes  an d  h e te rozygo tes . I n  th e se  genotypes th e  6 -P G D  A  p h en o ty p e  
show ed a  decrease w hile th e  p h e n o ty p e s  6-PG D  AB and  В  w ere  s ig n ifican tly  
increased .

T he ad en y la te  k inase (A K ) 2-1 isoenzym e p h e n o ty p e  w as  increased  
to  25%  ag a in s t th e  p o p u la tio n  f re q u e n c y  o f 6.34% , w hile th e  A K  1-1 pheno­
ty p e  occu rred  in  76% ag a in s t i t s  p o p u la tio n  frequency o f  9 3 .6 9 % , show ing 
a  s ig n ifican tly  decreasing  te n d e n c y  in  haem ophilia-A  h e m iz y g o te s  and 
heterozygo tes .

The frequency distribution of phe­
notypes of erythrocyte enzyme-sys­
tems may have an informative value 
in population genetics and forensic 
medicine, as in genetically determined 
disorders it may serve as a marker 
concerning the different genotypes 
(homo- and heterozygotes) [6, 30, 16, 
9]. Lamm et al [18] showed the close 
connection between glyoxase I and 
the chromosomal HLA-B region. In 
insulin dependent diabetes a connec­
tion was found between age and the 
frequent occurrence of a rare allele of 
the properdin factor [15] but the 
frequent occurrence of the same allele

could not be proved in Graves disease
[28].

In DMD and haemophilia-A hemi- 
zygous male patients and in gene- 
carrier mothers the frequency distri­
bution of erythrocyte enzyme allo­
types was therefore investigated with 
the aim of searching for genetic 
markers.

Methods

T h e  red  cell enzym e a llo ty p e s  a c id  phos­
p h a ta s e  (A P), g lu tam ate  p y ru v a te  t r a n s ­
a m in a se  (GPT), p h o sp h o g lu co m u tase  
(P G M ), adenosine desam inase  (A D A ), ad e ­
n y la te  k inase (AK) [20] a n d  th e i r  H u n g ar-

1 Acta Paediatrica Hungarica 26, 1985 
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ian  fre q u e n c y  d a ta  w ere c o m p a red  to  those  
o b se rv ed  in  hem izygote  a n d  h e te ro zy g o te  
g ro u p s  o f  X -linked  d iso rd e rs  o f  recessive 
h e re d ity . T he  frequency  o f  g lyoxalase  
p h e n o ty p e s  in  th e  h e a lth y  c o n tro l g roup  
w as c o m p a re d  to  th a t  re p o r te d  b y  W enzel 
e t  a l. [28].

I n  th e  D M D  group , th e  A P  p h e n o ty p e  
w as s tu d ie d  in  19, PG M  in  18, G P T  in 18, 
A D A  in  14, A K  in  14, G L O  in  19, E sD  
(es te rase-D ) in  17, G-6 P D  (glucose-
e -p h o s p h a te  dehydrogenase) in  26 DM D 
h em izy g o te  m ale  ch ild ren , a n d  A P  in  8, 
PG M  in  9, G P T  in 12, A D A  in  12, A K  
in  10, G L O  in  10, E sD  in  10 a n d  G-6 P D  
in  14 D M D  gene-carrier m o th e rs .

I n  th e  haem ophilia-A  g ro u p  th e  A P  
p h e n o ty p e  w as stud ied  in  36, P G M  in  38, 
G P T  in  34, A D A  in 23, A K  in  24, GLO 
in  32, E sD  in  36, G -6-PD  in  28 hem izygo te  
m a le  ch ild ren , and  in  gene c a r r ie r  m o th ers  
th e  A P  p h e n o ty p e  w as s tu d ie d  in  26 cases, 
PG M  in  26, G PT  in 27, A D A  in  12, A K  
in  12, G L O  in  19, E sD  in  26 a n d  G -6-PD  
in  18 p a tie n ts .

T h e  isoenzym es o f  th e  e ry th ro c y te  en ­
zy m e  sy s te m s  w ere se p a ra te d  b y  s tarch - 
gel e lec trophoresis , an d  PG M  b y  gel-elec- 
tro p h o re s is  [26], A P  acco rd in g  to  H opkin- 
son  e t  a l. [14], G PT  acco rd in g  to  C hen and  
G ib b le tt  [4a], A DA  acco rd in g  to  Spencer 
[24], A K  accord ing  to  F ild e s  a n d  H arris  
[7], G L O  accord ing  to  K ö m p f  e t  al. [17], 
E sD  acco rd in g  to  H o p k in so n  [13] and  
G -6 -P D  accord ing  to  E ild es a n d  P a r r  [8].

T h e  freq u en cy  o f in d iv id u a l isoenzym e- 
p h e n o ty p e s  w as co m p ared  to  th e  p o p u la ­
t io n  fre q u e n c y  an d  e v a lu a te d  b y  th e  X 2 
te s t.

R esults

In the case of DMD-hemizygotes 
(Table I) and heterozygotes (Table II) 
the frequency distribution of erythro­
cyte enzyme-phenotypes proved to be 
homogeneous with the control group 
(Table V), only the X-linked trans­
mitted G-6-PD phenotype A showed

a decrease, while phenotype AB and 
В were significantly increased. In the 
haemophilia-A male children (Table 
III) and the gene carrier mothers 
(Table IV) the percentile frequency 
of the AK 2-1 heterozygote pheno­
type was as high as 25% against 6% 
in the control group, and the frequen­
cy of the AK 1-1 phenotype was only 
75% against the 93% frequency in the 
population.

D iscussion

Among the DMD genotypes (hemi- 
and heterozygotes), from the erythro­
cyte enzymes only the 6-PGD pheno­
type proved to be a genetic marker. 
Phenotype 6-PGD A was decreased 
while the phenotype AB and В was 
increased.

Fildes and Parr [8] described the 
inherited electrophoretic variations 
of human erythrocyte 6-PGD (NADP 
oxidoreductase: E.C. 1.1.1.44) and 
several papers [4, 5, 10] reported on 
further genetic data by comparing 
the enzymatic properties of some of 
the variants.

According to a study of 461 families 
with 864 children from the area of 
Marburg and Tübingen [21], the fre­
quencies of X-linked inherited 6-PGD 
alleles were as follows: 6-PGDa =  
0.9775; 6-PGDb =  0.218; 6-PGDf =  
0.0003; 6-PHD' =  0.0002х; 6-PGDh 
=  0.0002, where f stands for the Frei­
burg, r for the Richmond and h for 
the Hackney variant. In Southern 
Germany the distribution of 6-PGD 
phenotypes was reported as A: 
95.83% AB: 4.02% and B: 0.15%,

A  eta Paediatrica H ungarica 26,1985
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D M D  -hem izygotes

T a b l e  I

AP n per cent X 2 PGM n per cent GPT n per cent X 2 ADA n per cent X*

в 6 32 0.02 î - i 10 56 0.001 2 - 2 3 17 0.25 î - i 12 86 0.02
AB 6 32 0.40 2 - 1 6 33 0.004 1 - 1 3 17 0.38 2 - 1 2 14 0.01
ВС 1 б 0.001 2 - 2 2 11 0.39 2 - 1 12 66 1.47 14
АС 2 10 0.21 U 18
A 4 21 0.66

TsT

AK n per cent X* G L O n per cent X 2 Es D n per cent X* G-6-PD n per cent X2 P

2 - 1 2 14 0.44 2 - 1 13 68 0.87 î - i 14 82 0.02 A 20 76.92 8.07 <0.01
1 - 1 12 86 0.42 2 - 2 6 32 0.01 2 - 1 2 12 0.12 AB 4 15.38 1.88 >0.05

14 1 - 1 0 0 2.25 2 - 2 1 6 0.44 B 2 7.69 29.7 <0.01
ЙГ TT 26
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T a b l e  I I  

D M D -carriers

AP n per cent X 2 PGM n per cent X2 GPT n per cent X2 ADA n per cent X2

в 1 12 0.70 î - i 6 67 0.03 2 - 2 0 0 0.85 î - i 10 83 0.08
AB 3 39 0.02 2 - 1 2 22 0.31 1 - 1 4 67 0.005 2 - 1 2 17 0.06
ВС 0 0 0.02 2 - 2 1 11 0.01 2 - 1 8 33 0.20 "ПГ
АС 1 12 0.01 9 12
A 2 25 0.27
AD 1 12

F

AK n per cent X 2 GLO n per cent X2 EsD n per cent X 2 G-6-PD n per cent X 2 P

2 - 1 2 20 0.11 2 - 1 4 40 0.40 l - i 6 60 1.57 A 12 86 0.35 >0.05
1 - 1 8 80 0.11 2 - 2 3 30 0.12 2 - 1 4 40 1.93 AB 1 7 0.21 >0.05

I F 1 - 1 3 30 0.77 2 - 2 0 0 1.11 В 1 7 8.92 <0.01
10 10 14

A
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E ry th ro c y te  enzym e m ark e rs  in  haem oph ilia-hom ozygotes

T a b l e  I I I

AP n per cent xz

В 9 25 0.62
AB 19 52.78 1.34
ВС 2 5.56 0.03
АС 5 13.89 3.06
А 1

Ü6~
2.78 0.83

PGM п per cent X « GPT n per cent X* ADA n per cent x>

1 - 1 24 63.16 0.17 2 - 2 9 26.47 0.000 1 - 1 22 95.65 0.64
2 - 1 11 28.95 0.63 1 - 1 9 26.47 0.03 2 - 1 1 4.35 1.42
2 - 2 3 7.89 0.17 2 - 1 16 47.06 0.002 23П

38 34

AK n per cent X* ÖLO n per cent X* E sD n per cent X* G-6-PD n per cent X* P

2 - 1 6 25 10 .5* 2 - 1 15 4 6 .8 8 0 .5 4 l - i 25 6 9 .4 4 2 .1 8 A 26 93 0 .0 8 > 0 . 0 5
1 - 1 18 75 1 0 .3 6 * 2 - 2 14 4 3 .7 5 2 .1 8 2 - 1 11 3 0 .5 6 2 .9 3 AB 2 7 0 .0 7 > 0 . 0 5

~24" * p < 0 . 0 5 1 - 1 3 9 .3 8 0 .4 0 2 - 2 0 0 .0 0 0 .0 0 5 "28"

32  36
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T a b l e  IV

Erythrocyte enzyme markers in haemophilia-heterozygotes

AP n p e r  c e n t X2 PGM n p e r  c e n t X2 GPT n p e r  c e n t X2 ADA n p e r  c e n t Xs

A 5 27.78 2.39 l - i 13 50 0.37 2 - 2 8 29.63 0.1 1 - 1  12 100 0.07
В 6 33.3 0.04 2 - 1 9 34.62 0.001 1 - 1 9 33.33 0.34
AB 7 38.89 0.0004 2 - 2 4 16.38 3.25 2 - 1 10 37.04 0.99

18 26 “ 27

A K n per cent X2 GLO n per cent X2 E s D n per cent X2 G -6-P D n per cent X2 P

2 - 1 3 25 4.12* 2 - 1 13 68.42 0.87 l - i 22 8 8 0.43 A 17 94.44 0.08 > 0 .0 5
1 - 1 9 75 4.05* 2 - 2 3 15.79 1.19 2 - 1 3 12 0.26 AB 1 5.56 0.09 > 0 .0 5

12 *  p c O . O S 1 - 1 3 15.79 0.05 2 - 2 0 0 0.11 “ ÜT
19 25
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T a b le  V  

C on tro ls

AP *(n = 631) 
per cent

PGM *(п = 330) 
per cent

GPT *(u = 314) 
per cent

ADA *(n = 1234) AK *(n = 734) 
per cent per cent

GLO (n = 1194)x
per cent

В 32.80 î - i 68.18 2 - 2 24.84 1 - 1  88.00 2 - 1  6.34 2 - 1  66
AB 41.61 2 - 1 36.90 1 - 1 26.11 2 - 1  11.68 1 1 93.69 2 - 2  30
ВС 7.76 2 - 2 4.86 2 - 1 49.05 2 - 2  0.42 2 - 2  0.06 1 - 1  16
АС 6.39 1 b y  W enzel
А 12.52
С 0.00

Es D **(n = 1480) 
per cent G-6-PD **(n = 1080) per cent

1 1 80.74 A 1008 93.36
2 - 1 17.97 AB 71 6.67
2 - 2 1.28 В 1 0.1

* See reference 
* * See reference  ICa.

the gene frequencies of PGDA were 
0.9784 and of PG DB, 0.0216 [1]. The 
red cell PGD polymorphism in the 
population of West-Berlin was re­
ported by Smerling [23]; the detected 
gene frequencies were PG DA =  0.9775 
PG DB =  0.02295, the phenotypes 
were PG D (A) 95.59%, PGD (AB) 
4.23% and PGD (B) 0.18%.

The frequency of PGDB gene varies 
among different populations; it is in 
England 0.021 [19], in whites in USA 
and Mexico 0.024 0.039 [4, 5, 10],
among Australians 0.041 [2], in Chine­
se populations 0.066 [22] and in Hun­
garian populations 0.0395 [16a]. In­
herited variants of the enzyme also 
occur. A new variant is for instance 
the Freiburg one with a frequency of 
0.0004 [27]. Beside the forms named 
Hackney, Richmond and Friendship, 
three different new 6-PGD variants 
have been discovered in Greece with 
a frequency between 0.2 and 0.5%

[26]. They characterize the permissive 
enzyme tolerance to changes of amino 
acid composition without an impor­
tant loss of function. The Lod scores 
for the linkage relations of 6-PGD and 
ADA loci with each other and with 
15 other loci have also been studied
[29]; little evidence was found for the 
linkage of 6-PGD and Rhesus loci, 
the probability was one of 0.69.

In the haemophilia-A hemi- and 
heterozygotes, the frequency of phe­
notype AK 2-1 was significantly 
higher than in the general population. 
The enzyme AK is a genetically de­
termined myokinase (EC: 2, 7, 4, 3), 
phosphotransferase, catalysing revers­
ibly the transformation of 2 ADP to 
ATP -]- AMP. AK is present mainly 
in muscle [7] but also in other tissues 
and erythrocytes. The isoenzyme com­
position is the same in every tissue. 
The sex difference is not significant, 
the 2-1 phenotype occurred in English
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males in 11.1%, and in females in 
8.3%. Two autosomal alleles (AK1 and 
AK2) are responsible for its formation, 
the AK individuals are homozygotes 
(AK1 AK1), the AK 2-1 individuals 
are heterozygotes. The AK2 gene fre­
quency in the English population is 
0.05, AK2 AK2 occurs in 1 : 400.

The sera of DMD patients contain 
high AK (ATP-AMP phosphotrans­
ferase, EC: 2.7.4.3) activity, in addi­
tion to their characteristically high 
creatine kinase (ATP: creatine N- 
phosphotransferase, EC: 2,7,3,2) ac­
tivity. An aberrant adenylate kinase 
isoenzyme has also been detected in 
the serum of DMD patients [12]. The 
mobility of their enzyme on agarose 
gel appeared to be similar to that of 
the normal human hepatic AK. The 
presence of this aberrant liver-type 
AK could be demonstrated by charac­
teristic inhibition patterns with P 1P5- 
di(adenosine-5’)-pentaphosphate, 5,5’- 
dithio bis (2-nitrobenzoate) and phos- 
phoenolpyruvate, but structurally it is 
a muscle type enzyme or one derived 
from a muscle type enzyme, as shown 
immunologically by inhibition reacti­
ons with anti-muscle-type AK. Wheth­
er this is a fetal type isoenzyme of AK, 
will require further investigation.

We observed a high AK 2-1 pheno­
type frequency against the popula­
tion frequency in the hemi- and hete­
rozygotes for haemophilia-A. In the 
latter genotypes we could not detect 
aberrant AK isoenzyme. Semi-quan­
titative determination of AK on the 
basis of AK isoenzyme densitometry 
will only supply some further bio­
chemical information.

PGM (phosphotransferase, EC: 2.7. 
5.1) catalyses the transfer of the phos­
phate group between glucose 1 and 6. 
Its physiological role in erythrocytes 
is not known [25]. Three autosomal 
loci have been described to determine 
the isoenzymes PGM  ̂ PGM2 and 
PGM3. These isoenzymes are codified 
by two alleles, PGM1 and PGM2, the 
phenotypes are marked by the allele 
compounds PGMt 1-1, PGMj 1-2 and 
PGMX 2-2.

The GPT phenotypes show a signif­
icant population-ethnical deviation 
[4a], GPT as an alanine-transferase 
(EC: 2.6.1.2.) catalyses the reversible 
transformation of L-alanine and alfa- 
ketoglutarate into L-glutamate and 
pyruvate. The phenotypes are GPT 
1-1, 2-1, 2-2 and their gene-frequency 
in the Caucasian population is 0.496, 
in Afro-Americans 0.814, and in Ori­
ental Americans 0.598. GPT has two 
molecular forms : one is a soluble cyto- 
plasmatic enzyme, the other is mito­
chondrial [3]. There is a great amount 
of soluble GPT in the liver and the 
heart muscle [11]. The molecular 
weight is about 100,000 daltons. The 
serum GPT level is a useful indicator 
of cellular liver destruction. On starch- 
gel electrophoresis the isoenzymes 
move towards the anode, their mark­
ers are GPTl GPT2̂ , and GPT2. 
GPT 1 has 1 stripe, GPT 2 has 2 
stripes and GPT 2-1 consists of 3 
stripes. The former phenotypes are 
regulated by the 2 autosomal allele 
genes GPT 1 and GPT 2. GPT 1 and 
2 are homozygote phenotypes and 
GPT 2-1 is a heterozygote type.
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Subacute sclerosing panencephalitis 
in twins

R M ic h a e o w ic z , Barbara K a r k o w sk a , R I g n a to w icz , J M ic h a e k ie w ic z ,
J W y s z k o w s k i

T he C hild H ea lth  C en tre , W arsaw , P o land

D ev e lo p m en t o f  sub acu te  sc le ro sing  p an en cep h a litis  a f te r  m easles has 
been  o b se rv ed  in  tw ins a lth o u g h  th e  d isease  seem s to  be q u ite  excep tio n a l 
in  m em b ers  o f  th e  sam e fam ily , a n d  no  re p o r t  has been found on  i ts  o ccu r­
rence  in  tw in s .

Subacute sclerosing panencephalitis 
(SSPE) or Dawson’s encephalitis sel­
dom occurs in members of the same 
family. In spite of this we have ob­
served SSPE in two boys, 8 and 9 
years of age, respectively, who were 
cousins [4]. Since then we observed 
the disease in twin sisters who earlier 
had had measles.

Ca se  R e p o r t s

Case 1 Girl C. A., born with a birth- 
weight of 2450 g on 24th February 
1972 as the third child of a family was 
admitted to our Institute at the age 
of 11 years with the suspicion of 
SSPE. Her two brothers were healthy 
and had not had measles. The patient 
at the age of 15 months had had 
measles with a severe clinical course. 
After the measles her somatic and 
psychomotor development had been 
excellent and unchanged until Janu­
ary 1983, when the first signs of 
SSPE were observed. Then abnormal­

ities of behaviour, aggression and 
troubles in school were noted, so far 
she had been an excellent pupil. At 
admission psychomotor slow motion, 
bewilderment and jerks of limbs were 
observed. Psychological examination 
showed low spirits and sensitivity, 
misunderstanding of oral informa­
tion, weakening of memory and a sig­
nificant decrease of sight perception.

During her stay in hospital the 
girl’s clinical condition became gradu­
ally from bad to worse. The motor 
signs (tremor, myoclonic jerks) in­
creased considerably and so did the 
pyramidal signs. Ophthalmological 
examination did not reveal any ab­
normality, the EEG showed a typical 
Rademecker type record (Fig. 1).

The level of anti-measles antibodies, 
as estimated by the H.I. method, was 
1 : 32 in serum and 1 : 8 in CSF. The 
CSF immunoglobulin level was in­
creased to 33.2%, and the IgG to 
28 mg/dl. The gold chloride curve was 
of paralytic type. Other laboratory 
tests of the CSF gave normal values.
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F ig . 1. E E G  o f C ase 1. T yp ica l R ad em eck e r ty p e  record

Blast transformation test with PHA 
and ConA, specific activators of T 
cells, were normal (66 000 cpm and 
45 000 cpm, respectively), in agree­
ment with our currently done studies 
on other patients with SSPE (data not 
shown). The serum level of immuno­
globulins, estimated by the Mancini 
technique, was in the normal range 
(IgG, 1960 mg/dl; IgA, 167 mg/dl). 
The amount of IgG antibodies in CSF 
was 128 mg/dl, much higher than 
normal (2.71 ±  47 mg/dl). IgM anti­
bodies were not present.

In the brain, computer tomography 
showed focal demyelination and a 
narrow ventricle system. All other 
tests, blood and urine analyses gave 
normal values. The patient’s blood 
group was A1Rh+.

On the basis of the laboratory tests 
and clinical findings, SSPE in Jab-

bour’s stage II/III [1, 2, 3] was 
diagnosed.

C ase  2  Girl C. Ag. was the twin sister 
of Case 1. The neonatal and infantile 
periods had been normal. She had 
contracted measles at the age of 
15 months simultaneously with her 
sister. The clinical course of the dis­
ease was less severe than of Case 1.

In August 1981, psychomotor slow 
motion, troubles at school, difficulties 
in memorizing, reading and writing 
were observed, and she had distur­
bances of balance and of speech (para­
phasia). Somewhat later epileptic 
seizures, myoclonic jerks and spastic 
paralysis of the limbs occurred. Oph- 
thalmological examination revealed 
oculomotor palsy. The EEG showed 
a lack of basic functions typical of her 
age and the presence of delta type 
waves (1 — 3/sec). The level of anti­
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measles antibodies, estimated by th î 
H.I. method, was 1 : 64 in serum and 
1 : 8 in CSF. The amount of immuno­
globulins in the CSF was increased up 
to 18% and Д-globulins up to 18%. 
Other laboratory tests were in the 
range of normal values. She belonged 
to ilood group A Rh+. On the basis 
of laboratory tests and the clinical 
course SSPE in stage II/III was 
diagnosed.

Both patients were subjected to 
methisoprinol and amantadine treat­
ment; these drugs had no effect, they

even failed to slow down the course 
o f the process. The first child is still 
alive but in a very poor condition, 
the second died a year ago.

We have reported these cases of 
SSPE in cousins and especially those 
in twins not only because we could 
not find any publications concerning 
the problem, but we thought that these 
observations might prove useful in 
investigations into slow virus diseases 
and into the role of genetic factors in 
the aetiology and pathomechanism 
of SSPE.
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E a c h  m illig ram  g lu ten  p ro te in  iso la ted  from  b read  c o n ta in s  0 .03—
0.06 /tm ol calc ium . O n th e o re tic a l g ro u n d s  we have con c lu d ed  t h a t  th is  
ca lc ium  q u a n ti ty  is bound  to  th e  free  ca rb o x y l g roups n o t p a r t ic ip a t in g  in 
p e p tid e  bonds o f  d icarbon ic  am in o ac id s , especially  g fu tam in ic  a c id , m ak ing  
u p  a  la rg e  p ro p o r tio n  w ith in  th e  am in o ac id s  o f g lu ten . A fte r t r e a tm e n t  w ith  
E G T A , a  w ell-know n calc ium  com plex  fo rm ing  com pound, tw o  g lu te n  f ra c ­
tio n s  c a n  be d is tin g u ish ed : w a te r-so lu b le  g lu ten-E S , and  g lu te n -E P  soluble 
in  a ce tic  acid .

T he  am inoac id  co m position  o f  g lu ten -E S  is sim ilar to  t h a t  o f  u n ­
fra c tio n a te d  g lu ten . I t  is rich  in  am in o d ica rb o n ic  acid (glu), am in o d ica rb o n ic  
acid  am id e  (gin) a n d  p ro line . F u r th e r  p ro p e rtie s  o f g lu ten -E S  a re :  im m u n o ­
logical s im ila rity  to  g lu ten ; a  m o lecu la r m ass o f 36 000 d a lto n ; a n  ab so rp tio n  
m ax im u m  a t  275.6 nm ; a  Ca2 + -b in d in g  cap ac ity  o f 0.72 /m in i C a2+/m g  
p ro te in  a s  m easu red  b y  a to m ic  a b so rp tio n  sp ec tro p h o to m etry  a n d  b y  Ca2 + 
ion  se lec tive  e lec trode ; in h ib ito ry  e ffec t o f  a  sm all q u a n ti ty  (25— 30 fig) o f 
th e  co m p o u n d  on  th e  Ca2+— Mg2+ d e p e n d e n t A TPase an d  C a2 + -u p ta k e  o f 
frag m en ted  sa rco p lasm atic  re ticu lu m . P re lim in a ry  ex p erim en ts  h a v e  d em o n ­
s t ra te d  t h a t  g lu ten -E S  h a s  a n  in f lu e n c e  on  o th e r ca lc ium  io n  m ed ia ted  
sy s tem s like ac to m y o sin  su p e rp re c ip ita tio n .

W e p u t  fo rw ard  th e  h y p o th e s is  th a t  b y  its  Ca2+-b in d in g  c a p a c ity , 
g lu ten -E S  is cap ab le  o f  in flu en c in g  th e  level o f free ca lc ium  a n d  m a y  th u s  
p la y  a  p a r t  in  th e  p a th o m ech an ism  o f  coeliac disease.

In previous publications [15, 20] 
we have shown that gluten proteins 
isolated from bread contain 45 47%
aminodicarbonic acids (glu, asp) and 
aminodicarbonic acid amides (gin, 
asn). 40—44% of the total aminodi­
carbonic acid content is free acid or 
simple salts, the rest occurs as amides. 
In other words, 20 —21% of all amino­
acids of the gluten proteins are ami­
nodicarbonic acids (glu -f- asp).

It is a well-known fact that the free 
carboxyl groups not participating in 
peptide bonds of aminodicarbonic 
acids are capable of binding calcium;

in the case of troponine-C [8], parval* 
bumin [5], thermolysine [2], cal- 
sequestrine [12] and staphylococcus 
nuclease [1] the free carboxyl groups 
of the aminodicarbonic acid units 
have been shown to be capable of 
binding calcium. Thus, it follows that 
also gluten protein might possess this 
property and play a part in the patho­
mechanism of coeliac disease e.g. by 
influencing the tonicity of intestinal 
muscles or the membrane structure 
of the microvilli.

On the basis of our previous experi­
ments [14, 15, 20, 21] we have at­
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tempted to find, isolate and charac­
terize the physicochemical properties 
of gluten protein components capable 
of altering the concentration of com­
pounds acting under physiological 
conditions (adenosine, Ca2+, etc) and 
of playing thus a secondary or even 
primary part in the pathomechanism 
of coeliac disease.

For this purpose a gluten fraction 
capable of binding calcium was pre­
pared from gluten by the use of EGTA 
(ethylene glycol-bis-)2-aminoethyl- 
ether)-N,N,N’,N’-tetraacetic acid), a 
compound forming a complex with 
calcium. Homogeneity, molecular 
mass, absorption spectrum, amino- 
acid composition, calcium ion binding 
capacity and influence on Ca2+-Mg2+ 
dependent ATPase and calcium up­
take of fragmented sarcoplasmic retic­
ulum (FSR) of this gluten fraction 
were investigated. In this paper we 
shall describe our results.

M a t e r ia l s  a n d  M e t h o d s

Isolation of gluten proteins from bread,

T h is  w as carried  o u t a s  d escrib ed  in  a 
p re v io u s  p a p e r  [21].

E G T A  treatment of gluten proteins

T o 10 m l o f  a  g lu te n  p ro te in  so lu tion  
c o n ta in in g  4 m g p ro te in /m l, 12 m l ion-free 
w a te r , 8 m l 100 mmol/1 aq u eo u s  so lu tion  o f 
E G T A  p H  7.0, an d  0.2 m l 500 mmol/1 
T R IS -b u ffe r  w as ad d ed  a n d  th e  p H  was 
a d ju s te d  to  6.0— 6.5. T h is  co rresp o n d ed  to  
a  r a t io  20 /m iol E G T A /1  m g  p ro te in , th e  
o p tim u m  found  in  p re v io u s  experim en ts  
d e sc rib ed  in  R esu lts . A ll m an ip u la tio n s  
w ere c a rr ie d  o u t in  p la s tic  vessels p rev i­

ously  so a k e d  in  1 mol/1 HC1 an d  w ash ed  in  
ion -free  w a te r . T he pro te in -E G T A  su sp e n ­
sion w as s t i r r e d  an d  th e n  k ep t a t  37°C fo r 2 
h o u rs , th i s  w as followed b y  cen tr ifu g a tio n  
in  a  L h -413  (BVG) centrifuge, a t  1800 g, 
25°C, 60 m in u te s . The s u p e rn a ta n t, ca lled  
fu r th e r  gluten-ES, w as dialysed a g a in s t sev ­
era l sa m p le s  o f  cold ion-free w a te r  o f  a  400- 
fold vo lu m e  in  o rd e r to  e lim inate  E G T A . T he  
e ff ic acy  o f  d ia ly sis  w as checked b y  a rsen - 
azo I I I  [19 ]. T he  p rec ip ita te  o b ta in e d  b y  
c e n tr ifu g a tio n  (g lu ten -E P ) w as d isso lved  
in  a  so lu tio n  con ta in ing  10 m m ol/1 a c e tic  
ac id  a n d  0 .8  mmol/1 sodium  az id e  a n d  
d ia ly sed  a g a in s t  th e  sam e so lu tio n  to  r e ­
m ove e v e n tu a l E G T A  residues.

A m inoacid  analysis

T h is  w as  perfo rm ed  as desc rib ed  in  a  
p rev io u s  p a p e r  [14].

Sodium  dodecylsulphate polyacrylamide gel 
electrophoresis (SD S-P A G E ) at p H  7.0 and  
polyacrylamide gel electrophoresis without 
sodium dodecylsulphate

w as d o n e  as described in  a  p rev io u s  
p a p e r  [14].

Im m u n e d iffusion  combined with polyacryl­
amide gel electrophoresis (im m unod isk  e lec ­
tro p h o re s is )

T he  so lu tio n s  necessary  fo r p re p a ra tio n  
o f ge ls a n d  fo r electrophoresis w ere  m a d e  
as d e sc r ib e d  in  a  prev ious p a p e r  [17]. T he  
a c ry la m id e  w as  polym erised  in  th e  sh ap e  
o f  a n  e m p ty  cy linder. E ach  p ro te in  sam p le  
w as r u n  do u b le , a f te r  p o ly ac ry lam id e  gel 
e le c tro p h o re s is  o f  g lu ten  an d  g lu te n -E S  
each  one  g e l w as tak en  from  th e  gel tu b e  
an d  d ir e c tly  s ta in ed  w ith  C oom assie b r i l ­
lia n t b lu e  (R -250) in  a  m ed ium  c o n ta in in g  
tr ic h lo ro a c e tic  acid . The p a ra lle l gel tu b e  
w as p ro v id e d  w ith  a  plug w ith o u t a  ho le  
an d  i ts  lu m e n  filled up  w ith  o rig in a l o r  
d ilu te d  im m u n e  serum  p ro d u ced  a g a in s t 
g lu ten . A f te r  24— 48 hours in c u b a tio n  th e  
im m u n e  se ru m  w as rem oved  fro m  th e  
lu m en  o f  th e  gel an d  sto red  a t  — 18°C u n ti l  
n e x t u se . T h en  th e  gels w ere  rem o v ed
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fro m  th e  glass tu b e s  a n d  th e  p ro te in s  th a t  
h a d  n o t p a rt ic ip a te d  in  th e  im m u n e  reac ­
tio n  w ere w ashed o u t b y  sev e ra l sam ples 
o f  physio log ical sa line  o v e r 72— 96 hours. 
A fte r  w ashing th e  gels w ere  s ta in e d  again  
w ith  Coom assie b r i ll ia n t b lu e , d en sito m ­
e tr y  w as perfo rm ed  a n d  th e  sam ples 
w ere pho to g rap h ed . T h is  m e th o d  e la b o ra t­
ed b y  us [17] h a s  successfu lly  b een  used 
fo r d em o n s tra tio n  o f  th e  re la te d  im m une 
s t ru c tu re  o f  o th e r  p ro te in s  [23].

Production of im m une serum

5 m g p ro te in /m l g lu te n  so lu tio n  iso lated  
fro m  b read  w as em u lsified  in  a  ra t io  1 : 1 
w ith  com plete  F re u n d ’s a d ju v a n t  (D IFC O ) 
a n d  in jec ted  to  ra b b its . T he  an im a ls  were 
k illed  b y  ex san g u in a tio n  on  th e  s ix th  day  
a f te r  th e  la s t in jec tio n . T he  se ra  w ere in ­
a c tiv a te d  a t  56°C a n d  s to re d  a t  — 18°C 
in deep-freeze.

Determination of the absorption spectrum 
and the protein content

T he a b so rp tio n  sp e c tra  o f  th e  p ro te in s 
w ere estab lished  in  a  d o u b le -b eam  p h o to m ­
e te r  Specord  M-40. T he p ro te in  co n ten t 
w as m easu red  b y  th e  m e th o d  o f  L o w ry  e t 
al. [11]. F o r  c a lib ra tio n , b o v in e  serum  
a lb u m in  (Serva) w as used .

Determination of calcium content of gluten 
preparations

T his  w as pe rfo rm ed  in  a n  a to m ic  a b ­
so rp tio n  sp ec tro p h o to m e te r A A S 1 Carl 
Zeiss, Je n a .

Determination of calcium binding capacity 
of the gluten fractions by calcium ion selec­
tive electrode

A  m in ia tu re  Ca2+-se lec tive  e lec trode  
N u estro  R esea rch  In c . w as used , fo r re fe r­
ence a  R adelk isz  ca lom el e lec tro d e  w as 
app lied . A n O P 208 R ad e lk isz  d ig ita l pH - 
m e te r  w as used as  am p lif ie r, connected  
w ith  a n  O H-814/1 R ad e lk isz  po ten tio -

m etric  re co rd e r fo r re g is tra tio n  o f mV 
values. I n  th ese  ex p erim en ts , 0.5 m l sam ­
ples o f  g lu ten -E S , ion -free  w a te r  o r d ia lys­
ing  m ed ium  w ere  m ix ed  w ith  0.6 ml 
20 mm ol/1 TR IS-H C 1 b u ffe r (pH  7.2). The 
calc ium  ion  selec tive  a n d  reference elec­
tro d es w ere  d ip p ed  in to  th is  m ix tu re . U nder 
co n tin u o u s s tir r in g  b y  m ag n e tic  m ixer,
0 .02— 0.04 fimol Ca2+ w as a d d ed  th rough  
a  m ic ro p ip e tte  ev e ry  tw o  m in u te s  and  th e  
p o te n tia l changes (mV) d u e  to  free calcium  
w ere reg istered .

Preparation of fragmented sarcoplasmic retic­
ulum  ( F S R )

F S R  w as iso la ted  fro m  ra b b i t  m uscle 
b y  th e  m e th o d  o f  Suko a n d  H asselbach  
[13].

M easuring A T P ase activity of F S R

F o r th e  m e asu rem en t a n  incuba tion  
so lu tion  co n ta in in g  100 m m ol/1 KC1, 20 
mmol/1 T R IS -m a lea te , 5 mm ol/1 MgCl2 
6 mmol/1 p o ta ss iu m  o x a la te , 0 .0— 0.1 m m ol 
p e r 1 C aC l2 an d  5 m m ol/1 A T P , p H  6.76, 
w as used. T he so lu tio n  w as designated  as 
A T P -co n ta in in g  in c u b a tio n  so lu tion . 1 m l 
o f  th is  so lu tio n  c o n ta in ed  0.1 m g F SR  
p ro te in , a n d  — in  in h ib itio n  ex p erim en ts  — 
28 fig g lu ten -E S  o r  640 fig g lu ten  p ro te in  
in  ad d itio n . T he sam p les w ere incuba ted  
a t  23°C fo r 10 m in u te s , th e n  0.1 m l 6%  
sod ium  d o d ecy lsu lp h a te  w as m easured  to  
th e  sam p les in  o rd e r to  in a c tiv a te  and  
solubilize F S R  A T P ase . T he  inorganic 
p h o sp h o ru s c o n te n t (Pj) w as determ ined  
b y  th e  m e th o d  o f  T a u ssk y  a n d  S ho rr [22].

M easuring the calcium ion uptake by F SR  
absorption increment

T he m easu rem en ts  w ere  ca rried  o u t a t  
350 n m  u n d e r  c o n tin u o u s  s tir r in g  in  an  
O p to n  PM  2 D L  sing le -beam  pho tom eter. 
E a c h  2 m l sam p le  o f  A T P -co n ta in in g  in ­
cu b a tio n  so lu tion  c o n ta in ed  0.2 m g F SR  
p ro te in  a n d  in  in h ib itio n  ex p erim en ts  a d ­
d itio n a l 28 fig g lu ten -E S  p ro te in . In c u b a ­
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t io n  w a s  s ta r te d  a t  th e  a d d it io n  o f  F S R , 
th e  e x t in c t io n  w as con tin u o u sly  re g is te re d  
b y  a  R ad e lk isz  p o ten tio m etr ic  re c o rd e r . 
T h e  p r in c ip le  o f estim ation  o f  c a lc iu m  u p ­
ta k e  b y  F S R  w as as follow s. I n  p re v io u s  
s tu d ie s  [16] w e observed th a t  i f  th e  su lph - 
h y d r y l  g ro u p s  o f F S R  a re  t i t r a t e d  a t  412 
n m  b y  th e  m ethod  o f  E llm a n  [7 ] u n d e r  
c o n tro lle d  C a-uptake co n d itions , C a2 + -u p ­
ta k e  m a k e s  th e  F S R  sh rin k  a n d  th e re b y  
i ts  a b s o r p t io n  increases. T h is in c re m e n t in  
a b s o r p t io n  is even m ore p ro n o u n c e d  a t  
lo w e r w av e len g th s — e.g. a t  350 n m  — 
th a n  a t  412 nm . Therefore, th e  m e a s u re ­
m e n ts  w e re  carried  o u t a t  350 n m  b ecau se  
a t  th i s  w av e len g th  th e re  is n o  m o re  a b ­
s o r p t io n  in  th e  A TP co n ta in in g  in c u b a tio n  
m e d iu m  u sed  in  these ex p e rim e n ts . O ur 
m e th o d  fo r  investiga ting  th e  e ffe c t o f  v a r i ­
o u s  f a c to r s  on  F SR  calc ium  io n  u p ta k e  
w as  b a s e d  on  th is  p rincip le  [18].

R e s u l t s

First, gluten protein was prepared 
by the method described in the pre­
vious section. The calcium content 
measured by atomic absorption spec­
trophotometry was found to be 0.03
0.06 jumol/mg gluten protein. Then we 
attempted to remove the calcium from 
gluten by addition of EGTA. Then 
the effect of the EGTA/protein ratio 
on the fractions and their calcium 
content was investigated. Table I 
demonstrates the composition and 
quantity of solutions used in these 
experiments. After mixing the mea­
sured volumes, the suspensions con­
taining EGTA and gluten were kept

T a b l e  I

C om position  o f re a c tio n  m ix tu re s  a t  f ra c tio n a tio n  o f  g lu te n  p ro te in s  
u s in g  v a r io u s  q u an titie s  o f  E G T A

Solutions Ratio //mol EGTA: mg gluten

0 2.5 5.0 10 15 20 40

100 mmol/1 EGTA, ml 0 0.05 0.1 0.2 0.3 0.4 0.8
4.0 m g/m l gluten, ml 0.5 0.5 0.5 0.5 0.5 0.5 0.5
ion-free w ater, ml 1.2 1.15 1.1 1.0 0.9 0.8 0.4
600 mmol/1 TRIS, ml 0.01 0.01 0.01 0.01 0.01 0.01 0.01

at 37°C for two hours, centrifuged on 
a Lh-413 centrifuge at 1800 g, 25°C 
for 60 minutes. The protein and cal­
cium content of gluten-ES and gluten- 
EP was determined; the results are 
illustrated in Figure 1. As can be seen, 
with EGTA/protein ratios between 
5 and 20 pmol/mg, 20% of the protein 
and 96% of the calcium appeared in 
the supernatant. The rest, 80% of the 
protein and 2—4% of the calcium, 
was in the precipitate.

A large quantity of gluten-ES was 
then prepared using a ratio of 20 //mol 
EGTA/mg protein and its properties 
were examined. After fractioning, 
gluten-ES was dialysed against ion- 
free water, the efficacy of dialysis was 
checked by the use of arsenazo III 
[19].

Homogeneity of EGTA-free super­
natant (gluten-ES), gluten-EP and 
unfractionated gluten and their molec­
ular mass distribution was investigat-
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ed by SDS PAGE. Figure 2 shows the 
values. Untreated gluten (Gel 1) and 
gluten-EP (Gel 5) contained com­
ponents of 73 000, 66 000 and 36 000 
dalton while gluten-ES (Gels 2, 3 and 
4) only a component of 36 000. PAGE 
without SDS (Figure 3) resulted in 
gluten with 5 components (I—V) near 
the catode (Gel 1). A similar picture 
was obtained for gluten-EP (Gel 4). 
Gluten-ES consisted mainly of com­
ponents I, IV and V while III was 
present in a reduced quantity and II 
was hardly visible (Gels 2 and 3).

In immunodisk electrophoretic stud­
ies of gluten, (the immune serum pro­
duced in rabbits by injection of un­

fractionated gluten), precipitation of 
the components I, II and III occurred 
(Figure 4, Gel 2). Similar results were 
obtained with gluten-ES (Figure 4, 
Gels 4 and 6). This proves that gluten 
and gluten-ES are related immuno- 
logically.

Table II shows the results of amino- 
acid analysis of our preparations. In 
this respect there was a striking simi­
larity between gluten and gluten-ES. 
The composition of gluten-EP differed 
markedly: its asparaginic acid -)- as­
paraginic acid amide (Asp -f- Asn) 
and methionine (Met) content was 
markedly increased, and so was the 
percentage of the less polar amino-

F ig . 1. E ffe c t o f  E G T A  o n  th e  p a rtit io n  o f  th e  ca lc iu m  an d  p ro te in  c o n te n t o f  g lu ten . 
T he e x p e rim en ts  w ere carried  o u t u n d e r  co n d itio n s  described in  T ab le  I

2 3 5
F ig . 2. P ic tu re s  o f  g lu ten  (Gel 1), E G T A  s u p e rn a ta n ts  o f  various p ro te in  con ten t (Gels 
2, 3 an d  4) a n d  E G T A  p re c ip ita te  (Gel 6) a f te r  so d iu m  d o d ecy lsu lpha te  polyacrylam ide

gel e lec trophoresis a n d  s ta in in g
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+

1 2  3 4
F ig . 3. P ic tu re s  o f g lu ten  (G el 1), E G T A  su p e rn a ta n ts  (Gels 2, 3) an d  E G T A  p re c ip ita te  
(G el 4) a fter  po lyacry lam ide  gel e lec trophoresis , w ith o u t sod ium  d o d ecy lsu lpha te  t r e a t ­

m e n t  an d  a f te r  s ta in in g

F ie .  4 . P ic tu re s  o f  g lu ten  (G els 1 a n d  2), E G T A  su p e rn a ta n ts  (Gels 3 a n d  5, a n d  4 
a n d  6) a fter  im m unod isk  p o ly a c ry la m id e  gel e lec tropho resis , in cu b a tio n  w ith  im m u n e  

se ru m  (G els 2,4 a n d  6), a n d  s ta in in g

T a b l e  I I
The am inoacid  co m p o s itio n  o f  g lu ten , th e  su p e rn a ta n t o f 

g lu ten -E G T A  (g lu ten -E S ) an d  th e  p re c ip ita te  o f  g lu ten -E G T A
(g lu ten -E P )

Aminoacid Gluten Gluten-ES
mol% Gluten-EP

Lys 0.14 0.18 1.66
His 1.40 1.36 2.12
Arg 1.11 1.09 1.33
Asp -f- Asn 2.02 1.86 8.04
T hr 1.66 2.13 2.60
Ser 4.42 6.76 6.84
Glu +  Gin 47.12 43.17 27.84
Pro 16.65 17.47 17.80
Gly 2.04 4.00 3.06
Ala 2.03 2.30 2.79
Val 2.76 2.40 3.12
Met 0.52 0.63 3.00
He 4.30 3.97 4.66
Leu 7.24 6.48 7.60
T yr 1.96 2.46 3.00
Phe 3.64 3.77 4.65
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F ia .  5. A b so rp tio n  sp e c tra  o f  E G T A  p re c ip ita te  o f  g lu ten  (g lu ten -E P ), E G T A  su p e r­
n a ta n t  (g lu ten -E S ) d ia ly sed  ag a in s t 200-fold re sp . 400-fold volum e o f  w a te r. T h e  o u te r 

scale on th e  o rd in a te  re fe rs  to  g lu ten -E S , th e  in n e r  scale to  g lu te n -E P

F ig . 6. C hanges in  p o te n t ia l  (mV) m easu red  b y  a  ca lc ium  ion selective e lec tro d e  in 
g lu ten -E S  d ia lysed  a g a in s t a  400-fold volum e o f  ion -free  w a te r  (v), in  ion -free  w a te r  and  
in  th e  d ia lysis f lu id  ta k e n  a t  com pletion  o f  d ia ly s is  o f  g lu ten -E S  (D) a f te r  a d d it io n  o f

v a rio u s  q u a n ti tie s  o f  ca lc ium

acids (Pro, Gly, Ala, Met, Val, He, 
Leu, Phe), while the glutaminic acid 
amide (Glu +  Gin) content was de­
creased. As demonstrated in Figure 1, 
this fraction had a markedly lower cal­
cium content than gluten or gluten-ES.

Figure 5 shows the absorption 
spectra of our preparations measured

by a Specord M 40 double-beam 
photometer. Both gluten and gluten- 
ES exhibited an absorption maximum 
at 275.6 nm. During dialysis of glu­
ten-ES the spectrum had changed: 
after dialysis with a 200-fold volume 
of water the peak was pointed while it 
was rather flat after dialysis with
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a 400-fold volume. Studies with cal­
cium-ion selective electrode showed 
that gluten-ES preserved its Ca2+- 
binding capacity even after dialysis 
with several 400-fold water samples. 
Figure 6 illustrates the changes in mV 
after the addition of exogenous cal­
cium ions to gluten-ES, ion-free water 
or dialysis fluid after dialysis. As can 
be seen, 0.04 pmol Ca2+ already in­
duced an increase by 20 — 25 mV in 
water and the dialysing medium. In 
contrast, a similar change in gluten- 
ES containing solutions was caused 
by quantities of calcium as large as 
0.18 — 0.20 pmol. This clearly proved 
the calcium-binding property of glu­
ten-ES.

The volume of dialysing medium 
affects the absorption spectrum of 
gluten-ES. Therefore, we investigated 
the effect of dialysis conditions on 
the absorption spectrum. After EGTA 
treatment of gluten, 25 ml gluten-ES 
preparation was dialysed against 
2000 ml ion-free water for 24 hours. 
Then 2 ml of gluten-ES solution was 
removed and designated as dialysed 
once, the rest was exposed for a

second dialysis against another vol­
ume of 2000 ml ion-free water for 
24 hours. By this procedure gluten- 
ES dialysed one, two, three and four 
times was obtained. For each sanqile 
we determined the calcium content 
by atomic absorption spectrophotom­
etry, the Ca2+-binding capacity by 
an ion-selective electrode and the ab­
sorption spectrum (Figure 7). To 
characterize the flattening of the 
spectral peaks, the quotient of the 
extinction values measured at 276 nm 
(the maximum) and at 252 nm (the 
minimum) was calculated. The results 
were compared with those obtained 
for calcium-free ovalbumin void of 
calcium-binding capacity. As can be 
seen from Table III, the value of this 
quotient gradually decreased with the 
increasing degree of dialysis ; this 
points to a flattening of the spectrum 
curve. It may be supposed that the 
calcium content of the gluten-ES prep­
aration increases with dialysis and 
this in turn may be ascribed to an 
altered conformation of the molecule. 
It appears contradictory that the 
preparation should bind more calcium

F ig . 7. T h e  e ffec t o f d ialysis w ith  l x  ( - - - - ) ,  2x ( ---------- ), 3x (---------- ) a n d  4x ( . . . . )
8 0 -fo ld  vo lum e o f ion-free w a te r  o n  th e  a b so rp tio n  sp ec tru m  o f  g lu ten -E S
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T a b le  I I I
E ffe c t o f  n u m b er an d  vo lum e o f  d ia ly sis  p o rtio n s  on E  276/E  262 n m  

q u o tie n t, calc ium  c o n te n t an d  Ca2 + -b in d in g  cap ac ity  o f g lu te n -E S

Gluten-ES dialysed 
n  times

E 276 nm Protein-bound Oa 
^mol Ga

Oalcium-binding 
capacity, 

/nnol Ca2+
mg protein

Protein-bound Ca 
plus calcium-binding 

capacity,
/лпо1 Ca2+
mg protein

E 252 nm mg protein

IX 1.71 0.0888 0.673 0.761
2 X 1.67 0.160 0.680 0.840
3X 1.61 0.268 0.660 0.808
4X 1.47 0.341 0.396 0.737

O valbum in 1.86 0.0005 0.0005

when dialysed against ion-free water 
but according to our calculations and 
measurements the 2000 ml ion-free 
water still contained 0.1 0.2 /imol
calcium (20 ml ion-free water was 
evaporated to dryness in a quartz 
tube, the residue was dissolved in 1 ml 
ion-free water, and the calcium con­
tent was determined with AAS). With 
progressing dialysis the calcium con­
tent increased and the calcium-bind­
ing capacity decreased. In the fifth 
column of Table III the values exhibit 
a maximum of 0.840; this may have 
been due to EGTA remnants in the 
gluten-ES preparation where the

EGTA concentration of the latter ex­
ceeded the value of 3 /шю1/1.

Further experiments were carried 
out to see whether gluten-ES was cap­
able of influencing the Ca2+-level of 
the medium. Sarcoplasmic reticulum 
of the muscle regulates the free cal­
cium concentration within the muscle 
fibre by a calcium pump sensitive to 
the free calcium ion concentration and 
operating by a Ca2+-Mg2 +-dependent 
ATPase. We investigated the effect 
of gluten and gluten-ES on the ATP­
ase activity and calcium ion uptake 
of FSR prepared as described in the 
chapter on Methods. The results are

Gluten, p g ----  640 —  —  —
Gluten -E -S , ju g —  ----  28 ----- 28

F io . 8. T h e  in h ib ito ry  effect o f  g lu ten  a n d  g lu te n -E S  on  th e  A T Pase a c t iv i ty  an d  Ca2 + 
u p ta k e  o f  fragm en ted  sarcop lasm ic  re tic u lu m  iso lated  from  r a b b i t  m uscle
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demonstrated in Figure 8. 640 p g 
gluten inhibited the ATPase activity 
of FSR by 9 — 10%, while a much 
smaller quantity (28 yg) of gluten-ES 
did so by 13 — 15%. A similar inhibi­
tion is reflected in the diagrams illus­
trating Ca2+ uptake. From these find­
ings it is clear that gluten-ES has a 
marked influence on calcium ion con­
centration.

D is c u s s i o n

Since the first description by Dicke
[6] of the causal relationship between 
wheat and rye gluten and coeliac 
disease, several attempts have been 
made to elucidate the aetiology and 
pathogenesis of the disorder [4]. Proof 
has been obtained that some enzyme 
deficiency associated with the pres­
ence of HLA-B8 tissue antigen may 
be responsible for the manifestation 
of coeliac disease [3]. In our opinion, 
however, the primary cause is not 
necessarily a lack of some protease 
but the ultimate defect may lie in one 
or more enzymes responsible for the 
synthesis of certain component(s) of 
the membrane of intestinal epithelial 
cells.

The presence of certain HLA anti­
gens may predispose to abnormal im­
munological reactions to otherwise 
innocuous proteins like gluten [9]. 
The incidence of coeliac disease has 
decreased since the return of breast­
feeding and the spread of gluten-free 
baby-foods [10]. Feeding with cow’s 
milk predisposes to enterocolitis and 
this, together with the immaturity of 
the intestinal mucosa and the immu­

nological defence system may precip­
itate coeliac disease at the moment 
of introduction of cereals into the 
child’s diet. In a previous paper [14] 
we offered a hypothesis on the role of 
structure, composition and protease 
resistant particles of gluten in the 
pathogenesis of the disease. The large 
number of various gluten components, 
their similarity in aminoacid composi­
tion and sequence and in molecular 
mass, the difficulty of obtaining the 
components in pure homogeneous 
form and the lack of a suitable test 
model for toxicity research greatly 
hamper progress in this field.

Gluten-ES, prepared by us by 
EGTA, proved to be a homogeneous 
compound by SDS-PAGE, having a 
molecular mass of 36 000. However, 
by PAGE without SDS and immuno- 
disk PAGE it  appeared to be inhomo­
geneous. Undoubtedly, there is an 
immunological similarity between glu­
ten and gluten-ES, as confirmed also 
by their similar aminodicarbonic acid 
plus aminodicarbonic acid amide and 
less polar aminoacid content.

Gluten-ES is water-soluble, remains 
in solution in the presence of electro­
lytes, its absorption maximum is at 
275.6 nm. The spectrum curve, how­
ever, flattens if the volume of the 
dialysis fluid is increased. By use of 
a calcium ion selective electrode we 
have shown that gluten-ES dialysed 
against a 400-fold volume of water 
was capable of binding calcium, dur­
ing dialysis the calcium content of 
the preparation paradoxically in­
creases, it takes up calcium from the 
“ion-free” fluid still containing small
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quantities of calcium (0.1—0.2 pmol), 
with sustained dialysis the calcium 
content of the preparation increases 
while its calcium binding capacity 
falls. Flattening of the spectrum curve 
may be related to these phenomena, 
the degree of flattening can be charac­
terized by the extinction quotients 
measured at 276 and 252 nm. If the 
dialysis volume is increased, changes 
in conformation of gluten-ES may 
occur as indicated by the icreased 
calcium content and decreased cal­
cium binding capacity.

In previous studies [20] we found 
that our gluten resp. gliadin prepara­
tions contained 20 21% aminodi-
carbonic acids (95 — 96% of these is 
glutaminic acid), one of the carboxyl 
groups does not participate in the 
chain-forming peptide bonds. In glu­
ten-ES, having a molecular mass of 
36 000 and being capable of binding 
calcium ion, there must be glutaminic 
acid of 7200 — 7600 molecular mass, 
corresponding to 49—52 mol free 
carboxyl suitable for the binding of 
calcium ion. If we anticipate that two 
free carboxyl groups bind one calcium 
ion, 1 mol gluten-ES can bind 24 
26 mol Ca2+. Further calculations lead 
to a figure of 0.667 0.720 pmol Ca2+
bound by 1 mg gluten-ES. This is in 
fair agreement with the figure obtain­

ed in our experiments and shown in 
Table III in the last column, where 
bound calcium plus calcium binding 
capacity is indicated: this is 0.737 
pmol. The possibility, however, can­
not be excluded that a proportion of 
glutaminic acid present in gluten-ES 
is gamma-carboxyglutaminic acid.

The calcium binding property of 
our preparation has been proved also 
by the fact that it is capable of inhibit­
ing the ATPase activity and calcium 
uptake of FSR. This shows that glu­
ten-ES may influence the free cal­
cium level and thereby muscle func­
tion. This mechanism may play a 
certain role in the pathogenesis of in­
testinal muscle hypotonicity charac­
teristic of coeliac disease. We are now 
investigating the effect of gluten-ES 
on various calcium ion mediated pro­
cesses and membrane structures and 
could already show that the prepara­
tion markedly inhibits the super­
precipitation of actomyosin.
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Experience based on 800000 newborn 
screening tests of the Budapest 

Phenylketonuria Centre
L  S z a b ó , Csilla S o m o g y i , Mechtild M á t é

N a tio n a l In s t i tu te  o f  In fa n t an d  C hild  H e a lth , B u d ap est

800 000 new borns w ere screened  fo r h y p e rp h en y la lan in aem ia  b y  th e  
G u th rie -te s t in  th e  B u d ap est P K U  C en tre  in  th e  10 and  a  h a lf  y e a rs  since 
1 M ay, 1973. T he blood sam ples w ere ta k e n  fro m  m a tu re  new borns o n  th e  
f if th  a n d  fro m  p rem a tu re  bab ies on  th e  fo u r te e n th  d a y  o f life. A ll in fa n ts  
ex h ib itin g  a  level equa l to  o r  exceed ing  12 m g /d l w ere te leg raph ica lly  in v ited  
to  th e  C en tre  a n d  those  h av in g  a  level o f  15 m g /d l o r h igher w ere p u t  o n  an  
a p p ro p r ia te  d ie t. T he p a tie n ts  w ere c lassified  accord ing  to  th e  re s u lt  o f 
th e  p h en y la lan in e  to le ran ce  73 w ere  fo u n d  to  h av e  classica l p h e n y l­
k e to n u r ia  a n d  15 h a d  a ty p ic a l p h e n y lk e to n u ria . T he to ta l  incidence o f  p h e n y l­
k e to n u r ia  w as th u s  1 : 9091. The m e a n  age  a t  in tro d u c tio n  o f  d ie t  w as 
30 +  15 d a y s  d u rin g  th e  f i rs t  period , w h ile  2 1 + 1 1  days d u rin g  th e  second  
period . In f a n ts  h av in g  an  in itia l va lue  o f  4 — 12 m g/d l w ere k e p t u n d e r  co n ­
tin u o u s  co n tro l; am ong  th e m  69 w ere fo u n d  to  h ave  benign h y p e rp h e n y l­
a lan in aem ia  (H P A ). The P K U /H P A  ra t io  a m o u n te d  to  1.28. B o th  sc reen ing  
and  ca re  w ere  ca rried  o u t b y  th e  C en tre , an d  th e  p rac tice  o f care  is desc rib ed  
in d e ta il. A  p re lim in a ry  ev a lu a tio n  o f  th e  th e ra p e u tic a l re su lts  w ith  a  v iew  
o f  th e  p a t ie n ts ’ social class is offered. P h en y la lan in e  levels d u rin g  th e  d ie t 
w ere g re a tly  in fluenced  b y  th e  fam ilia l b ack g ro u n d  and  th e  so c io cu ltu ra l 
en v iro n m en t.

The first report on the prevalence of 
phenylketonuria (PKU) in Hungary 
was published in 1961: among 1500 
mentally handicapped children 0.66% 
were found to have PKU. The dis­
order showed the highest prevalen­
ce, 2.2%, in residence institutions. 
Screening for PKU during the neo­
natal period was initiated on a national 
scale in 1968 using the Guthrie-test
[7]. The University Children’s Depart­
ment in Szeged was charged to organ­
ize the screening. This centre gradu­
ally extended its activities over the 
Eastern part of the country. During 
the first five years 100 000 newborns

were screened, the incidence was some­
what higher than 1 : 10 000. In 1973, 
a second PKU screening centre was 
established in Budapest, and by the 
beginning of 1975 continuous mass 
screening and care had become obliga­
tory for the whole country. The Na­
tional Institute of Child Health pub­
lished a booklet describing the diag­
nostic and therapeutic principles of 
PKU, its essential features, the prin­
ciples of diagnosis and treatment and a 
detailed formulary adapted to Hungar­
ian conditions, supplying information 
for parents, health visitors and doc­
tors.

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 1 9 8 5  
A k a d é m ia i  K ia d ó , B u d a p e s t
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O r g a n iza tio n  of the screen in g  p r o ­
g ra m m e

In Hungary, having 10.6 million 
inhabitants, nearly all births take 
place in obstetric institutions and all 
mothers delivering at home are ad­
mitted to hospital as soon as possible. 
The mean number of births per annum 
was about 150 000 during the reported 
period, the rate of low-birth-weight 
newborns (under 2500 g at birth) was 
high, 10% throughout the period.

The introduction of the screening 
programme was preceded by informa­
tion spread by mass media and 
circulars to the public. The obligatory 
character of screening was accepted 
without any difficulty. This may have 
been due to the fact that preventive 
vaccinations including BCG have been 
a common practice in the country.

The blood sample from mature 
babies is obtained on the fifth day of 
life, the usual day of discharge from 
hospital; for infants with a low birth 
weight blood sampling is postponed 
to the fourteenth day. Screening and 
care are carried out by the two centres 
supplied with up-to-date laboratory 
facilities. The centres maintain a close 
contact with the neonatal health insti­
tutions, practitioners, kindergartens, 
schools and especially with the parents.

The leader of the department car­
ing for the newborn is responsible for 
the completeness of screening. From 
the centres an annual report on the 
number of blood samples obtained 
from each institution is sent to the 
responsible persons who can then 
check the figures for completeness.

The centres mutually inform each 
other about all problems and report 
the number of screened newborns, 
test repetitions and the definite num­
ber of diagnosed cases to the National 
Institute of Child Health. Every year 
this institute organizes with the 
Ministry of Health a conference for 
the chief paediatricians of the coun­
ties where the results, difficulties and 
further tasks are reported.

The two centres have proved suffi­
cient for this work; each of them 
receives 70 000 blood samples annu­
ally, a number thought to be the opti­
mum. It seems advantageous that the 
centres work in the framework of 
paediatric institutions [10, 23]. The 
centres are now also charged with 
neonatal screening for galactosaemia, 
also performed by the microbiological 
Guthrie-test [8]; this screening has 
been obligatory since 1977.

In the Budapest centre the screen­
ing and care of PKU patients is car­
ried out by a team comprising a full­
time paediatrician expert in clinical 
genetics, a chemical engineer, a biol­
ogist, three technical assistants and 
a part-time psychologist. All members 
of the team make personal acquaint­
ance with all affected families, pos­
sess appropriate practical knowledge 
on treatment and diet of the disorder 
and all share success and failure alike. 
In addition, the team participates in 
diagnostic tasks of other inborn errors 
of metabolism, research into clinical 
genetic problems, graduate and post­
graduate teaching of medical students 
and doctors, health visitors and tech­
nical assistants.
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M a t e r i a l

D u rin g  th e  10 y ea rs  a n d  9 m o n th s  from  
1 M ay, 1973, to  31 J a n u a r y ,  1984, a  to ta l 
o f  800 000 blood sam p les  w as received  on 
Schleicher-Schüll N o. 2994 f i lte r  paper. 
D u rin g  th is  tim e  th e re  w as f i r s t  a  steep  
in crease  in  b ir th  r a te  fo llow ed  b y  a  p ro ­
nounced  b u t g rad u a l d ecrease . D uring  the 
f i rs t  period , from  1 M ay, 1973, to  31 D ecem ­
ber, 1978, th e  n u m b e r o f  sam p les increased 
ev e ry  year, th e  h ig h es t fig u re , 92 000 was 
a tta in e d  in  1976. T he  r a te  o f  com pleteness 
d u rin g  th e  f irs t period  in c reased  from  80 to  
91% . D uring  th e  second  pe rio d , from  1 
J a n u a ry , 1979, to  31 J a n u a r y ,  1984, the 
dem ograph ic  w ave h a d  a b a te d , and  th is 
w as re flec ted  in  a  d ecrease  o f  th e  annual 
n u m b er o f  blood sam p les, b u t  th e  ra te  of 
com pleteness increased  to  98 .6%  b y  1983. 
T h is h igh  ra te  w as d u e  to  th ree  fac ts:
(i) T he  screen ing  h a d  b ecom e obligatory ;
(ii) o b liga to ry  tra in in g  o f  a ll nu rses w ork­
ing  in  n eo n a ta l in s ti tu tio n s ; (iii) in  1982, 
w hen h y p o th y ro id ism  sc reen in g  w as also 
inc luded  in to  th e  p ro g ram m e , a  large-scale 
o rg an iza to ry  an d  in fo rm a tio n  cam paign  
to o k  place. Since th e n  a ll in s ti tu tio n s  fulfil 
th e ir  ob ligation  to  p o s t  th e  sam ples tw ice 
ev e ry  week. T h e reb y  th e  age  a t  in tro d u c ­
tio n  o f  tre a tm e n t co u ld  m a rk e d ly  be low er­
ed. T he p a re n ts  o f  n ew b o rn s  exh ib itin g  a  
positive  o r su spec t level rece ive  a  d irec t 
te leg ram , th u s  o n ly  1 — 3 d a y s  elapse be­
tw een  abno rm al read in g  an d  th e  in s titu tio n  
o f  tre a tm e n t.

M e t h o d s

G u tl i r ie - te s t

T he G u th rie -te s t is u sed  fo r m ass screen- 
ing  [7]. F o r  se m iq u a n tita tiv e  evalua tion , 
haem oglobin  an d  th e  p la sm a  p ro te in s  are  
d e n a tu re d  b y  h e a t fo r th re e  m in u tes . S tan ­
d a rd  blood sam ples c o n ta in in g  4, 6, 10, 16 
an d  20 m g/d l o f  p h e n y la la n in e  a re  used. 
T h ey  a re  p rep a red  b y  a d d it io n  o f  know n 
q u a n titie s  o f  p h en y la lan in e  to  blood w ith  
p heny la lan ine  level m e a su re d  b y  spectro-

flu o ro m e try . T he filte r p ap e rs  co n ta in in g  
th e  s e p a ra te  b lood sam ples a re  d ried  on 
a  h o r iz o n ta l g rid  [19]. T he s ta n d a rd  b lood 
sam p le s  a re  s to red  in  a  re frig e ra ted  desic­
c a to r  [14]. T he op tim u m  sp o re /in h ib ito r 
ra t io  is a d ju s te d  fo r ev ery  cu ltu re . T he 
c u ltu re  m ed iu m  is poured  in to  p la s tic  
p la te s , e a c h  p la te  is used fo r cu ltu rin g  
120 d isk s  7 m m  in  d iam eter. T he s ta n d a rd s  
a n d  th e  b lood  sam ples o rig in a tin g  fro m  
p e rso n s  su sp ec ted  to  have  h igh  levels a re  
p lace d  to  th e  cen tre  o f  th e  p la te , an d  th e  
4 m g /d l s ta n d a rd s  a re  p laced  in to  th e  
co rn ers .

A n  a re a  e x h ib itin g  g row th  in h ib itio n  o f 
B . subtilis  develops in  a b o u t 3%  o f  th e  
b lood  sam p les. I n  a  m inor f ra c tio n  o f  these  
cases th i s  is due to  an tib io tic s  ta k e n  b y  th e  
m o th e r  o r  th e  new born. I n  th e  m a jo r i ty  
o f  cases  th e  f i lte r  p apers  m u s t h av e  been  
c o n ta m in a te d  w ith  som e in h ib ito r  d u rin g  
s to ra g e  o r  tra n sfe r . R ep ea ted  use o f  a u to ­
c lave  h e a t  red u ces th e  percen tag e  o f  in h ib i­
t io n  to  0 .2 % . I f  g row th  in h ib itio n  is o b ­
se rv ed  a f t e r  rep e titio n , th e  h e a lth  v is ito r 
o f  th e  ch ild  is asked  to  send a  second  b lood 
sam p le  ta k e n  b y  h e r in  th e  n ew b o rn ’s 
hom e.

B lo o d  sam p les o rig inating  from  ch ild ren  
on  d ie t  w ere  used  fo r con tro l. I n  these  sa m ­
p les p h e n y la la n in e  is ro u tin e ly  d e te rm in ed  
b y  sp ec tro flu o ro m e try . B y  sam p ling  as 
la te  a s  th e  f if th  d a y  o f  life, b y  th e  use  o f  
a p p ro p r ia te  s ta n d a rd s  to  increase  sen s itiv ­
i ty  o f  th e  se m iq u a n tita tiv e  G u th rie -te s t, 
a n d  b y  th e  use o f  q u a lity  co n tro l a ll s a m ­
p les  c o n ta in in g  m ore th a n  4 m g /d l o f  
p h e n y la la n in e  a re  no ted  w ith  c e r ta in ty .

A n  in c reased  level w as en co u n te red  in  
tw o  cases  o f  ga lac tosaem ia . Tw o false p o si­
tiv e  re s u lts  occu rred ; in  one case th e  sam p le  
w as c o n ta m in a te d  w ith  casein  h y d ro ly sa te , 
in  th e  o th e r  case tw o sam ples o rig in a tin g  
fro m  a n  a ffec ted  child  w ere sen t in  u n d e r  
tw o  d if fe re n t nam es. W e w ere aw are  o f  tw o 
false n e g a tiv e  findings. B o th  cases w ere 
reco g n ized  a t  th e  age o f  six  y ea rs  a t  fam ily  
sc reen in g . O ne o f  th em  h ad  a ty p ic a l P K U  
m a n ife s tin g  itse lf  w ith  severe b eh av io u ra l 
d is tu rb a n c e s  an d  em otional lab ility , his
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IQ  w a s  90. T he o th er false n e g a tiv e  case 
a t  sc re e n in g  h ad  severe classica l P K U  w ith  
a  v e ry  low  IQ .

Supplem entary tests

S e ru m  pheny la lan ine  is m e a su re d  b y  th e  
sp e c tro flu o ro m e tr ic  m ethod  o f  M cC ainan  
a n d  R o b in s  [16]. F o r th is  p u rp o se  th e  
S ig m a  k i t  N o. 60-F, based  on  th e  sam e 
p rin c ip le , h a s  been used since 1980. A  co m ­
p a r is o n  b e tw een  these find ings a n d  th o se  
o b ta in e d  b y  th e  G u th rie -te s t h a s  show n 
t h a t  th e  d ifference does n o t exceed  10%  
w ith  b lo o d  sam ples c o n ta in in g  a b o u t 
4 m g /d l. I n  29 blood sam ples co n ta in in g  
15 m g /d l o u t  o f  th e  45, th e  m icrob io log ica l 
te s t  m e a s u re d  values h igher b y  2— 4 m g/d l. 
T h re e  q u a r te r s  o f th e  b lood sam p le s  w ith  
a  p h e n y la la n in e  level exceed ing  20 m g /d l 
b y  th e  G u th rie - te s t w ere fo u n d  to  c o n ta in  
m o re  t h a n  20 m g/d l b y  sp ec tro flu o rim e try . 
T h is  w a s  in  ag reem ent w ith  th e  fin d in g s 
o f  B e lto n  e t  al. [1].

S e ru m  ty ro s in e  w as d e te rm in e d  q u a n ­
t i ta t iv e ly  b y  th e  Sigm a 70-F k i t  b ased  on  
th e  sp ec tro flu o rim e tr ic  m e th o d  o f  W aa lk es 
a n d  U d e n fr ie n d  [27]. I n  e a rlie r  y e a rs  th e  
m e th o d  o f  E fro n  e t al. w as u sed  fo r  se ru m  
a n d  u r in e  am inoacid  c h ro m a to g ra p h y  [6], 
a n d  m o re  recen tly  th in -lay e r c h ro m a to g ­
r a p h y  h a s  been  applied  [13]. F o r  d em o n ­
s t r a t io n  o f  phenolic ac id s in  u r in e , th e  
fe r r ic h lo rid e  reac tion  an d  th in - la y e r  ch ro ­
m a to g ra p h y  w ere used; p re p a ra tio n  o f  th e  
m a te r ia l  w as  carried  o u t b y  th e  K och- 
L ig h t m e th o d  [13], and  th e  sam p le s  w ere 
ru n  a c c o rd in g  to  S chm id t [24]. B y  th is  
m e th o d  p h en y lp y ru v ic  ac id  a n d /o r  o- 
h y d ro x y -p h e n y la c e tic  ac id  w ere  fo u n d  in  
a ll u r in e  sam p les  o f affected  c h ild re n  before  
th e  ag e  o f  five  weeks.

R esu lts

D if fe r e n tia l  d iagnosis of h y p e rp h e n y l-  
a la n in a e m ia

Figure 1 shows the strategy for 
further tests depending on the results

of the first Guthrie-test. Negative 
results are not sent to the local health 
workers. A second blood sample is 
asked for if the result of the first test 
was 4 12 mg/dl; if a similar result is
obtained, monthly checking is de­
manded. If two subsequent blood 
samples furnished normal phenylala­
nine levels within the first year of 
age, the condition was designated 
transitory hyperphenylalaninaemia 
(HPA). If the level falling between 4 
and 12 mg/dl persisted beyond the 
first year of life, sustained hyper­
phenylalaninaemia was diagnosed and 
regular checking was maintained. 
Whenever a level of 12 mg/dl or more 
is found the parents are asked in a te­
legram to come and present the child. 
If in such a child a level of 15 mg/dl 
or higher is found with an increasing 
intermittent tendency, a phenylala­
nine-poor diet is immediately pre­
scribed. If the blood sample taken 
from the presented child is lower than 
15 mg/dl, the possibility of atypical 
(variant) phenylketonuria is consid­
ered and regular checking of the child 
on normal protein intake (2 — 2.5 g/ 
kg/day) is recommended. In some 
cases treated like this the phenyl­
alanine level increased again and then 
a phenylalanine-poor diet had to be 
prescribed. In other cases the phenyl­
alanine falls rapidly and stabilizes at 
a level of 4 10 mg/dl, pointing to
sustained mild HPA.

As early as 1976, a loading test with 
natural protein [3] was introduced for 
differential diagnostic and prognostic 
purposes. Since this test proved to be 
of no practical value it was abandoned
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F ig . 1

in 1979. Now the following param­
eters are used for estimating phenyl­
alanine tolerance: (i) Speed and de­
crease in serum phenylalanine after 
initiation of a diet with restricted 
phenylalanine content, (ii) The rate 
by which natural protein could be 
reintroduced, (iii) The quantity of 
natural protein, principally cow’s 
milk, tolerated during the second year

of life for maintenance of the desir­
able phenylalanine level of 4 —8 mg/ 
dl. (iv) Severity and duration of 
derangements of phenylalanine metab­
olism elicited by intercurrent dis­
eases.

Classification of our patients on diet 
has been based on phenylalanine 
tolerance. Patients aged between 1 
and 2 years with a phenylalanine
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tolerance of daily 30 - 60 mg/kg (daily 
total intake less than 500 mg) were 
classified as classical phenylketonuria 
(severe or mild), those tolerating daily 
75— 100 mg/kg (daily total intake 
more than 500 mg) were regarded as 
atypical (variant) PKU as can be 
seen in Table I.

Classical P K U

72 patients kept on diet during the 
neonatal period have been registered, 
41 boys and 31 girls; 4 of them were 
low-birth-weight infants. Most were 
breast-fed prior to the first blood­
sampling. The results of the first 
Guthrie-test are shown in Table II.

Table III illustrates the levels ob­
tained during diet, as grouped ac­
cording to the periods within the 
10 years. The result obtained at ad­
mission exceeded 20 mg/100 ml in all 
infants, by spectrofluorimetry the 
mean phenylalanine level was 44. 5 ±  
18.3 mg/dl and the mean tyrosine 
level, 2.1 ±  0.9 mg/dl. This is in 
agreement with the findings obtained 
by O’Flynn et al [17] in 216 classical 
PKU patients in U.S.A. The mean 
phenylalanine/tyrosine ratio was 23.6 
±  12.8 in our material.

At first admission to our depart­
ment, 61% of the patients were ex­
clusively breast-fed, mixed feeding 
was given to 11%, only a high-protein

T able  I

D istribu tion  o f  v a r io u s  ty p e s  o f h y p erp h en y la lan in aem ia  
a m o n g  800 000 screened n ew b o rn s

Type n

Classical P K U 72
T ransito ry  P K U 1+
A typical (varian t) PK U 7
L ate-onset a typ ica l PKU 7
In te rm itte n t P K U 6
P erm anen t H P A 6 9
T ransien t H P A 111

+ : died

T a b l e  I I

R e s u lt  o f  G u th rie  te s t in  c lassica l
P K U  p a tie n ts  a t  screen ing

Phenylalanine, mg/dl n

4 - 1 4 3

1 6 -2 0 4 4

H igher th a n  20 2 6
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T a b le  I I I

D a ta  o f  c lassical l ’K U  p a tie n ts  concern ing  d ie t d u rin g  tw o  periods, m ean s and
s ta n d a rd  d ev ia tio n s

Period 1 
1 May 1973 — 
31 Dec 1978

Period 2
1 Jan 1979—31 Jan 
1984

Age a t admission, days 27 ± 1 2 20 ± 1 0

Age a t introduction of diet, days 30± 15 21±11
Length of hospital s tay  for diet adjustm ent, days 28± 1 0 27± 1 4
Time needed for in troduction  of 100 m l cow’s 

m ilk into the diet, days
2 1 ^ 1 6 12 ±  6

Q uantity  o f tolerated milk a t  discharge, ml 148±49
Phe tolerance a t discharge from  hospital, mg/kg/day 65± 28
Form ula a t discharge Berlophen

(Berlin
Chemie)

only

60% : Berlophen 
30%: Nofelan (Polfa) 
10%: Albumaid X P  

(Maizena)
10%: P-AM (Maizena)

formula was administered to 15% and 
a low-protein formula to 13%. There 
was no difference in the phenylala­
nine level among the groups at ad­
mission.

Transitory PKU with an extremely 
rapid improvement of phenylalanine 
tolerance was encountered in one 
case. By the sixth month of life the 
phenylalanine level was stable below 
4 mg/dl in spite of a normal diet. This 
child, offspring of caravan-dweller 
Gypsies, died of pneumonia when one 
and a half years old.

A ty p ic a l  P K U

During the neonatal period, 7 cases 
of atypical (variant) PKU were found, 
6 girls and 1 boy. All were mature 
babies. In two, the phenylalanine 
level was very high by the Guthrie- 
test, 15 and 30 mg/dl, respectively, 
both were put on diet on the 17th day

of life, then they had a phenylalanine 
level of 20.2 and 28 mg/dl, respective­
ly. The other five patients had a level 
between 6 — 8 mg/dl; four of these 
were put on diet between six weeks 
and three months of age because of an 
increasing level by the time of the 
first control, then they had levels 
between 35 44 mg/dl. In the seventh
child the increase was slower, 15 mg/dl 
was exceeded as late as by the third 
repetitive control, she was put on diet 
when two and a half months old.

At discharge, after adjustment of 
the diet, their mean phenylalanine 
tolerance was 75 mg/kg/day, with a 
range of 65 125. At the age of two
years all were tolerating daily 200 
250 ml cow’s milk with a serum 
phenylalanine level of 4 — 8 mg/dl. 
There has been no relapse in their 
phenylalanine tolerance ever since, 
their daily intake is above 500 mg. 
The oldest child is now 8 years and

3 Acta Pacdiatrica Hungarica 26,1985



120 L  Szabó et al: PK U  screening

the youngest 3 years old; all have 
shown a normal intellectual and 
behavioural development.

Table III shows the phenylalanine 
tolerance of classical PKU patients 
at discharge after prescription of the 
diet. As can he seen, there was no 
difference in this respect between 
classical and atypical PKU at this 
age.

In the course of continuous check­
ing of the group affected by perma­
nent HPA, we encountered biological 
variants hardly known in the inter­
national literature; in these cases, 
indication of the diet was a great 
dilemma. These patients could be 
classified into two subgroups. In late- 
onset atypical PKU (seven cases) 
a rapid increase of the phenylalanine 
level occurred between six and ten 
months of age, and all biochemical 
parameters fulfilled the criteria of 
atypical (variant) PKU. In intermit­
tent PKU (6 cases) extreme fluctua­
tions of the phenylalanine level were 
observed, with unpredictable period­
icity and intensity. The character­
istics of these patients will be reported 
in a separate paper.

Permanent benign hyperphenylalanin- 
aemia

This group consisted of 69 cases, 
35 boys and 34 girls. All had an initial 
screening value of 4 — 12 mg/dl. At 
immediate repetition the level was 
4 mg/dl or higher. They were checked 
monthly during the first year of life, 
every three months during the second 
year, and annually twice after the end

of the second year. In half of the pati­
ents there was a single peak of about 
15 mg/dl at the age of 3 — 4 or 8 — 
11 months, on all other occasions they 
had a level not exceeding 10 mg/dl. 
The peak could be related with the 
introduction of protein-rich food.

All children were seen by us around 
their first birthday, and clinical and 
laboratory examinations were then 
conducted. In the meantime we kept 
a close contact with the child’s health 
visitor. Mean age of the patients now 
is 5.9 years, the majority attends 
school or kindergarten. We receive 
regular information about their 
achievements, they have made 
a problem-free intellectual and per­
sonality development not deviating 
from the mean.

Incidence of hyperphenylalaninaemia

The area covered by our screening 
comprises the capital with more than 
two million inhabitants, and 8 out of 
the 19 counties of Hungary with about 
3 million inhabitants. Table IV shows 
the incidence of the various forms of 
hyperphenylalaninaemia as calculated 
from the 800 000 screening results, 
the false negative cases included. The 
early and late-onset forms of atypical 
phenylketonuria are in the same 
group.

The two centres, in Budapest and 
Szeged, have screened 1 760 042 new­
borns up to 31 December 1983. Among 
these, 212 cases of PKU have been 
found [22], corresponding to an over­
all incidence of 1 : 8302. Accord­
ing to comparative studies [9, 26]
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T a b le  IV

In c id en ce  o f  h y p e rp h en y la lan in aem ia  ty p es , 
based  on  800 000 screen ing  te s t  resu lts

Type
n

Budapest Country

1. Classical PK U* 18 65 1 : 10 969
2. Early- and late-onset atypical 

PKU**
3 12 1 : 63 333

All PK U  (1 plus 2) on diet 21 67 1 : 9 091
3. In te rm itten t P K U - 6 1 : 133 333
4. Perm anent H PA 13 66 1 : 11 594

* negative neonatal result: one ease 
** negative neonatal result: one ease

this incidence is somewhat higher 
than in some adjacent countries like 
Austria, Czechoslovakia or the Ger­
man Democratic Republic and com­
parable to the 1 : 8956 observed in 
Poland. In the area of the Budapest 
centre the ratio PKU/HPA is 1 .28 , 
much higher than in the above men­
tioned countries, especially in Poland 
where this value amounts to 9 .94 . 
Exact statistical comparison is, how­
ever, greatly impeded by differences 
in terminology.

As can be seen in Table IV, all types 
of HPA have a higher incidence out­
side Budapest than in the capital 
although they were almost equally 
represented in the material (53 and 
47%, respectively). It is noteworthy 
that the overwhelming majority of 
the parents, and even more of the 
grandparents, were born in small 
settlements irrespective of the birth­
place of the child. Quite strikingly, 
a single case has only been found 
among Gypsies, a minority still isolat­

ed within the Hungarian population; 
their number is estimated at 500 000.

C u rren t practice  of care

In Hungary medical help is gratu­
itous for every citizen. In the case of 
phenylketonuria this can be trans­
lated into the following terms: PKU 
dietary formulas are gratuitous; 
starch containing foods are gratu­
itous ; expenses of travel for examina­
tions of the child and both parents 
are repaid to the family; child benefit 
is paid also for a single child (other­
wise it is only paid for two or more 
children) ; the mother of a PKU child 
may have paid leave until the child 
is six years old (with healthy children 
this is due for three years).

The blood samples of the children 
registered in our centre are taken at 
home and sent to us together with 
a diet control sheet. This is filled out 
by the parents assisted by the health 
visitor, registering the child’s weight,
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appetite, intellectual and motor devel­
opment, eventual intercurrent dis­
eases, etc. Questions concerning the 
diet may be asked by the parents. The 
result of the test is sent back to the 
parents, the letter usually includes 
advices. Children under three years 
of age are seen by us at least every 
half year, in case of difficulties more 
frequently. From three years on all 
children undergo psychological exami­
nation at least once a year. All chil­
dren above three years are sent to 
kindergarten, initially for a half day, 
later for a whole day. In such cases 
the parents supply the foods. This 
type of activity has proved excellent 
for the personality development of 
the child and his subsequent entry to 
school is facilitated.

For the parents of PKU children, 
meetings are organized by our centre. 
For schoolchildren affected by the 
disorder there are separate reunions. 
Meetings between the parents are pro­
moted, an experienced skilled parent 
may be most helpful in giving advice 
especially in the details of diet. A 
report is supplied by the teacher of 
each child annually, preferably at the

time of the psychological examination.
Mean age of our patients now is six 

years. They were classified into one 
of five social classes according to their 
father’s educational level, as shown 
in Table V. The children’s condition 
was then scored as good, medium or 
bad according to the following points : 
educational level of both parents, 
dwelling conditions, monthly income, 
cultural claims, the child’s other dis­
eases, quality of child-parent bond, 
educational methods of the parents, 
cooperation, keeping the diet, reports 
released by the health visitor or 
leader of the kindergarten or teacher, 
progress in school, and IQ. As seen 
from Table V, there was a strong cor­
relation between the score and the 
social class, especially in the 36 chil­
dren who were regularly subjected to 
an intelligence test. Unsatisfactory 
keeping of the diet only occurred in 
the social classes IV and V with three 
exceptions.

The effect of the strictly kept diet 
was unsatisfactory in two cases. In 
one of these, lack of movements, 
muscular hypotension, hyperflexibil­
ity of the joints were striking from

T a b l e  V
P re lim in a ry  e v a lu a tio n  of th e ra p e u tic  effec t

Social class (Paternal educational level) n Good Medium Bad IQ, mean ±  SD

I. U n iv e rs ity  or equivalent degree 11 9 2 0 108±17
II .  S econdary  school (graduation a t  gram m ar 

school or secondary technical school)
15 12 2 l n =  10

I I I . Skilled worker (Eight years e lem entary  
school plus 3 years technical school)

31 12 17 2 100±12 
n =  12

IV. Sem iskilled worker (Eight years elem entary 
school plus course)

18 1 12 5
88 ± 1 2

V. U nskilled  worker (Prim ary school w ith  or 
w ith o u t final examination)

11 1 4 0 n =  14
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the first month of life. The damage 
may have been due to perinatal lesion 
but also to maternal hyperphenyl- 
alaninaemia, since the mother’s level 
was found to be as high as 10 mg/dl 
in repeated tests. In the other child, 
keeping the diet was made difficult 
by frequent vomiting, intercurrent 
febrile infections and recurrent hyper- 
calcaemia of obscure origin during 
the first ten months of life. No hyper­
tonicity of the muscles or progressive 
neurological symptoms characteristic 
of malignant PKU were encountered 
in this patient.

D isc u ssio n

The well-known clinical and bio­
chemical variability due to genetical 
heterogeneity has been reflected in 
our material. In recent years much 
progress in classification has been 
achieved by the advent of in vitro and 
in vivo determinations of phenyl­
alanine hydroxylase activity. How­
ever, the rest activity of the enzyme 
still divides groups overlapping be­
tween classical and variant forms. In 
addition, there is no method predict­
ing the further individual development 
of the untreated child [2, 4, 5, 11, 12, 
15, 18].

Over the whole world phenylalanine 
levels are the best indicator for thera­
py. It appears that, in contrast to the 
USA where the limit value for thera­
peutic intervention is 20 mg/dl [21], 
many European countries, including 
the U.K., have become more conserva­
tive, proposing therapy for neonates 
with a level of 15 mg/dl ; this is already

near to the 10 mg/dl initially proposed 
by Bickel [4]. In consequence, the 
number of newborn found by screen­
ing to have atypical variant PKU is 
increasing; this is, however, not in­
dicated in the national statistics of 
the individual countries [4, 9, 26].

In our practice, 15 mg/dl is the 
limit value of blood phenylalanine for 
therapeutic intervention. The course 
of phenylalanine tolerance is still a 
primary tool in classifying PKU into 
severe, mild and atypical PKU, and 
this, too, has an impact on the quality 
and duration of the diet. In spite of 
lowering the age at introduction of 
therapy (Table I) our results are 
negatively influenced by the fact that 
nearly half of the parents had low 
sociocultural and psychosocial ratings. 
In a large number of families the lack 
of parental cooperation and respon­
sibility led to failure of our efforts to 
maintain the phenylalanine level at 
4 8 mg/dl, especially after the age
of one and a half years.

Our experience suggests that the 
efficacy of care must be improved by 
the principles as follows:

PKU children, their parents and 
grandparents need individual care in 
view of their variable familial back­
ground.

A description of the familial 
environment should be asked for im­
mediately after confirmation of the 
diagnosis.

Organization of a parent patro- 
nation system seems promising; ex­
pert parents of successfully treated 
PKU children should be encouraged 
to visit or accept beginners in their
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homes, the sight of a successfully 
treated child is a most effective emo­
tional tool.

— Parents who cannot cope with 
the problems should be encouraged to 
give their child to State care, special 
homes should be set up for this 
purpose.

- Early education of the child 
should be extended to special knowl­
edge about his or her own disorder, 
the limitations imposed by it and their 
reason. If this does not happen, the 
child will brake the diet by stealing 
or other surreptitious self-feeding, 
especially after the early years. The 
disorder should not be kept in secret 
from the relatives and the neighbours.

Knowledge of the diet should 
be extended to all family members, 
especially to the father and grand­
parents.

- For children in whom aversion 
against casein hydrolysate has devel­
oped, products consisting of synthet­
ic amino acid mixtures should be 
secured.

- The parents’ attention should 
increasingly be drawn to the fact that 
the diet has to be kept also during 
periods of intercurrent febrile dis­
eases; thereby the severity and dura­
tion of a liyperphenylalaninaemic 
period can be shortened.

Gradual omission of the diet of 
patients with classical PKU is recom­
mended after the age of 10 years [5, 
20, 25, 28], in children with weak 
school performance or with parents 
willing to go on with the diet even 
later. The period of relaxation is 
planned for two years. During this 
period the children are checked twice 
yearly, when EEG and psychological 
examinations are carried out and the 
teacher is asked for a report. Special 
attention is paid to the child’s behavi­
our. After this period of transition, 
a decision is made by us together with 
the parents as to a change for a 
natural diet poor in protein; when its 
risks and the eventual necessity of a 
return to the diet are discussed. 
Female children are told about the 
necessity of diet before conception 
of a future child of her own. For 
atypical PKU, relaxation is instituted 
from the age of six years but until 
the age of ten years the blood level 
must never exceed 15 mg/dl.
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Influence of beta-receptor stimulation on 
catecholamine and phospholipid concentrations 

in lungs of fetal rabbits
J U r b a n , Krystyna D z i e n i s

In s t i tu te  o f  O b ste tric s  a n d  G ynaecology, M edical School, B ia ly sto k , P o lan d

I t  w as s tu d ied  w h e th e r th e  b e ta -re c e p to r  s t im u la tin g  feno tero l had  
an y  in fluence  o n  endogenous ca techo lam ines in  th e  lung  tissue  o f  fetuses. 
O n th e  23rd , 2 7 th  an d  31st days o f  p reg n an cy , c o n c e n tra tio n s  o f  n o rad ren a lin e  
an d  do p am in e  in  th e  lung  hom ogenate  o f  m a tu re  an d  im m a tu re  ra b b it 
fe tuses w ere d e te rm in ed  b y  flu o ro m etry , a n d  th e  basic  su r fa c ta n t com ponen ts 
to ta l  ph o sp h o lip id s an d  lec ith in  b y  co lo rim e try , in  a  g ro u p  receiv ing  be ta - 
m im etic  t r e a tm e n t  an d  in  a  co n tro l g ro u p  rece iv ing  physio log ical s a lt  so lu ­
tion . T he c o n c e n tra tio n  o f  n o rad rena line  d ecreased  w ith  th e  progression  of 
p reg n an cy  b u t  th e  co n cen tra tio n  o f  do p am in e  d id  n o t change  sign ifican tly . 
A p p lica tio n  o f  feno te ro l caused an  increase  in  to ta l  p h o spho lip id s an d  lec ith in  
in  th e  lungs o f  23 an d  27 d a y  old r a b b i t  fe tu ses a n d  d ecreased  th e  co n ­
c e n tra tio n  o f  ca techo lam ines, especially  o f  n o rad ren a lin e . T he  d ru g  h ad  no 
such  e ffec t in  m a tu re  (31 day) fetuses.

Insufficiency of surfactant, anoxia 
and coagulation disturbances are es­
sential factors determining the inci­
dence of idiopathic respiratory distress 
in premature babies [2, 3, 9, 10, 20, 
27]. Anoxia and subsequent tissue 
acidification inhibit lecithin synthesis 
[16, 28] on the one hand and on the 
other evoke a release of catecholami­
nes, especially noradrenaline [20, 21] 
which increases resistance of the pul­
monary vessels [1, 5]. Anoxia and the 
high circulatory resistance enhance 
the permeability of blood vessels for 
proteins and plasma, and result in 
protein-rich exudate in the lung.

Synthesis of surfactant is realized 
by stimulation of adrenergic beta- 
receptors [13, 24], hence all beta- 
mimetics intensify the process. Clini­
cal and experimental examinations

have confirmed the beneficial inf lui 
ence of beta-receptor stimulating 
drugs on maturation of the lung tissue 
[4, 6, 7, 8, 14, 22, 23, 30].

The aim of the present experiments 
was to clarify the influence of feno­
terol on the behaviour of phospho­
lipids and catecholamines in the lungs 
of fetal rabbits.

M a t e r ia l  a n d  M et h o d s

E x a m in a tio n s  w ere c a rr ied  o u t on 
176 B elg ian  r a b b i t  fe tu ses o b ta in ed  from  
22 fem ales. D ead  fe tu ses w ere excluded  
from  th e  ex am in a tio n s . D u ra tio n  o f  p reg ­
n a n c y  w as c a lc u la ted  fro m  th e  d a te  o f 
fem ale covering . E x a m in a tio n s  w ere c a r­
ried  o u t o n  th e  23rd , 27 th  a n d  31st d ay s 
o f  p reg n an cy . T he  ra b b its  w ere d iv ided  
in to  tw o  g ro u p s  (T able  I). T he ex p erim en ta l 
g ro u p  in c lu d ed  11 p re g n a n t ra b b its  w hich

Acta Paediatrica Hungarica 26,1985 
Akadémiai Kiadó, Budapest



128 J  Urban, K  Dzienis: Betamimetics in jetai rabbit

T a b l e  I

G ro u p in g  o f  ra b b its

Examined subjects Controls

Day of gestation Number Number

pregnant rabbits fetuses pregnant rabbits fetuses

23 4 34 4 35

27 4 30 4 31

31 3 2 2 3 2 4

re c e iv e d  0.1 m g/kg  body  w e ig h t o f  feno- 
te ro l in  in trav en o u s  d rip  in fu s io n . T he 
c o n tro l g ro u p  consisted  o f  11 p re g n a n t  r a b ­
b its  w h ic h  received  physio log ica l so lu tio n  
in tra v e n o u s ly . T hen  24 h o u rs  a f t e r  a d ­
m in is tr a t io n  o f  th e  la s t dose o f  fen o te ro l 
a ll th e  fe tu se s  w ere ta k e n  o u t in  g en era l 
a n a e s th e s ia  I n  th is  w ay , 86 fe tu se s  w ere 
o b ta in e d  in  th e  ex p erim en ta l g ro u p  a n d  
90 fe tu se s  in  th e  con tro l g roup .

A f te r  rem o v in g  th e  lungs, th e y  w ere 
d rie d  o n  W h a tm a n  p ap er, w eighed , a n d  
su b s e q u e n tly  hom ogenized in  ice  b a th .

T o ta l phospho lip id s a n d  le c ith in  in  e x ­
t r a c ts  o f th e  lung  tissue  w ere d e te rm in ed  
b y  m ean s o f  th e  co lo rim etric  m e th o d  o f 
Y osh ida  e t  al. [31]. E x tra c t io n  o f  p h o sp h o ­
lip ids an d  lec ith in  fro m  th e  lungs w as c a r ­
ried  o u t b y  th e  m e th o d  o f  F o lch  e t  al. [15]. 
T he o b ta in ed  re su lts  w ere  an a ly sed  using  
S tu d e n t’s t te s t.

C atecho lam ines (n o rad ren a lin e  an d  d o ­
pam ine) in  lu n g  tissue  h o m o g en a tes  w ere 
d e te rm in ed  b y  th e  flu o rim e tr ic  m e th o d  o f  
Spano  and  N e ff [29] a n d  C hang  [11], 
respective ly .

2 5 -f Phospholipids

r b

■ + 1

31 day of 
pregnancy

F i g . 1. C oncen tra tio n  o f  to ta l  p h o sp h o lip id s  a n d  lec ith in  in  lu n g  h o m o g en a tes  before 
(con tro l g ro u p ) a n d  a f te r  feno tero l a d m in is tra tio n
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R e s u l t s

Total phospholipids and lecithin

Concentration of total phospho­
lipids and lecithin in fetal lung homo­
genates was found to increase with the 
age of pregnancy (Fig 1).

In 23 day fetuses, mean concentra­
tion of total phospholipids in the lung 
amounted to 5.78 ±  0.319 /xmol/g and 
lecithin to 3.93 ±  0.30(3 /xmol/g. On 
the 27th day of pregnancy, the mean 
value of total phospholipids was 
9.51 ±  0.452 /xmol/g and of lecithin 
5.34 ±  0.411 /xmol/g. In mature fetu­
ses i.e. on the 31st day of pregnancy, 
total phospholipids in the lung homo­
genate amounted to 20.10 ±  0.876 
/xmol/g and lecithin to 14.50 ±  0.495 
/xmol/g tissue.

After administration of fenoterol, 
in 23 day fetuses the level of total 
phospholipids amounted to 6.84 ±

0.553 and the level of lecithin to 
4.80 ±  0.396 /xmol/g. In 27 day fetuses 
the mean of total phospholipids was 
10.66 ±  0.155 and of lecithin 5.97 ±  
0.170 /xmol/g. The increase was sta­
tistically significant in both groups. 
In the mature fetuses, however, feno­
terol caused no change, total phospho­
lipids amounted to 20.29 d: 0.598 and 
lecithin to 14.68 ±  0.354 /xmol/g.

Catecholamines ( noradrenaline and 
dopamine )

The behaviour of catecholamines 
was different from that of phospho­
lipids and lecithin. The concentration 
of noradrenaline in the lung homo­
genates decreased with the age of 
pregnancy while the dopamine con­
centration was unchanged (Fig 2).

On the 23rd day of pregnancy, 
noradrenaline amounted to 1.27 ±  
0.197 and dopamine to 1.09 ±  0.23

1.6

1.2
<n5in1Л

^ 0.8

0 A Г

Noradrenaline 

□  Dopamine

T

(+1

r f

&

23 27
Control

31 23 27
After fenoterol

31 day of 
pregnancy

F io . 2. C o n cen tra tion  o f  n o rad ren a lin e  an d  d o p am in e  in  lung ho m o g en a tes  before 
(co n tro l g roup) an d  a f te r  fen o te ro l a d m in is tra tio n
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nmol/g. In 27 day fetuses the con­
centrations were 0.452 ±  0.06 nmol/g 
and 1.150 ±  0.156, respectively, while 
in mature fetuses 0.450 ±  0.06 and 
1.0 dr 0.156 nmol/g respectively. After 
administration of fenoterol, concen­
tration of dopamine and noradrena­
line on the 23rd and 27th days of 
pregnancy was lower than in the 
control group, while in the lungs of 
mature fetuses i.e. on the 31st day 
of pregnancy no significant changes 
occurred in the concentration of 
catecholamines (Fig 2).

Discussion

The examinations showed that the 
concentration of total phospholipids 
and lecithin increases whereas the 
concentration of noradrenaline de­
creases in the lungs of the fetal rabbit 
in the course of pregnancy. The dop­
amine content, on the other hand, 
showed no change. These results have 
confirmed the findings of other re­
ports on the role of the adrenergic 
system in maturation of pulmonary 
tissue [13, 17]. It should be empha­
sized that our lecithin values did not 
differ considerably from the data of 
other workers who used alternative 
techniques of lecithin estimation [18, 
19]. Similar observations were done 
by Hallman and Raivio [18] and 
Hayden et al [19] in lungs of rabbit 
fetuses on the 27th and 30th days of 
gestation, respectively. Administra­
tion of betamimetics was found to 
intensify the observed changes, i.e. to 
stimulate the maturation of lung 
tissue.

Decrease of noradrenaline concen­
tration when the dopamine concen­
tration is relatively high, improves 
the blood supply to the lungs. Like in 
the placenta, dopamine decreases the 
blood vessel resistance and thus in­
creases the pulmonary blood flow 
[26]. High concentrations of dopamine 
when the noradrenaline content is 
low, are observed in placenta and lungs 
i.e. the organs where the blood flow 
plays an essential part. Improvement 
of the blood supply in the lungs 
ensures the adequate metabolism of 
the lung tissue which is reflected by 
an increased concentration of total 
phospholipids. The decrease of the 
noradrenaline concentration may be 
explained by the effect of fenoterol 
on the endogenous inhibitor of dopa­
mine, beta-hydroxylase [25].

The obtained results confirmed the 
hypothesis that application of beta­
mimetics in the treatment of pre­
maturity simultaneously serves the 
prevention of neonatal respiratory 
disturbances.
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Bronchial hyperreactivity after infantile 
obstructive bronchitis

G Póder, Györgyi Mezei, I R omhányi, G Veress, P Somogyvári 
with the technical assistance of К Imrei and К K óczai

F ir s t  D e p a rtm e n t o f  P a e d ia tr ic s , Sem m elw eis U n iv e rs ity  M edical S chool, B udapest

A follow -up s tu d y  w as pe rfo rm ed  on 406 p a tie n ts  t r e a te d  fo r in fantile 
o b s tru c tiv e  b ro n ch itis  d u rin g  th e  p e rio d  betw een 1964 an d  1973. T h e ir  m ean 
age w as 12.6 y ea rs  a t  th e  tim e  o f  th e  s tu d y . The m ale : fem ale  r a t io  w as 1.7. 
F o rty -th re e  p a tie n ts  (11% ) b ecam e a s th m a tic  w ith in  10 y e a rs  a f te r  onset 
o f  th e  w heezy ep isode o f  in fancy . In  o n e -th ird  o f th e  363 n o n -a s th m a tic  
ch ild ren , b ro n ch ia l h y p e rre a c tiv ity  w as show n b y  ace ty lch o lin e  a n d  h is ta ­
m ine p ro voca tion . T h ere  w as a  s ig n ific an t co rre la tion  b e tw e e n  th e  num ber 
o f  re c u rre n t o b s tru c tiv e  episodes a n d  th e  length  o f th e  p e rio d  o f  recu rren t 
w heezing on th e  one h a n d  and  b ro n ch ia l h y p e rre a c tiv ity  o n  th e  o th e r  hand .

Obstructive bronchitis is a common 
disease during infancy and early 
childhood. It is characterized by 
fever, dyspnoea, expiratory wheezing, 
sometimes crepitation, dry, later pro­
ductive cough, pulmonary hyperin­
flation, depressed position of the dia­
phragm, on X-rays hyper aeration of 
lungs, and sometimes atelectasis. Ob­
structive bronchitis is usually accom­
panied by upper airways catarrh and 
not infrequently by bronchopneu­
monia.

The condition is also termed spastic, 
asthmatic or wheezy bronchitis; Clark 
and Godfrey wrote of a “wheezy baby 
syndrome” [2]. Some Anglosaxon 
authors apply the term bronchiolitis 
to all forms of wheezing, but most 
experts distinguish the disease caused 
by respiratory syncytial virus from 
obstructive bronchitis [2, 5, 14, 22]. 
Williams and McNicol regard ob­
structive bronchitis as one extreme of

the broad spectrum of asthmatic dis­
eases [20]. Still, the phrase “all that 
wheezes is not asthma” [19] means 
that the symptom does not unequi­
vocally mean asthma. Indeed, wheez­
ing during childhood may be a mani­
festation of cystic fibrosis, tracheal 
or bronchial malformation, foreign 
body, heart defect, gastrointestinal 
reflux, etc. About 10% of all children 
experience at least one obstructive 
episode before their second birth­
day [1].

Ten to 27% of children affected by 
obstructive bronchitis during infancy 
develop asthma in subsequent years 
[1, 11, 12, 13]. Host factors may here 
play an important role [5, 14]. There 
may be hereditary factors at work 
since allergy is more frequent in the 
families of patients with infantile 
obstructive bronchitis ; its prevalence, 
however, is not as high as in families 
of asthmatic children [2, 19, 20].

A c ta  P a e d ia tr ic a  J lu n g a r i c a  2 6 , 1 985  
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A characteristic feature of bronchial 
asthma is a hyperreactivity of the 
bronchial system [3]. Bronchial hyper­
reactivity has been found in both 
short and long-term follow-up studies 
performed in patients with infantile 
obstructive bronchitis; the provoca­
tive factor may be exercise [6, 7, 9], 
histamine [13] or acetylcholine [12]. 
Similarly, bronchial hyperreactivity 
has been observed after infantile 
bronchiolitis [4, 17]. Heredity of 
bronchial hyperreactivity occurring 
after “wheeze disease” has been as­
sumed [4, 5, 16] and confirmed by 
family and twin studies [7, 8].

The present follow-up study on 
children having experienced obstruc­
tive bronchitis during infancy was 
initiated in 1979; its aim was to see 
whether bronchial hyperreactivity 
could be demonstrated 10 years or 
more after the primary wheezing 
episode and to examine its relation­
ship to certain factors.

Material

D u r in g  th e  period b e tw een  1964 and  
1973, 27 724 in fan ts a n d  c h ild re n  were 
a d m i t t e d  to  our d e p a r tm e n t; in  744 in ­
s ta n c e s  (ab o u t 3% ) th e  d ia g n o s is  w as 
o b s t ru c t iv e  b ronchitis, 660 p a t i e n ts  were 
in v o lv e d . 406 o f these 660 p a t i e n ts  (62% ) 
a n sw e re d  positively  to  o u r  r e q u e s t  to  
p a r t ic ip a te  in  th e  fo llow -up. T h e ir  m ean  
ag e  w a s  12.6 years (range, 9 — 18 years) a t 
th e  t im e  o f  th e  s tudy . T he  m a le  : fem ale 
r a t io  o f  th e  406 p a rtic ip a n ts  w as 1.70 while 
a m o n g  th e  original 660 in f a n ts  th is  was 
1.73. N o  fa ta li ty  due to  o b s t ru c t iv e  b ro n ­
c h it is  occu rred . Two ch ild ren  h a d  died  o f

h e a rt d e fe c t a n d  one o f  eclam psia; in  one 
child  c y s tic  fib ro sis , b ronch ial an o m aly , 
chronic  fo re ig n  b o d y , in  an o th e r a  h e a r t  
defect w as fo u n d . 98 h e a lth y  ch ild ren , free  
from  a n y  c h ro n ic  co m p la in t an d  m a tc h in g  
in  age se rv ed  a s  con tro ls.

M e t h o d s

T he c h ild re n  w ere asked  in  a  le t te r  to  
v is it o u r  o u tp a t ie n t  d ep a rtm en t. A  d e ta iled  
case h is to ry  w as  th e n  tak en , d a ta  o f  e a rlie r  
adm issions w ere  reconsidered, p h y sica l 
ex am in a tio n  a n d  lung  func tion  te s ts  w ere  
carried  o u t. P ro v o c a tio n  te s ts  w ere p e r ­
form ed in  c h ild re n  free  from  sy m p to m s 
and  c o m p la in ts  fo r a t  least tw o  w eeks. 
B ro n ch ia l r e a c t iv i ty  w as exam ined  a f te r  
ace ty lch o lin e  a n d  h is tam ine  p ro v o ca tio n . 
A ce ty lcho line  p ro v o ca tio n  was ca rried  o u t 
in  a ll 406 p a r t ic ip a n ts ,  w hile h is tam in e  
p ro v o c a tio n  o n ly  in  313 o u t o f  th e  363 
n o n -a s th m a tic  p a tie n ts .

F ir s t, re s tin g  F E V X (forced e x sp ira to ry  
volum e in  th e  f i r s t  second) a n d  P E F R  
(peak  e x p ir a to ry  flow  ra te ) w ere d e te r ­
m ined; th e  b e s t  v a lu e  o f  th ree  d e te rm in a ­
tions w as ch o sen . A  1 %  so lu tion  o f  a c e ty l­
choline, 0 .02 , 0 .05 an d  0.10%  so lu tions o f  
h is tam in e  w ere  app lied  step-w ise b y  a  
T ur-U si 50 u ltra so u n d  nebulizer, each  so lu ­
tion  fo r m a x im u m  3 m inutes. E a c h  tim e  
th e  lo ad in g  te s t  w as in te rru p te d  a f te r  
4—5 in itia l in sp ira tio n s  in  o rd e r to  see if  
an  e a rly  re a c t io n  occurred . T he ab o v e  
m en tio n ed  p a ra m e te r s  w ere m easu red  3, 
5 an d  10 m in u te s  a f te r  th e  cessa tio n  o f 
p ro v o ca tio n . A  va lue  exceeding th e  in itia l 
value b y  m o re  th a n  15% was reg a rd ed  as 
a  sign  o f  b ro n c h ia l h y p e rre a c tiv ity  [15, 
18]; in  th e  c o n tro l g roup  no in c rem en t 
la rger th a n  12%  w as encountered .

T he d a ta  o f  th e  406 ch ild ren  w ere fed  to  
a V id eo to n  f t -1 0  (VT-1010) co m p u te r a n d  
ana ly sed  s ta tis t ic a lly  b y  th e  t a n d  yl 
tests.
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R e s u l t s

(i) 43 children out of the 406 partic­
ipants (11%) became asthmatic some 
time after the initial obstructive bron­
chitis episode and the time of the 
study. The diagnosis of asthma was 
based on our own data or on data 
obtained in other hospitals. In earlier 
years the diagnosis rested on clinical 
data, later, with increasing frequency, 
on skin tests, aspecific or specific air­
way provocation, etc. The male : fe­
male ratio of asthmatic children was 
1.86, in the non-asthmatic subjects 
only 1.68. Seventeen children had 
asthmatic complaints at the time of 
study, 26 of the asthmatics had been 
free from symptoms for at least one 
year and had not received any kind 
of treatment.

(ii) Bronchial hyperreactivity was 
observed in 122 children out of 363 
non-asthmatic participants (33.6%). 
The distribution of positive results 
according to the kind of provocation 
was as follows.

only acetylcholine 
(363 children) 

only histamine 
(313 children) 

both
(313 children)

87 positive 
results 

20 positive 
results 

15 positive 
results

all: 122 patients
The rate of hyperreactivity was 

identical for the two genders: 33.7% 
in boys, 33.3% in girls.

There were three pairs of twins, one 
of them uniovular. The monozygotic 
twins were concordantly negative, in 
one dizygotic pair both members ex­
hibited a positive result, while in the 
other, one was positive and one was 
negative.

(in) The number of episodes of ob­
structive bronchitis showed the fol­
lowing distribution.
one 91 children

(25%)
two or three 118 children

(33%)
more than three 154 children

(42%)

F ig . 1. R e la tio n sh ip  betw een  ra te  o f  b ro n c h ia l h y p e rre a c tiv ity  and  n u m b e r  o f  episodes 
o f  o b s tru c tiv e  b ro n ch itis . I n  th e  g ro u p  w ith  m ore  th a n  3 episodes, th e  r a te  is  sign ifi­

c a n tly  h ig h e r (p  <  0.001), n  =  363

4 Acla Paediatrica Hungarica 26,1988



136 G Púder et al: Bronchial hyperreactivity

Figure 1 demonstrates the relation­
ship between the number of obstruc­
tive episodes and bronchial hyperre­
activity. In the group with more than 
three episodes bronchial hyperreac­
tivity was significantly more frequent, 
X2 =  49.336, p <  0.001. It is note­
worthy that even in the group with 
a single obstructive episode, one fifth 
of the patients exhibited bronchial 
hyperreactivity.

(iv) The recurrent episodes disap­

peared by the age of ten years, only 
7 children had obstructive symptoms 
accompanying respiratory infections 
beyond the seventh year of life. In 
54% the obstructive symptoms dis­
appeared by the end of the second 
year of life, in 85% by the end of the 
fourth year of life (see Figure 2). 
There was a certain relationship be­
tween the length of the period charged 
with obstructive episodes and the 
rate of bronchial hyperreactivity:

Length of period

less than more than
4 years 4 years

Bronchial hyperreactivity present 97 (31%) 25 (47%)
absent 213 (69%) 28 (53%)
all 310 53

f  =  6.114, p  <  0 .05

F ia .  2. L en g th  o f p e rio d  w ith  re c u r re n t o b s tru c tiv e  b ro n c h itis  and  ra te  o f  b ro n ch ia l 
h y p e rre a c tiv ity . In  th e  g ro u p  ex h ib itin g  recu rrences b ey o n d  th e  fo u rth  y ear o f  life th e re  
is a  s ig n ifican tly  h ig h er r a te  o f  b ro n ch ia l h y p e rre a c tiv ity  (p  <c 0.05). The con tin u o u s line  
re p re se n ts  th e  p a tie n ts  in  w h o m  th e  recu rrence  ceased  in  th e  g iven  yea r; th is  is 197 fo r 
tw o  y e a rs  and  84 fo r th re e  y e a r s  o f  age. The h e ig h t o f  co lu m n s rep resen ts th e  r a te  o f

b ro n ch ia l h y p e rre a c tiv ity

As can be seen, there was a signif­
icantly higher rate of bronchial hyper­
reactivity among children with re­
current episodes of obstructive bron­
chitis beyond the fourth year of life.

D iscu ssio n

In a considerable proportion of in­
fants affected by obstructive bronchi­
tis, asthma develops during child-
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hood. Conversely, in a proportion of 
asthmatic children the complaints 
begin before the age of two years 
[10]. The rate of asthma developing 
in subsequent years in infants with 
obstructive bronchitis has been found 
11% in our study; this is in agreement 
with published data [1, 13], although 
the length of follow-up was not uni­
form.

Bronchial hyperreactivity is a char­
acteristic feature of childhood asth­
ma; it can be demonstrated by aspecif- 
ic stimuli like provocation with cold 
air or body exercise. A similar hyper­
reactivity has been found in follow­
up studies on infants with obstructive 
bronchitis, both shortly or a long 
time after the primary disease. Scis- 
licki et al [13] found hyperreactivity 
on histamine provocation in 16% of 
42 patients, König and Godfrey dem­
onstrated hyperreactivity to exer­
cise in 18 children [6, 7]. In patients 
with recurrent obstructive bronchitis, 
87% hyperreactivity was found by 
Lenney and Milner while the patients 
were symptom-free [9]. The high

rate (33%) of hyperreactivity found 
by us among 363 non-asthmatic 
children was significantly higher than 
that found among healthy children 
by acetylcholine and/or histamine 
provocation.

Inheritance of bronchial hyperre­
activity has been suggested by König 
and Godfrey, on the basis of exercise 
provocation studies on family mem­
bers and twins of patients with ob­
structive bronchitis [8]. The number 
of twins in our material was too small 
for conclusions in this respect.

Bronchial hyperreactivity was 
found to occur at a higher rate in 
children with more than three recur­
rences of wheezy bronchitis, respec­
tively in those whose disposition per­
sisted beyond the fourth year of life. 
Such a relationship has not yet been 
investigated according to the litera­
ture available to us. Further follow­
up studies are necessary to determine 
whether this high rate of hyperreac­
tivity, exceeding 50%, predicted an 
increased risk for chronic respiratory 
disease or bronchial asthma.
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Effect of oral and intravenous calcium load on 
glucose-induced insulin secretion in 

obese children
D Molnár, Helen D ober

D e p a rtm e n t o f  P a e d ia tr ic s , U n iv e rs ity  M edical School, Pécs, H u n g a ry

T he e ffec t o f  in trav en o u s  (IV ) (10 m l o f  10%  calc ium  g lu co n a te ) and  
o ra l (3 g  ca lc ium ) ca lc ium  on  p lasm a im m u n o reac tiv e  in su lin  ( IR I )  an d  blood 
glucose levels w as in v es tig a ted  d u rin g  in tra v e n o u s  (0.6 g /k g  bw t. glucose) 
an d  o ra l (1.75 g /k g  b w t. glucose) g lucose  to le ran ce  te s t  in  21 co n tro l (body  
f a t  14.0 +  0 .6% ) a n d  34 obese (b o d y  f a t  36.1 +  0 .7% ) ch ild ren . C alcium  
g iven  befo re  IV  g lucose to le rance  te s t  a n d  IV  o r  o ra l ca lc ium  b y  itse lf  did 
n o t a l te r  b lood  glucose an d  p la sm a  I R I  co n cen tra tio n s  in  e ith e r g roup . 
O ral ca lc ium  load  s ig n ifican tly  in c reased  th e  g lucose-induced  I R I  response 
a n d  decreased  th e  b lood  glucose levels in  obese ch ild ren  w ith  im paired  
glucose to le ran ce  (n  =  7) com pared  to  th e  levels w ith o u t calc ium . Since 
IV  calc ium  d id  n o t a l te r  th e  p la sm a  I R I  c o n cen tra tio n , i t  h a s  been  assum ed 
th a t  o ra l ca lc iu m  e x e rts  its  effect b y  in f lu en c in g  th e  sec re tio n  o f  an  insulin  
secretogogue g a s tro in te s tin a l fa c to r (g a s tric  in h ib ito ry  p o ly p ep tid e  ?). T his 
effect, how ever, w as observed  on ly  in  obese  ch ild ren  w ith  im p a ired  glucose 
to le rance .

The important role of calcium in 
cell activities, especially hormone 
secretion, has been widely recognized 
and numerous hormones were shown 
to require calcium for their secretion 
[6, 15, 20]. In vitro [5, 11, 13] and in 
vivo [9, 10, 23] studies have demon­
strated that calcium is an essential 
requirement for insulin secretion in­
duced by various stimuli. The present 
study was planned to investigate the 
effect of oral and intravenous calcium 
load on glucose-induced insulin secre­
tion in obese children.

Materials and Methods

T he in v es tig a tio n s w ere ca rr ied  o u t 
a f te r  a n  ov e rn ig h t fa s t in  21 non-obese and  
34 obese ch ild ren  w ith  b o d y  w e ig h ts  m ore

th a n  20%  in  excess o f  th e  ideal body  
w eigh t. A n th ro p o m e tric  m easu rem en ts  and 
th e  ca lc u la tio n  o f  re la tiv e  b o d y  w eig h t and  
b o d y  f a t  w ere  done as desc rib ed  earlie r 
[17]. T h e  re le v a n t d a ta  o f  th e  ch ild ren  are  
g iv en  in  T ab le  I.

O ra l lo ad  o f  1.76 g /kg  b o d y  w t. glucose 
w as g iv en  w ith  an d  w ith o u t a n  o ra l load 
o f  3 g  ca lc ium  (calcium  c a rb o n a te  and 
ca lc iu m  lac tog luconate) in  18 obese and  
6 lean  ch ild ren . In  th e  second  p a r t  o f  th e  
s tu d y  0.5 g /kg  body  w t. g lucose w as ad m i­
n is te re d  in trav en o u sly  w ith  an d  w ith o u t 
th e  in tra v e n o u s  in jec tio n  o f  10 m l 10% 
calc ium  g lu co n a te  in  6 obese a n d  5 con tro l 
ch ild ren . I n  ad d itio n , 5 o v e rw e ig h t and  
5 c o n tro l ch ild ren  received  a  s im ila r oral 
o r in tra v e n o u s  ca lc ium  load  w ith o u t g lu ­
cose. C ap illa ry  blood sam p les  w ere tak en  
b y  f in g e rp ric k  fo r th e  m e asu rem en t o f 
b lood g lucose, p la sm a  im m u n o reac tiv e  in ­
su lin  ( IR I )  an d  p lasm a  ca lc ium  co n c e n tra ­
tio n . B lood  glucose w as d e te rm in ed  w ith  the 
glucose ox idase  m ethod , p la sm a  calcium  
w ith  f la m e  p h o to m e try . P la s m a  I R I  levels

A e ta  P a e d ia tr ic a  l l u n g a r i c a  2 6 ,1 9 8 5  
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T a b l e  I

P h y s ica l ch a rac te ris tic s  o f  th e  in v es tig a ted  ch ild ren  (m ean  ± S E )

Age,
year

Height,
cm

Weight,
kg

Relative weight, 
per cent

Body fat, 
per cent

C ontrol 11.9 150.5 42.4 99.5 14.0
n  =  21 ± 0 .5 ± 2 .6 ± 2 .2 ± 1 .6 ± 0 .5

Obese 11.8 153.7 68.7 150.1 36.1
n  =  34 ± 0 .5 ± 3 .0 ± 3 .6 ± 3 .7 ± 0 .7

w ere m e a s u re d  b y  rad io im m u n o assay , u s ­
ing  co m m erc ia lly  available k its  (Iso to p e  
I n s t i tu te  o f  th e  H u n g arian  A c a d e m y  o f 
Sciences, B udapest) . N o rm al (N G T ) and  
im p a ire d  (IG T ) glucose to le ran ce  w e re  d e ­
fin ed  a c c o rd in g  to  th e  c r i te r ia  o f  G u th rie  
e t  a l. [12 ]. S ta tis tica l an a ly s is  w a s  p e r ­
fo rm ed  b y  p a ired  and  u n p a ired  S tu d e n t’s 
f te s t .

R e s u l t s

Fasting blood glucose and plasma 
calcium levels were similar, but fast­
ing plasma IRI concentrations were 
elevated in obese children as com­
pared to controls (Fig 1).

Calcium administration 
iv. per os

Blood Glucose
mmol/l

pmol/l
Plasma IRI

400
300
200
100

1 d
Щ - 11

mmol/l
Plasma Calcium

3 0

20

2

0 40 80 120

H = w = *

6 60 120 180min.

w o  C o n tr o l n = 5  
•— <• O b e s e  n = 5

F i g . 1. E f fe c t  o f in trav en o u s  (IV ) a n d  o ra l ca lc ium  load  o n  blood glucose, p la sm a  I R I  
a n d  c a lc iu m  levels (m ean ± S E ) . 1 p  <  0.05 C on tro l v s  O bese; 2 p  <  0.05 P re lo a d  vs

P o stlo ad  values
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Control Obese
n=5 n=6

mmol/l
Blood Glucose

»-о  Glucose iv.
*—• Glucose «Calcium iv.

F i g . 2. E ffec t o f  in trav en o u s  glucose an d  in tra v e n o u s  glucose +  ca lc ium  o n  blood 
glucose, p la sm a  I R I  an d  calc ium  levels (m ean  ^ S E ) .  1 p  <  0.05 G lucose v s  G lucose +  

— calc ium ; 2 p  <  0.05 P re load  v s P o s tlo ad  v a lu e ; 3 p  <  0.05 C ontro l v s  O bese

Intravenous (IV) or oral calcium 
load did not alter blood glucose or 
IRI levels in either group. Plasma 
calcium rose significantly 10 min 
after IV administration of calcium 
while it was not affected by oral cal­
cium load in overweight and lean 
children (Fig 1).

Blood glucose levels of obese chil­
dren were significantly higher 20, 40 
and 60 min following IV glucose in­
jection and IRI concentrations were 
higher throughout the test than in 
controls (Fig 2). These two param­
eters, however, were not altered by 
the simultaneous IV injection of cal­
cium in both obese and control chil­
dren (Fig 2). IV7 glucose load decreased

plasma calcium at 40, 60 and 40, and 
60 and 80 min in the control and 
obese groups, respectively. When glu­
cose and calcium were injected to­
gether, a transient rise of plasma cal­
cium concentration was observed at 
10 and 20 min in the controls and 
at 10 min in the obese children 
(Fig 2).

The glucose-induced increase of 
plasma IRI concentration was signif­
icantly higher at 30 and 60 min in 
the obese children when oral calcium 
was given, compared to the levels 
without calcium, whereas the com­
parison of blood glucose values re­
vealed a significant decrease at 30, 
60, 90 and 120 min in the group with
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Control Obese
n=6 n=18

Blood Glucose
mmol/l

pmol /I Plasma IRI

mmol/l
Plasma Calcium

3.0-

20
/L

6 60 120 180 0 60 120 180min.
c «  Glucose orally

• Glucose*Calcium orally

F ig . 3. E f fe c t  o f  o ra l glucose a n d  o ra l glucose +  ca lc iu m  o n  blood glucose, p la s m a  I R I  
a n d  c a lc iu m  levels (m ean ± S E ) .  1 p  <  0.05 G lucose v s  G lucose -)- calcium ; 3 p  <  0.05

C on tro l v s O bese

oral calcium load (Fig 3). None of 
these values showed significant 
changes after oral calcium load in 
6 controls. No changes were detected 
in plasma calcium concentrations 
following oral calcium and glucose 
intake in either group (Fig 3).

The above demonstrated influences 
of oral calcium on plasma IRI and 
blood glucose levels during oral glu­
cose tolerance test were, however, 
variable in the overweight children. 
The stimulation of glucose-induced 
IRI secretion and decreased blood 
glucose levels after oral calcium load 
were marked and occurred only in 
obese children with IGT (Fig 4),

whereas in the group with NGT it had 
no effect whatsoever.

The early phase of glucose-induced 
IRI response was defective in the 
IGT group, demonstrating lower plas­
ma IRI concentrations at 30 min 
(543.0 ±  16-8 pmol/1) than in the NGT 
group (1072.0 ±  154.5 pmol/1) (p <  
0.01). Plasma IRI after oral glucose +  
calcium load was similar in the NGT 
and IGT obese subgroups (Fig 4).

Age (NGT: 12.3 ±  0.46 yr, IGT: 
10.3 ±  1.8 yr), body fat (NGT: 36.9 ±  
0.74%, IGT: 37.2 ±  0.78%) and dura­
tion of obesity (NGT: 6.4 d  0.7 yr, 
IGT: 4.7 ±  0.78 yr) were not different 
in the two obese subgroups.
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N6T IGT
n = 11 n = 7

Blood Glucose

«—о Glucose orally
•—» Glucose ♦ Calcium orally

F io . 4. E ffe c t o f  o ra l g lucose an d  oral glucose -(- ca lc ium  on blood glucose a n d  p lasm a  
I R I  levels (m ean  ± S E )  in  obese ch ild ren  w ith  n o rm a l (NGT) and  im paired  (IG T ) glucose 

to le ran ce . 1 p  <  0.05 G lucose v s  G lucose +  calcium

D i s c u s s i o n

In the present study IV or oral cal­
cium by itself, or IV calcium in com­
bination with glucose load had no 
effect on blood glucose and plasma 
IRI levels in obese and control chil­
dren. Increased glucose-induced insulin 
secretion and a secondary fall in blood 
glucose concentration was observed 
in obese children with IGT, but not 
in children with NGT and controls 
after oral calcium load.

The role of extracellular calcium in 
the secretion of insulin is well docu­
mented. High and low extracellular 
calcium levels have been shown to 
enhance and suppress, respectively, 
glucose-induced IRI secretion in vitro

[5, 11, 13] and in vivo [14, 23, see 22 
for review]. In patients with islet cell 
tumour, IV calcium infusion caused 
a release of insulin and proinsulin, 
but no such effect was obtained in 
normal subjects [10]. Calcium appar­
ently acts on ß  cell membrane or 
enters the cell before insulin release 
[16]. Such a direct effect of calcium 
on pancreatic ß  cells, however, was un­
likely in the present investigation 
since an increase in plasma calcium 
concentration following IV calcium 
administration did not influence glu­
cose-induced insulin response. An in­
sulin secretogogue gastrointestinal 
factor stimulated by oral calcium 
might explain why IV calcium had 
no effect on insulin secretion whilst
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oral calcium had such an effect. To 
date, gastric inhibitory polypeptide 
(GIP) best fulfils the criteria for such 
a factor [3]. GIP is released at the 
ingestion of glucose and fat [1,2]  and 
potentiates glucose-induced IRI re­
lease [1, 7, 19]. Exaggerated GIP 
response of obese subjects and animals 
[4, 8, 21] to glucose or standard test 
meal has been reported. The higher 
the GIP response to glucose, the more 
pronounced insulin response is ob­
served [4]. The IV administration of 
purified GIP increased IRI secretion 
in the early phase of glucose tolerance 
test [7], resembling the effect of oral 
calcium in obese children with IGT 
observed in the present study.

On the basis of the present results 
and earlier data it can be hypothesized 
that oral calcium increases glucose- 
induced IRI secretion by stimulating 
GIP secretion in the obese subgroup 
with IGT and a low insulin response, 
whereas in the hyperinsulinaemic 
obese children with NGT the presum­
ably high GIP level cannot be stim­
ulated further by oral calcium. It is 
likely that the enteroinsular axis can 
be stimulated by oral calcium in 
obese children with IGT as it was 
observed in diabetics by Fujita et 
al [9]. The pathological significance 
of the present observation, however, 
is not known and needs further in­
vestigation.
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Chrom atographic screening of 70,328 neonates 
for inborn errors of amino acid metabolism

К Méhes, Éva Juhász, Viktória R uszinkó

D e p a rtm e n t o f  P aed ia tric s , C o u n ty  H o sp ita l, G yőr, H u n g a ry

B e tw een  th e  y ea rs  1974 an d  1984, am in o  ac id  c h ro m a to g ra p h y  was 
perfo rm ed  fro m  d ried  blood spo ts  an d  p a r t ly  from  u rin e  o f  70 328 neonates. 
Six cases o f  p h en y lk e to n u ria , one h is tid in aem ia , one h y p erg ly c in aem ia  and  
th ree  c y s tin u r ia s  w ere found . S ince a ll th ese  could  h av e  been  d e tec ted  by  
o th e r m e th o d s , th e  reg ional screen ing  w as d isco n tin u ed  in  ag reem en t w ith  
in te rn a tio n a l recom m endations.

The enthusiasm elicited by the first 
results of neonatal mass screening for 
phenylketonuria (PKU) in the early 
sixties animated to the early detec­
tion of as many inborn errors of amino 
acid metabolism as possible [6]. This 
tendency was promoted by the elabo­
ration of simple screening methods 
including a variety of chromato­
graphic procedures from dried blood 
or urine spots [1, 7, 13, 14, 15, 16].

In accordance with the internation­
al trend, we also introduced a regional 
neonatal amino acid screening; its 
results are presented here.

Material and Methods

F ro m  J a n u a ry  1, 1974, to  A pril 30, 
1984, c ap illa ry  b lood  sam p le s  d ried  on 
f i lte r  p a p e r  were co llec ted  fro m  th e  live- 
b o rn  n eo n a te s  in  th e  5 o b s te tr ic a l u n its  o f 
c o u n ty  G yőr-Sopron  (N o rth -W e st H u n ­
g a ry ) . I n  th e  f i rs t  tw o  y e a rs  o f  th e  p ro ­
g ram m e u rine  sam ples w ere  a lso  ob ta ined , 
fro m  1976 only  b lood  s p o ts  w ere exam ined .

T he  m a te ria ls  w ere ta k e n  on  th e  5 th  o r 6th 
d a y  o f  life, a n d  th e  f i lte r  p a p e rs  w ere sen t 
to  o u r  la b o ra to ry .

H e re  tw o-d im ensiona l th in -la y e r  am ino  
ac id  ch ro m a to g ra p h y  w as pe rfo rm ed  a c ­
co rd in g  to  W h ite  [16]. W h e n  th e  re su lt 
w as eq u ivoca l, th e  p ro ced u re  w as rep ea ted  
fro m  a n o th e r  d isk  o f  th e  o rig ina l f ilte r  
p ap e r. I f  th e  find ing  w as s till u n c e rta in  o r 
p a th o lo g ica l, th e  in fa n t w as ca lled  to  o u r 
d e p a r tm e n t w here fre sh  b lood  a n d  u rine  
sam p les w ere tak en , th e  ch ild  w as th o r ­
o u g h ly  ex am ined , a n d  h o sp ita lized , if  
necessa ry . I n  these  cases q u a n ti ta t iv e  
am in o  ac id  co n cen tra tio n s  w ere dete rm ined  
w ith  a  B eck m an  M ultich rom  4226 colum n 
an a ly se r.

F ro m  J a n u a r y  1, 1976, p a ra lle l blood 
sam p les w ere an a ly sed  in  th e  fram e  o f  th e  
n a tio n w id e  screen ing  fo r P K U  b y  m eans 
o f  G u th r ie ’s b ac te ria l in h ib itio n  te s t.

R esults

A total of 70,328 newborn infants 
were screened. This covered 95.5% of 
all the liveborn neonates of the region 
in the given period.
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In 1158 cases, i.e. in 1.65%, the 
chromatography had to be repeated, 
mainly because of insufficient separa­
tion of the individual amino acid 
spots. Only 79 infants, i.e. 0.11% of 
the whole material, had to be recalled 
for further investigation.

In 11 infants, some inborn error of 
amino acid metabolism could be veri­
fied with the following distribution:

PKU 6
Histidinaemia 1
Ketotic hyperglycinaemia

(propionic acidaemia) 1
Cystinuria 3

D is c u s s io n

In the first years of our screening 
programme this organisation proved 
to be undoubtedly useful. It contrib­
uted to the high efficiency of the 
nationwide PKU -f- galactosaemia 
screening, and obviously helped to 
prepare the introduction of regional 
hypothyroidism screening in Hungary 
[10].

Having gathered more experience, 
it became evident that mass screening 
for all amino acid disorders was not 
rentable. In contrast to several sur­
veys applying different methods, no 
aminoacidopathies other than PKU 
were discovered in the chromato­
graphic screening of 40,454 neonates 
by Giovannini et al [9], whose organ­
ization and methods were almost 
identical with our ones.

In the roughly 70,000 babies of our 
study, 5 non-PKU cases were found.

Three of them were cystinurias de­
tected in the first two years of our 
programme, when urine specimens 
were also analysed. These would have 
been overlooked later when only 
blood spots were examined. The only 
patient with histidinaemia needed no 
therapy, the early diagnosis caused 
rather unnecessary anxiety in his 
family. The girl infant with hyper­
glycinaemia was a seriously ill neo­
nate with vomiting and metabolic 
acidosis. On the basis of her grave 
symptoms this child would certainly 
have undergone more detailed exam­
inations, and her disease could have 
been diagnosed even without chro­
matographic screening. All the 6 cases 
of classical PKU were also discovered 
by the centralized screening service; 
the diagnosis made a few days earlier 
in our local laboratory did not mean 
a significant advantage in treatment 
and prognosis.

Our results are in agreement with 
the well-established international re­
commendations according to which 
the only enzymopathies screened for 
on a population-wide basis should be 
congenital hypothyroidism, hyper- 
phenylalaninaemia, galactosaemia, 
and maple syrup urine disease [3, 4, 
5, 8, 10]. Since the screening of the 
first three conditions has been solved 
on a nation-wide basis in Hungary, 
and maple syrup urine disease seems 
to be as rare as about 1 : 150,000 to 
1 : 200,000 [2, 4, 12], we have stopped 
our regional chromatographic screen­
ing programme on April 30, 1984.
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Coincidence of paternal 13pYq translocation 
and m aternal increased 13p NOR activity  
in a child with arthrogryposis and o ther 

malformations
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C ytogenetic  ex am in a tio n  o f  a  b o y  w ith  congenital m u ltip le  a r th ro g ry ­
posis, VSD an d  d ysm orph ic  fac ies rev ea led  a  p robable t(Y ; 13 )(q? ; p i)  
tra n s lo c a tio n  and  th ree  N O R -p o sitiv e  d o ts  on one of th e  ch ro m o so m es  13.

T he la t te r  v a r ia n t co u ld  b e  fo llow ed in  th e  fam ily  o f  th e  m o ther, 
th e  13/Y tran s lo ca tio n  w as fo u n d  in  th e  re la tiv es  of the  fa th e r .  S in ce  a ll th e  
fam ily  m em bers affec ted  b y  one  o r  th e  o th e r  cy togene tic  a n o m a ly  w ere 
h e a lth y , th e  ab n o rm al p h e n o ty p e  o f  th e  propositus w as in te rp re te d  as 
co incidence b y  chance.

Translocations of a Y chromosome 
to an autosome are rare, and involve 
most frequently a genetically inactive 
part of the Y chromosome translocat­
ed to chromosomes 15 or 22. Here we 
report a familial 13pYq translocation 
combined with a peculiar NOR vari­
ant of chromosome 13.

R e p o r t  o f  a  Case

K. G., a male infant was born at 
term weighing 3550 g after an un­
eventful pregnancy. At birth club 
foot, stiff joints, and a systolic mur­
mur were recorded, and congenital 
multiple arthrogryposis and VSD 
were diagnosed.

At 8 months of age he was referred 
to our department because of failure 
to thrive and increased susceptibility 
to infections.

At admission he weighed 4220 g, 
his length was 58 cm, with a head 
circumference of 40 cm. He gave the 
impression of severe physical and 
mental retardation. His main symp­
toms were, a broad nasal bridge, epi- 
canthic folds, strabism with exoph- 
thalmus on the right side and optic 
coloboma, high arched palate, large 
ears (Fig. 1).

Both arms and the right lower ex­
tremity were stiff with extension con­
tractures of the elbows and the right 
knee, and with flexion of the hands 
and the right foot (Fig. 2). The testi­
cles were not palpable. Cardiology 
revealed a ventricular septal defect. 
No characteristic bone anomalies were 
seen at radiologic examination. Blood 
and urine chemistry proved to be 
normal.

5 A c ta  P a e d ia tr ic a  I lu n q a r i c a  2 6 ,1 9 8 5  
A k a d é m ia i K i a d ó ,  B u d a p e s t



152 К Bajnóczky, V Meggyessy: Paternal 13pYq translocation

F ig . 1. The face o f th e  prop ositu s

F ig . 2. A rthrogryposis and d ystrop h y o f  the patient

Cytogenetic analysis

In routine G-banded karyotypes of 
the proband the chromosome number 
was consistently 46, but one of the

chromosomes 13 had longer short 
arms in each of the examined mitoses 
(Fig. 3). With Q- and C-banding the 
plus material on 13p proved to be 
positive with the intensity of Yq

Acta Paediatrica Hungarica 26, 1985



К  Bajnóczky, V Meggyessy: Paternal 13pYq trandocation 153

F ig . 4. S eq u en tia l Q and  C -band ing  o f  th e  sam e chrom osom e

(Fig. 4). Since in 23% of interphase 
lymphocytes two fluorescent Y-bodies 
were found (Fig. 5), the anomaly was 
interpreted as t(Y;13) (q?pl) trans­
location. In NOR preparations a 
further peculiarity was noted: one of 
the chromosomes 13 had three darkly 
stained dots in each of the mitoses.

F a m ily  in vestiga tion s

The pedigree is demonstrated in 
Fig. 6. As shown by the symbols, the 
lymphocyte cultures of 15 family 
members in three generations were 
analysed by means of G, C and Q 
bandings and NOR techniques. Ex-

5 * Acta Paediatrica Hungarica 26,1985

F ig . 3. P a r t ia l k a ry o ty p e  o f  th e  p a tie n t show ing  and  e x tra  m a te r ia l o n  13p
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F ia .  6. Two f lu o re sc e n t Y -bodies in  th e  in te rp h a se  lym phocy tes

F i g . 6. P ed ig ree  o f th e  fam ily . S ym bols: p erso n a lly  ex am in ed , cy to g en e tica lly  te s te d ; 
Ö О  su b je c ts  w ith  13pY q tra n s lo c a tio n ; Ç ) fam ily  m e m b e rs  w ith  th re e  N O R  p o sitiv e  

d o ts  on  13p; n o rm al k a ry o ty p e

cept for the proband all the subjects 
examined were phenotypically nor­
mal. The father (II/7) had the same 
t(Y;13) (q?pl) translocation as his 
son.

The father’s youngest sister (II/10), 
a healthy 18-year-old girl, had the ab­
normal 13p-f- with one fluorescent 
Y-body in her interphase lympho­

cytes. The other paternal relatives had 
normal karyotypes.

The mother (II/6), her 5-year-old 
daughter from her first marriage 
(III/8) and the maternal grandmother 
(1/5) had a normal karyotype, but in 
each of the mitoses an increased num­
ber of satellite association was noticed 
(Fig. 7). In the NOR preparations of
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F ig . 7. In c rea sed  te n d e n c y  to  sate llite -associa tions in  th e  m o th e r  (П /6)

F ig . 8. T h ree  N O R  p o sitiv e  d o ts  on one o f ch rom osom es 13

these subjects the conspicuous three 
dots on one of the chromosomes 13 
was observed (Fig. 8).

D i s c u s s i o n

Investigation of the family could 
have been more reliable with the 
application of distamycin A-DAPI 
banding for distinction between Yq

and possible extra large satellites [3], 
with determination of H-Y antigen 
for estimation of genetic activity of 
the presumed extra Y material, and 
with in situ r-RNA-DNA hibridiza- 
tion in order to clarify the nature of 
the peculiar three NOR dots on 
chromosome 13. Since, however, in 
the majority of the presumptive Y/ 
autosome translocations called in 
question retrospectively [1, 4] the
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autosomes involved were Nos 15 and 
22, it was unequivocally No. 13 in 
our family. Since the carrier father 
and aunt were somatically and psy­
chologically normal, we believe that 
they had a duplication of a genetically 
inactive part of the Y chromosome 
translocated to chromosome 13. This 
would mean that the symptoms of 
the proband had nothing to do with 
the 13/Y translocation.

We have no explanation for the 
familial NOR variant on the maternal

side but, considering the observations 
of Schwarzacher et al [2], one may 
reckon with an unusually increased 
NOR-activity in this region. The 
phenomenon may be interpreted as 
a probably rare population variant, 
which has certainly no phenotypic 
consequences. However, the coinci­
dence of two presumably harmless in­
herited anomalies of chromosome 13 
in a severely malformed child seems 
at least curious.

R eferences

1. S ch in ze l A : Catalogue o f  U n b a la n c e d  
C h ro m o so m e A berra tions in  M an . de 
G ru y te r ,  B erlin  1984, p p  806— 807

2. S ch w a rz a c h e r  HG, M ik e lsa a r  АУ, 
S c h n e d l W  : The n a tu re  o f  th e  A g -s ta in - 
in g  o f  nucleolus organizer re g io n s . C yto- 
g e n e t  C ell G enet 20:24— 39, 1978

3. S ch w eize r D , A m bros P , A n d e r le  M:

M odification  o f  D A B I ban d in g  oligo­
pep tide  a n ti-b io tic : d is tam ic in  A. E x p  
Cell R es 111:327— 332, 1978

4. S pow art G : R easse ssm en t o f  p resum ed  
Y/22 a n d  Y /15  tra n s lo c a tio n s  in  m an  
using a  n ew  te c h n iq u e . C y togenet Cell 
G enet 2 3 :90— 94, 1979

Received 10 M ay 1984

К Bajnóczky MD 
P.О. Box 92 
H-9002 Győr, Hungary

Acta Paediatrica Hungarica 26,1085



Acta Paediatrica H ungarica, 26 (2 ), pp. 157 — 165 (1985)

Ring chromosome 4 : W olf syndrome and 
unspecific developmental anomalies

G  K o s z t o l á n y i

D e p a r tm e n t o f  P aed ia tric s , U n iv e rs ity  M ed ica l School, Pees, H u n g a ry

A new  case o f  ring  ch rom osom e 4 in  a  18-m onth-old g irl is d esc rib ed . 
T he p a t ie n t  p resen ted  ex trem e  g ro w th  failu re , p sychom otor re ta rd a t io n , 
an d  som e fea tu re s  o f  4p dele tion  o r W o lf  syndrom e. N o s ig n if ic a n t loss o f 
gene tic  m a te r ia l cou ld  be seen b y  G -b a n d in g  techn ique (b reak p o in ts  p l6 q 3 5 ). 
T he rin g  w as found  to  be u n stab le  b o th  in  ly m p h o cy te  and  f ib ro b la s t c u ltu re  
an d  a  su b s ta n tia l p ro p o rtio n  o f  a n eu p lo id  cells con tain ing  d e r iv a tiv e s  o f  th e  
r in g  cou ld  be  observed.

A n increased  cell d e a th - ra te  co u ld  be detec ted  by  cell v ia b ili ty  
d e te rm in a tio n  w ith  try p a n  b lue  in  th e  f i r s t  subcu ltu re  o f sk in  fib ro b la s ts . 
I t  is Suggested th a t  th is  fin d in g  is a  consequence  of b eh av io u ra l in s ta b ili ty  
o f  th e  rin g  a t  m itosis ex is ting  p ro b a b ly  in  vivo as well.

T he clin ical and  cy to g en e tic  f in d in g s  in  th is p a tie n t w ere  c o m p a red  
w ith  th o se  in  th e  o th e r  16 cases w ith  r in g  4 published so far. I t  is suggested  
th a t  th e  p h e n o ty p e  in  p a tie n ts  w ith  th is  chrom osom al an o m aly  is a  m ix tu re  
o f  p h e n o ty p ic  abno rm alities  g e n e ra te d  b y  b o th  th e  ch rom osom al d e le tio n  
p r io r  to  rin g  fo rm atio n  (fea tu res  o f  W o lf  syndrom e) and  th e  b e h a v io u ra l 
in s ta b ili ty  o f  th e  ring  a t  m ito s is  (u n sp ec ific  developm ental an o m alie s).

A ring chromosome is generally 
believed to be the result of breakage 
in each of the terminal segments of 
a chromosome, the broken ends join­
ing together to give a continuous 
ring. This mechanism presumes the 
loss of some genetic material from 
the end segments of a chromosome, 
leading to monosomy for the short 
and/or long arms.

Ring formation of chromosome 4 
has been observed up to now in at 
least 16 cases [1, 2, 4, 5, 7 11, 13,
16 19, 21, 22]. The phenotypic ab­
normalities in some of these cases 
formed a clinical picture which re­
sembled the 4p- or Wolf syndrome. 
Other patients had only a few features

of Wolf syndrome, moreover, pati­
ents were reported who had practical­
ly ne features of the syndrome. Lack 
of uniformity of the phenotype changes 
in different cases may be caused 
by variations in breakpoints and the 
amount of deleted genetic material 
lost during ring formation. Since it is 
difficult precisely to locate the break­
points in a ring chromosome, at­
tempts to correlate the clinical picture 
to deletion of specific segments have 
been made only in 7 out of the 16 
cases. Analysis of the clinical and 
cytogenetic data of these cases sug­
gests that a phenotype resembling 
Wolf syndrome is present when 
the distal band of the short arm of
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Г ю . 1. T h e  p ro p o s ita  a t  15 m o n th s  o f  age

chromosome 4 (band pl6) is lost [8,
10].

This report describes a new case of 
ring chromosome 4 and summarizes 
the 17 cases (including the present 
one) with this anomaly published so 
far. A new approach is also described 
which was planned to throw some 
light upon the non-specific develop­

mental anomalies usually present in 
cases with ring chromosome.

C a s e  R e p o r t

The proposita was the first-born 
child of unrelated healthy parents. 
The mother was 20 and the father
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25 years of age at the time of the 
birth. The patient was born after an 
uneventful pregnancy of 35 weeks. 
Her birth weight was 1240 g. During 
infancy she was seen several times 
in a local hospital (poor feeding, 
vomiting, loose stools, respiratory 
tract infections, febrile convulsion). 
She was sent to us for diagnostic in­
vestigation at the age of 12 months 
because of severe unexplained failure 
to gain weight. Physical examination 
revealed an infant with proportionate 
somatic retardation (weight 2780 g, 
height 53 cm, head circumference 
32 cm). There were only few dys­
morphic stigmata (Fig. 1): down- 
turned mouth, beaked nose, relatively 
simple large ears, and protruding big 
eyes with divergent strabismus. Psy­
chomotor development was severely 
retarded (developmental age was cal­
culated to be 1 month). There were 
no clinical abnormalities in the cardio­
vascular, respiratory, urinary and ali­
mentary systems. Laboratory data 
were all within normal limits (growth 
hormone was not determined). Radio­
graphs of skull, chest, abdomen, and

long bones were normal. The bone age 
was estimated to be 3 months. In spite 
of great efforts, her weight reached 
only 3400 g by the age of 17 months 
(at this age height was 56 cm, head 
circumference 33 cm). She died of 
pneumonia at the age of 18 months. 
Autopsy showed no abnormalities of 
the internal organs except a small 
atrial septal defect.

C ytogenetics

Cytogenetic studies from peripheral 
blood culture (conventional 72-h cul­
ture) are shown in Table I. Of the 
cells, 87.6% were diploid and contained 
one ring, its size being more or less 
constant. G-band analysis showed that 
the ring consisted of an apparently 
complete chromosome 4, without clear 
evidence of deletion prior to forma­
tion of the ring (Fig. 2). Breakpoints 
were considered to be in or distal to 
the terminal bands of the short arm 
(p) and the long arm (q). Thus, the 
patient’s karyotype was 46,XX,r(4) 
(pl6q35). Of the cells, 3.6% showed 
monosomy 4, without ring. In 8.8 per-

Т а в ь е  I

D is tr ib u tio n  o f  cells w ith  v a rio u s  chrom osom e co u n ts  an d  
d e riv a tiv e s  o f  rin g  chrom osom e 4 in  ly m p h o cy te  cu ltu re

Karyotype No. of cells per cent

45, X X , -4 в 3.6
46, X X , r(4) 148 87.6
46, X X , die r(4) 8 4.7
47, X X , two r(4) 3 1.7
two interlocked rings 2 1.2
pulverized ring 2 1.2

to ta l 169 100
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F ig . 2. R ing chromosome 4 and its homologue, cen indicates centromere. Ring is joined
a t pl6q35

cent of the cells analysed various con­
figurations of the ring chromosome 
could be found including dicentric 
rings of various sizes, interlocked di­
centric rings, two rings, and pulveriza­
tion of the ring. Micronuclei and nu­
clear projections were present at a 
frequency of 3.6% in lymphocyte 
culture (as compared to 0.18% in a 
control culture).

The karyotypes of the parents were 
normal.

A fibroblast culture was initiated 
from a skin specimen taken one hour 
after death and maintained in RPMI 
1640 medium (GIBCO) with 20% 
fetal calf serum. Cultured fibroblasts 
were harvested for chromosome anal­
ysis after the first subculture. Six of 
the 29 cells analysed were aneuploid 
because of various ring derivatives.

C ell v ia b il i ty  ( in  vitro  ex p erim en t)

It was noted that the fibroblast 
culture grew poorly compared to nor­
mal ones. In an attempt to clarify 
the cause of poor growth, cell viability 
was determined. Cells of first sub­
cultures from the patient and a match­
ed normal control were stained in situ 
with 0.5% trypan blue and the rate 
of unstained (living) cells was deter­
mined by counting at least 500 cells in 
each subculture.

Cell viability of the patient was 
72%, while that of the control was 
93%. (Standard viability in the au­
thor’s laboratory is 92 ±  5% in con­
trol cultures.) This result suggested an 
increased cell-death in the first sub­
culture of our patient compared to 
controls.
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D i s c u s s i o n

The main clinical symptoms of our 
patient were a very severe growth 
failure with proportionate somatic 
retardation and a profound psycho­
motor retardation. Apart from these 
non-specific features she had only 
few dysmorphic stigmata which be­
longed to the features of the 4p- or 
Wolf syndrome. Out of the 7 cases 
with ring chromosome 4 in whom the 
breakpoints are known (Table II), the 
patients described by Niss and Pas­
sarge [17], McDermott et al [16], del- 
Mazo et al [8], and Finley et al [10] 
showed few signs of the 4p deletion 
syndrome, while the patient of Cha- 
vin-Colvin et al [5] had practically 
none of the main features. All these 
cases including the present one had 
no obvious loss of terminal band on 
the short arm (pi6) of chromosome 4. 
The patients of Perez-Castillo and 
Abrisqueta [19] and Friasse et al [11] 
in whom the entire pl6 band (break­
points in band p i5) was missing, 
showed many of the features of Wolf 
syndrome. Only one case [5] had a 
detectable deletion on the long arm of 
chromosome 4. Since this patient 
showed no specific dysmorphic fea­
tures, the role of the missing q34-35 
terminal regions is difficult to deter­
mine.

These observations suggested that 
the terminal region of the short arm 
of chromosome 4 (p i6) is significant 
in the final manifestation of Wolf 
syndrome. The fact that some features 
of the syndrome could be seen even 
in cases with no obvious loss of band

p i6 may be explained that even with 
high-resolution banding technique it 
is not possible to exclude the loss of 
some chromosomal material.

Many authors agree that at least 
some abnormalities of the phenotype 
in cases with ring chromosome are due 
to the specific behaviour of the ring 
in mitotic anaphase. Without sister 
chromatid exchanges (SCE) ring chro­
mosomes can behave normally as long 
as the two chromatids can separate 
freely. However, ring chromosomes 
are usually subject to various diffi­
culties at mitosis as a result of the 
normal occurrence of SCE. The be­
havioural instability of rings is re­
flected in the number of various ring 
configurations and of aneuploid cells, 
promoted by the peculiar ring me­
chanics. These cells are less likely to 
survive [3] and a certain proportion 
of cells with ring chromosome will 
presumably be lost at subsequent cell 
divisions.

In our patient, a high proportion 
of the cells with abnormal ring con­
figuration was found in both lympho­
cyte and fibroblast cultures. In addi­
tion, we observed an increased cell 
death-rate in the first subculture of 
fibroblasts as compared to controls. 
This observation suggests that cells 
containing these abnormal configura­
tions do not survive in vivo, and their 
elimination at subsequent divisions 
is likely to end with a reduction in 
the total number of viable cells. This 
assumption was proposed by Kjessler 
et al [15], Cote et al [6], and Jansen 
et al [14] as well studying cases with 
ring chromosome 1, 2, and 2, respec-
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T a b le  I I

C o m p ariso n  o f  physical fea tu res  a n d  ch rom osom al b reak p o in ts

Carter 
et al. Dallaire Hecht Faed et al. Bobrow et al. Surana 

et al.
Bofinger 
et al.

Sex <? 9 <? s s $ s
Age
Early death +

16y
+

4У 6y2m
+

Low birth  weight + + + + + + + + + + + +
Growth failure + + +  +  + + +
Mental retardation — + + -
Retarded bone age 
Beaked/broad nose

+ +
+

Down-turned mouth +
Large simple ears +
Short philtrum 
Hypertelorism f

d

Abnormal thumbs and/or 
radii

+ + -1

Cleft lip/palate + +
Heart malformation + + +
Sacrococcal dimple 
Hypospadias +

+
+

Ring unstable 
Breakpoints

? ? ? ? + + 9

tively. Cote et al [6] found that these 
abnormal products were found after 
two or more cell cycles but not after 
one cycle in lymphocyte culture, sug­
gesting that these anomalies do not 
survive in vivo. We think that our 
results with the cell viability testing 
in fibroblast culture have given fur­
ther support to this assumption and 
are in favour of the opinion that 
aneuploid cells found in cases with 
ring chromosome are derived d e  n ovo  
in each instance and not perpetuated 
in a clonal manner proposed by the

majority of authors observing “mosa­
icism” in cases with ring chromosome.

Concerning the extreme somatic 
retardation and severe growth failure, 
we are of the opinion that these symp­
toms are direct consequences of the 
persistent generation of cells with 
various aberrant configurations in­
duced by ring mechanics. This process, 
followed by the elimination of aneu­
ploid cells in vivo, will result in the 
long run in a reduction of the total 
number of viable cells expected for 
a given interval of proliferation and is
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in  17 p a tie n ts  k n o w n  to  h ave  rin g  chrom osom e 4

Parker 
et al.

Nies,
Pas­
sarge

Perez-
О.,

Abris-
queta

Mc­
Dermott 

et al.

Fraisse 
e t al.

Oh a vin- 
0. e t al.

del 
Mazo 
et al.

Young,
Zal-

neraitis

Finley 
e t al.

Present
case

? а <? a a ? 9 9 c? 9
9 y н у 4 y 8 y 6 y 6 y 2 m l y 2 m

+ +  î'
+ + + + H—h + + + + + + +  +  +

+  + + + + + +  +  + + + + +  +  +

+ + + + ? + + +

+ + + + +

+ + + +

+ + +

+ + + + +

+ + +

+ +

+ + + + +

+ + +

+ +

+ + +

+ + +

Î + + + + + + î + +

p i e p i s p l 6 p l 5 p i e p i o p i e p l ( )
q 3 6 q 3 5 q 3 5 q 3 5 q 3 3 q 3 5 q 3 5 q 3 6

thought to account for the marked 
reduction of body mass in these pati­
ents. Extreme somatic retardation 
was found in cases with ring chromo­
some 4 both with and without features 
of Wolf syndrome (see Table II) in­
dicating that this degree of growth 
failure is less related to the deletion 
of genetic material than to the specific 
behaviour of the ring during cell 
division.

Microcephaly is usually mentioned 
in the reports of cases with ring 
chromosome 4 as a dysmorphic stig­

ma. In relation to their body size, 
however, the patients cannot be con­
sidered microcéphalie. The head cir­
cumference found to be small on per­
centile graph is simply a manifesta­
tion of the proportional somatic re­
tardation. Hence, “microcephaly” 
cannot be regarded as a distinct fea­
ture in cases with ring chromosome.

Analysing other features of the 
17 cases with ring chromosome 4 
(Table II), abnormal thumbs and/or 
radii have been observed in more than 
half of the patients. Although Haspes-
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lagh et al [12] have recently reported 
on limb malformations in a case with 
4p deletion, the other known oases 
with this chromosomal defect did not 
show abnormal thumbs and/or radii, 
and these malformations do not be­
long to the features of 4q deletion, 
either [20]. Thus, it is rjpt unrealistic 
to assume that this limrrdefect, too, 
is caused primarily by ring mecha­
nics, possibly reducing the number of 
viable cells at a critical point of mor­
phogenesis rather than by terminal 
deletion of chromosome 4. That these 
features are less specific to chromo­
some 4 than to the ring per se, can 
be inferred from the fact that they 
occur also in cases with ring formation 
of other chromosomes.

C o n c l u s io n

Our observations and analysis of 
the clinical and cytogenetic findings 
in the 17 known cases with ring 
chromosome 4 suggest that the clinical 
picture consists of a mixture of ano­
malies originated from both the chro­
mosomal deletion prior to ring forma­
tion (it is frequently undetectable 
even with fine techniques) and the 
behavioural instability of the ring 
chromosome. The former brings about 
symptoms of 4p deletion or Wolf 
syndrome depending on the lost 
amount of genetic material, while the 
latter generates unspecific anomalies 
like growth failure (occasionally very 
extreme) including “microcephaly”, 
developmental delay, and supposedly 
some other developmental anomalies 
(perhaps limb defects).
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O d e d  B a b -Ob : Pediatric Sports M edicine 
for the Practitioner, from Physiologic P rin ­
ciples to Clinical Applications. X X I I  -f- 
376 pages w ith  124 figures. S p rin g e r V e r­
lag , B erlin —H eidelberg—N ew  Y o rk —T o ­
k y o  1983. P ric e  DM  98.—

T his book o f  th e  series C om prehensive  
M anuals  in  P ed ia tric s  h a s  b een  w rit te n  fo r 
th e  p rac tis in g  p aed ia tric ian  a n d  m a y  be 
usefu l fo r a ll p aed ia tric  subspec ia lities.

T he f i r s t  c h a p te r  deals w ith  th e  p h y s io l­
og y  o f  exercise. The p rin c ip les  a re  su m ­
m arized  in  a  concise and  conceivab le  fo rm , 
a ll new  d a ta  a re  offered. T he  fo llow ing 
c h a p te r  is d ed ica ted  to  c lin ica l asp ec ts , 
a n d  th e  ben efits  and  consequences o f  
ph y sica l load  a re  described  here . I n  th e  
th i rd  c h a p te r  exercise o f  ch ild ren  a ffec ted  
b y  re sp ira to ry  diseases, e sp ec ia lly  b y  
a s th m a , is d iscussed to g e th e r  w ith  a ll 
a sp ec ts  o f  exercise-induced  b ronchocon - 
s tr ic tio n . P ra c tic a lly  ev ery  o p en  q u estio n  
a n d  im p o rta n t p rac tic a l p rin c ip le  is d e a lt 
w ith . In  th e  c h a p te r  o f h e a r t  d iseases, co n ­
cise fac ts  an d  p rac tic a l gu idelines can  be 
fo und . T he endocrinological sec tio n  illu ­
s t ra te s  th e  m a n y  p rob lem s c o n n ec ted  w ith  
exerc ise  o f  d iabe tics  an d  severa l d a ta  
h a rd ly  know n b y  docto rs tr e a tin g  ch ild ren  
w ith  d iabetee  a re  p resen ted . I n  th e  c h a p te r  
on  n u tr it io n a l diseases, a n o re x ia  nervosa , 
m a ln u tr it io n  an d  obesity  a re  a lso  d iscussed . 
Special in te re s t is p a id  to  ep ilep sy  a n d  
h aem o p h ilia  in  th e  ch a p te rs  o n  neuro logy  
a n d  haem ato logy , respective ly , a n d  aga in  
ex ce llen t p ra c tic a l guide-lines a re  offered.

A se p a ra te  c h a p te r  is d e v o te d  to  a d a p ta ­
tio n  o f  ch ild ren  to  ex trem e  c lim a tic  con ­
d itions. T he q u a n tif ic a tio n  o f  physica l 
load  is illu s tra te d  w ith  v e ry  u se fu l tab les  
o f  n o rm a l va lues. T he lo ad in g  te s ts  are  
described  in  d e ta il a n d  th e i r  essen tia l 
fe a tu re s  a re  underlined . T h is  c h a p te r  m akes 
th e  book  ind ispensab le  fo r e x p e r ts  p e r­
fo rm ing  physica l load ing  in  ch ild ren .

T h is concise book  offers a  th eo re tica l 
basis fo r ev e ry  issue an d  e x c e lle n t p ra c tic a l 
know ledge on  exercise. P a e d ia tr ic ia n s  w ill 
fin d  th a t  i t  fills a  g ap : u p  to  now , a lm ost 
a ll te x tb o o k s  h av e  n eg lec ted  th is  a sp ec t 
o f  ch ild  h ea lth .

J  K e l e m e n

U -F  H a b e n ic h t , F  N e u m a n n : Hormonal 
Regulation of Testicular Descent. V I -j- 55 
pages w ith  39 figures. S p rin g e r V erlag , 
B erlin , H eidelberg , N ew  Y o rk , T o k y o  1983. 
P ric e  DM  48.—

T his book  rep re sen ts  V o lum e 81 o f  th e  
series A dvances in  A n a to m y , E m b ry o lo g y  
a n d  Cell B iology.

T he  f i r s t  p a r t  deals w ith  d ev e lo p m en t 
o f  th e  m ale  gen ita l o rgans. T h e  L H  induced  
an d ro g en  effec t p lay s  a  d ec is ive  ro le  in  th e  
pers istence  a n d  d iffe ren tia tio n  o f  th e  W olff­
ia n  tu b e . I n  m am m als th is  p ro cess  is 
an d ro g en -d ep en d en t w hile reg re ss io n  o f 
th e  M üllerian  tu b e  is in d e p e n d e n t from  
th e  m a le  ho rm one. J o s t  p ro d u c e d  con ­
v incing  ev idence th a t  th e  so -ca lled  x -fac to r 
o r  an ti-M ü lle rian  ho rm one  (А М Н ) p ro ­
duced  b y  th e  fe ta l te s tic le  w as resp o n sib le

6 A d a  P a e d ia tr ic a  H u n g a r ic a  2 6 ,1 9 8 5  
A k a d é m ia i  K ia d ó ,  B u d a p e s t
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fo r reg re ss io n  of th e  M ülle rian  tu b e . A c ti­
v a t io n  o f  А М Н  sets in  b e fo re  a n d  th e  
a p p e a ra n c e  o f  Leydig cells, a n d  i t  h a s  been 
sh o w n  t h a t  th e  site  o f A M P  p ro d u c tio n  is 
th e  S e rto li  cell.

T h e  n e x t  chap te rs  a re  d e v o te d  to  te s tic ­
u la r  d ev e lo p m en t and  d e sc e n t. E x p e ri­
m e n ts  w ith  an tiand rogens h a v e  sh o w n  th a t  
te s t ic u la r  descen t is a n  a n d ro g e n -d e p e n ­
d e n t  p ro c e ss : th is  has been f u r th e r  co n firm ed  
b y  th e  o b se rv a tio n  th a t  t r e a tm e n t  o f  te s tic ­
u la r  m a ld e scen t w ith  h u m a n  chorion ic  
g o n a d o tro p in e  (HCG) o r  lu te in is in g  h o r­
m o n e  re leasin g  horm one (L H -R H )  m a y  be 
su ccessfu l. F ro m  th e  c lin ica l p o in t  o f  view 
i t  is n o te w o rth y  th a t  70%  o f  a ll m al- 
d e sc e n d e d  testic les a re  a c tu a l ly  re tra c tile , 
s p o n ta n e o u s ly  descending to  th e  sc ro tu m  
d u r in g  p u b e r ty , and  o n ly  3 0 %  a re  tru ly  
m a ld e scen d ed . A ccording to  S co re r , ec topy  
o c c u rs  in  1 %  o f all cases o f  te s t ic u la r  m a l­
d e sc e n t, o b s tru c tio n  in  2 3 % , in g u in a l posi­
t io n  in  19% , h igh sc ro ta l p o s i t io n  in  49% ; 
th e  te s tic le s  are  abdom inal o r  c o n g en ita lly  
a b s e n t  in  9% . S pon taneous d e s c e n t can  be 
e x p e c te d  u n til 9 m o n th s o f  ag e  w ith  th e  
n o ta b le  excep tion  o f  r e t r a c t i le  testic les. 
T h e  in h ib ito ry  effect on  te s t ic u la r  descen t 
o f  th e  an tian d ro g en  co m p o u n d  cy p ro te ro n e  
a c e ta te  (CPA) and  large d o ses  o f  e th iny l 
o e s tra d io l (E E ) is d iscussed  in  d e ta il . Wi- 
s t a r  r a t s  w ere tre a te d  w ith  E E ,  C PA , or 
E E  p lu s  C PA  during  th e  17— 2 0 th  d ay s o f 
p re g n a n c y : th e  offspring w e re  k illed  im ­
m e d ia te ly  o r 70 days a f te r  b i r th  a n d  su b ­
je c te d  to  tho rough  gross a n d  m icroscop ic  
e x a m in a tio n . I t  tu rn ed  o u t  t h a t  in h ib itio n  
o f  te s tic u la r  descen t w as a sso c ia te d  w ith  
su p p re ss io n  o f th e  g u b e rn a c u la . T h e  m ost 
s t r ik in g  in h ib ito ry  effec t w a s  e x e rte d  b y  
E E  p lu s  CPA, a s tro n g  b u t  less  m arked  
e ffe c t b y  E E  alone, b u t  C P A  a lo n e  also 
in d u c e d  a  w eak  b u t d e m o n s tra b le  action. 
D iffe re n tia tio n  o f th e  lig a m e n t sy s te m  was 
u n d is tu rb e d  in  all tr e a te d  g ro u p s . T estic­
u la r  d e sc e n t was ta rd y  in  a ll g ro u p s  and  
n o rm a l defin ite  descen t o c c u r re d  o n ly  in  
th e  g ro u p  tre a te d  w ith  C P A  a lo n e .

L  B a r t a

Endokrinologie des Kindes- und Jugend­
alters. H erau sg eg eb en  von  У  H e s s e . 460 
Seiten  m it  162 A b b ildungen  u n d  78 T ab e l­
len. G eorg  T h iem e V erlag, Leipzig  1982. 
M 79.—

D er H e ra u sg e b e r  dieses B uches h a t  sich  
b e m ü h t, d a s  p rogressive  G ebiet d e r  p ä d ia ­
tr isch en  E n d o k rin o lo g ie  in  e iner w issen­
sch a ftlich  fu n d ie rte n , doch p rax isn ah en  
F o rm  d a rzu leg en . I n  den  u n te r  M ita rb e it 
von  zeh n  F a c h  W issenschaftlern v e rfaß ten  
K a p ite ln  w e rd e n  die en dok rinen  O rgane 
un d  O rg an sy s tem e  eingehend besp rochen . 
In  d e n  e n tsp re c h e n d e n  K a p ite ln  w erden  
s te ts  d ie  E m b ry o lo g ie , A natom ie , P h y s io ­
logie u n d  B iochem ie  e rö r te r t  u n d  eine 
sy m p to m o rie n tie r te  K lass ifik a tio n  ange­
geben. D ie  ausgeze ichne ten  K a p ite l ü b e r 
die W ach s tu m ss tö ru n g e n  u n d  H y p o g ly k ä ­
m ien  s in d  beso n d ers  hervo rzuheben . E in  
g eso n d erte s  K a p ite l b e faß t sich  m it den  
g en e tisch en  A sp ek ten  d e r end o k rin en  E r ­
k ra n k u n g e n , e in  an d eres m it d e r H o rm o n ­
th e ra p ie  n ic h t  end o k rin e r K ra n k h e ite n . 
E in  g an z  au sfü h rlich es  K a p ite l is t  der 
en d o k rin o lo g isch en  F  u n k tio n sd iag n o stik
gew idm et, w o die versch iedenen  U n te r ­
su ch u n g sv e rfah ren  u n d  deren  In d ik a tio n , 
K o n tra in d ik a tio n e n  u n d  N ebenw irkungen  
g e sch ild e rt w erden . H o rm o n p rä p a ra te  
sind in  e in e m  eigenen K ap ite l zu sam m en ­
g e faß t u n d  sch ließ lich  in  e iner ta b e lla r i­
schen  Z u sam m en ste llu n g  die N o rm w erte  
angegeben . M an v e rm iß t jed o ch  ein ige 
T hem en , w ie z. B . die p a ra k r in e  S ek re tio n  
oder G ew ebsho rm one  bzw . die ho rm on- 
a r t ig  w irk e n d e n  E n zy m e u n d  M edia to ren , 
o d e r a b e r  d ie  ek top ische  H o rm onb ildung .

D ie sch em a tisch en  A b b ildungen  sind  
w eitgehend  in fo rm a tiv , u n d  die B ild er sind  
vo n  g u te r  Q u a litä t.  N ach  jedem  K a p ite l is t 
e in  re ich e s  w eite rfü h ren d es L ite ra tu rv e r ­
ze ichn is z u  fin d en , le ider d ü rf te  a b e r  zw i­
schen  d e r  F e rtig s te llu n g  des M an u sk rip te s  
u n d  d em  E rsch e in en  des B u ch es einige 
Z e it v e rg a n g e n  sein : es is t eine A u sn ah m e, 
eine R e fe re n z  au s  1980 zu  finden .

E  Cse r h á t i 
A n n a  K ö r n e r
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Lehrbuch der Logopädie. R ed ig ie rt von  
К -P  B e c k e r  und  M So v á k . 333 S e iten  m it 
30 A bb ildungen  un d  20 T abellen . V olk un d  
G esundheit, B erlin  1983. 3. e rw e ite rte  A u f­
lage. P re is  M 36.—

D erjen ige , d e r in  diesem  B uche einen  
p ra k tisc h e n  W egw eiser, B eschre ibungen  
logopäd ischer T h erap ien  un d  M ethoden  
su ch t, w ird  sich  täu sch en . Solche K e n n t­
nisse soll e r  v ie lm ehr in  dem  k ü rz lich  e r ­
sch ienen  B uch  von  К  P  B ecker un d  M it­
a rb e ite r : R eh a b ilita tiv e  S pracherz iehung , 
V olk u n d  G esundheit, B erlin  1983 suchen . 
D as  je tz t  zu  besp rechende L eh rb u ch  h a t  
sich  zu m  Ziel gese tz t, d ie S te llung  d e r 
L ogopäd ie  u n te r  den  W issenschaften  g en au  
zu  defin ie ren  un d  die S p rach s tö ru n g en  
sy s te m a tisc h  einzuordnen .

D ieses ausgezeichnete  B uch  e rle b t je tz t  
seine 3. A uflage. Seit d e r e rs ten  h ab en  die 
A u to re n  ih re  A uffassung  ü b e r d en  B eg riff 
d e r  S p rach h e ilk u n d e  w e ite ren tw ick e lt; la u t 
ih rem  S ta n d p u n k t is t sie eine m ed iz in isch ­
pädagog ische  D isziplin, d eren  p äd ag o g i­
sch e r T eil d u rch  die L ogopädie  d a rg e s te llt 
w ird , die zugleich ein T eilgeb iet d e r R e h a ­
b ilita tio n sp äd ag o g ik  b ilde t. O bw ohl d ie  
B ed eu tu n g  der m ed izin ischen  V e rb in d u n ­
gen  v o n  den  A u to ren  m eh rm als  b e to n t 
w ird , b e s tre ite n  sie die A n sich ten , d aß  d a s  
sich  m it den  L au tb ild u n g s- u n d  S p ra c h ­
s tö ru n g e n  beschäftigende ä rz tlich e  G ebiet, 
d ie  F o n ia trie , die G esam th e it d e r S p ra c h ­
th e rap ie  u m faß t. N ach  ih re r K o n zep tio n  
— w o m it doch  d e r R ezen sen t n ic h t e in v e r­
s ta n d e n  is t — w ären  alle  A rte n  d e r  S p ra c h ­
s tö ru n g e n  n u r  eine ih re r U n te rg ru p p en .

D as B u ch  g ib t eine ausgezeichnete  Ü b e r­
s ic h t ü b e r  die S p rachen tw ick lung  w äh rend  
d e r  O ntogenese, die gesch ich tlich en  und  
p h o n e tisch en  G ru n d k en n tn issen , die v ielen 
B eziehungen  d e r  geschriebenen  S p rache  
(eines d e r  besten  K ap ite l im  B uche !) u n d  
d ie  speziellen  K o m m u n ik a tio n sm ö g lich ­
k e iten  u n d  -M ittel der H örgeschäd ig ten , 
u n d  die Z usam m enhänge d e r  Z eichen­
sp rach e  u n d  d e r  B lindsch rift.

D ie S p rach s tö ru n g en  w erden  in  zw ei 
G ru p p en  g e te ilt: d ie A b n o rm a litä ten  d e r

S p rachb ildung  (verzögerte  S p rach b ild u n g , 
A lalie, D yslalie, A g ram m atism u s) u n d  die 
s p ä t  erscheinenden  e rw o rb en en  F eh le r . Die 
L e tz te re n  w erden u n te r te i l t  in  n ach  im- 
p ressiven  Schädigungen a u f tre te n d e n  S tö ­
ru n g en , zen tra le  S tö ru n g en  (A gnosie, D ys­
lexie, A prax ie , A phasie, in fo lge  v o n  neuro- 
p sy ch ia trisch en  E rk ra n k u n g e n  a u ftre te n d e  
S tö ru n g en ), expressive F e h le r  (D y sa rth rie , 
R h ino la lie , L a u tb ild u n g ss tö ru n g en ), re a k ­
tiv e  u n d  Sprachneurosen  (M u tism u s, S to t­
te r n  usw .).

D as  B uch  e n th ä lt e ine au ß e ro rd e n tlic h e  
F ü lle  von  K enn tn issen ; m a n c h e  d e r  vielen 
K o n zep tio n en  und  F o rm u lie ru n g e n  sind 
jed o ch  schw er verfo lgbar, o b w o h l d ie  O ri­
en tie ru n g  d u rch  die dez im a le  E in te ilu n g  
e tw a s  e rle ich te rt w ird . D ie A rb e i t  w urde 
in  e rs te r  R eihe dem  H e ilp ä d a g o g e n  ge­
sch rieben , es d a rf  jedoch  a u f  d a s  In te resse  
v o n  Ä rz ten , hau p tsäch lich  P ä d ia te r ,  N eu ­
ro logen  und  O to rh in o la ry n g o lo g en , und  
P sy c h ia te r  rechnen.

J .  H ir sc h b e r g

Diagnostik intrakranieller B lutungen beim 
Neugeborenen. H erausgegeben  v o n  U  H al­
l e r , L  W il l e . X I I  +  152 S e iten  m it 
102 A bbildungen . S p ringer V erlag , B erlin , 
H eidelberg , N ew  Y ork , T o k y o  1983. P re is 
D M  79,—

D ie M onographie e n th ä l t  d a s  D iskus­
s io n sm ate ria l eines in  S t. G a llen  v e ra n s ta l­
te te n  in te rd isz ip linären  S y m p o s iu m s über 
d ie  m odernen  d iag n o s tisch en  M öglich­
k e iten .

D a s  e rs te  K ap ite l b e s p r ic h t d ie  in t r a ­
k ran ie llen  B lu tungen  au s  d e r  S ic h t des 
N eonato logen . Seit d e r  E in fü h ru n g  der 
ze itg em äß en  k o n tro llie rten  B e a tm u n g  is t 
d ie  su b e p e n d y in a le - in tra v e n tr ik u lä re  B lu ­
tu n g  d a s  Z entra lprob lem  g ew o rd en , deren  
H ä u fig k e it m it der G e s ta tio n sz e it in  u m ­
g ek eh rtem  V erhältn is s te h t  u n d  b e i F rü h ­
g ebo renen  u n te r  1500 g  G e b u rtsg e w ic h t 
e ine ex trem  hohe L e ta l itä t b e w irk t.

In  m eh reren  B eiträgen  w ird  d ie  n o rm ale  
u n d  patho log ische in tra k ra n ie lle  sonogra-

6* A c ta  P a td ia tr ic a  H u n g á r i á i  2 ß , 1 9 8 6
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p h isc h e  A natom ie e rö r te r t  u n d  w e rd en  alle 
M ög lichke iten  der S ono g rap h ie  an a ly s ie r t. 
I m  F rü h s ta d iu m  is t die B lu tu n g  echodens, 
s p ä te r  vo n  der R ich tu n g  d e s  pa th o lo g isch en  
P ro zesse s  abhängig  a ls  h y p o d e n se s  B ild in  
d e r  U m g eb u n g  des V en trik e ls  z u  sehen . Die 
frü h z e it ig e  E rm ittlu n g  u n d  K o n tro lle  h a ­
b e n  d ie  B estim m ung  e in ig e r n e u e n  k lin i­
sc h e n  K atego rien  d e r R is ik o fä lle  erm ög­
lic h t.

M ehrere  V orträge be fassen  s ic h  m it der 
zw eid im ensionalen  E n z e p h a lo g ra p h ie  im 
V erg le ich  zu r C o m p u te rto m o g rap h ie . V or­
te ile  u n d  G renzen w erden  so rg fä lt ig  erw o­
g en . D ie C om p u te rto m o g rap h ie  b ie te t  einen 
g e n a u e re n  Ü berb lick  ü b e r  d a s  g an ze  Ge­
b ie t  u n d  is t vom  A lte r  u n a b h ä n g ig , doch 
a n  d e r  In ten s iv s ta tio n , b e i k o n tin u ie r lich e  
M o n ito rb eac h tu n g  o d er m a sc h in e lle  B e a t­
m u n g  b eansp ruchenden  s c h w e re n  Fällen  
b e d e u te t  das T ra n sp o r t e in e  w e ite re  Ge­
fä h rd u n g , zu  der d ie  S tra h le n b e la s tu n g  
n o c h  h inzukom m t. D ie S o n o g rap h ie  kann  
h in g eg en  auch  u n te r  d e n  o b ig e n  V erh ä lt­
n is sen  schnell, ohne B e la s tu n g  u n d  Seda­
tio n  a u c h  bei F rü h g eb o ren en  vorgenom m en  
u n d  w iederho lt w erden ; d a s  S äure-B asen- 
g le ichgew ich t und p 0 2-W e r t e rle id en  dabei 
k e in e  Ä nderung , wie d a s  b e i a n d e re n  M ani­
p u la t io n e n  zu v e rm erk en  is t. A u c h  kann  
d ie  S onographie  von  e in e r  e in z ig en  Person  
d u rc h g e fü h r t w erden, h ä n g t  a b e r  von der 
G esch ick lichke it u n d  E r f a h r u n g  dieser 
P e rs o n  ab  und  m uß  so a ls  e in e  ziem lich 
su b je k tiv e  U n te rsu ch u n g  b e tr a c h te t  w er­
d en . A n  d e r anderen  S eite  b ie te t  d as  V er­
fa h re n  keine en tsp rech en d e  In fo rm a tio n e n  
ü b e r  H ygrom en , H y d ro c e p h a lu s  ex ternus, 
u n d  a u c h  n ich t bei o k z ip ita le n  in terhäm i- 
sp h e risch en  B lu tu n g en  u n d  in fra te n to ria -  
le n  V eränderungen .

D ie  M onographie k a n n  a u f  d a s  In teresse 
v o n  P ä d ia te r , N eonato logen , G ebu rtshe lfe r 
u n d  R adio logen  rech n en  u n d  d ü r f te  sich als 
e in  h e rvo rragender d ia g n o s tisc h e r  R a t ­
g e b e r  erw eisen.

G . H aemat

Trace metals and inherited metabolic disease. 
E d ito rs :  GM Ad d is o n , R H  H a e k n e s s ,

R J  P o l l it . M T P  P ress  L td , L a n c a s te r  
U K  1983. P r ic e  £ 19.95

T h is  v o lu m e  co n ta in s S u pp lem en ts  1 
a n d  2 o f  V o lu m e 6 (1982) o f th e  Jo u rn a l 
o f In h e r i te d  M etabolic  D isease. T h ey  c o n ­
sist o f  se le c te d  p ap e rs  re ad  a t  th e  2 0 th  
sy m p o siu m  o f  th e  Society fo r th e  S tu d y  
o f In b o r n  E r ro r s  o f  M etabolism  h e ld  in  
M an ch es te r in  S ep tem ber, 1982. T h e  m a in  
issue o f  th e  m ee tin g  w as tra ce  e lem en ts  
a n d  in b o rn  e r ro rs  o f  m etabolism .

T h e  f i r s t  p a r t  o f  th e  volum e offers a 
se lec tion  o f  th e  com prehensive rev iew s. 
A  v e ry  in te re s t in g  piece is W illiam s’s 
rev iew  o n  th e  h is to ry  o f d e te c tio n  o f 
re la tio n sh ip s  b e tw een  trace  e lem en ts  a n d  
c e rta in  in h e r ite d  d iso rders o f m etab o lism . 
H e  s tre s se s  th e  im portance  o f in te ra c tio n s  
b e tw een  m e ta ls  in  th e  body  a n d  genes. 
F e ll su m s u p  th e  recen t an a ly tica l m e th o d s  
fo r m e a s u rin g  se ru m  levels o f tr a c e  e le ­
m e n ts  (m ass sp ec to m etry , X -ray  em ission , 
n e u tro n  a c tiv a tio n ) . T he b iochem ical m a rk ­
ers u se d  fo r  q u a n ti ta t iv e  d e te rm in a tio n  
o f tra c e  e le m e n ts  (m etalloenzym es) a re  a lso  
m e n tio n e d  h e re . L aurie  sum m arizes th e  
issue o f  t r a c e  e lem en t tra n sp o rt a n d  s to r ­
age, p r im a r i ly  o f  iron , copper a n d  zinc. 
H e  s ta te s  t h a t  in  m ost m e tabo lic  d is ­
tu rb a n c e s  o f  tr a c e  elem ents, th e ir  t r a n s ­
p o r t  a n d  s to ra g e  a re  involved. U n fo r tu ­
n a te ly , k n o w led g e  o f  these  aspec ts is r a th e r  
scarce, th e  m o s t re liab le  a n d  v o lum inous 
d a ta  a re  a v a ila b le  on iron  m etabo lism . T he  
n e x t c h a p te r  d ea ls  w ith  th e  physio logy  o f 
m e ta llo th io n e s , com pounds capab le  o f 
b in d in g  z in c , co p p er an d  cadm ium .

F o r  th e  p a e d ia tr ic ia n  a tab le , com posed  
b y  A g e tt,  com prising  th e  d a ily  n eed s  o f 
th e  in d iv id u a l tr a c e  elem ents acco rd in g  to  
th e  c h ild ’s ag e  ap p ea rs  m ost usefu l. T he  
im p o rta n c e  o f  rep le tio n  d u ring  to ta l  in t r a ­
v en o u s fe e d in g  is underlined .

A  n u m b e r  o f  p apers  deals w ith  th e  
im p a c t o f  z inc , w ith  its  role in  gene  e x ­
p ression  a n d  in  th e  pathogenesis o f  a c ro ­
d e rm a ti t is  en te ro p a th ic a , a  consequence o f 
a  d e fec t o f  in te s tin a l ab so rp tio n  o f  zinc.

T he  c h a p te r s  on copper p rim a rily  a n a l­
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yse th e  d iso rd e rs  described  b y  W ilson an d  
M enkes. F o r  b o th  d iseases th e re  a re  several 
an im a l m odels av a ilab le . Cell cu ltu res  
from  th e  an im a ls  a re  h e lp fu l in  e luc ida ting  
th e  m olecu lar basis o f  th e  d iso rders . I n  
M enkes’s d isease  even  p re n a ta l  diagnosis 
h as  been  m ad e  possib le, th e  64C u u p ta k e  o f 
am n ia l cells is increased  b u t  th e  degree o f 
th is  ph en o m en o n  is in  n eg a tiv e  co rre la ­
tio n  w ith  g e s ta tio n a l age, a n d  fo r th is  
reason  false n eg a tiv e  re s u lts  m a y  occur 
a f te r  th e  e ig h te e n th  w eek  o f  g es ta tio n .

F ro m  th e  c h a p te r  on  haem o ch ro m ato sis  
one can  le a rn  t h a t  its  gene lies on  th e  sh o r t 
a rm  o f  chrom osom e 6, n e x t to  th e  H L A  
locus. A m ong th e se  p a tie n ts  th e re  is a  
s trik in g ly  f re q u e n t occurrence  o f  H L A  A3, 
B14 a n d  B 7.

M olybdenum  is th e  to p ic  o f  th e  su b ­
seq u en t c h a p te rs . T he  co m b in ed  d efec t o f 
su lph ite  ox idase  a n d  x a n th in e  d e h y d ro ­
genase can  be a t t r ib u te d  to  th e  absence o f 
th e  so-called  m o ly b d en u m  co fac to r; th e  
m ost p ro m in e n t clin ical fe a tu re s  o f  th is  
e n ti ty  a re  m e n ta l re ta rd a t io n , d islocation  
o f th e  lens, a b n o rm a l m uscle  to n e  a n d  
im paired  food u p ta k e .

T he second  p a r t  o f  th e  vo lum e con ta ins 
a  selection  o f  sh o r t co m m u n ica tio n s o f th e  
SSIE M  sym posium  o f  1982. A n in te restin g  
m eth o d  fo r d iffe ren tia tio n  b e tw een  W ilson’s 
an d  M enkes’s d isease h a s  b een  described 
b y  F a v ie r  e t  a l: I n  th e  la t te r  th e  C u/Zn 
q u o tie n t in  f ib ro b la s ts  is h ig h e r  th a n  1. 
T he sam e a u th o rs  found  t h a t  m a lfo rm a­
tions o f th e  n e rv o u s sy s tem  occu r a t  h igher 
frequency  in  new borns w hose m o th e r  h ad  
decreased  Z n  levels d u rin g  p regnancy . 
H y an ek  e t  a l o b se rv ed  t h a t  th e  b reas t- 
m ilk  o f m o th e rs  a ffec ted  b y  hyp erp h en y l- 
a lan inaem ia  co n ta in s  fo u r tim e s  less p h en y l­
a lan ine  th a n  th e  p lasm a, th e se  m o th ers  
can  th e re fo re  b reas tfeed  th e i r  in fan ts. 
A  case re p o r t  o f  T rijb e ls  e t  a l describes a  
p a tie n t in  w hom  lac tac idosis w as caused 
by  th e  absence  o f  cy to ch ro m e oxidase.

M any asp ec ts  o f  tra c e  e le m e n t m e ta b ­
olism  a re  d iscussed  in  th is  book  and  m uch 
u p -to -d a te  in fo rm atio n  co ncern ing  clinical 
w ork an d  basic resea rch  is o ffered . All

c h a p te r s  a re  p rov ided  w ith  d e ta ile d  re fe r­
en ces.

A  A rató

Berner Datenbuch der Pädiatrie. H e ra u s ­
g eg eb en  v o n  d e r M edizinischen U n iv e rs i­
tä ts -K in d e rk lin ik , In so lsp ita l B e rn . X V I -f- 
766 S e ite n  m it 60 A bb ildungen  u n d  z a h l­
re ic h e n  T abellen . G ustav  F isch e r V erlag , 
S tu t tg a r t— N ew  Y ork  1984. P re is  D M  34,—

M it d e r  H erausgabe d ieses T a sc h e n ­
b u c h e s  w erden  die a n  d e r B e rn e r  K in d e r­
k lin ik  an g ew an d ten  d iag n o s tisch en  un d  
th e ra p e u tis c h e n  R ich tlin ien  u n d  R e fe re n z ­
w e rte  d e r  b re iten  Ö ffen tlichke it zu g än g ­
lich  g em ac h t. M it e iner an seh n lich  g roßen  
Z ah l v o n  A ngaben  geben  die in sg e sa m t 55 
A u to re n  d em  klinisch u n d  p ra k t is c h  t ä t i ­
gen  A rz t d ie  M öglichkeit e in e r schne llen  
O rie n tie ru n g  fü r  d as V orgehen  b e i den  
h ä u f ig s te n  K ran k h e iten .

D ie  23 K ap ite l sind d id ak tisch  g u t  a u f­
g e b a u t u n d  übersich tlich . B eso n d e rs  lo ­
b e n sw e rt sind  die A b sch n itte  ü b e r  N o t­
fä lle  u n d  T echnik , wo m an  in  S ek u n d en  
e r f a h re n  k an n , w as un d  wie in  b e s tim m te n  
N o tfa lls itu a tio n e n  gem ach t w e rd en  soll. 
E b e n fa lls  nü tz lich  is t die B esch re ib u n g  
v e rsch ied en e r L ab o ru n te rsu ch u n g en  u n d  
B e la s tu n g sp ro b en , wo die m a n c h m a l u m ­
s t r i t t e n e  B eu rte ilu n g  d e r B e fu n d e  k la r  
d e f in ie r t  w ird . D er In h a l t is t  s e h r  re ich ­
h a lt ig :  d e r  L eser f in d e t in fo rm a tiv e  T a b e l­
len  sow ohl ü b e r A b m ag eru n g sd iä t u n d  
p e r in a ta le  G erinnungsstö rungen  w ie auch  
ü b e r  K le inw uchs un d  H irn ö d em . N u r  die 
m orp h o lo g isch en  A spekte k o m m en  e tw as  
zu  k u rz :  M ißbildungen u n d  S y n d ro m a to lo - 
gie w e rd en  ü b e rh a u p t n ich t e rw ä h n t.

W ie  d a s  V orw ort b e to n t, t r ä g t  d a s  B uch  
d e n  S tem p e l d e r K ind erk lin ik  B e rn , die 
em p fo h len en  R ich tlin ien  en tsp ro ch en  abor 
d e n  n e u s te n  in te rna tiona len  w issen sch a ft­
lichen  K en n tn issen  und  E rw a rtu n g e n . N u r 
e in ige  K le in igke iten  sind  e tw as  zu  schw ei­
ze risch  gew orden: Z nüni u n d  Z v ieri sind  
n ic h t jed em  D eu tsch lesenden  b e k a n n te  
B eg riffe , u n d  die »Auflösung« m an ch e r
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lo k a le n  H an d e lsn am en  (wie z. B . Beba®  
a u f  S e ite  317) w ird  n irgendsw o angegeben .

A lle s  in  a llem , das B e rn e r D a te n b u c h  
b ie te t  e in e  m oderne , rasche  N achsch lage- 
m ö g lic h k e it u n d  d am it eine w e rtv o lle  E r ­
g ä n z u n g  d e r  p äd ia trisch en  L e h r-  u n d  
H a n d b ü c h e r .

К  MÉHES

H  M a n z k e : Entvncklungsprognose von K in ­
dern m it perinatalen Risikojaktoren. X I I  -f- 
266 S e ite n  m it 10 A b b ild u n g en  u n d  183 
T a b e lle n . G u s ta v  F ischer V erlag , S tu t t ­
g a r t— N e w  Y o rk  1984. DM 98,—

F ü r  d e n  sich  m it F rü h g e b o re n e n  u n d  
p a th o lo g is c h e n  N eugeborenen  B efassen d en  
N e o n a to lo g e n  s te llt die p e rin a ta le  M o rta li­
t ä t  e in e  w ich tig e  K ennziffe r d a r , v ie l a u s ­
sc h la g g e b e n d e r  is t jedoch  die G e s ta ltu n g  
d es s p ä te r e n  Schicksals d e r m it p e r in a ta le n  
R is ik o fa k to re n  b e la s te ten  N eu g eb o ren en . 
H ie rz u  s in d  eine langzeitige B e o b a c h tu n g s­
ze it u n d  b is  zu m  sechsten  L e b e n s ja h r  rege l­
m ä ß ig  d u rc h g e fü h rte  U n te rsu c h u n g e n  e r ­
fo rd e r lic h . D ie B ed eu tu n g  e in e r so lchen  
S tu d ie  i s t  zw eifaltig : d aß  sich  d e r  Neo- 
n a to lo g e  m i t  langsich tig  g e p la n te n  m u lti­
d is z ip l in ä re n  M ethoden  ü b e r  d ie  E n tw ic k ­
lu n g  d e r  in  N eu g eb o ren en a lte r b e h a n d e l­
te n  P a t i e n te n ,  ü b e r even tue lle  S ch äd ig u n ­
gen  o d e r  a b e r  die W irk sam k e it d e r  v e r ­
s c h ie d e n e n  th e rap eu tisch en  M aß n ah m en  in ­
fo rm ie re n  u n d  fe rn er d a rü b e r  ü b e rzeu g en  
k ö n n e , w e lch e  d e r M ethoden  d ie  Z e itp robe  
n ic h t b e s ta n d e n  h a t. D iese F ra g e n  w erden  
v o n  P ro fe s so r  M anzke au s d e r  p ro s p e k ti­
v e n  U n te rsu c h u n g ss tu d ie  k la r  b e a n tw o rte t.

D e r  A u to r  u n d  seine M ita rb e ite r  h ab en  
1783 N eu g eb o ren e  u n te rsu ch t. D ie  au s  m it 
d e n  w ic h tig s te n  p e rin a ta len  sch äd ig en d en  
P ro z e s se n  e inhergehenden  G e b u rte n  s ta m ­
m e n d e n  P a tie n te n  w u rd en  b is  zu m  6. 
L e b e n s ja h r  regelm äßig  u n te r su c h t. D ie 
N a c h u n te rs u c h u n g e n  e rs tre c k te n  sich  a u f  
d ie  so m a to g rap h isch en  A n g ab en , a u f  die 
n e u ro lo g isch e , psychische u n d  m o to risch e  
E n tw ic k lu n g , b e i denen  b e k a n n te  d eu tsch e  
u n d  a m e rik a n isc h e  T este  a n g e w a n d t w u r­

d en . B e i d e r  M ehrzahl der P a t ie n te n  k a m  
es a u c h  zu  e lek tro en cep h a lo g rap h isch en , 
o to log ischen  u n d  oph tha lm o log ischen  U n ­
te rsu c h u n g e n . D ie P a tie n te n  g e h ö r te n  zu 
d e n  in  d e r  p e rin a ta len  P a th o lo g ie  h ä u f ig  
v o rk o m m en d en  folgenden G ru p p en : S te iß ­
lage, o p e ra tiv e  E n tb in d u n g  (K a ise rsc h n itt , 
Z an g en en tb in d u n g ), asphyx ische  N e u g e ­
b o ren e , F rü h g eb o ren e , p rä n a ta l  d y s t r o ­
p h isch  G eborene , n ach  m ü tte r lic h e r  G e­
sto se  G eborene , K in d er v o n  ra u c h e n d e n  
M ü tte rn , b e i S tö rungen  d e r P la z e n ta re ife , 
P o s tm a tu r i tä t ,  K in d e r v o n  d ia b e tis c h e n  
M ü tte rn , übergew ichtige N eu g eb o ren e , H y - 
p e rb iliru b in äm ie . H ie r sei b e m e rk t, d aß  
m a n  e ine  k le inere  G ruppe, d ie  d e r  e ine 
in tra u te r in e  In fek tio n  e r l it te n e n  K in d e r  
v e rm iß t. B e i jedem  F a ll f in d e t m a n  die 
m ü tte r lic h e  A nam nese, die o b s te tr isc h e n  
A n g ab en , K om p lik a tio n en .

D ie  R e su lta te  w urden  a u fg ru n d  d e r 
m e is ten s  im  1., 3. u n d  6. J a h r  v o rg e n o m ­
m en en  N ach u n te rsu ch u n g en  a n a ly s ie r t ,  d i­
d a k tis c h  zusam m engefaß t u n d  m it  d e n  e n t­
sp rech en d en  L ite ra tu rd a te n  u n te r s tü tz t .

D a s  g roße  V erd ienst der A rb e it b e s te h t  
d a r in , d a ß  es sich um  p ro sp e k tiv e  E n t ­
w ick lu n g su n te rsu ch u n g en  h a n d e lt . E s  w ird  
a u ch  bew iesen , daß  durch  eine v e rb e s se r te  
p e r in a ta le  V erso rgung  n ich t n u r  d ie  M o r ta ­
li tä t ,  so n d e rn  auch  die Z ahl d e r  Z e re b ra l­
p a re se n  u n d  geistig-neurologisch  G esch ä ­
d ig te n , fe rn e r  die Schädigungen d e r  S in n es­
o rg an e  h e rab g ese tz t w erden  k a n n . D er 
N a c h te il e in e r solchen g rü n d lich en  u n d  
lan g fris tig en  S tud ie  b e s te h t w ied e ru m  d a r ­
in , d a ß  d ie  E rgebnisse  n u r  lan g e  n ach  
d em  p e rin a ta le n  E reign is in  E rsc h e in u n g  
t r e te n .  D ies sollte ab e r die A n re g u n g  zu 
ä h n lic h e n  m u s te rh a f t d u rc h g e fü h rte n  k o n ­
tin u ie r lic h e n  K o n tro llu n te rsu ch u n g en  k e i­
nesfa lls  bee in träch tig en . H e rv o rz u h e b e n  
se ien  n o ch  die im  A nhang  a u ff in d b a re n , 
g u t g e p la n te n  17 T abellen , die d ie  R e s u l­
ta t e  z ah len m äß ig  d em onstrie ren .

D a s  v o rb ild lich  ve rfaß te  B u ch  is t  G e­
b u r tsh e lfe rn , N eonatologen, P ä d ia te rn , P a ­
th o lo g en , N euro logen , P sycho logen  u n d  
H e ilp äd a g o g en  zu  em pfehlen.

G K o r á n y i
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Chlamydial disease. E d ite d  b y  S. D a r o u - 
g a r . B ritish  M edical B u lle tin , Vol. 39. 
N o. 2. C hurch ill-L iv ingstone , L ondon 1983. 
P rice  £ 10.00

T h is  issue o f B rit ish  M edical B u lle tin  is 
a  concise an d  ex ce llen t rev iew  on m ic ro ­
biology, im m unology  a n d  clinical fe a tu re s  
o f  d iseases caused b y  Chlamydia trachoma­
tis. P ioneers a n d  in te rn a tio n a l a u th o r it ie s  
o f  C h lam ydia re sea rch  a re  rep resen ted  in  
i ts  18 chap te rs.

T he  firs t ch ap te r is a  fine  review  on  th e  
deve lopm en ta l p h ase s  o f  C. trachomatis 
a n d  th e  m orphological a n d  biochem ical 
ch a rac te ris tic s  o f  th e  e lem en ta ry  a n d  r e ­
t ic u la r  bodies. E n e rg y  p aras itism  o f  th e  
m icroorganism  a n d  i ts  clinical an d  d ia g ­
no stic  consequences a re  d iscussed. D e ta iled  
d a ta  on th e  im m u n o ch em is try  o f c a rb o ­
h y d ra te ,  lipid a n d  p ro te in  an tigens o f  C. 
trachomatis an d  th e i r  re la tio n sh ip  to  th e  
m icro im m unofluo rescen t te s t  a re  o ffered .

A m ost c lin ically  m in d e d  ch ap te r d ea ls  
in  d e ta il w ith  th e  c lin ica l course, p rognosis 
a n d  th e rap eu tic  p rin c ip les  o f tra c h o m a ; 
a lso , th e  m ost re c e n t W H O  classification  
o f  s tag ing  is described .

T he  ch ap te r on ch lam y d ia l in fec tions in  
new borns an d  in fa n ts  beg ins w ith  a  d e ­
sc r ip tio n  o f  c o n ju n c tiv itis , th e  m o s t c o n ­
sp icuous a n d  ea rly  m an ifes ta tio n . I t  a p ­
p e a rs  th a t  d iffe ren tia l d iagnosis o f  n e o ­
n a ta l  con ju n c tiv itis  is ra th e r  d ifficu lt in  
th e  p resence o f silver s a l t  p rophy lax is. T h e  
sy m p to m s o f in f lam m atio n  caused b y  N .  
gonorrhoeae, C. trachomatis a n d  H. in fluen ­
zae a re  in d is tingu ishab le . T he new b o rn  
b a b y  co n trac ts  th e  in fec tio n  in  th e  in fes ted  
b ir th  canal; th e  r a te  o f  tran sm ission  o f  C. 
trachomatis from  m o th e rs  affected  by  c h la ­
m y d ia l cerv icitis v a rie s  from  28 to  75%  
acco rd ing  to  v a rio u s  pub lica tions. T h e  
incidence o f ch lam y d ia l con ju n c tiv itis  w as 
fo u n d  betw een 4 a n d  32%  by  v a rio u s  
a u th o rs . T he le n g th  o f  th e  in cu b a tio n  
p e rio d  is 3— 13 d ay s , in  m an y  a  case th e  
f i r s t  sym p tom  se ts  in  a f te r  discharge fro m  
th e  m a te rn ity  h o sp ita l. Local, a n d  q u ite  
o ften  inadequa te , a n tib io tic  tr e a tm e n t m a y

p ro long  th e  in cu b a tio n  p e rio d  o r  resu lt in 
tra n s it io n  to  th e  ch ro n ic  fo rm  o f the 
d isease . I n  m o s t cases th e  d isease is of 
ben ign  n a tu re , c h a ra c te r ise d  b y  spo n tan e­
ous rem issions fo r y e a rs  a n d  acu te  ex a ­
ce rb a tio n s . C ica trisa tion  is a  ra r e  com plica­
tio n . T he  a u th o rs  p ro p o se  ab an d o n m en t 
o f  C redé’s p ro p h y lax is  m a in ly  because it  is 
ineffec tive  in p re v e n tin g  N . gonorrhoeae 
in fec tion ; i t  sh o u ld  be  re p la c e d  b y  in s tan t 
m icrobiological d iagnosis a n d  adequa te  
sy s tem ic  e ry th ro m y c in  tr e a tm e n t .  N eo­
n a ta l co n ju n c tiv itis  is a n  a la rm in g  signal 
fo r m a te rn a l (and  a lso  p a te rn a l)  genital 
in fec tion  an d  n eo n a ta l c h la m y d ia l p n eu ­
m onia.

I t  h a s  n o t b een  fu lly  c la r if ied  how  C. 
trachomatis colonizes th e  in f a n t’s naso­
p h a ry n x , ears, re c tu m  a n d  v ag in a , causing 
p h a ry n g itis , p n eu m o n ia  o r  o ti tis  m edia. 
T he  m o s t im p o rta n t m a n ife s ta tio n  is p n eu ­
m on ia , a  cond ition  h a v in g  b een  know n as 
ab ac te ria l, p e rtu sso id  a n d  eosinophilic 
p n eu m o n ia  since 1941. C. trachomatis as 
th e  sole in fective a g e n t o f  th e s e  ty p es  of 
p n eu m o n ia  h as been  q u e s tio n e d ; cy to ­
m egalovirus, e v e n tu a lly  u reap la sm a  or 
still unknow n  v iru ses h a v e  b een  incrim i­
n a te d  a s  a d d itio n a l in fec tiv e  agen ts . A l­
th o u g h  th is  fo rm  o f  p n e u m o n ia  h as a  low 
m o r ta l ity  ra te , i t  m a y  p a v e  th e  w ay in 
neg lec ted  cases to  ch ro n ic  re sp ira to ry  in ­
fec tions in  adolescen ts.

T he  au th o rs  w a rn  a g a in s t a  diagnosis o f 
ch lam yd ia l p n eum on ia  s e t  u p  on  th e  basis 
o f  sero logy  only . M ate rn a l a n tib o d ie s  and  
seroconversion  e lic ited  b y  con junc tiv itis  
m a y  here  in te rfe re . T h e re fo re , serology 
shou ld  be com plem en ted  b y  cu ltu rin g  from 
th e  su spected  c a v ity  a n d  co n ju n c tiv a  of 
th e  in fa n t. T hey  also  s tre s s  th e  fac t th a t  
C. trachomatis can  be t r a n s m i t te d  sexually  
a n d  tre a tm e n t o f  b o th  p a re n ts  is indis­
pensab le .

T he  su b seq u en t c h a p te rs  d e lin ea te  the 
b ro a d  sp ec tru m  o f  d iseases caused  by  C. 
trachomatis. A  special c h a p te r  is devo ted  to  
p sittaco sis  caused  b y  C . psittaci. Also a 
good su m m ary  on  h u m o ra l a n d  cellular 
im m une responses fo llow ing  chlam ydial
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in fe c tio n s  is offered. T he ro le o f  la te  ce llu la r 
im m u n e  response  in  som e d is o rd e rs  is su b ­
je c t o f  in te n s iv e  research . I t  m a y  b e  h o p ed  
t h a t  p ro g re ss  in  im m unology  o f  th e se  
d isea se s  w ill once lead  to  p ro d u c tio n  o f  an  
e ffec tiv e  vaccine  void  o f  a d v e rs e  e ffec ts ; 
th is  w o u ld  be  v ery  usefu l in  p re v e n tin g  
tr a c h o m a , s til l an  enorm ous p ro b le m  in 
d e v e lo p in g  countries.

I n  su m m a ry , th e  issue conc ise ly  su m s up  
u p - to -d a te  know ledge on  c h la m y d ia l in ­
fec tio n s . T h ere  are  som e d isp ro p o rtio n a li-

ties, e .g . a s  m a n y  as  fo u r pages d ea l w ith  
th e  ra th e r  o b scu re , rem o te  a n d  u n c e rta in  
re la tio n sh ip  b e tw een  ch lam yd ias an d  
C rohn’s d isease  w hile  th e ir  adverse  effect 
on h u m a n  re p ro d u c tio n , th e ir  ro le  in  in ­
fe rtility , m isca rr iag e , p re m a tu re  a n d  s t il l­
b ir th  is p u t  a s id e  a f te r  a  few  p a rag rap h s . 
I t  is tru e  t h a t  ch lam y d ia l in fection  p lay s  
here  a n  in d ire c t  a n d  u n c lea r p a r t ,  s till, 
these  p ro b lem s w ou ld  h av e  deserv ed  m ore 
a tte n tio n .

Z V a jd a

PRINTED IN HUNGARY 
Akadémiai Kiadó és Nyomda, Budapest
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Evaluation of counselling 
for pregnant women exposed to potentially 

hazardous environmental factors
A. CZEIZEL, Juliet MÉTNEKI

D e p a r tm e n t o f  H u m an  G enetic s, N a tio n a l In s t i tu te  o f  H yg iene , B u d a p e s t, H u n g a ry

P reg n an cy  ou tcom es o f  546 w om en seeking ad v ice  fo r exposu re  to  
suspected  d an g ero u s  e n v iro n m en ta l fac to rs  d u ring  p re g n a n c y  w ere  analysed . 
In d u ced  a b o rtio n  w as recom m ended  to  68 w om en, a n d  th is  adv ice  w as 
followed by  65 o f  th e m . A n  a d d itio n a l 24 pregnancies w ere in te rru p te d . T he 
ra te s  o f fe ta l d e a th  (sp o n tan eo u s ab o rtio n , s til lb ir th  an d  in fa n t d ea th ) in 
th e  n o n -te rm in a ted  p regnancies co rresponded  to  n a tio n a l figu res. T h e  p ro ­
p o rtio n  o f b ir th  d efec ts  am o n g  th e  liveborn  in fan ts  o f  w om en  exposed  to  
hazardous p h y sica l, chem ical, m icrob ia l and  m a te rn a l fa c to rs  w as 6/67 
(7.5% ), 11/120 (9 .2% ), 6/168 (3 .8% ) and  1/22 (4 .6% ), re sp ec tiv e ly . T hese 
figu res d id  n o t  d iffe r s ig n ifican tly  fro m  th e  expec ted  ones based  on  th e  
H u n g arian  reg is te red  a n d  e s tim a ted  figu res. F u rth e rm o re , a  cau sa l re la tion  
betw een  th e  e n v iro n m e n ta l fac to rs  an d  th e  defects cou ld  be  excluded  in  all 
b u t one case in  w h ich  th e re  w as exposu re  to  a  h igh  dose o f  oestrogen .

Five thousand seven hundred and 
forty women, alone or accompanied 
by their male partner, came to our 
Genetic Counselling Clinic between 
1973 and 1980. One thousand seven 
hundred and seventy-four of the 
women (30.9%) were already pregnant 
at consultation and 546 (9.5%) asked 
for advice owing to exposure, during 
a planned pregnancy, to environ­
mental factors that were suspected 
to be teratogenic. The majority of 
these counsellees were referred to us 
by the medical staff providing them 
with prenatal care. This paper reports 
on follow-up of pregnancy outcomes 
in women seeking advice for exposure 
during pregnancy to environmental 
factors suspected of being dangerous.

1

Ma t e r ia l  a n d  M e t h o d

A  qu estio n n a ire  w as s e n t to  th e  646 
w om en w ho v is ited  o u r  G en e tic  C ounselling 
C linic in  th e  p e rio d  1973— 1980 because 
o f  exposure  to  p o te n t ia l ly  h aza rd o u s  
en v iro n m en ta l fa c to rs  d u r in g  p regnancy . 
(T he qu estio n n a ire  w as m a iled  a b o u t 9 
m o n th s  a f te r  th e  v is it.)  I n  62 cases (9.6% ) 
th e  add ress  w as w rong  o r  h a d  been  changed. 
C ounsellees w ho d id  n o t  an sw er th e  f irs t 
tim e , w ere asked  ag a in  to  fill o u t th e  
q u estionna ire . S even teen  w om en  d id  n o t 
respond , 3.4%  o f  th e  counsellees w ith  
know n address. S ix ty -n in e  p re g n a n t w om en 
w ho w ere lo s t h a d  no  n ew b o rn s w ith  
reg is te red  co ngen ita l an o m alie s  in  th e  
H u n g a ria n  C ongen ita l M alfo rm atio n  R e g ­
is te r  (1) in  th e  y e a r  fo llow ing  th e  visit. 
(T his R e g is try  h a s  th e  p e rso n a l d a ta  o f 
in d ex  ch ild ren  a n d  th e i r  p a re n ts .)  E v e n ­
tu a lly  477 w om en re tu rn e d  com pleted  
questio n n a ires  (T able  I) . O ccasionally  some

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 198 5  
A k a d é m i a i  K ia d ó , B u d a p e s t
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T a b l e  I

M ate ria l a n d  d is tr ib u tio n  o f  p re g n a n c y  ou tcom es

Material No Per cent

Total sample 5 1 6

Could not contact 521
69 1 2 .6No response ’ 7 J

Study sample
Pregnancy outcome known 4 7 7

Aborted (on advice) 5 5 ) 79 1 6  6Aborted (own decision) 2 4  J

Fetal death 31 6 .5

Livebirth 3 6 7 7 6 .9

Infant death 5 1 .4

Birth defect 23 6 .3

Congenital anomaly 2 0 5 .4

Severe congenital
abnormality 10 2 .7

p re g n a n t w om en w ere exposed  to  m ore 
th a n  one  p o ten tia l te ra to g e n  (e.g . an  
in fe c tio n  an d  a  d rug); in  th e se  cases only  
th e  seem ing ly  m ore im p o r ta n t f a c to r  w as 
ta k e n  in to  consideration . W h e n  m o re  th a n  
o n e  d ru g  w as taken , each  w as e v a lu a ted  
s e p a ra te ly  (Table V). A v a ilab le  m ed ical 
re c o rd s  (e.g. re la tin g  to  X - ra y  o r  disease) 
o r  sero log ica l ex am ina tions (in  in fections) 
w ere  u sed  to  confirm  th e  re p o r te d  exposure  
a n d  th e  dose and  tim e  o f  a n y  possib le 
e ffec t. I n  th e  case o f exposu re  to  chem icals, 
e v a lu a tio n  w as based on  th e  r e p o r t  o f th e  
w o m en  them selves.

A s a  second s tep  th e  o u tc o m e s  o f  th e  
p re g n a n c ie s  w ere e v a lu a te d  (T ab le  I). 
S e v e n ty -n in e  induced a n d  27 sp o n tan eo u s  
a b o r t io n s  an d  one ec top ic  p re g n a n c y  w ere 
a c c e p te d  on  th e  basis o f  th e  q u es tio n n a ire s . 
U n fo r tu n a te ly , no fe tuses w ere  au to p s ied  
a f t e r  te rm in a tio n  o f  p re g n a n c y  o r  spon ­
ta n e o u s  abo rtion . A  d e ta ile d  n ecropsy  
re c o rd  w as requested  a n d  e v a lu a te d  in  
3 cases  o f  s tillb ir th  an d  5 cases o f  in fan t 
d e a th . T h e  p a ren ts  o f 23 in f a n ts  w ith  
b i r th  d e fec ts  w ere req u es ted  to  r e tu r n  to

ou r G ene tic  C ounselling  Clinic w ith  th e ir  
ch ild ren . T h e  a ffec ted  ch ild ren  w ere ch eck ­
ed th o ro u g h ly  b y  o u r  c o n su ltan t ex p erts . 
F o u r  fam ilies w ho could  n o t com e w ere 
v is ited  in  th e i r  hom es. T he co n d ition  o f 
339 ch ild ren  d ec la red  h e a lth y  b y  th e  
p a re n ts  w as checked  on th e  basis o f  d a ta  
req u es ted  fro m  co m p e te n t d is tr ic t p a e d ia ­
tr ic ian s. T he  m ed ica l in fo rm atio n  received  
in  308 cases (90 .9% ) and  th e  re p o r te d  
d a ta  d id  n o t ch an g e  th e  d is tr ib u tio n  o f 
m a jo r co n g en ita l anom alies. F ina lly , th e  
d a ta  o f  th e  H u n g a r ia n  C ongenital M alfor­
m a tio n  R e g is te r  w ere  checked.

R e s u l t s

In d u ced  abortion  was recommended 
to 58 of the 546 women for the fol­
lowing reasons: proven rubella, vari­
cella, and other infections in 32 cases 
(Table VII), chemicals (a drug or 
alcohol) in 11 cases (Table IV), mater-
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T a b l e  I I

P re g n a n c y  o u tco m e  o f  w om en exposed to  p h y s ic a l env ironm enta l fa c to rs  an d  
psychological stress d u r in g  p regnancy

Physical factors
Number

of Method of
Preg­
nancy
out-

Induced1 abortion
Fetal Evaluated

Birth defect

preg­
nants

diagnosis come
un­

known
indi­
cated done

death live births
No per cent

Diagnostic X -ray  
(m ainly abdom i­
nal)

82 Medical
documen­
tation

8 0 5 8 6 i 5 8.2

Therapeutic X -ray 
(m alignant 
disease)

4 Medical
documen­
tation

0 4 4 (4)* 0 0 0 0

Mechanical traum a 
(m ainly abdom i­
nal)

4 History 1 0 1 0 2 0 0

IUD 7 Medical
documen­
tation

0 0 1 3 3 0 0

Psychological
stress

2 History 0 0 1 0 1 0 0

T otal 99 — 9 4 12 (4)* 11 67 6 7.6

* T he  n u m b e r  o f in d ica ted  induced  a b o r t io n s  is show n in b rack e ts

nal disease and its therapy in 11 cases 
(Table VIII) and radiotherapy in 4 
cases (Table II). Our advice was fol­
lowed by 55 women. However, an 
additional 24 women had their preg­
nancy interrupted ; therefore the total 
figure of induced abortions was 79 
cases (Table I).

For sp o n ta n eo u s  abortion the re­
ported birth rate of 6.8% was lower 
than the registered Hungarian value 
(13%). This may be an ascertainment 
bias since the recorded peak of spon­
taneous abortion occurs in about the 
8th week of gestation in Hungary, 
and the majority of our counsellees 
had passed this time. The stillbirth 
figure, 0.8%, corresponded to the

national value (0.8%). No anomalies 
were observed among the still- 
borns.

Out of 367 livebirths, five died 
within the infant period; the rate 
(1.36%) was lower than the national 
figure in the period studied (2.9%). 
The cause of death in these five cases 
was the very low birth weight: 800 g, 
850 g, 900 g, 1180 g (with RDS) and 
1450 g (in a twin), respectively. No 
congenital anomalies were observed 
in these autopsied dead infants. In 
4 cases the reason for their visit to 
the Genetic Counselling Clinic was 
a suspected but unconfirmed rubella 
infection and in one case a mono­
nucleosis.

1* Acta Paediatrica Hungarica 26, 1985
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T a b l e  I I I

B ir th  defects in  n ew b o rn s  o f  w om en ex p o sed  to  d iagnostic X -ra y s

Defect Current view of 
aetiology

Localisation 
of X-rays

Time of X-rays 
during pregnancy

Bilateral retinoblastoma Gametic mutation Gastric 4th week
Trisomy 13 Gametic

non-disjunction
Cervical 4th week

Spina bifida cystica Multifactorial Chest 2nd week
Congenital inguinal hernia Multifactorial Cholecystography 4 times in 

11th week
Congenital inguinal hernia Multifactorial Chest 16th week

In the following sections the various 
categories of environmental factors 
and their relation to birth defects 
observed in livebirths will be ana­
lysed.

Among the physical factors (Table 
II) diagnostic X-ray examinations 
were predominant (82.8%). Our esti­
mate of the dose to which the fetus 
was exposed did not reach the thresh­
old of teratological significant doses

accepted in Hungary (10 rads) in any 
case, thus we recommended to main­
tain the pregnancies. Nevertheless 5 
pregnancies were terminated. Among 
the 61 live-borns birth defects occur­
red in five (8.2%). The details of 
these cases are presented in Table 
III; when all factors are considered 
a causal relation between the X-ray 
exposure and the defects seems highly 
improbable.

T a b l e  IV

P re g n a n c y  ou tcom e o f  w o m en  exposed to  ch em ica ls  du ring  p reg n an cy

Chemical factors
Number

of
preg­
nant

women

Method of 
diagnosis

Preg­
nancy
out­
come
un­

known

Induced

indi­
cated

abortion

done

Fetal
death

Evaluated 
live births

Birth defect

No per cent

Alcoholic beverage б History 1 1 l (l)* 0 3 1 (33.3)
Contraceptive pill 75 History 10 0 0 l 64 3 (4.7)
Drug 84 History 12 10 16 (9)* 8 48 7 14.6
Occupational 

exposition 
(radiation 2, in­
fection 1, chemi­
cal 3)

6 History: 4 
Medical 
documen­
tation: 2

1 0 0 0 5 0 0

Total 170 — 24 11 17 (10)» 9 120 11 9.2

* T h e  n u m b er o f in d ic a te d  induced  ab o rtio n s is sh o w n  in b rackets
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One hundred and seventy pregnant 
women visited us because of exposure 
to suspected teratogenic chemicals 
(Table IV). Among the 5 women who 
consumed alcohol during pregnancy, 
one could be regarded as an alcohol 
addict, and for her termination of 
pregnancy was suggested and per­
formed. Of the remaining 4 women, 
3 indulged occasionally in large 
amounts of alcohol and one consumed 
moderate amounts of alcohol several 
times before the pregnancy was evi­
dent. These women wanted their 
pregnancies and they were encour­
aged to continue them. The women 
who mentioned moderate alcohol con­
sumption gave birth to a 2800 g boy 
with tracheal stenosis. Seventy-five 
women took contraceptive pills dur­
ing the periconceptional period. 
Among the 64 liveborn babies who

were evaluated, three had defects: 
a 2500 g girl with intrauterine growth 
retardation showed a significant so­
matic retardation in her later post­
natal life, too; a boy with pre­
disposition for dislocation of the hip, 
and a girl with haemangioma. An­
other 84 pregnant women took 191 
different drugs (Table V). In 10 cases 
termination of pregnancy was re­
commended (Table VI): 9 women 
followed this advice. An additional 
7 women also had an induced abor­
tion. Among 48 livebirths, evaluated 
birth defects occurred in 7 (14.6%). 
Three mothers of these children had 
received an oestrogen-progesterone 
combination. One, who had been 
given 20 ampoules of Limovanil® 
(oestradiol benzoate 2.5 mg and 
progesterone 12.5 mg) for the pur­
pose of abortion gave birth to a boy

T a b l e  V

P reg n an cy  ou tco m e  o f  w om en exposed to  d rugs

Drug Number of 
pregnant women

Number of 
birth defect

Analgetics 13 0
A ntihistaminics i6 0
A nticonvulsants 3 0
A nti-inflam m atory 24 1*
Antimicrobials 18 2*
Sedatives 53 1
Tranquilizers 6 0
Cardiotonics, vasodilatators 10 1
Sex hormones 30 3
O ther hormones 16 0
Others 2 0

T otal 191 8

* T he sam e child
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T a b le  VI

Data of pregnant women to whom term ination of pregnancy was 
recommended on the basis of drug consumption

Case number Drug Amount Time (week) Remarks

368/1978 chloramphenicol 2 g/day 4 -5 th Threatened abortion
m etronidazole 1 g/day Kidney X-rays 

Nephrolithiasis

diazepam 400 mg once
774/1978 chlordiazepoxide 400 mg once 4th Suicide a ttem pt

barbital 40 g once
nitrazepam 1 mg/day 60 years old diabetic

1120/1978 phénobarbital 200 m g/day 0 8th husband
oestradiol 75 mg/day Cholecystography and
progesterone 150 m g/day

4 6th
ventricular X -ray 15 
times. A ttem pted 
abortion

m eprobam ate 0.6 g/once Epilepsy
diazepam 15 mg/once 0 -  8th Suicide a ttem pt

1232/1978 valeric acid 3 g once
phénobarbital 3 g once
chlordiazepoxide 1.5 g once 6th

1561/1979 valeric acid 
phénobarbital

5 g once 
5 g once 14th

Suicide attem pt

Oxytetracycline 1620 m g/day
1850/1979 codeine

unknown o thers
60 mg/day 
“ m any” 1 —2nd

Symptoms of poisoning

1948/1979 phenytoin 300 m g/day 0—8 th Epilepsy, operated for 
arachalnoide cyst

phenm etrazine HC1 100 m g/day
1094/1980 Oxytetracycline 2160 m g/day Pneumonia

diethylstilstilboestrol- 5—8th A ttem pted abortion
diproprionate 40 mg once 8th

1110/1980 oestradiol 10 mg/day 3—4th Psoriasis, hormonal
progesterone 50 mg/day pregnancy test
oestradiol 30 mg/day A ttem pted abortion

1544/1980 progesterone 150 m g/day 3 4 th Severe depression. ABO
thioridazine 125 mg/day 0 10th incom patibility
trim ipram ine 75 mg/day

with limb reduction (unilateral, ter­
minal transverse type fingers), and 
the other two, who received Li- 
movan® (ethynyl oestradiol 0.01 mg 
and pregneninolone 10 mg) as a 
hormonal pregnancy test, gave birth 
to a boy with predisposition for 
dislocation of the hip and a girl 
with haemangioma. Of the additional

4 cases, 3 had mild anomalies: con­
genital inguinal hernia (meprobama­
te), predisposition for dislocation of 
the hip (co-trimoxazole), and haeman­
gioma (prednisolone, penamecillin, 
Oxytetracycline, nalidixic acid and 
terbutaline). The women had used 
clinical doses of these drugs in the 
2nd and 3rd months of pregnancy.
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T a b l e  VI I

P reg n an cy  o u tcom e o f w om en  allegedly  exposed  I о m icrobial fac to rs
d u r in g  p regnancy

Microbial factors

Number
of

preg­
nant

women

Method of 
diagnosis

Preg-
nancy
out­

come
un­

known

Induced

indi­
cated

! abortion 

done

Fetal
death

Evaluated
livcbirth

Birth defect

No per cent

Cytom egalovirus 3 CMV spéci- 0 l 2  (1)* 0 I 0 0
fied
Ig M : 1

“ In fluenza” 19 H isto ry  a n d 0 0 1 0 IS 0 0
clinical
sy m p to m s

H ep atitis 4 Clinical 0 0 0 1 3 1 (3 3 .3 )
sy m p to m s

H erpes genitalis 7 Clinical l 0 1 0 5 1 (2 0 .0 )
sy m p to m s

H erpes sim plex 12 Clinical 2 0 0 0 10 0 0
sy m p to m s

Syphilis 1 Serolog- 0 0 0 0 1 0 0
ically
excluded

Mononucleosis 1 Serolog- 0 0 0 0 1 0 0
ically

M um ps 12 Serolog- 2 1 3 (1)* 0 7 0 0
ically 
in 8
cases

R ubellav irus expo- 157 Serolog- 25 17 19 (16 )* 8 105 4 (3 .8 )
sition  o r/an d ically
disease in 17

cases

Toxoplasm osis 10 Serolog- 1 4 4  (4)* 1 4 0 0
ica lly  in
4 cases

V accination 1 H isto ry 0 0 0 0 1 0 0
(cholera)

C'hickenpox 12 Clinical 0 9 9 (9)* 1 2 0 0
sy m p to m s 
in  9
cases

T  o ta l 239 31 32 39  (31)* 11 168 6 3 .8

* T he n u m b e r  of in d ica ted  induced  a b o r tio n s  is show n in b rack e ts

The 7th case, a girl with cleft lip 
and palate and lacrimal atresia was 
born to a woman who took ampicillin

and acetylsalicylic acid during the 
9th to 11th weeks of pregnancy.
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Among the infectious factors to 
which 239 women were exposed, 
rubella was most prevalent (65.7%) 
(Table VII). Termination of pregnancy 
was recommended only for rubella 
infection with seroconversion and for 
chickenpox with clinical symptoms. 
(Previously, our position had been 
the same for cases of toxoplasmosis 
proven by serological methods.) For 
one case of serologically confirmed 
cytomegalovirus infection (a women 
who had previously given birth to 
a microcéphalie mentally deficient 
child) and one case of mumps infec­
tion (social factors), the indication 
for induced abortion was based pri­
marily on other factors. Among the 
158 evaluated live-borns, birth de­
fects occurred in 6. Four of them 
were delivered by rubella-protected 
women. Since these defects were 
Down syndrome, perinatal brain in­
jury, syndactyly, and multiple abnor­

malities (auricular anomaly, bron­
chial stenosis, thymus hyperplasia, 
strabismus) that did not correspond 
to the congenital rubella syndrome, 
a cause-effect relation could be ex­
cluded. This was also the case for 
a possible relation between potential 
exposure of one woman to hepatitis 
virus (husband) during pregnancy 
and the congenital inguinal hernia in 
her son. A girl with aortic stenosis 
was born by Caesarean section to a 
woman with a genital herpes infection.

Thirty-eight wo men presented them­
selves because of potentially hazard­
ous maternal factors (Table VIII). 
Termination of pregnancy was recom­
mended in 11 cases for medical 
reasons, and was performed in 10. 
One woman with severe heart disease 
and thrombophlebitis who was treated 
with oral anticoagulants and other 
drugs did not want her pregnancy 
terminated despite our warning; she

T a b le  V I I I

P re g n a n c y  outcom e o f  w o m en  w ith  p o te n tia l h a za rd o u s  m a te ria l d iseases
d u rin g  p reg n an cy

Material factors
Number of 
pregnant 
women

Pregnancy
outcome
unknown

Induced abortion Fetal
death

Evaluated Birth defect
indicated done livebirth No per cent

Tuberculosis 2 l 0 0 0 l 0 0
H aem atologic 2 0 0 0 0 2 0 0
D iabetes m ellitus 8 0 3 3 (3)* 0 5 0 0
H epatic  disease 4 2 0 0 0 2 0 0
T hyroid disease 10 2 2 2 (2)* 0 6 0 0
H eart disease 4 0 2 1 (1)* 0 3 1 (33.3)
K idney disease 8 0 4 5 (4)* 0 3 0 0

T otal 38 5 11 11 (10)* 0 22 1 (4.5)

* T h e  n u m b e r o f in d ica ted  in d u c e d  ab o rtio n s  is show n in  b rack e ts
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gave birth to a child with multiple 
abnormalities including valvular heart 
defect (without specification) and 
anal atresia. One pregnant woman 
had an induced abortion against our 
advice. It is noteworthy that fetal 
death did not occur in any of the 
cases.

Discussion

The principles and some statistics 
of our “information-guidance type” 
genetic counselling have been publish­
ed previously (2). According to the 
results presented here, after being 
warned, 95% of pregnant women 
exposed to hazardous environmental 
factors terminated their pregnancies 
owing to the high risk of the fetus. 
In 419 pregnant women the suspected 
hazard of environmental factors was 
not a real or a significant one, there­
fore we recommended them to main­
tain their pregnancies and in 94% of 
these cases our advice was followed.

Another important point is the 
correctness of counselling. During the 
study period, the Hungarian register­
ed birth prevalence for congenital 
abnormalities was about 4% and the 
theoretically acceptable figure would 
be between 6 — 8% (5). The 365 
pregnant women for whom pregnancy 
continuation was recommended and 
who have known pregnancy out­
comes and gave birth to children, 20 
(5.5%) had a malformed liveborn. 
This observed figure corresponds to 
the expected one of congenital ab­
normalities in the Hungarian popu­
lation. The birth prevalence of severe

congenital abnormalities was 2.7% 
and this also fits well with the ex­
pected 3% rate. Furthermore the 
observed rates of different types of 
pre- and postnatal mortality did not 
exceed the national figures in 419 
pregnant women where the main­
tenance of pregnancy was suggested 
and the pregnancy outcomes were 
known.

Of course, it would be better to 
use the record linkage than to orga­
nize a follow-up study. At present, 
however, the efficacy of record link­
age has not reached the adequate 
level. On the one hand new congenital 
anomalies were not found. On the 
other hand, only seven congenital 
anomalies were registered from 20 
known cases (35%). The completeness 
of reporting is better in the severe 
congenital anomalies, because out of 
10, seven were notified.

According to Hungarian regula­
tions, a 10% risk of severe and un­
beatable congenital anomalies with­
out the possibility of prenatal diag­
nosis may be a medical indication 
for induced abortion before the 12th 
week of gestation. Such a risk could 
be anticipated in therapeutic X-ray 
of malignant diseases; in pregnant 
women with IUD in utero (though 
the teratogenic risk has not been 
confirmed);in alcoholic pregnant wom­
en who consumed large amounts of 
alcohol during pregnancy; in six drug 
groups such as androgens; antifolic 
acid derivatives ; cytostatics ; synthetic 
oestrogens; certain anticonvulsants 
like hydantoin, trimethadione and 
valproic acid derivatives; and dicou-
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marol derivatives; rubella infection 
with seroconversion and chickenpox 
with clinical symptoms (though recent 
studies have demonstrated a fetal 
risk under 10%). The use of contra­
ceptive pills during the periconcep- 
tional period entails only less than 
1% risk increase if any (6, 8, 4). The 
oestrogens may increase the risk of 
limb reduction malformations three­
fold, from 0.04% to 0.12% (4). Thus 
a cause-effect relation could not be 
excluded in the case in which Limo- 
vanil® was administered to induce 
abortion. Thus the question may be 
raised whether or not the genetic 
advice given to the women exposed 
to Limovanil® was wrong. We belie­
ve that we can safely deny this, be­
cause the increase of specific risk 
(at most 0.1%) is individually negli­
gible.

Of the 58 women to whom termi­
nation was recommended, three did 
not follow our advice. One aborted 
spontaneously (the 1561/1979 case in 
Table VI); one gave birth to a child 
with multiple congenital abnormalities 
(the case was mentioned among the 
women exposed to maternal factors); 
and one with rubella virus infection 
proved by seroconversion in the 
8th — 10th weeks of pregnancy, had 
a normal baby.

The efficacy of “official” advice 
concerning the potentially hazardous 
environmental factors during preg­
nancy seems to be good. The random 
risk, however, is a permanent Da­
mocles’ sword for the counsellor. It 
partly explains the defensive attitude 
of clinicians in the judgement of

potential teratogens. (In Hungary 
Law protects the counsellor versus 
the rare occurrence of random risk.) 
Another problem is the sketchy tera- 
tological knowledge of physicians. 
Finally, in Hungary the restriction 
of the previous liberal Abortion Law 
in 1974 also modified the considera­
tion of potentially hazardous environ­
mental factors during pregnancy. The 
rate of induced abortion for medical 
indication increased from 2.7% in 
1970-1973 to 15.9% in 1979 — 1980. 
Analysis of this significant increase 
showed that the reason for about 
40% of these cases was not well 
grounded from the teratological 
point of view and that clinicians have 
great difficulty in evaluating the 
significance of human teratogenic 
exposures (3). The difference means 
the loss of about 4000 planned preg­
nancies per year.

Conclusion

Follow-up of women seeking advice 
at a genetic counselling clinic because 
of exposure to potentially hazardous 
environmental factors during preg­
nancy is important because it pro­
vides an evaluation of the counselling 
and yields information on the effect 
of environmental factors that is dif­
ficult to gather. Our data support 
the recent epidemiological observa­
tions which suggest that the majority 
of potentially hazardous environ­
mental factors are not true terato­
gens (7). These observations might 
lessen the fears of pregnant women
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concerning the possible dangerous 
consequences of potential teratogens 
and this may be a great help because 
all pregnant women are exposed to 
some environmental factors.
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Screening of children w ith high familiar 
risk of arteriosclerosis

T S z a m o s i , M K e l t á i*, L R o m i c s * * , Ágnes N é m e t h

Second  D e p a rtm e n t o f P a e d ia tr ic s  and  D e p a r tm e n t o f  Cardiology,* Sem m elw eis U n iv e r­
s i ty  M edical School, and  N a tio n a l In s ti tu te  o f  R h e u m a tism  and  P h y sio th e rap y ,* *  B u d a ­

pest, H u n g a ry

S erum  to ta l  cholesterol (TC), h ig h  d en sity  lip o p ro te in  cho lestero l 
(H D L -C ), v e ry  low den sity  lip o p ro te in  cholesterol (V LDL-C) an d  to ta l  
tr ig lyceride  levels w ere d e te rm in ed  in  ch ild ren  w ith  high risk  a rte rio sc le ro tic  
fam ily  h is to ry .

S ig n ifican tly  h ig h er TC a n d  lo w er H D L-C  levels w ere  fo u n d  in 
ch ild ren  w hose p a re n ts ’ f irs t a r te r io sc le ro tic  sign had  a p p e a re d  befo re  40 
years  o f  age. T here  w ere no  s im ila r sign ifican t a lte ra tio n s  o bserved  in  
ch ild ren  w hose p a re n ts ’ f irs t a r te r io sc le ro tic  sym ptom  ap p e a re d  a f te r  th e  
fo rties. S creen ing  there fo re  seem s to  b e  necessary  in th e  o ffsp rings o f  p a tie n ts  
if  th e  f irs t  sign o f arteriosclerosis h a s  b een  detec ted  before 40 y e a rs  o f  age.

Numerous papers were published 
during the last 15 years about efforts 
to prevent the development of arte­
riosclerosis by the screening of children 
with enhanced familiar risk [2, 9, 15, 
16]. It has been shown by retrospec­
tive studies that results of cord blood 
lipid measurements have no prognos­
tic importance [6, 8, 12, 18]; screening 
of older children with high risk 
family history seemed to be a more 
useful programme [6, 13, 14, 20].

One of the risk factors is the arte­
riosclerosis of the parents. A stronger 
effect of genetic predisposition than 
that of both environmental and nutri­
tional factors was found in families 
of patients whose first arteriosclerotic 
symptom appeared in early age [4]. 
Early appearance of the first sign of 
arteriosclerosis may fall between 40

to 60 years [3, 10, 13, 14, 20, 22]. 
The serum total cholesterol level (TC) 
was higher in children of these fami­
lies than in the control ones [11, 13] 
but it was the consequence of the 
increased serum high density lipo­
protein cholesterol (HDL-C) level in 
some cases [11, 13]. The high risk 
of the latter children seemed to be 
doubtful according to the negative 
correlation observed between the se­
rum HDL-C content and the develop­
ment of coronary heart disease (CHD) 
[5, 7, 17, 19].

The estimation of serum TC and 
HDL-C levels seems to be a useful 
method of screening. With searching 
for the age when the appearance of the 
first arteriosclerotic symptom of pa­
rents occurs early enough for a reliable 
study of genetic effects. The 40 years
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of age of the parents seemed to be 
a useful limit in the present study.

M a t e r i a l  a n d  M e t h o d

T h e  s tu d y  p o p u la tio n  consisted  o f 78 
c h ild re n  2 — 18 years  o f age w hose p a re n ts  
h a d  C H D  p ro v en  b y  co ro n ary  a r te r io g ­
ra p h y  o r  b y  acu te  tra n sm u ra l m yocard ia l 
in fa rc t io n . G ro u p  1 consisted  o f  22 ch ild ren  
w hose p a r e n t s ’ illness w as ob se rv ed  before 
th e i r  4 0 th  y e a r . G roup  2 consisted  o f 56 
c h ild re n  w hose  p a re n ts ’ f i rs t a rte rio sc le ­
ro tic  s y m p to m s  ap p eared  a f te r  40 years  
o f  ag e . T h e  age-m atched  co n tro l g roup  
co n s is ted  o f  23 (2 — 18 y e a r  old) h e a lth y  
c h ild re n  w ith o u t an y  h igh  r isk  fam ily  
h is to ry .

A f te r  a n  o v e rn ig h t fa s t, th e  b lood  of 
c h ild re n  w as  sam pled  from  th e  c u b ita l 
ve in . S e ru m  TC a n d  to ta l  tr ig ly ce rid e  (TT) 
levels w e re  m easu red  b y  B o eh rin g e r te s ts . 
A f te r  p re c ip ita tio n  o f  th e  se ru m  b y  p o ly ­
e th y le n e g ly c o l 6000, th e  ch o les te ro l con ­
te n t  o f  th e  s u p e rn a ta n t w as m easu red  b y  
th e  B o e h r in g e r  C H O D -PA P te s t  acco rd ing  
to  th e  s e ru m  H D L -C  m easu rem en t m e th o d  
d esc rib ed  b y  A llen  e t al [1]. O th e r  a liq u o ts  
o f  s e ru m  w ere  p rec ip ita ted  b y  sod ium  
d u o d e c y lsu lp h a te , cen trifuged  a n d  th e  
c h o le s te ro l c o n te n t o f th e  low er p h a se  w as 
d e te rm in e d  b y  th e  B oehringer C H O D -P A P

te s t  a cco rd in g  to  th e  m ethod  d esc rib ed  b y  
W ilson  a n d  Spiger [21] w ho c a lc u la ted  
th e  s e ru m  v e ry  low den sity  lip o p ro te in  
ch o les te ro l va lues (YLDL-C) fro m  th e  d if­
ference  b e tw een  th e  serum  T C  lev e l and  
th e  ch o les te ro l con ten t o f th is  lo w er p h ase .

S ta t is tic a l analysis w as p e rfo rm ed  b y  
S tu d e n t’s t te s t  and  th e  yfL te s t.

R esults

The mean TC level of children 
whose parents’ CHD was first ob­
served before their forties (Group 1) 
was significantly higher than that of 
controls. The increase of the mean 
TC level of children whose parents’ 
CHD appeared later was not signifi­
cant. There was no difference in the 
mean serum TT levels (Fig. 1).

The mean serum HDL-C level in 
Group 1 was significantly lower than 
that in the control group. The serum 
HDL-C level of children in Group 2 
was also lower, but the difference was 
not significant. There was no dif­
ference in the VLDL-C values (Fig. 2).

The significant difference observed 
in the serum HDL-C level of children
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F ig . 2. Serum  H D L -C  (co lum n 1)- and  V LD L -C  (co lum n 2) levels o f ch ild ren  
in  th e  d iffe ren t g roups. T es t g roups a re  re p re se n te d  b y  d o tte d  colum ns

T able  I

S erum  TC an d  H D L -C  co n ten t o f  c o n tro l po p u la tio n

Percentiles
Unit n Mean S.T). Min. M a x .-----------------------------------

W% 25% 50% 75% 90%

TC mmol/1 23 4.2 2.1 1.7 7.6 2.1 3.2 4.0 4.8 6.6

HDL-C m mo 1/1 23 1.6 0.4 0.6 2.8 0.76 1.3 1.66 2.06 2.4

in Group 1 was remarkable in the 
age group under ten years. The 
standard deviation was very high in 
the group over ten years (Fig. 3).

The incidence of extremely high 
serum TC (above 90 centiles) and 
the extremely low serum HDL-C

(below 10 centiles) values showed that 
the frequency of extremely high TC 
or low HDL values was significantly 
higher in Group 1 than in the control 
group. Similar significant differences 
were not observed in children of 
Group 2 (Fig. 4).

F ig . 3. S erum  H D L -C  values in g roup  1 acco rd in g  to  th e  age o f ch ild ren
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E3=HDL-C.<0.75mmol/l alone
BE- H DL-C.< 0.75 mmol /I ♦ Total -  C. > 7.5 mmol /I

group 2. 
n =56

F i g . 4. F req u en cy  o f  ex trem e ly  low  H D L -C  values an d /o r th e  v e ry  h ig h  TC 
values in  th e  se ru m  o f  ch ild ren  in th e  d ifferen t g ro u p s

D isc u ssio n

Significant alterations were obser­
ved in the serum TC and HDL-C levels 
of children whose parents’ CHD had 
appeared under 40 years of age. More 
than half of these children had ex­
tremely low serum HDL-C levels with 
or without an extremely high serum 
TC level. There were no similar signif­
icant alterations in children whose 
parents’ CHD appeared after their for­
ties. The genetic effect on the serum 
HDL-C level observed by other authors 
[4] may explain these phenomena.

According to the results, the ap­
pearance of CHD under 40 years of 
age very often shows the high risk 
of arteriosclerosis in the offspring. 
The very low serum HDL-C values 
observed together with normal serum 
TC values suggest the great impor­
tance of estimating the serum HDL-C 
level in these cases.

The results suggest that screening 
and intervention are necessary in the 
offspring of patients if the first sign 
of CHD is detected under 40 years 
of age.
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Multiple sclerosis in childhood: long term 
katamnestic investigations

A MÁTTYUS, Eva Veres

N euro log ica l D e p a r tm e n t, H eim  P á l C h ild ren ’s H o sp ita l B u dapest, H u n g a ry

S ix te e n  ch ild ren  w ith  m u ltip le  sclerosis, 14 w ith  re m it t in g  an d  2 
w ith  p ro g ressiv e  course, and  th e i r  follow  u p  for 4 —16 (m ean , 9 years) a re  
rep o rted . T h e  disease m an ifested  in  e ig h t ch ild ren  a t  th e  age o f  1.6 — 9 years , 
w hile in  th e  o th e r  eigh t a t  th e  age  o f  12— 14 years. The cases w ere  a cu te , b u t 
had  a  s tro n g e r  inc lina tion  to  rem iss io n  th a n  in adu lthood . I n  a d d it io n  to  
th e  “ c lassica l” sy m p to m s know n in  a d u lt ,  m u ltip le  sclerosis, pap illo ed em a  
and  a c u te  increased  in trac ran ia l p re s su re  w ere observed in  n in e  ch ild ren . 
D e h y d ra tin g  tre a tm e n t w as life sa v in g  in  these  cases. O psoclonus occurred  
in  tw o p a tie n ts ,  an d  tw o ch ild ren  h a d  convulsions, one o f  w h o m  la te r  deve l­
oped ch ro n ic  epilepsy. T he  CSF w as p a th o lo g ica l in  all th e  cases. O ligoclonal 
gam m a-g lobu lin  sub frac tion  w as fo u n d  in  th ree  o u t o f  th e  f iv e  p a tie n ts  
tes ted . T h re e  p a tie n ts  d ied. H isto lo g ica l exam in a tio n  w as c a rr ied  o u t in  tw o 
of th em ; i t  revea led  severe p e riv en o u s  dém yélin isa tion  due to  in f lam m atio n .

C o rtiso n e  tre a tm e n t o ccasio n a lly  w ith  aza th io p rin e  red u ced  th e  
d u ra tio n  o f  exacerbations, b u t cou ld  n o t  p rev en t renew ed ones a n d  caused 
severe side-effects.

M u ltip le  sclerosis is a  ra re  b u t  n o t  exceptional co n d itio n  in  ch ild ren . 
T he d iffe rences betw een  cases in  ch ild ren  an d  a d u lts  a re  ag e -d ep en d en t.

Leukoencephalomyelitis (LEM) is 
one of the most frequent diseases of 
the nervous system in adulthood. It 
is on the other hand still being dis­
puted, how often it begins in child­
hood, to what extent do childhood 
cases tend to relapse, and whether or 
not they can directly progress into 
multiple sclerosis (MS). Most exami­
nations are retrospective1, trying to 
find out if parainfectious complica­
tions in the nervous system following

an infection or vaccination, transient 
amblyopia, double vision, etc., had 
occurred in childhood, perhaps even 
decades before onset of the MS- 
process. So MS developed in 1/3 of 
the cases within 10 — 15 years [25] 
after manifestation of optic neuritis 
of unknown origin. Cohen et al [11] 
observed that 17 out of 60 cases of 
optic neuritis turned later into MS. 
Observations beginning actually in 
childhood are less frequent.

•P apers  w ith  re tro sp e c tiv e  d a ta  h a v e  n o t  been  tak en  in to  c o n sid e ra tio n  in  th is
s tu d y
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M a t e r i a l s  a n d  M e t h o d s

C la rif ic a tio n  o f  th e  q u es tio n s  m e n ­
tio n e d  a b o v e  req u ired  p ro sp ec tiv e  stud ies , 
so o f  th e  4900 in p a tien ts  o f o u r  d e p a r t­
m e n t in  th e  16 y ea rs  1964— 1978 w e fol­
low ed  u p  16 ch ild ren  in  w hom  recu rrin g  
o r  p ro g re ss iv e  leukoeneephalom yelitis  had  
b een  d iag n o sed . T he follow u p  la s te d  for 
4 — 16 y e a rs . O ur classification  w as carried  
o u t u s in g  th e  m odified  c rite r ia  o f  B a u e r  [1 ]. 
C ases d iag n o sed  since th e  b eg in n in g  of 
1979 w e re  excluded  from  th e  p re s e n t s tu d y  
on  a c c o u n t o f th e  sh o rt c a ta m n e s tic  
p e rio d . S y m p to m s and  la b o ra to ry  d a ta  
a re  su m m a riz e d  in  T ables I  an d  I I .  T hree  
p a t ie n ts  d ied  a t  th e  age o f  8, 16 and  
19 y e a rs , resp ec tiv e ly . O nset o f  sy m p to m s 
o cc u rre d  b e tw een  1 1/2 y ea rs  an d  14 y ea rs  
o f ag e  in  th e  p resen t m a te ria l (14 y ea rs  
is th e  u p p e r  age lim it for adm issio n  to  
o u r h o sp ita l) . O u r p a tie n ts  h a v e  been  
c lassified  in to  tw o  g roups on basis o f  th e ir  
age a t  th e  f i r s t  appearence  o f  th e i r  sy m p ­
to m s. I n  G ro u p  I  consisting  o f  8 cases, 
th e  s y m p to m s  s ta r te d  betw een  1 1/2 an d  
9 y e a rs  o f  age , in  G roup  I I  (also 8 cases) 
b e tw e e n  12 a n d  14 years . F o u rte e n  ch ild ren  
w ere o b se rv e d  d u rin g  th e  ap p ea ran ce  o f  th e ir  
f i rs t s y m p to m s  o r soon th e re a f te r , w hile 
in  tw o  cases  th e  f irs t  e x am in a tio n  to o k  
p lace  s e v e ra l y e a rs  a f te r  th e  in itia l pe rio d .

T h e  m a te rn a l  g ran d m o th e r o f  C ase 4 
d ied o f  M S a t  th e  age o f 38 y ears . T h e  f i r s t  
a p p e a re n c e  o f  sy m p to m s as w ell a s  la te r  
e x a c e rb a tio n s  w ere o ften  associa ted  w ith  
febrile  u p p e r  re sp ira to ry  disease (5 cases). 
T he P a u l-B u n n e l re ac tio n  w as p o s itiv e  in  
3 ch ild ren . C ase 3 received p h e n y to in  fo l­
low ing  fe b r ile  convulsions.

D a m a g e  o f  th e  d iverse  t r a c t  sy s tem s 
could  b e  d iag n o sed  on th e  basis o f  focal 
signs (v isu a l, p y ram id a l, sp in o cereb e lla r 
sy s tem , s e n so ry  pa thw ays). P sych ic  s y m p ­
to m s o c c u rre d  in  m o s t cases.

R e s u l t s

The characteristics of the two 
groups will be discussed separately.

A stormy onset was characteristic 
of almost every member of the 
younger age group. Acute paraplegia, 
tetraplegia, or hemiplegia were the 
most frequent initial symptoms, and 
paraplegia associated with paradoxi­
cal ischuria in Case 4. The disease of 
four children (Cases 2, 5, 7 and 8) 
started with papilloedema and head­
aches. In Case 6, papilloedema ap­
peared later. With the exception of 
this case, no defective vision occurred 
simultaneously with swelling of the 
optic disk. Altogether three children 
(Cases 1, 3 and 6) developed transient 
amblyopia or amaurosis with deco­
loration of the optic disk. Rough, 
irregular, conjugated twitchings (op­
soclonus) of the bulbs, independent 
of the eyes’ position, were observed in 
two children (Cases 2 and 8), which 
recurred during exacerbations. Epi­
leptic complication was observed in 
Case 1. Moderate mental retardation 
was observed in three children (Cases 
1, 2 and 7).

Seven cases showed a fluctuating 
course, and the same symptoms 
returned repeatedly in four of them. 
Only Case 7 became chronic following 
the second exacerbation having had 
also acute initial symptoms. Three 
patients (Cases 4, 5 and 8) were in 
remission for 7 — 9 years. The symp­
toms of Cases 1 and 2 returned in 
short intervals. The number of exa­
cerbations ranged from 2 to 10. Seven 
patients have already reached adoles­
cence. Case 3 died at the age of 8 
years after a 4-year course of remis­
sions and exacerbations.

Acta Paediatrica Hungariea 26, 1985



A Máttyus & E Veres: Multiple sclerosis 195

Case N o 1. T . E ., a  g irl bo rn  in  A u g u st, 
1965, a f te r  n o rm al p re- a n d  p e r in a ta l 
ev e n ts  h ad  developed well u p  to  th e  age 
o f  1 1/2 years . She had  been  a d m itte d  in 
F e b ru a ry , 1967, on acco u n t o f  w eakness 
o f  th e  le f t lim b and  p ara ly sis  o f  th e  r ig h t 
side  o f  th e  face. T he  m o s t im p o rta n t 
la b o ra to ry  find ings in  th e  C SF h ad  been  
298/3 cells (70%  lym phocy tes , 30%  lyin- 
p h o re tic u la r  cells), 29%  p ro te in , m as tix : 
22210 - 0 .

H e r n e x t a t ta c k  to o k  p lace  in  1968. 
I n  th e  follow ing 15 y ea rs  we observed  a  
to ta l  o f  9 exacerbations in c lud ing  th e  one 
in  1968. T hey  show ed a  g re a t v a r ie ty  of 
neuro log ical sym p tom s: a ta x ia , tra n s ie n t 
am aurosis , hem ianopsia, sco tom as, pareses. 
She h ad  aga in  to  be a d m itte d  in  F e b ru a ry , 
1978, on  accoun t o f po llak isu ria , isch u ria  
p a ra d o x a , w hile in  M arch on  acc o u n t o f 
severe  headaches an d  v o m itin g  (signs o f 
increased  in trac ran ia l p ressu re).

R ecu rren ce  o f  th e  co m p la in ts  w as 
a lw ay s followed by  rem ission  la s tin g  from  
a  few  m o n th s to  2 y ears . S te ro id s  wore 
ad m in is te red  p e rm an en tly , c y to s ta tic a  
tem p o ra rily . In  1972, 5 y ea rs  a f te r  onse t 
o f  L E M , generalised convu lsions ap p ea red , 
w hich  w ere associated  a  y e a r  la te r  w ith  
m yoclonic  absences.

A t th e  la s t adm ission (4 — 13th O ctober, 
1978) she w as a  well developed  g irl w ith  
C ushingoid  ap p earan ce . D eco lo ra ted  
o p tic  d isks w ith  n y s tag m u s  o f  m ed ium  
a m p litu d e  an d  frequency  could b e  observed  
on  e ith e r  side. T he speech w as scanning , 
th e  g a it  p a re tico -a tac tic . P sy ch ica lly  she 
w as aggressive and  p ra c tic a lly  d em en ted .

In  th e  E E G  a  r ig h t te m p o ra l sp ike 
focus w ith  a  m irro r focus on  th e  le f t side 
a p p ea red  in  Ju ly , 1974, tw o  y e a rs  a f te r  
o n se t o f  th e  a tta c k s . S eco n d ary  generalised  
convu lsive a c tiv ity  w ith  a  te m p o ra l s ta r t  
cou ld  be  found  in  la te r  reco rds. T h e  CSF 
w as te s ted  on 11 occasions. T h e  cell co u n t 
v aried  betw een 12/3 an d  82/3, w hile th e  
p ro te in  co n ten t ranged  fro m  11 to  40 
m g /d l. T he m as tix  cu rv e  w as alw ays 
n o rm a l (w ith  th e  ex cep tio n  o f  th e  firs t 
p u n c tu re ). CSF IgG  w as 3.2 m g /d l (F e b ru ­

ary , 1978), w hile th e  g am m a su b frac tio n  
was ch a rac te ris tic  o f o ligoclonal gam m o- 
p a th y . E lec tropho res is  o f  se ru m  w as n o r­
m al (D r. K erény i).

A ll o th e r  lab o ra to ry  re su lts  w ere  no rm al. 
L E-cell, a n ti-H  and  la tex  w ere  re p e a te d ly  
negative. Im m unoelec tropho resis  show ed a 
stro n g  IgM  p rec ip ita tio n  line (1974).

In  th e  la s t years , pe rio d ica l d e te r io ra ­
tion  o f h e r  cond ition  m a d e  rep ea ted  
tre a tm e n t in  an  a d u lt n eu ro log ica l w ard  
necessary .

From the 8 patients of Group II, 
7 showed remissions, and 1 was gra­
dually progressive (Case 16). Only 
one of them was in durable remission 
in the last five years, exacerbations 
of the others returned frequently, 
and approached symptomatically the 
cases beginning in adulthood (age 
20 27 years in December, 1982).
Papilloedema was observed in a single 
patient (Case 15) as opposed to 5 
cases in the younger group. Scotoma, 
transient amblyopia or amaurosis 
were observed in four adolescents, 
and decoloration of the optic disk 
in the same four patients (Cases 9, 
10, 14 and 15).

Lesion of the pyramidal tract as 
well as of the spinocerebellar system 
was observed in every patient, except 
three in Group I (see Table I). It was 
probably due to the higher age of 
these patients, that five of them 
complained of paresthesia, as op­
posed to just one patient in Group I. 
Organic psychosyndrome developed 
in all but two (Cases 10 and 16) of 
the adolescents. Two patients died 
from Group II. The history of one 
of them was as follows.
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T a b l e  I  

C linical d a ta

No. Name Sex Date of birth Triggering cause
Age at 
onset 
yrs

Duration
yrs

No of 
relapses

Papill-
oedema

Sco­
toma

г E. T. F 08. 1965 None 1 1/2 15 1/2 9 — +
2 S. B. F 05. 1969 Infectious mono­

nucleosis
4 9 6 + —

3 Cs. B. M 07. 1960 Phenytoin 4 5 - +
4 R. F. F 12. 1968 Grippe 4 9 1/2 2 - —
6 S. D. M 10. 1960 None 6 16 2 + —
6 A. B. F 07. 1972 Grippe 6 4 3 + +

7 C. D. F 06. 1965 Grippe 8 9 2 + —

8 I. K. F 06. 1962 Infectious mono­
nucleosis

9 11 2 -f —

9 G. M. M 06. 1960 Grippe 12 4>{< 12 — +
10 J .  K. M 05. 1958 None 12 12 4 — —
11 J .  L. M 06. 1955 None 12 15 9 — +
12 Г. B. M 09. 1962 Grippe 12 8 8 — —
13 Z. B. M 06. 1962 Infectious mono­

nucleosis
13 7 7 — —

14 E. S. F 02. 1953 None 13 6>i< 8 +
15 I. N. F 05. 1962 None 13 7 5 + +
16 M. S. F 10. 1961 None 14 7 1 — —

U rin a ry  re ten tio n  o c c u rre d  in  Cases 1 and 4, o p soc lonus in  2 an d  8, an d  a p ra x ia  on 
th e  r i g h t  side in Case 7

C ase  9, G. M. a m ale p a t i e n t  b o rn  in  
A u g u s t,  1960 had  had  te m p o ra r y  im p a ir­
m e n t  o f  v ision  and pareses in  A p ril ,  1972. 
F o u r  f u r th e r  exacerbations h a d  a p p ea red  
in  th e  sam e  year ( tra n s ie n t am b ly o p ia , 
d e c o lo ra tio n  o f papillas, p a re s e s , a tax ia ), 
e a c h  o n e  following a m ild u p p e r  re s p ira to ry  
t r a c t  in fec tio n . Signs o f b ra in  s te m  h e r­
n ia t io n : anisocoria , te tra p a re s is , a d  versive 
c o n v u ls iv e  a ttack s, com a co u ld  b e  ob ­
se rv e d ; consciousness h ad  r e tu r n e d  a f te r  
d e h y d ra t io n  and i.v. a d m in is tr a t io n  of 
c o r t iso n e . A fte r  one m o n th  o n ly  m in im a l 
re s id u a l sy m p to m s could b e  d e te c te d . T he 
p a t i e n t  rece ived  con tinuously  d e x a m e th a -  
sone  in  la rg e  doses; upon e v e ry  a t t e m p t  to

decrease th e  dose, th e  L E M  process 
e x a c e rb e ra te d . H e  w as tre a te d  w ith  c y to ­
s ta tic s  fro m  J a n u a ry , 1974, w ith o u t su c ­
cess. I n  M ay , 1976, we w ere forced  to  stop  
s te ro id s a n d  c y to s ta tic s  on acco u n t of 
th ro m b o cy to p en ic  b leedings. H e  w as a d m it­
ted  w ith  se v e re  te tra p a re s is  an d  re sp ira to ry  
fa ilu re  to  th e  in ten siv e  w ard  in  N ovem ber, 
1975. T h e re , h e  developed am aurosis . 
A fte r te m p o ra ry  im p ro v em en t he  d ied in 
M ay, 1976.

T he  E S R  w as regu la rly  h igh (33— 73 
m m /h). T h e  n u m b e r o f  th ro m b o cy te s  
d ropped  to  22 000 d u rin g  sk in  bleedings. 
The C SF w as ana ly sed  6 tim es . T he cell 
coun t w as 4 2 — 174 (ly m p h o cy tes  and
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Clinical symptoms Course Treatment

Amaurosis Decolor.
pap.

Paresis of 
eye mus­

cles
Pyramidal

signs
Par-

aesthe-
sia

Cerebellar
symptoms

“Organic”
psychic

symptoms
Remit-

ting Chronic Cor­
tisone

Cyto­
statics

+ + + + + 4-4-4- + + + 4-
— 4-4- 4- +4-4- + + + —

+ 4- 4-4-4- + + —

— — 4-4-4- + -f- + + —

— — + + — + —

4- 4- + 4-4- + tem p, dis 
turbed

+ • —

— — — + + — + + + 4-
— — 4-4- 4- + + + — + — + —

4- 4- — 4-4- 4- + I 1T + 4-
— — + 4-4- + + — + +

+ + — 4-4- + + + — + —
— — — 4- + -l- + + — — —
— — + + — + + + + —

ambl. + 4- 4-4-4- 4- -1 -+ + + + — 4-
ambl. -f + + — + + + ~r —

— — — +  +  + + + + — + + 4-

M — m ale 
F  — fem ale

ly m p h o re ticu la r cells) in  th e  f i r s t  tw o 
y ea rs . I n  O ctober, 1974, th e re  w as 148 
m g /d l p ro te in  w ith o u t leukocy tosis. T he 
ly m p h o cy te  m ig ra tio n  index  (L M I) was 
0.69 and  0.70 in  M ay, 1974, an d  M ay, 1975, 
re sp ec tiv e ly  (n o rm al value, 0 .8 — 1.0). In  
th e  b ra in  th e re  w as a  severe in f la m m a to ry  
loss o f perivenous w h ite  su b s tan ce  in  th e  
low er b ra in  stem . N e ith e r  fresh , n o r old 
p laq u es  could be  found .

Group I and II showed similar 
laboratory findings. The CSF during 
exacerbations was pathological (Table 
II). The cell count remained under

20/3 only in two patients, it exceeded 
100/3 in 9 cases and 1000/3 in 1 
patient; lymphocytes, lymphoreticu­
lar cells, a few plasma cells, and in 
some cases a few granulocytes were 
found.

Total protein values exceeding 30 
mg/dl were considered pathological. 
The values of two patients (Cases 8 
and 14) were below this limit, but 
the other data (cell count and/or 
colloid-curve) were pathological in 
these patients, too. Mild or pro­
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nounced precipitation on the left side 
of the colloid-curve was missing in 
three patients only (Cases 8, 11 and 
16). Since January, 1978, the CSF of 
five patients was analysed for oligo- 
clonal gamma globulin. Three were 
pathological (Cases 1, 2 and 12), while 
two (Cases 6 and 7) were normal (see 
Table II). The lymphocyte migration 
index was pathological in seven pa­
tients (Cases 2, 4, 5, 6, 7, 9 and 10). 
It was normal in two patients and 
not investigated in the other 7 ones. 
LE-cell was positive in three out of 
ten analyses.Pneumoencephalography 
was carried out in 8 children, angiog­
raphy in 5, with negative results.

T he EEG was pathological in 11 
children. Convulsive signs were re­
corded in Cases 1, 2 and 6. One 
p a tien t (Case 1), receives continuous 
anticonvulsive treatment. The EEG  
was normal in three patients, and 
no E E G  records were taken in two.

D is c u s s i o n

On the basis of their clinical course 
and laboratory data at the first exacer­
bation, in most patients acute LEM 
had been diagnosed but the following 
attacks were considered signs of mul­
tiple sclerosis.

Among the causes inducing LEM, 
the role of common infections of the 
respiratory tract is widely known; 
we found this in the history of five 
of our cases. Infectious mononucleosis 
occurred in the history of three out 
of 16 children, which was a con­
siderably higher proportion than the 
1 3%, found in the literature [37,

47]. The triggering effect of diphenyl - 
hydantoin in autoimmune processes 
(Case 3) is well-known.

Most exacerbations, whether with 
early or late onset, showed a stormy 
course corresponding to the clinical 
picture of an acute inflammatory 
process accompanied by inflamma­
tory changes of the CSE, differently 
from most cases of adult MS. The 
symptoms of our Case 9 resembled 
those of Devic’s syndrome (optic 
neuromyelitis) six months before 
death due to acute amaurosis and 
tetraparesis [42].

The symptoms of the early group 
were to some extent monotonous, the 
same symptoms repeated themselves 
during the exacerbations in four 
cases. Most of the remissions were 
pronounced, even in Case 3, whose 
severe exacerbations had improved 
considerably. MS proceeds in young 
patients in acute or subacute series 
followed by more or less complete 
remissions. This might be explained 
by the nature of the histological 
alterations: in both cases in which 
a histological examination was car­
ried out, we only found an inflam­
matory process [34].

Mild papilloedema was observed in 
five early and one adolescent cases, 
i.e. in more than 1/3 of the patients. 
The swelling was probably due to 
the greater water content of the brain 
tissue. The same may be the explana­
tion for the repeated headaches ac­
companied by vomiting in Case 1, 
the upper brain stem herniation of 
Case 9, as well as for the oblongata 
herniation in Cases 3 and 9. It is
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known that acute LEM may run its 
course in the form of a pseudotumour 
cerebri. It is less accepted, that this 
may also occur as a complication of 
later exacerbations [21]. Recognition 
of this complication is important, 
because elimination of the oedematous 
component by osmo- and oncotherapy 
may actually be life-saving. We have 
solved in this way the upper brain 
stem herniation of Case 9 three years 
prior to death. Even dehydration 
could not stop the terminal caudal 
brain stem symptoms in Cases 3 and 
9 on account of the extremely severe 
oedema [34].

Opsoclonus, which occurred in Cases 
2 and 8, is considered a disturbance 
of cerebellar function [5, 14]. This 
symptom is rare in childhood MS, 
and hardly occurs in adults. Other 
symptoms of our patients are regularly 
found in adult MS, so we shall refrain 
from their detailed analysis.

Out of the laboratory data, an 
increased ESR and a higher serum 
gamma globulin simultaneously with 
the appearance of neurological symp­
toms indicated an aspecific infection 
and proved the reaction of the 
humoral immune system. The posi­
tive LE-cell phenomenon found in 
three patients pointed towards a cel­
lular immunopathological process 
[36], and so did the pathological 
LMI observed in seven patients [39].

The CSF showed inflammatory 
changes in every patient. A cell count 
lower than 10/3 was only encountered 
in Case 12, but this patient was 
admitted 4 years after onset of the 
disease, in remission 6 weeks after

the end of an exacerbation. His other 
records were, however, pathological 
(Table II).

The pathological nature of the 
mastix reaction indicates an increase 
In the gamma fraction of the CSF. 
intracerebral IgG synthesis was first 
demonstrated in 1958 [17]; it can 
be observed regularly in prolonged 
viral infections and chronic inflam­
mations of the central nervous system, 
such as MS.

The subfractions characteristic of 
the disease can be shown by electro­
phoresis [23, 26, 27, 29]; they may, 
moreover, be found also in the plaques 
of autopsied brains [35]. Wo found 
them in the CSF of three out of the 
five patients so examined (Cases 1, 
2 and 12). One of them (Case 12) was 
the patient observed during remis­
sion, whose CSF cell-count was not 
increased.

Thus the clinical symptoms and 
laboratory data seemed to prove the 
presence of MS and in the majority 
this was confirmed by the remissions 
and exacerbations. Thus, contrary to 
general opinion, MS may start in 
childhood. Out of the 19 acute cases 
of childhood LEM observed by van 
Bogáért [3], 5 turned into MS during 
the following 18 years.

The eight cases in our Group I had 
all begun before adolescence. The 
disease is “an extreme rarity” in 
children below the age of 9 [33]. 
Those cases of Ford [16] which 
progressed to MS, were all older than 
9 years. Out of the 8 patients below 
the age of 15 years of Gall et al [19], 
two were 7 and 8 years old, respec-
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T a b l e  I I

L a b o ra to ry  R esu lts

No. Name
ESR

mm/h Cell/3
CSF
prot.

mg/dl
Mastix Oligocl. 

y glob.
LE
cell LMI Paul-

Bunnell PEG Angiography E E G Histology

1 E. T. 23 52 40 1 1 1 1 1 0 — 0 + neg. n.d. neg. n.d. n.d. Temporal 
focus sec. 
gener.

2 S. B. 75 32 0 30 2 1 1 1 0 — 0 г neg. 0 .6 2 1:46 n.d. n.d. R ight frontal 
spikes

3 Cs. B. 10 30 55 2 1 1 1 0 - 0 n.d. n.d. n.d. n.d. Normal Normal Diffuse,
slowing

Perivenous
encephalitis

4 R. F. 6 170 35 11110—0 n.d. neg. 0 .6 6 neg. n.d. n.d. Diffuse,
slowing

5 S. D. 5 1168 128 2 3 4 5 4 2 2 0 — 0 n.d. 4 - 0 .7 0 neg. n.d. n.d. Normal
в A. B. 15 59 36 2 2 2 1 0 — 0 neg. neg. n.d. 1 :12 Normal n.d. Left tempero- 

basal slow­
ing and 
spikes

7 C. D. 15 20 31 1 1 0 - 0 neg. + 0 .7 4 neg. Normal n.d. Irregular
8 I. K. 25 130 24 1 0 - 0 n.d. neg. 0 .8 0 1 :96 n.d. n.d. Slowing

9 G. M. 33 174 154 211110-0 n.d. neg. 0 .6 9 neg. Normal Normal Slowing Perivenous
encephalitis

10 ,T. K. 8 280 68 34554432100 n.d. neg. 0 .6 8 neg. n.d. Normal n.d.
11 J . L. 8 13 31 1 0 — 0 n.d. n.d. n.d. n.d. Normal n.d. Normal
12 P. B. 4 8 43 1 2 2 2 1 1 0 — 0 + n.d. n.d. n.d. Normal n.d. n.d.
13 Z. B. 33 48 40 1 2 2 2 2 1 0 - 0 n.d. neg. n.d. 1:48 n.d. n.d. Irregular
14 E. S. 8 28 18 12210  — 0 n.d. n.d. n.d. n.d. n.d. n.d. Normal
15 I. N. 9 90 90 2 3 3 2 1 0 — 0 n.d. n.d. 0 .9 0 n.d. Normal Normal Left sharp 

waves
16 M. S. 5 2 0 0 46 10 - 0 n.d. T 0.84 neg. Normal Normal Mild anomaly

n .d . — no t done 
neg. — nega tive
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tively, the rest was older. From the 
711 MS oases of Carter [9], 9 were 
10 —15 years old. Out of the 7 child­
hood cases of Low and Carter [30] 
four had at least two exacerbations, 
the youngest one of these being 4 
years old (and not two as Schneider 
et al [42] have written) while the 
others were 6, 7 and 8 years old. 
The 6-year-old girl patient of Kamio 
et al [24] resembled very closely our 
acutely remitting cases, with her 6 ex­
acerbations within 2 years. The case 
of Brandt et al [8] started at the age 
of 2 years, and that of Bejár and Zeiger 
[2] also at that time but they failed 
to describe whether they first saw the 
patient then or only at the age of 16 
years and whether the first 2 episodes 
they took from the history or they 
followed the case during 14 years.

The laboratory data are not char­
acteristic of MS. Concerning the 
patient of Nobel [38] who died at 
the age of 2 1/2, we must point out 
that in their very short report nothing 
is said about the beginning of the 
gradually progressing case. Histolog­
ically, démyélinisation centres (Wei­
gert preparation) appeared in the 
cortex and the white substance of 
the brain. Infiltration of the blood 
vessels was minimal, granular cells 
could only be found along the blood 
vessels. The histological examination 
was carried out by Marburg. In his 
opinion: “The former (i.e. multiple 
sclerosis) starts mostly in childhood...  
it appears that mostly in close con­
nection with childhood infections”. 
He mentioned the remitting course 
and even the occurrence of Charcot’s

triad in childhood. The published case 
cannot, however, be evaluated with 
any certainty because of the inade­
quate description and the lack of fig­
ures.

Our first patient, with onset at 
1 1/2 years of age, was the youngest 
case ever reported. She is now 17 
years old and has approached the 
adult type, despite the fact that her 
illness earlier was characterized by 
an acute course and great inclination 
to remissions, like all the patients in 
Group I.

In connection with our first pa­
tient, we must deal with the relation­
ship between MS and epilepsy. Ac­
cording to some authors [20, 25] 
epilepsy is rare in MS; one must 
consider a mere coincidence in view 
of the frequency of the two diseases 
[16]. Isler [22] however thinks that 
epilepsy is not exceptional in adult 
MS. Different workers reported the 
frequency of occurrence of convul­
sions in patients with MS to be from 
10.8% [18] to 1.1% [32]. The smal­
lest and highest number of patients 
with MS examined from this aspect 
was 74 and 2400, respectively. The 
convulsions manifest themselves in 
several cases together with acute MS 
exacerbations, exceptionally in the 
form of status epilepticus [7]. When 
the patients died due to the basic 
disorder or epilepsy, fresh cortico- 
subcortical plaques were found, cor­
responding to the convulsive focus 
[4, 6, 7, 10]. The proportion of epilep­
tic convulsions was 2—3% in the 
MS material of these workers.

Pathological EEG records were
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reported by Boudin et al [4] in 33.6% 
and Czopf et al [12] in 64% of their 
cases. The corresponding number in 
another study [28] was 34% or 
47.8% depending on the duration of 
the disease. Higher percentages such 
as 75% [18] have also been published. 
A pathological EEG does not, of 
course, necessarily mean convulsive 
activity in the brain.

Due to the small number of our 
patients, calculation of percentages 
would be pointless. EEG was recorded 
in 13 patients, taking 2—17 records 
in each case. It was pathological in 
10 patients, convulsive activity was 
found in three (see Table II). Clinical 
epilepsy developed in one patient 
only (Case 1), in this case it has con­
tinued to be an important factor of 
the clinical events for nearly one and 
a half decades.

On the basis of our data, MS can­
not be considered epileptogenic. Patho­
logical EEG or even a spike focus 
may develop upon the basis of an 
organic lesion; an epileptic process is, 
however, rare. Occasional attacks are 
more frequent (Case 9).

The history of our 16 patients 
proves that onset of MS in childhood 
does not mean an unequivocally bet­
ter prognosis compared with cases 
starting in adulthood. While inclina­
tion to remission is greater, malignant 
processes are not a rarity in children. 
Immediate life danger is great in 
acute exacerbations on account of 
the increased disposition to oedemas 
and to severe inflammatory reactions. 
In some chronic cases, the exacerba­
tions become more and more frequent

and permanent residual symptoms 
may develop [45].

In the two cases examined histo­
logically, we failed to find any sign 
of earlier attacks and in particular 
of any plaque formation; we rather 
observed acute perivenous encepha­
litis. This observation corresponds to 
our clinical experience: acute exa­
cerbations indicated acute inflam­
matory processes according to the 
findings in the CSF. A detailed ana­
lysis of the pathological findings lies 
outside the scope of the present work. 
We would only point out that it had 
been stated more than 30 years ago 
that perivenous encephalitis may per­
manently retain its histological inde­
pendence [3].

As far as the therapy is concerned, 
most of our patients were given ste­
roids, some of them also azathioprine. 
The acute symptoms disappeared 
quickly on cortisone. This fact is 
important on account of the acute 
course the disease takes in children. 
The mechanism of the quick remission 
has not been clarified [43, 46]. The 
role of remyelinisation — also proven 
in human subjects [41] — is insignif­
icant in MS [44]. The maintenance 
cortisone dosage failed, however, to 
prevent recurrences, as emphasized 
also by Ellison and Myers [15]. They 
experienced the most lasting results 
by permanently administering aza­
thioprine, but this entails numerous 
risks. We also met severe complica­
tions arising from steroid-azathioprine 
treatment in our Case 9. Plasmaphe­
resis [13] has not been carried out in 
our cases.
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On the basis of the above data it 
may be stated that some cases of 
LEM proceed with exacerbations and 
remissions already in childhood. Most 
of the individual relapses resemble 
single acute EM but they approach 
the clinical picture of chronic MS, 
or “progress” into it in many cases 
after a longer course. The clinical 
picture of MS is rare but not excep­
tional in children. It may start soon 
after infancy as shown by our Case 1. 
If the possibility of its occurrence is 
kept in mind, correct diagnosis is 
ensured by careful analysis of the 
symptoms complemented by labora­

tory tests. This may spare children 
the unnecessary contrast examina­
tions, which were carried out in 
nearly 2/3 of our cases. The spread 
of computer tomography has solved 
this problem.

A c k n o w l e d g e m e n t s

W e should like to  ex p ress  o u r  in d e b te d ­
n ess  to  Professor L . N y e rg e s  (László 
H o sp ita l, and  H eim  P á l H o s p ita l ,  B u d a ­
p e s t)  an d  D r. L . K e ré n y i, scientific 
resea rch  fellow (D e p a rtm e n t o f  N euro logy  
a n d  P sy ch ia try , Pécs) fo r L M I a n d  CFS 
gam m a-g lobu lin  su b frac tio n  te s ts .

R e f e r e n c e s

1. B a u e r  H J :  Ju d g e m e n t o f  th e  v a lid ity  
o f  a  c lin ical m u ltip le  sclerosis diagnosis. 
A c ta  N eu ro l S cand  50: S u p p l 68, 1974

2. B e já r  JM , Zeiger D K : O nse t o f  m u ltip le  
sclerosis in  a  24 m o n th  old child . A rch 
N eu ro l 41: 881, 1984

3. B o g á é rt L  v an : P o st-in fec tio u s ence- 
pha lo -m y e litis  an d  m u ltip le  sclerosis. 
T h e  significance o f  perivenous en cep h a­
lo m y elitis . J  N e u ro p a th  E x p  N euro l 
9: 219, 1950

4. B o u d in  G, M asson S, V acheron-B ag lin  
F , D ésignolle L : A  p ro p o s de  deux  
o b se rv a tio n s  an a tom o-c lin iques de sclé­
rose  en  p laques. R ev  N euro l 113: 267, 
1965

5. B o h n e rt B : H irn s ta in m -E n cep h a lilis  
un d  C erebellitis m it O psoklonus. A rch 
P sy ch  N e rv e n k ra n k h  220:79, 1975

6. B oudou resques J ,  K h a lil R , A li C h erif 
A , P o u g e t J ,  T ab o t P h , R e y n a u d  A , 
B oudou resques G : E p ilepsie  e t  sclérose 
en  p laques . R ev  N eu ro l 131: 729, 1975

7. B oudou resques J ,  K h a lil R , R o g e r J ,  
P a lliss ie r J F ,  D elpuech  F , T a fan i B , 
B oudou resques G : E ta t  de  m al é p ile p ti­
q u e  e t  sclérose en p laques . R ev  N eu ro l 
136: 777, 1980

8. B ra n d t S, G u ldensted  C, O ffner H , 
M elchior JC : M ultip le  sclerosis w ith  th e  
o n se t in  a  tw o  y e a r  old boy. N euro - 
p e d ia tr ic s  12: 75, 1981

9. C a rte r  H R : M ultip le  sclerosis in  ch ild ­
hood . A m  J  D is C hild 71: 138, 1946

10. C endrow ski W , M ajak o w sk i J :  E p i­
lepsy  in  m ultip le  sc le ro sis . J  N eurol 
Sei 17: 389, 1972

11. Cohen HM, Lessell S, W o lf  P h A : The 
risk  o f developing m u ltip le  sclerosis 
a f te r  uncom plicated  o p tic  neuritis. 
N euro logy  28: 354, 1978

12. C zopf J ,  H egedűs К , K ó c z á n  G , P álffy  
G, K iss-A ntal M: D e r W e r t  d e r  E lek tro- 
encephalographie  fü r  d ie  D iagnose  der 
m u ltip len  Sklerose. E E G -E M G  8: 57, 
1977

13. D au  PC, P e ta ja n  H J ,  Jo h n s o n  K P , 
P a n tic h  H S, B o rn s te in  M B : P lasm a­
pheresis in  m u ltip le  sc le ro sis : prelim i­
n a ry  findings. N eu ro lo g y  30: 1023, 1980

14. E llenberger C, C a m p a  J F ,  N etsky  
MG: Opsoclonus a n d  p a re n c h y m a to u s  
degeneration  o f th e  ce re b e llu m . N eurol­
ogy  18: 1041, 1968

15. E llison GW , M yers L W : Im m u n o ­
suppressive d rugs in  m u ltip le  sclerosis: 
p ro  and  con. N eu ro lo g y  30/2: 28, 1980

16. F o rd  F R : D iseases o f  th e  N ervous 
S ystem  in In fan cy , C h ildhood  and 
Adolescence. IV th  ed . T h o m a s , Spring- 
field , 111. I960, p  647

17. F ric k  E , S cheid -S cheidel L : U n te r­
suchung  m it J 131 m a rk ie r te m  Beta- 
G lobulin  zu r F ra g e  d e r  A b stam m u n g  
d e r  L iq u o r-E iw e issk ö rp er. K lin  W o­
chensehr 36: 857, 1958

18. F ug lsang -F rederik sen  V , T hygesen  P : 
T he e lec troencepha log ram  in  m ultiple

Acta i'ar dial rira Hungarica 2C>, 1985



204 A M áttyu s & E  Veres: M ultiple sclerosis

sclerosis. A rch N eu ro l P s y c h  66: 504, 
1951

19. G a ll JC , H ayles A B , S ie k e r t  R G , K eith  
H M : M ultiple sclerosis in  children. 
A  c lin ica l s tu d y  o f 40 cases  w ith  onset 
in  childhood. P e d ia tr ic s  21 : 703, 1958

20. G o ttw a ld  W : A tta c k e n a r tig e  Syndrom e 
b e i m u ltip le r Sklerose. M ü n ch  Med 
W ochensohr 118: 983, 1976

21. H e rm a n n  E , Jaco b  H :  M u ltip le  Skle­
ro s e  m it p seu d o tu m o ra lem  V e rla u f  J  
N e u ro l Sei 7: 1, 1968

22. I s le r  W : M ultiple S k le ro se  im  K indes­
a l t e r .  HelV P a e d ia tr  A c ta  16: 412, 1961

23. Jo h n s o n  K P , L ikosky  W H , N e lso n  B J,
F e in  G : C om prehensive v ir a l  im m uno l­
o g y  o f  m ultip le  sclerosis. I .  Clinical 
ep idem io log ical an d  c e re b ro sp in a l fluid 
s tu d ie s . A rch N eu ro l 37: 537 , 1980

24. K a m io  M, Y am am oto  K , O no  J  : A cute 
re la p s in g  d issem inated  en cep h a lo m y e li­
t i s :  a  case rep o rt. B ra in  D ev e lo p  3: 
212, 1981

25. K e n n e d y  Ch, C h a rte r  S : R e la t io n  of 
o p t ic  neu ritis  to  m u ltip le  sclerosis. 
P e d ia tr ie s  28: 377, 1961

26. K e ré n y i L, H egedűs К ,  P á lf fy  G: 
C h a ra c te r is tic  gam m a g lo b u lin  sub- 
f r a c tio n s  o f na tiv e  C S F  in  m u ltip le  
sc le ro sis . B rain  R es 87: 123, 1975

27. L a te r r e  E G : Les p ro té in e s  d u  liqu ide 
cép h a lo rach id ien  à  l ’é t a t  n o rm a l e t 
p a th o lo g iq u e . A rscia, B ru x e lle s  1964

28. L e  v ie  ZM: E lee tro en cep h a lo g rap h ic  s tu ­
d ie s  in  m ultip le  sclerosis. E le c tro e n c e p h  
C lin  N europhysio l 44: 471, 1978

29. L in k  H : Im m unog lobu lin  G a n d  low 
m o le c u la r  w eight p ro te in s  in  h u m an  
ce reb ro sp in a l fluid. A c ta  N e u ro l Scand 
4 3 : S u p p l 28, 1967

30. L o w  N L , C arter S: M u ltip le  sclerosis 
in  ch ild ren . P ed ia trics  18: 24 , 1956

31. M a rb u rg  O: Z ur S k le ro se frag e . W ien 
M ed  W ochenschr 62: 2632, 1912

32. M a ro sfi S, Czobor P , V itr a i  J ,  T ó th  I: 
T h e  im p o rtan ce  of e lec tro p h y sio lo g iea l 
m e th o d s  in  th e  d iagnosis o f  sclerosis 
m u ltip le x . E d : Ju h á sz  P ,  M edicina, 
B u d a p e s t  1980 (in H u n g a r ia n )

33. M a tth e s  A, K ruse R : N e u ro p ä d ia tr ie , 
G . T h iem e , S tu t tg a r t 1973 p . 558

34. M á t ty u s  A, Gorácz G: E n z e p h a lo m y e li­

tis  im  K in d e sa lte r  u n te r dem  h is to lo g i­
sch en  B ild e  d e r  aku t-perivenösen  E n ­
z e p h a litis . A b s tr  I  D onau S ym p  N e u ro ­
p a th  1971, p . 45

35. M eh ta , P D , M iller JA , T o u r te lo tte
W W : O ligoclonal IgG  b an d s  fro m
m u ltip le  sclerosis brains. N eu ro lo g y  
32: 372, 1982

36. M ey e r-R ien eck e r H , Jenssen  H L , K ü h ­
le r  H , L e h m itz  R , Schm ieter K : Z u r  
z e llu lä re n  Im m u n itä t N euro log ischer 
E rk ra n k u n g e n . N erv en arz t 50: 10, 1959

37. M ü n te r  M D : Q uerschn ittsm yelitis  b e i 
in fe k tiö se r  M ononukleose. M ed K lin  
64: 1752, 1969

38. N o b e l E :  H isto logischer B efund  in  
e in em  F a lle  von a k u te r  m u ltip le r  
Sclerose. W ien  Med W ochenschr 62: 
2632, 1912

39. N y e rg es  G , N yerges Gy, M o lnár L , 
K o v á c s  F  : L eukocy te  m ig ra tio n  in ­
h ib itio n  b y  b ra in  tissue an tig en s  in  
a c u te  in f la m m a to ry  diseases o f  th e  
n e rv o u s  sy s te m . A c ta  A llergol 29: 433, 
1974

40. P o se r  S : N eu e  E n tw ick lungen  in  d e r  
F o rs c h u n g  ü b e r  die M ultiple S lderose. 
N e rv e n a rz t  50: 611, 1979

41. P r in e a s  J W , Connel F : R em y e lin a tio n  
in  m u ltip le  sclerosis. A nn N eu ro l 5: 
22 1979

42. S ch n e id e r R D , O ng B H , M oran M J, 
G reen h o u se  M J: M ultiple sclerosis in  
e a rly  ch ild h o o d  Clin P e d ia tr  8: 115, 
1969

43. S ears E S , C am m on SMc, B igelow  R , 
H a y m a n  L A : M axim izing th e  h a rv e s t  
o f  c o n tr a s t  enhancing  lesions in  m u l­
tip le  sc lerosis. N eurology 32: 815, 1982

44. S m ith  K J ,  B lakem ore W F , D onald  
W IM c: T h e  re s to ra tio n  of co n duc tion  
b y  c e n tr a l  rem yelination . B ra in  104: 
383, 1981

45. T h y g esen  F :  P rognosen  ved sclerosis 
d is se m in a ta  og encephalom yelitis d is ­
se m in a ta . N o rd  M ed 35: 1779, 1947

46. W a x m a n  S tG : M em branes, m yelin  an d  
th e  p a th o p h y s io lo g y  o f m ultip le  sc lero ­
sis. N  E n g l  J  M ed 306: 1529, 1982

47. W o lf G : D ie  in fek tiöse M ononukleose 
un d  d a s  N e rv en sy stem . F o rtseh r N e u ­
ro l 24: 167, 1956

Received 11 Ju ly 1984

A MÁTTYUS MD
Üllői Út 86
1086 Budapest, Hungary

Act a Pacdiatrica Hungarica 2G. 1985



Acta Paediatrica Hungarica , 26 (3 ), pp. 205 — 2 7 / (1985)

Surgical treatment of renovascular hypertension 
in children and adolescents

C D z s in ic h , C F a r sa n g , I Szabó , L Szlá v y ,
В D l u s t u s , Margit Százados

D e p a rtm e n t o f C ard io v ascu la r S u rgery  an d  Second D e p a rtm e n t o f  In te rn a l 
M edicine, Sem m elw eis U n iv e rs ity  M edical School, B u d ap es t, H u n g a ry

R en o v a sc u la r  d iso rders a re  ra th e r  ra re  in  ch ild ren  a n d  adolescents 
b u t h av e  sev ere  consequences due  to  co m p lica ting  h y p e rte n s io n . Six cases 
successfully t r e a te d  b y  su rg ery  a re  described . T h e  im p o rta n c e  o f  early  
diagnosis a n d  v a sc u la r co rrec tion  is stressed ; n o rm aliza tio n  o f  blood pressure 
has been ach iev ed  in  ev e ry  case.

The most frequent cause of “sur­
gical” hypertension in childhood and 
adolescence is the typical form of 
coarctation of the isthmic section of 
the aorta. The next in rank are vas­
cular abnormalities of the kidney or 
those leading to impaired renal cir­
culation. The latter comprise atypical 
coarctation of the descending or 
abdominal aorta and disorders leading 
to stenosis of the renal artery.

P a t ie n t s

Six p a tie n ts  w ith  ren o v ascu la r h y p e r­
ten s io n  h av e  been o p e ra te d  on  d u rin g  th e  
la s t six  years . T hree  o f  th e m  w ere younger 
th a n  14 years  while th e  o th e rs  w ere adoles­
cen ts  be tw een  14 a n d  18 y e a rs  o f  age.

T ab le  I  sum m arizes th e  p rin c ip a l p re ­
o p e ra tiv e  d a ta .

Case 1. A  g irl o f  14 y e a rs  w as found  b y  
screen ing  in  th e  school to  h av e  a  blood 
p ressu re  o f 180/120 m m  H g . She w as 
a d m itte d  for ev a lu a tio n  o f  th is  condition . 
A t adm ission  she h ad  a  n o rm a l ap pearance  
an d  w as norm ally  developed . A rte r ia l

p u lsa tio n  w as w eak  all o v e r  b o th  low er 
lim bs, o v e r th e  a b d o m in a l a o r ta  a  holo- 
systo lic  m u rm u r could  be  hoard . The 
m u rm u r could be  follow ed o v e r  b o th  iliac 
a rte rie s . L a b o ra to ry  te s ts  revealed  only 
sligh t hypokalae rn ia . A ll re n a l functions 
w ere n o rm al, th e  size o f  k id n ey s  w as also 
no rm al.

C a th e te r  an g io g rap h y  a n d  d ire c t blood 
p ressu re  m easu rem en ts  w ere  carried  out. 
T he an g io g rap h y  revealed  m u ltip le  a rte ria l 
su p p ly  o f  b o th  k idneys. T h e  a r te ry  supp ly ­
ing  th e  u p p e r  po le  o f  th e  le f t k id n ey  was 
occluded on  a  p ro x im a l sec tio n  o f  abou t 
15 m m . T he ab d o m in a l a o r ta  showed 
a  funnel-shaped  stenosis  a t  th e  level of 
th e  re n a l a rte rie s , th e  m in im u m  d iam eter 
be ing  6 m m . T he  pelv ic  a r te r ie s  below  the 
b ifu rca tio n  w ere o f  n o rm a l size (F igure 1). 
T here  w as a  b lood  p re ssu re  difference of 
40 m m  H g  be tw een  th e  su p ra s te n o tic  and 
in fra s ten o tic  p a r ts .

S ince th e  low er e x tre m itie s  showed 
u n im p aired  a r te r ia l  su p p ly  even  during 
load ing , we desisted  fro m  su rg ica l t r e a t­
m e n t o f  th e  ao rtic  a b n o rm a lity . A fter 
in fraco lic  a p p ro ach  in d ire c t re im plan­
ta t io n  o f  th e  le f t u p p e r  p o la r  a r te ry  was 
ca rried  o u t b y  h e lp  o f  a  g ra f t  tak en  from  
th e  le f t saphenous ve in . T he  p a tie n t’s 
h y p erten s io n  n o rm alized  d u rin g  th e  early
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T a b l e  I

Serial
num ber

of
patien t

Age,
years

Gender RE, (mm Hg) Diagnosis

1 14 F 1 8 0 /1 2 0 Coarctation of abdom inal ao rta . A orta angusta. B ilateral 
m ultiple renal arteries. Occlusion of left superior renal 
po lar artery.

2 12 M 1 9 0 /1 2 0 B ilateral multiple renal arteries. Stenosis of righ t renal 
arteries.

3 13 M 1 8 0 /1 1 0 Stenosis of right renal artery . H ypoplasia of left kidney. 
H ydroureter and pyelonephritis on left side.

4 16 F 1 7 0 /1 1 0 Stenosis of left renal artery . Occlusion of left subclavian 
artery . Takayashu’s disease.

5 16 M 2 0 0 /1 4 0 Occlusion of left renal artery . Double right renal artery. 
Hyperbilirubinaemia.

0 17 M 1 9 0 /1 3 0 Stenosis and ventroposition of right renal artery . Mul­
tip le  renal arteries on left side.

p o s to p e ra tiv e  period. T he su rg ic a l w o u n d s 
e x h ib i te d  p rim a ry  healing, an d  th e  p a t ie n t  
w as d isch a rg ed  on th e  e ig h th  d a y  a f te r  
s u rg e ry . S he  h as been checked  re g u la r ly  
d u r in g  th e  p a s t five years , a n d  sh e  h a s  
b een  f r e e  o f  com plaints.

Case 2. A  12 years old boy , h is  h y p e r ­
te n s io n  w as  detec ted  by  schoo l sc reen in g . 
H e  h a d  been  com plain ing  o f  f r e q u e n t

headaches a n d  ir r i ta b il i ty .  H e  w as a d m itte d  
to  o u r d e p a r tm e n t . P ro tra c te d  excre tion  
of th e  rad io o p aq u e  m a te r ia l b y  th e  r ig h t 
k idney  an d  s lig h t p a re n c h y m a l loss in  th e  
sam e k id n ey  su ggested  ren o v ascu la r orig in  
o f th e  h y p e rte n s io n . A rte r io g rap h y  rev ea l­
ed each th re e  re n a l a rte r ie s  on b o th  sides 
arising  in  v e n tro p o sitio n . A ll th re e  a rte rie s  
o f th e  r ig h t k id n e y  ex h ib ited  in itia l stenosis

F i g . 1. Case 1. A o rta  a n g u s ta  a n d  m ultip le  re n a l a r te r ie s . O cclusion in  a 
le n g th  o f  15 m m  o f th e  a r t e r y  su p p ly in g  th e  u p p e r  p o le  o f  th e  le f t  k id n ey
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w ith  p o s ts te n o tic  d ila ta tio n . Iso to p e  n e ­
p h ro g ra p h y  show ed a  30%  fu n c tio n a l share  
o f  th e  r ig h t k idney . T o ta l k id n ey  functions 
w ere u n a ffec ted . S light seco n d ary  hypo- 
ka laem ia  w as p resen t. W e decided  to  p e r­
fo rm  su rg ica l reco n s tru c tio n .

T he  a r te r ie s  o f  th e  r ig h t k id n ey  w ere 
ap p ro ach ed  supraco lica lly  a f te r  m obil­
iza tion  o f  th e  duodenum . A ll th re e  a rte rie s  
w ere lig a ted  a t  th e  s te n o tic  o rific ia l level 
an d  in d ire c t an tec av a l re im p la n ta tio n  w as 
carried  o u t using  an  au to lo g o u s sap h en a  
g ra f t sh ap in g  a  new  t r ip a r t i te  h ilus. Som e 
h o u rs  a f te r  su rg ery  th e  p a t ie n t’s blood 
p ressu re  s tab ilized  a t  a  va lu e  o f 120/70 
m m  H g . T he  p o s to p e ra tiv e  period  w as 
u n ev en tfu l. H e  h a s  been  follow ed for tw o 
y ears ; h e  is free  o f  co m p la in ts  an d  is 
engaged in  sp o rts . Iso to p e  ren o g rap h y  
show ed reeq u a liza tio n  o f  th e  fu n c tio n  o f 
th e  tw o  k idneys.

Case 3. T h is  13 y ea rs  old b o y  h ad  been 
tre a te d  fo r u r in a ry  t r a c t  in fec tion  an d  
h y p e rten s io n  in  a n o th e r  h o sp ita l. T he 
p y u r ia  h av in g  been  cu red , u ro g rap h y  an d  
ren o v aso g rap h y  w ere ca rried  o u t. These 
revealed  h y p o p las ia  o f  th e  le f t k idney  
w hich w as supp lied  b y  a  double  ren a l 
a r te ry . E x c re tio n  w as u n im paired . T he 
d ila ted  le f t u re te r  w as to r tu o u s  an d  a t  th e

v es ico u re te ra l ju n c tio n  s tenosed . T h e  o ri­
fic ia l sec tio n  o f th e  r ig h t re n a l a r te ry  
ex h ib ited  a  80%  narrow ing . P e rc u ta n e o u s  
tra n s lu m in a l ang iop lasty  w as p e rfo rm ed  
w hich re su lte d  in  a  tra n s ito ry  m o d e ra tio n  
o f  th e  h y p e rten s io n  o f 180/130 m m  H g. 
W h en  th e  blood pressu re  h ad  re tu rn e d  to  
th e  p rev io u s  h igh  values, a n g io g ra p h y  w as 
ag a in  ca rr ied  o u t and  th is  show ed  p e r ­
sis ten ce  o f  th e  stenosis seen p re v io u s ly  on 
th e  r ig h t ren a l a r te ry . T he  p a t i e n t  w as 
re fe rre d  to  u s  for surgery .

S ince th e  func tiona l iso tope  te s ts  show ed 
a  40%  sh a re  o f th e  left k id n ey  w ith in  th e  
to ta l  fu n c tio n , we decided to  r e ta in  the  
le f t k id n ey . T he rig h t re n a l a r t e r y  w as 
exposed  in fracolically . A fte r  m ob iliza tio n  
o f  th e  in fe rio r v ena  cav a  a n d  th e  le ft 
re n a l ve in , ao rto ren a l a r te r io to m y  and  
d ila ta to ry  p lastics using a  G o re -tex  p a tc h  
w ere  p erfo rm ed . A fte r su rg ery  th e  p a t ie n t’s 
b lood  p re ssu re  decreased o n ly  m o d era te ly ; 
th is  w as explained firs t b y  p a re n c h y m a l 
d am ag e  o f  th e  le ft k id n ey . C o n tro l by  
A n g io tro n  ang iography , h o w ev er, u n eq u i­
vo ca lly  d em o n s tra ted  a  s ten o sis  o f  th e  
re c o n s tru c te d  blood vessel sec tio n  (F igure  
2). T w o w eeks la te r  su rg e ry  w as rep ea ted . 
T h e  r ig h t ren a l a r te ry  w as  ap p ro ach ed  
sup raco lica lly  from  th e  r ig h t side. In d ire c t

F ig . 2. Case 3. A b d o m in a l su m m atio n  a o rto g ra p h y . Stenosis o f  r ig h t re n a l 
a r te ry  an d  h y p o p la s ia  o f  le f t k idney
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r e im p la n ta t io n  was ca rried  o u t  u tiliz ing  
a n  a r t e r i a l  g ra f t tak en  fro m  th e  in fra ren a l 
p a r t  ( in te rn a l iliac a r te ry )  o f  th e  ao rta . 
T h is  w a s  follow ed by  n o rm a liz a tio n  o f  th e  
b lo o d  p re s su re , only m in im a l doses o f 
a n t ih y p e r te n s iv e  drugs w ere  necessary . 
T h e  s u rg ic a l w ounds e x h ib ite d  h ea lin g  by  
f i r s t  in te n tio n . A con tro l iso to p e  renog ­
r a p h y  p e rfo rm ed  tw o m o n th s  la t e r  show ed 
a  2 5 %  in c rease  in  th e  p e rfu s io n  o f  th e  rig h t 
k id n e y . A n g io tro n  an g io g rap h y  confirm ed  
id e a l a n a to m ic a l cond itions (F ig u re  3). 
T h e  p a t i e n t ’s blood p ressu re  co u ld  be  k ep t 
n o rm a l  w ith  0.5 m g p razosine  tw ic e  daily . 
N o w , ce ssa tio n  of a n tih y p e r te n s iv e  t r e a t ­
m e n t  is b e in g  weighed an d  a n  u re te ro p la s ty  
is p la n n e d .

Case 4. A  g irl o f 16 y ea rs  w as  a d m itte d  
b e c a u se  o f  h a rd ly  p a lp ab le  a r te r ia l  p u l­
s a t io n  o n  th e  left a rm  an d  a  b lo o d  p ressu re  
o f  170 /110  m m  H g on th e  r ig h t a rm . She 
w as n o rm a lly  developed, h ad  s l ig h t h ir su ­
tis m , a n d  a  systolic m u rm u r  cou ld  be 
h e a rd  a b o v e  th e  left su p ra c la v ic u la r fossa 
a n d  th e  ab d o m in a l ao rta . E n d o c rin e  h y p e r ­
te n s io n  w as  excluded b y  d e ta ile d  la b o ra ­
to r y  s tu d ie s .  A ngiography  w as in d ica ted , 
th e  c h a ra c te r is t ic  localization  o f  th e  v a s ­
c u la r  m a lfo rm a tio n s  suggested  T a k a y a s h u ’s 
d isease . T h e  left subclav ian  a r t e r y  w as

fo u n d  to  be  occluded as fa r  a s  i ts  second 
th i rd ;  i t s  d is ta l section  w as su p p lied  v ia  
th e  th y re o c e rv ic a l tru n k  (F ig u re  4). T he 
rem a in in g  su p raao rtic  t ru n k s  show ed n o r ­
m a l a n a to m y . A m ild , sand -g lass shaped  
sten o sis  w as  observed  on th e  a b d o m in a l 
a o r ta  a t  th e  level o f th e  re n a l a r te r ie s . 
A  s ten o s is  exceeding  60%  w as d em o n ­
s t r a te d  a f t e r  th e  orifice o f  th e  le ft ren a l 
a r t e r y  in  a  len g th  of 10 m m  (F ig u re  5). 
S ince th e r e  w as no func tiona l o r n u tr i t iv e  
d am ag e  o n  th e  le ft u p p e r e x tre m ity , s u r ­
g ica l t r e a tm e n t  o f th e  ren a l a r t  e ry  stenosis , 
w h ich  h a d  m a in ta in ed  th e  h y p e r te n ­
sion, w as decided . D uring  su rg e ry  u n d e r 
to ta l  h e p a rin iz a tio n  “ ax illa ry ” a o rto -a r te -  
r io to m y  w as carried  o u t, a f te r  local en d ar- 
te r ie c to m y  free  circu la tion  to  th e  orifice  
o f  th e  re n a l a r te ry  w as secured by  using  
d ila ta to ry  p las tics  witli a  G ore-tex  p a tc h  
w hich  w as  app lied  so as to  co rrec t th e  
stenosis  o f  th e  a o rta  as well.

T h e  p o s to p e ra tiv e  course w as u n e v e n t­
fu l, th e  p a t i e n t ’s blood p ressu re  re tu rn e d  
to  n o rm a l v a lu es  on th e  f irs t  p o s to p e ra tiv e  
d ay . H is to lo g y  revealed  v a scu la r changes 
c h a ra c te r is tic  o f  T ak ay ash u ’s d isease . O ne 
y e a r  la te r  th e  p a tie n t h a d  a  n o rm a l b lood  
p ressu re . N ow  she h as been free  o f  co m ­
p la in ts  fo r fo u r  years , th e re  h a s  b een  no

F i g . 3. Case 3. P o s to p e ra tiv e  ang iogram  d e m o n s tra te s  a r te r ia l a u to g ra f t o f 
g o o d  fu n c tio n  on r ig h t s ide . P h o to g rap h  m a d e  b y  su b tra c tio n  tech n iq u e
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F ia . 4. Case 4. T a k a y a sh u ’s a r te r i i t is  occludes th e  in tra th o ra c a l sec tio n  o f  th e  
le f t subclav ian  a r te ry , th e  o th e r  su p raao rtic  a r te r ie s  a re  u n a ffec ted

progress in  h e r  su p raao rtic  cond ition , h e r 
b lood p ressu re  is now  130/80 m m  H g.

Case 5. A  boy  o f 16 y e a rs  h a d  b een  found  
to  h av e  a  blood pressure o f  200/140 m m  H g. 
C onserva tive  tr e a tm e n t h a d  b een  a t ­
te m p te d , th is  had  re su lte d  in  a  sligh t 
decrease in  h is h y p erten sio n . H e  h a d  been  
a d m itte d  fo r fu r th e r  e v a lu a tio n  to  a n o th e r  
ho sp ita l. A t adm ission he  h a d  h ad  p ro ­
nounced  hypokalaem ia  an d  slig h tly  e le­

v a te d  se rum  b ilirub in . T he  l a t t e r  h a d  been 
exp la ined  as  a  re su lt o f  m ild  congen ita l 
en zy m o p a th y . B y  u ro g ra p h y , b ila te ra l 
ex cre tio n  h ad  been  d e m o n s tra te d  b u t 
tra n s p o r t  o f  th e  c o n tra s t m a te r ia l  was 
p ro tra c te d  on th e  le f t side. T h e re  h a d  been 
no  difference in  ren a l size. A o rto g ra p h y  
h a d  revea led  posto rific ia l o cc lu s ion  o f  th e  
le f t re n a l a r te ry  in  a  len g th  o f  10 m m , the 
n o rm al d is ta l p a r t  w as su p p lie d  th ro u g h

F ig . 5. Case 4. T a k a y a sh u ’s a rte riitis . A b dom ina l ao rto g ram  sh o w s th e  
s ten o tic  orifice o f  th e  re n a l a r te ry  and  th e  sligh t, sand-g lass sh a p e d  stenosis

o f  th e  abdom ina l a o r ta
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F m . 6. Case 6. O cc lu sio n  o f  le ft renal a r te ry , re fillin g  o f th e  p o sts ten o tic  
sec tio n  th ro u g h  th e  rich c o lla te ra l n e tw o rk

a  r ic h  a r te r ia l colla teral p le x u s  a ro u n d  the 
p e lv is . T h ere  w as a  d o u b le  r ig h t  renal 
a r t e r y  (F igure 6).

T h e  p a tie n t was t r a n s fe r re d  to  our 
d e p a r tm e n t  for surgical c o rre c tio n . O ur 
f in d in g s  w ere in full a g re e m e n t w ith  those 
o b ta in e d  earlier. B y  u p p e r-m e d ia n  lap aro ­
to m y  th e  le ft renal a r te r y  w a s  p rep a red  
in fraco lic a lly  and d irec t a o r to r e n a l  re im ­
p la n ta t io n  w as carried  o u t. T h e  p a t ie n t’s

b lood p re s su re  re tu rn e d  to  n o rm a l values 
w ith in  a  few  hou rs . H is p o sto p e ra tiv e  
course w as  u n ev en tfu l. H e  now  h as  been 
free  o f  sy m p to m s  an d  com pla in ts  fo r one 
and  a  h a l f  y ea rs .

Case 6. I n  a  17 y ea rs  old m ale  p a tie n t 
h y p e rte n s io n  h ad  been  d e tec ted  a t  a  
ro u tin e  schoo l exam in a tio n  one an d  a  h a lf  
y ea rs  e a rlie r . U ro g rap h y , rad io ren o g rap h y , 
p la sm a  re n in  a c tiv ity  o f selected  ren a l vein

F ig . 7. Case 6. R e n o v a so g ra m  showing p a ra a o r tic  s ten o sis  o f r ig h t ren a l
a rte ry
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blood an d  a o rto g ra p h y  unequ ivoca lly  
p o in ted  to  hypop erfu sio n  o f  th e  rig h t 
k idney . T h ere  w as a  90%  stenosis on th e  
r ig h t ren a l a r te r y  in  v en troposition , a t  
1 cm  a f te r  th e  orifice th e  s ten o tic  b lood­
vessel d iv ided  in to  tw o  a rte rie s , crossing 
each  o th e r  an d  ex h ib itin g  sligh t p o s t­
s ten o tic  d ila ta tio n . T he  le f t k id n ey  w as 
supplied  b y  m u ltip le  ren a l a rte rie s . T he 
k idneys w ere a b o u t th e  sam e size, b u t 
th e ir  fu n c tio n a l sh a re  w as 30%  a n d  70% , 
re spec tive ly  (F ig u re  7).

A t su rg e ry , th e  r ig h t ren a l a r te ry  was 
ap p ro ach ed  supraco lica lly . A fte r ligation  
o f  th e  s te n o tic  com m on tr u n k  an tec av a l 
in d irec t re im p la n ta tio n  w as carried  o u t, 
u tiliz ing  a n  au to logous sap h en a  g ra f t. 
E n d -to -en d  an asto m o sis  w as m ade  w ith  
th e  u p p e r  po le  a r te ry  an d  side-to-end 
anastom osis  w ith  th e  a r te ry  supp ly ing  th e  
low er pole . T h e  p a t ie n t’s blood p ressu re  
re tu rn e d  to  n o rm a l va lues w ith in  a  few  
hours . A fte r  a n  u n ev en tfu l p o sto p e ra tiv e  
period  he  w as d ischarged  on  th e  eigh th  
p o s to p e ra tiv e  d a y . N ow  he h as been  in  
excellen t h e a lth  fo r one yea r, he  is norm o- 
tensive  a n d  capab le  o f  co n tinu ing  h is 
o rig inal s tu d ies . T h ere  is no fu n c tio n a l 
d ifference be tw een  h is  tw o  k idneys.

T ab le  I I  sum s u p  fu r th e r  d a ta  o f o u r 
p a tie n ts .

D isc u ssio n

Renovascular disease is rare in 
childhood and adolescence but it is 
a severe condition because of the high 
risk of hypertensive damage [2, 6]. 
Its exact incidence in these age 
groups is difficult to estimate because 
systematic screening has only been 
established in recent years [7, 17, 19, 
21]. Within the highly selected reno­
vascular material of our Department 
the share of paediatric cases is 4%.

There are some differences in pathol­
ogy between childhood and adult 
cases. In children affected by reno­
vascular hypertension 50 — 60% of 
the abnormalities are of congenital 
origin [4]. Atypical coarctation, mul­
tiplicity of the renal artery, ventro­
position of its orifice are often accom­
panied by stenosis [13]. In the 
material of Stanley and Fry [29] 
orificial stenosis makes up 50% of 
all cases. In some of their cases the 
abnormality was accompanied by

T a b le  I I

Serial
number

of
patient

Renin
quotient Type of surgery

Postoperative 
blood-pressure, 

mm Hg
Duration 

of follow-up

j — Left indirect aortorenal reimplantation, venous 
graft

130/70 5 years

2 — Right antecaval aortorenal indirect reimplantation, 
hilar microreconstruction

120/70 2 years

3 1.43 I. Right orificial Gore-tex patch plastics 
II. Right antecaval indirect reimplantation, auto­

logous arterial graft

160/100
120/80 3 months

4 1.3 Aortorenal Gore-tex patch plastics 120/70 4 years
6 — Left direct reimplantation 120/70 1 year
6 1.8 Right indirect reimplantation, hilar microrecon­

struction
120/80 1.6 years
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neurofibromatosis or abdominal co­
arctation of the aorta.

Inflammatory vascular changes oc­
cur much less frequently. In our 
material one patient was affected by 
Takayashu’s arteritis. In the largest 
paediatric material there were three 
cases, one of them of grave outcome 
[31]. Even less frequently can fibro- 
muscular hypertension be observed, 
although alterations affecting distal 
sections of the renal artery and 
attributed to a local weakness of 
the vascular wall may exhibit similar 
histology. Stenosis of sclerotic origin 
does not occur in these age groups.

It seems that hypoperfusion causes 
less parenchymal damage in children 
and adolescents, therefore 0.5 —1.0 cm 
reductions in renal length should be 
considered pathological. The diagnos­
tic value of urography is rather 
restricted since functional deficits can 
only be shown in advanced cases. 
In our cases renal arterial occlusion 
did not lead to appreciable changes in 
size or function. Isotope studies 
perfusion and scintigraphy — allow 
a more refined approach.

Plasma renin activity was deter­
mined in half of our cases since only 
positive results are of diagnostic 
value. There is no close relationship 
between the renin quotient and the 
success of surgical treatment [16, 23].

The most decisive method is angiog­
raphy, also in children. Indication 
for surgical treatment should be 
based on clinical data and angiog­
raphy [3]. For visualising a short, 
orificial stenosis, oblique projections 
may be indispensable. Demonstration

of a collateral plexus may be a valu­
able indirect sign, its visualisation 
may be facilitated by pharmaco­
angiography.

In respect of surgical techniques 
there are no basic differences between 
operations on children and adults 
[12, 15, 20, 22]. Surgery is performed 
under complete heparinisation. In­
direct or direct reimplantation of the 
renal artery is the most suitable 
method, by-pass techniques and auto­
transplantation are less commonly 
used [11, 14, 25]. Similarly, segment 
resection, endarteriectomy and patch- 
plastics are not often applied. In case 
of multiple renal arteries and small 
size, microsurgery is indicated. In 
our material in situ solutions were 
preferred. Some authors favour ex 
situ methods [32].

For reconstruction of the renal 
artery we usually apply reimplanta­
tion and saphena grafting but in 
small children autografts taken from 
the internal iliac artery can best be 
used. The small dimensions may 
necessitate knot technique; this is 
favourable also for the growing tissue 
[25, 27].

In children and adolescents the 
otherwise widely used transluminal 
angioplasty is less suitable because of 
anatomical variations and localisa­
tions. The intense tissue reaction of 
the young organism is a further dis­
couraging factor [5, 9, 31].

In centres with angiosurgical expe­
rience the results are good. Recon­
struction gradually extrudes nephrec­
tomy [29], the rate of complete 
recovery is above 90%. In our own
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material blood pressure normalised 
in all cases soon after surgery. In one 
case a relapse of hypertension occur­
red; repeated angiography proved to 
be helpful in early recorrection [10, 
2 4 ].

Isotope diagnostics seems to be 
most suitable for follow-up. Late

angiography can be used for checking 
the condition of the implant and may 
reveal subclinical alterations.

Early diagnosis and adequate treat­
ment of renovascular hypertension of 
children and adolescents are based on 
well-organised screening programme 
and an efficient surgical background.
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High-frequency oscillatory ventilation (HFOY) 
in the treatment of neonatal respiratory 
disturbances: Case reports of two infants

J  K i s z e l , I S e r i , T  M a c h a y

P e r in a ta l  In ten s iv e  C are U n it, F ir s t  D e p a r tm e n t o f O bstetrics a n d  
G ynaeco logy , Sem m elw eis U n iv e rs ity  M edical School, B udapest, H u n g a ry

T he tech n iq u e  o f  h ig h -freq u en cy  osc illa to ry  v en tila tio n  (H F O V ) 
w as successfully  used in  a  p re te rm  in fa n t w ith  severe h ya line  m em b ran e  
d isease an d  in  a  te rm  n eo n a te  p re se n tin g  w ith  in trau te rin e  p n e u m o n ia  and  
associa ted  severe pneu m o m ed ias tin u m . N o n e  o f  th e  in fan ts  could  a d e q u a te ly  
be  v en tila ted  b y  co n v en tiona l v e n ti la t io n ; b o th  o f  th em  d e te r io ra te d  ow ing 
to  severe hy p o x aem ia  an d  h y p e rc a p n ia . I n  th e  p re te rm  in fa n t w ith  H M D  
a  rap id  a n d  progressive  im p ro v em en t o f  oxygena tion  had  b een  observed  
im m ed ia te ly  a f te r  th e  beg inn ing  o f  H F O V , and  he  w as successfu lly  w eaned 
o ff  th e  v e n ti la to r  a f te r  71 hou rs on  H F O V . H is recovery  w as u n co m p lica ted  
an d  defin itiv e . I n  th e  te rm  n eo n a te  p re se n tin g  w ith  IU P  a n d  asso c ia ted  
severe PM , an  im p ro v em en t in  o x y g en a tio n  w as d e tec ted , w h e re a s  th e  
re te n tio n  o f  p a C 0 2 rem ained  u n a lte re d . O n leav ing  th e  M A P u n c h a n g e d  b u t 
doub ling  th e  flow  ra te , p a C 0 2 an d  a r te r ia l  p H  also norm alised . N o  sign of 
PM  w as seen on  th e  X -ra y  p ic tu re  17.6 h o u rs  a f te r  th e  s t a r t  o f  H F O V . T his 
p a tie n t w as w eaned  o ff  th e  v e n ti la to r  a f te r  29 hours on H F O V  a n d  his 
reco v ery  w as also uncom plica ted .

I t  is believed th a t  recovery  o f  th e  P M  w as secondary  to  th e  low  M AP 
an d  to  th e  h ig h er a r te r ia l p 0 2 levels, a n d  th a t  H F O V  m ay  also  h a v e  a  d irec t 
ro le in  th e  tr e a tm e n t o f  p reex is tin g  a i r  leaks and  p e rh ap s  a lso  in  th e ir  
p rev en tio n . I n  o u r  p a tie n ts  H F O V  re su lte d  in  a  defin itive  re c o v e ry , w hile 
no  im p ro v em en t h a d  occurred  on  u sin g  conven tiona l v e n tila tio n . T o  d e te r ­
m ine th e  ex ac t m echan ism  o f ac tio n , th e  clea r c u t fields o f in d ic a tio n s  an d  th e  
possib le side effects o f  H F O V , fu r th e r  inv es tig a tio n s a re  n eed ed .

Abbreviations
B E = base  excess
B PM = b re a th  p e r  m in u te
C P A P = con tin u o u s positive  a irw ay  p ressu re
E E P = end  e x p ira to ry  p ressu re
F i 0 2 = fra c tio n  o f  in sp ired  oxygen
H F O V = h igh -frequency  o sc illa to ry  v e n tila tio n
HMD = hy a lin e  m em b ran e  d isease
IU P = in tra u te r in e  pn eu m o n ia
M A P = m ean  a irw ay  p ressu re
p H a = a r te r ia l p H  value
P IE = p u lm o n a ry  in te rs t it ia l em p h y sem a
P I P = p eak  in sp ira to ry  p ressu re
PM = p n eu m o m ed ias tin u m
p a C 0 2 = a r te r ia l ten s ion  o f  ca rb o n  d iox ide  (k P a )
p a 0 2 = a r te r ia l ten s ion  o f  oxygen  (k P a)
Vol = volum e
W B C = w h ite  blood cell
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Data on the use of HFOV in the 
treatment of neonatal respiratory dis­
turbances are scanty [1—3]. Marchak 
et al [3] investigated the effect of 
HFOV in eight preterm neonates 
with severe hyaline membrane disease 
(HMD), who required mechanical 
ventilation. The patients had been 
put on HFOV for periods of time 
ranging from 67 to 233 minutes 
(mean, 147 minutes), then they were 
returned to their conventional ven­
tilator. Oxygenation improved during 
HFOV and the improvement cor­
related directly with the increases in 
mean airway pressure.

Frantz et al [1] used the HFOV 
technique in ten preterm neonates 
with severe HMD and in five infants 
presenting with pulmonary interstitial 
emphysema (PIE). The infants with 
severe HMD were studied for approxi­
mately one hour during the first two 
days of life on HFOV. Blood-gas 
values obtained during the one-hour 
period on HFOV were maintained at 
an acceptable range and they were 
similar to those obtained during con­
ventional ventilation. Four of the 
five preterm infants with PIE were 
ventilated on HFOV for two days, 
while one neonate received HFOV 
for 26 days. HFOV was completely 
successful in two cases, while no 
improvement could be achieved in 
two other infants. The neonate on 
long term HFOV who had been 
ventilated by conventional ventila­
tion for 12 days, developed broncho­
pulmonary dysplasia (BDP), but im­
provement occurred after 26 days on 
HFOV.

Recently, we have reported on our 
experience with HFOV in ten neo­
nates presenting with severe HMD or 
intrauterine pneumonia (IUP) [2]. 
The infants were on HFOV for a 
mean period of 9.2 hours and then 
they were returned to their conven­
tional ventilator. We observed a 
significant improvement in the blood- 
-gas parameters of nine patients. The 
nonresponding infant had bilateral 
intraventricular haemorrhage and was 
running into an irreversible hypoten­
sive shock.

In the present study we report on 
two infants who were unsuccessfully 
ventilated on conventional ventila­
tors, but with the use of HFOV their 
blood-gas parameters and clinical con­
dition showed a rapid improvement 
and finally they were successfully 
weaned off the ventilator. Moreover, 
definitive recovery was achieved, both 
in the preterm infant with severe 
HMD, and in the term neonate with 
IUP and pneumomediastinum (PM), 
without any signs of handicap at the 
control examinations carried out two 
and three months later.

M a t e r ia l  and  M e t h o d s

High frequency volume displacements 
were generated by a special chamber with 
elastic side-walls. Volume displacement 
could be altered by positioning the ec­
centric came along a scale on the diving 
disk. The distal end of the chamber was 
fixed, while the proximal one was driven 
by an electric motor with a constant 
frequency of 17 Hz. A connector with two 
opposite side-porls was interposed between 
endotracheal tube and the tubing from  the 
oscillator.
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T hrough  one p o r t nebulized a n d  w arm ed 
fresh  gas w as in troduced  a t  a  ra te  o f 
8 — 40 I/m in  fro m  an  a ir/oxygen  b lender. 
E xcess fresh  g as and  C 0 2 w hich had  d if­
fused o u t o f  th e  lung, w ere released 
th ro u g h  th e  second connec to r p o rt. T his 
p o r t  w as connected  to  a  p la s tic  tu b e  
w hich w as 20 m m  in d ia m e te r  and  3 m  
in  leng th . I n  o rd e r  to  be ab le  to  ad m in is te r 
sm aller o r  la rg e r flow  ra te s  w ith o u t 
in fluencing  m ean  a irw ay  pressu re , th e  
lum en  a t  th e  d is ta l end o f  th e  tu b e  w as 
v a riab le , i.e . i t  could be tig h ten ed  o r 
en larged. M ean  a irw ay  p ressu re  (M AP) 
w as m easu red  30 m m  p ro x im al to  th e  
en d o trach ea l connecting  p o r t  w ith  th e  
a id  o f Г Т  100 M EV tra n sd u c e r  and  E PM  
100 e lec tric  m an o m e te r (P T K , H un g ary ). 
W ith  th e  u se  o f  th e  devices we could 
m easure  n o t on ly  th e  m ean  p ressu re  b u t 
also th e  am p litu d es  o f  oscilla tion  a t  a  
freq u en cy  o f  17 H z.

In  o rd e r  to  keep th e  re la tiv e  h u m id ity  
an d  te m p e ra tu re  o f  th e  inhaled  gas a t  
a p p ro p r ia te  levels (85 +  6%  and  36 +  
+  1°C, re spec tive ly ), a  special nebulizer 
u n it w as dev ised . B ac te ria l f ilte rs  (B ourns 
A d u lt M ain-F low  F ilte r  51000 — 01054, 
B ear M edical System s, Inc .) w ere used to  
avo id  b a c te r ia l invasion.

T he  sch em atic  d iag ram  o f  o u r high 
freq u en cy  device is show n in  F ig u re  1.

W e m easu red  (he pressure a t  th re e  d if­
fe re n t p o in ts  o f th e  c ircu it in a  c o n ta in e r 
o f  im p ed an ce  sim ilar to  th a t o f  th e  in fa n t’s 
re s p ira to ry  system  ven tila ted  w ith  H F O  
th ro u g h  a  3.0 m m  en d o trach ea l tu b e . T he 
th re e  m easu rin g  p o in ts  wore, 30 n u n  p ro x i­
m a l to  th e  ju n c tio n  o f  th e  e n d o tra c h e a l 
tu b e  (1st m easuring  po in t) a n d  th e  d is ta l 
end  o f  th e  endo tracheal tu b e , w h e re  p re s­
su re  w as m easured  w ith  (3rd  m easu rin g  
p o in t) a n d  w ith o u t (2nd m easu rin g  point) 
a  5 F re n c h  um bilical a r te ry  c a th e te r  passed 
th ro u g h  th e  endo tracheal tu b e . T h e  am p li­
tu d e s  o f  oscillation  o f d iffe ren t m easu rin g  
p o in ts  show ed a  good co rre la tio n  to  each 
o th e r .

T h e  co rre la tions betw een th e  a m p litu d e s  
o f  th e  1st and  3rd m e a su rin g  p o in ts  
observed  a t  d ifferen t baseline p re ssu re  are  
show n  in  T ab le  I .

W ith  th e  use o f  these  co rre la tio n s, 
a f t e r  h a v in g  m easured th e  a m p litu d e s  o f 
o sc illa tio n  a t  th e  1st m easu ring  p o in t, one 
could  e s tim a t e th e  m agnit ude  o f  oscillât ion 
even  a t  th e  3rd m easuring  p o in t .

A cco rd ing  to  th e  resu lts  o f  o u r  m easu re ­
m e n ts , th e  am p litudes o f  o sc illa tio n  were 
p ra c tic a lly  n o t influenced b y  a lte ra tio n s  
o f  th e  flow  ra te . M oreover a  good  co rre­
la tio n  w as found betw een  th e  vo lum e and  
a m p litu d e  o f  oscillation (F igs. 2, 3, 4).

T h e  values in  T ab le  I  an ti those  o f

F ig . I. Schematic diagram of our high frequency device

Acta Pacdiatrica Hungarica 26, 1285



218 J  Kiszel et al: High frequency ventilation

T a b l e  I

A m p litu d es o f o sc illa tio n  m easured  a t  1st a n d  3rd m easuring p o in ts

Mean pressurecm H20 r Regression equations

0 0.99 ^ 3 =  0.19XA„ 1.25
10 0.92 *‘̂ 3 =  0 .18X A 2 i1- 3.29
20 0.92 A3 =  0.21 X  A2 ; 3.12

Correlations between volumes and amplitudes of oscillation at a  mean pressure of Ocm H20

F ig . 2.

Figs 2, 3 a n d  4 rep resen t th e  a v e ra g e  of 
th e  a m p li tu d e s  o f  oscillation o b se rv ed  a  
flow  r a t e s  o f  10, 20, 30 and  40 1/m in. I f  
m ean  p re s s u re  w as 0 cm  H 20  th e  m e a su re ­
m en ts  w e re  also  perform ed a t  a  flo w  ra te  
o f 0 1 /m in .

T h e  s tu d y  w as carried  o u t w ith  th e  
a p p ro v a l o f  th e  U n iv ers ity  S cien tific  C om ­
m itte e , a n d  in form ed p a re n ta l co n sen ts  
w ere a lso  o b ta in e d .

C a s e  R e p o r t s

Case 1. T h is  bo y  w as th e  th ird  ch ild  o f  
a  m o th e r w ho  h ad  tw o no rm al ch ild ren . 
H e w as b o rn  in  th e  32nd g e s ta tio n a l w eek  
aft e r p re m a tu re  ru p tu re  o f th e  m em b ran es  
w ith  a  b ir th w e ig h t o f  1760 g ram s. A p g a r 
scores w ere  5/7. B ecause o f  severe r e s p ira ­
to ry  d is tre s s  h e  w as tran sfe rred  to  o u r  
u n it a t  th e  p o s tn a ta l  age o f  1 h o u r  a n d

Acta Paediatrica Hungarica 26, 1985
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Correlations between volumes and amplitudes of oscillation at a mean pressure of 10 cm H-0
F ig . 3.

Correlations between volumes and amplitudes of oscillation at a mean pressure of 20cm H20
F ig . 4.

Acta Paediatrica Hunoarica 26, ISS5



220 J  K iszé l et al : High frequency ventilation

20 m in u te s . H e  d isp layed  th e  ty p ica l 
c lin ica l p ic tu re  o f  severe H M D .

N o  signs o f in ju ry  to  th e  c e n tra l nervous 
sy s te m  could  be d e te c te d . C hest X -ray s  
sh o w ed  g ra n u la r i ty  w ith  a  s lig h tly  m ore 
w e t a p p e a ra n c e  th a n  u su a l a n d  b ila te ra l 
a ir  b ro n c h o g ra m s w ith  sm all lungs. Mild 
c a rd io m e g a ly  w as also  p re se n t. H M D  
(s ta g e  3) w ith  p u lm o n a ry  flu id  w as d iag ­
n o sed  (F ig u re  5).

T h e  b lood -gas v a lu es w ere, p H a: 7.05, 
P a 0 2: 1.99 k P a , P a C 0 2: 5.98 k P a , B E : 
— 19 m m ol/1. N asal C P A P  th e ra p y  (flow 
ra te :  0 1/m in, E E P : 4 c m H 20 ,  F i 0 2: 1.0) 
re s u lte d  o n ly  in  slig h t an d  tra n s it io n a l 
im p ro v e m e n t in  th e  b a b y ’s condition . 
O x y g e n a tio n  could  n o t be s ig n ifican tly  
im p ro v e d  (b lood-gas va lues 1 h o u r  a f te r  
th e  s t a r t  o f  C P A P  th e ra p y  w ere, p H a: 7.28, 
P a 0 2: 3.85 k P a , P a C 0 2: G.78 k P a , B E : 
— 4 m m ol/1) a n d  a t  a  p o s tn a ta l  age of 
8 h o u rs  ap n o eas  occurred . T h e  n eo n a te  
w as p u t  o n  a  co n v en tio n a l v e n ti la to r  
(B o u rn s  L S  104— 150) an d  w as v en tila ted  
w ith  th e  follow ing p a ra m e te rs : F i 0 2: 1.0, 
B P M : 40, I  : E  =  1 : 1, V ol.: 70 m l, F low  
ra te : 125 m l/sec, P I P  =  26 c m H 20 ,  E E P =

=  4 c m H 20 ,  M A P =  15 c m H 20 .  A f te r  a 
m ild  im p ro v em en t th e  in fa n t’s co n d itio n  
b eg an  to  d e te rio ra te . T ran scu tan eo u s  p 0 2 
v a lu e  declined  and  rem ained  u n d e r  3.9 
k P a  d e sp ite  d ifferen t v e n tila to r se ttin g s  
an d  th e  ad m in is tra tio n  o f to lazo line. B lood - 
g as v a lu es  o b ta ined  a t  12 h o u rs  p o s tn a ta l  
age  w ere , p H a: 7.45, P a 0 2: 3.05 k P a , 
P a C 0 2: 4.12 k P a , B E : — 1.5 mmol/1. 
S ince tran scu ta n eo u s  p 0 2 v a lu e  show ed 
a  f u r th e r  decrease, a t  th e  p o s tn a ta l  age 
o f  12 h o u rs  an d  20 m inu tes  w e p u t  th e  
in fa n t on  H FO V  (volum e: 19 m l, 17 H z , 
F i 0 2: 1.0, flow  ra te : 8 1/min. M A P : 16 
c m H jO ). A fte r  th e  in itia tio n  o f  H F O V  
a  ra p id  a n d  sign ifican t increase in  t r a n s ­
c u ta n e o u s  p 0 .2 w as observed (F ig u re  6), an d  
a  few  m in u te s  la te r  th e  F i 0 2 h a d  to  be  
low ered .

F if te e n  m in u tes  a f te r  th e  in tro d u c tio n  
o f  H F 'O V , F i 0 2 was only  0.55, w hile 
a r te r ia l  b lood-gas p a ram ete rs  w ere  a s  fo l­
low s: p H a :  7.35, P a 0 2: 16.89 k P a , P a C 0 2: 
6.38 k P a , B E : 0 mmol/1. W e o bserved  
a  s ig n ific an t fall in spon taneous b re a th in g  
on  H F O V  : in  a b o u t 10 m inu tes i t  decreased  
to  4 — 5 b re a th s  p e r  m inu te . F o r  th e  fol-

F ig . 5. Case 1 C hest X -ray s  a t  1.5 h o u rs  o f  life
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T l

F ro . 6. Case ] . T c p 0 2 and  h e a r t  r a te  cu rv es  a  few  m inu tes before a n d  a f te r
th e  beg inn ing  o f  H F O V

low ing 4 h o u rs  th e  in fan t w as v en tila ted  
w ith  th e  above p a ram ete rs . B lood-gas 
v a lu es  a t  th e  end o f th is  period  w ere, 
p H : 7.29, P a 0 2: 17.82 k l ’a, P a C 0 2: G.58 
k P a , B E : —4 mmol/1. T o e lim ina te  carb o n  
d io x id e -re ten tio n , flow  ra te  w as increased 
to  11 1/m in, w hile w ith  reg a rd  to  th e  
s lig h tly  h ig h e r a r te r ia l oxygen  tension , 
M A P w as  s im ultaneously  decreased to  13 
c m H jO . T he  n o rm aliza tio n  o f  P a C 0 2 and  
a  p ra c tic a lly  u n a lte red  P a 0 2 w ere observed  
a t  th e  co n tro l exam in a tio n  tw e n ty  m in u tes  
la te r  ( P a 0 2: 17.68; P a C 0 2: 6.05 k P a).

T h ese  v en tila to ry  p a ra m e te rs  w ere m ain- 
ta in ed  fo r th e  n e x t 40 hou rs  on  H FO V . 
T he  v a lu e s  o f  a rte ria l p H  w ere betw een  
7.38 a n d  7.43 w hile a r te r ia l p 0 2 and  
p C 0 2 ten s io n  flu c tu a te d  betw een  13.56 to  
25.27 k P a , an d  3.72 to  5.71 k P a , re sp ec ­
tiv e ly . P rio r  to  H F O V  severe  a r te r ia l 
h y p o ten s io n  had  occurred  as  a  co n ­
sequence  o f  h y p o x aem ia  a n d  H M D , an d  
it  w as im possib le to  no rm alize blood p re s ­
su re  b y  volum e rep lacem en t o r  b y  d o p a ­
m ine in fusion  (4 /«g/kg/min). A t th is  s tag e  
a r te r ia l  blood p ressu re  w as a lre ad y  in  th e  
n o rm a l ran g e  (40/14 m m  H g), b u t could 
be m a in ta in e d  on ly  w ith  in fusion  o f 
4 p g /k g /m in  o f dopam ine.

A t th e  end o f th is  period  P a 0 2 increased  
o v e r  26.6 k P a . F i0 2 w as re d u c e d  to  0.40, 
a n d  H F O V  w as continued  fo r a n o th e r  30 
h o u rs  w ith  th e  sam e p a ra m e te rs . W ean ing  
fro m  H F O V  w as th e n  s ta r te d : th e  osc illa to r 
w as sw itched  off, w hile flow  ra te ,  M A P 
an d  F i 0 2 w ere left u n ch an g ed . S p o n ta ­
n eo u s b rea t h ing  re tu rn e d  in  3 m in u te s  and 
soon  becam e regular w ith  a  fre q u e n c y  of 
40 — 45 b re a th s  per m in u te . A f te r  21 hours 
a n d  15 m in u tes  th e  p a tie n t w as e x tu b a te d  
a n d  v en tila ted  by  nasal sp ro n g s  w ith  th e  
follow ing C PA P p a ra m e te rs : flow  ra te : 
5 1/m in, F i( )2: 0.7, E E P :  -(-2 c m H 20 . 
C hest X -ra y s  following e x tu b a t io n  in 
F ig . 7.

O n n asa l C PA P, fu r th e r  im p ro v em en t 
o ccu rred  in  th e  p a tie n t’s c o n d itio n , and  
he  m a in ta in e d  norm al b lood -gas values. 
A f te r  4 d ay s it  w as possib le  to  w ean  him  
o ff  th e  n asa l C PA P and fo llow ing  one  week 
p o s tin te n s iv e  care he w as d isch a rg ed  in 
good cond ition .

Case 2. T h is boy  w as a  second  child 
b o rn  a t  te rm  a fte r  a  n o rm a l p regnancy  
an d  de livery . A pgar scores w ere  9/6/8 and 
b ir th w e ig h t 3150 g. R e s p ir a to ry  d is tress 
o ccu rred  sh o rtly  a f te r  b i r th  a n d  th e  baby  
w as tran sfe rred  to  o u r u n i t  a t  4 hours.
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F i g . 7. Case 1. C hest X -ra y s  follow ing e x tu b a t io n . A lveolar a e ra tio n , 
g ra n u la to r i ty  d isap p ea red  a lm ost en tire ly , th e  lu n g s  becam e la rg e r an d  

rad io lu c e n t. Som e p a ra h i la r  streak iness c a n  s till b e  seen on th e  rig h t. T he
h e a r t  is n o t en la rged

E x a m in a tio n  show ed severe  re sp ira to ry  
d is tre s s  w ith  a  S ilverm ann-A nderson  score 
o f  9. P e r ip h e ra l  pu lses an d  a r te r ia l  blood 
p re ssu re  w ere  n o rm al a n d  th e re  w as no 
m u rm u r  au d ib le  o ver th e  h e a r t .  T h ere  w as 
no h e p a to m e g a ly  a n d  no  sign  o f  a  cen tra l 
n e rv o u s  sy s te m  lesion. A rte r ia l  b lood  gases 
u n d e r  h e a d b o x  in  oxygen  w ere  p H : 7.10, 
P a 0 2: 6 .06 k P a , P a C 0 2: 8.11 k P a  and  
B E : — 13 mm ol/1. W B C  co u n t w as 11.4 
G /l; th e  g a s tr ic  a sp ira te  w as fu ll o f  w h ite  
b lood  cells a n d  G ram  p o sitiv e  cocci. C hest 
X -ra y s  show ed  a  ty p ic a l p ic tu re  o f  in t r a ­
u te r in e  p n e u m o n ia  w ith  w e t lu n g . L a te r  
b ac te rio lo g ica l ex am in a tio n s  rev ea led  a  
s tre p to c o c c a l infection . F o llow ing  nasal 
C P A P  th e r a p y  (flow ra te :  5 1/m in, F i 0 2:
0.7, E E P :  -)-3 cm H jO ) a n d  an tim ic ro b ia l 
t r e a tm e n t  (penicillin , oxacillin , gen tam y - 
cin) a  s ig n ific an t im p ro v em en t occurred  
in th e  c lin ica l cond ition  a n d  th e  a r te r ia l 
b lood g as s ta tu s  (pH : 7.41, p 0 2: 7.98 k P a , 
p C 0 2: 4 .66 k P a , B E : —2 m m ol/1).

A t 45 h o u rs  th e  n e o n a te ’s clinical 
c o n d itio n  d e te r io ra te d  w ith  th e  re a p ­

p e a ra n c e  o f  severe dyspnoea an d  ta ch y - 
pn o ea . S ince a r te r ia l p 0 2 h ad  subsided  an d  
rem a in ed  low  desp ite  an  F i 0 2 o f  1.0, th e  
b a b y  w as p u t  on  a  conven tional v e n ti la to r  
(Loosco A m ste rd a m  In fa n t V e n tila to r  
M K  2), a n d  w as v en tila ted  w ith  th e  fo l­
low ing p a ra m e te rs : flow  r a te  5 1/min, 
F i 0 2: 1.0, B P M : 40, P IP :  30 c m H 20 ,  
E E P : 6 c m H 20 ,  I  : E  =  1 : 1. A fte r  a  
tra n s it io n a l im provem en t a  fu r th e r  d e te ­
rio ra tio n  o ccu rred  b o th  in  th e  clin ical 
s ta tu s  a n d  in  th e  blood gas p a ra m e te rs . 
F ig . 8 show s th e  p a tie n t’s ch est X -ra y s  
a t  62 h o u rs  o f  age.

B eside  sev e re  in te rs titia l in f il tra te s  a  
sig n ifican t p n eu m o m ed ias tin u m  could  be  
v isualised . I n  o rd e r to  im prove o x y g en a ­
tio n  a n d  in  th is  w ay  enhance n itro g en - 
w ash o u t, to lazo lin e  w as also ad m in is te re d  
an d  h y p e rv e n tila tio n  w as a tte m p te d .

S ince n o  im provem en t occu rred , th e  
n eo n a te  w as p u t  on H FO V  a t  th e  p o s t­
n a ta l  ag e  o f  62 h o u rs  and  26 m in u te s  a n d  
w as v e n ti la te d  w ith  th e  follow ing p a ra m ­
e te rs: 17 H z , volum e: 26 m l, F i 0 2: 1.0,
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Fig. 8. Case 2. C hest X -ray s  a t  62 h o u rs  o f  life: a  volum inous co llec tion  o f  
a ir  c a n  be  seen a ro u n d  th e  h e a r t . T he  a ir  is e lev a tin g  th e  th y m ic  lobes. T h e  
h e a r t  is p u sh ed  dow nw ard  an d  th e  a ir  b lo ck s  th e  g re a t vessels. D ense , h a z y  

in f il tra te s  w ith  superim posed  p u lm o n a ry  o edem a in  b o th  lungs

T a b l e  I I

T a b l e  I I .  Case 2. B lood-gas p a ra m e te rs  p r io r  to  an d  a f te r  H F O Y  “ t /m in ” 
re p re se n ts  tim e  in te rv a ls  in  m in u te s  t h a t  e lapsed  p rio r  to  ( — ) an d  

follow ing ( +  ) th e  b eg in n in g  o f  H FO V

H F O V  + 1 0 0  m in + 2 6 0  m in

F iO j:  1.0

F low  r a te  : 2 0 1/min 4 0 1/min

M A P: 11 cm H jO

V ol: 26
1

m l ......9 cm  H 20
1 1

pH 7.36 7.33 7.23 6.92 6.99 7.01 7.13 7.20 7.32
P a 0 2 (kPa) 9.04 6.61 6.71 3.32 9.84 17.66 19.81 20.74 19.28
P aC 0 2 (kPa) 6.32 6.18 7.98 9.31 7.18 11.3 6.26 7.31 6.68
T otal C 0 2 mmol/1 

plasm a 22.6 21.0 26.6 16.0 13.6 22.0 16.0 21.8 22.0
A ctual bicarbonate 

m m ol/plasm a 21.6 20.0 24.0 13.6 12.3 20.2 16.0 20.6 21.0
B. E . mmol/1 blood —3.6 — 6.0 — 4.6 — 21.8 - -20.0 — 14,0 — 14,0 — 8.0 — 4.2
t/m in  / — 216 — 176 —60 — 6 +  16 + 9 6 +  168 + 3 3 0 + 7 8 0
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flow  r a te  20 1/min, M A P: 11 c m H 20 .  The 
b lood  g as p a ra m e te rs  p r io r  to  and  a f te r  
H F O V  a re  su m m arized  in  T ab le  I I .

F o llow ing  H F O V , o x y g en a tio n  im proved 
s ig n ific an tly , w hile c a rb o n  d iox ide  re te n ­
tio n  re m a in e d  p ra c tic a lly  u n ch an g ed . D ou­
b lin g  th e  flow  ra te  re su lted  in  n o rm ali­
z a tio n  o f  P a C 0 2, w hile  b y  en la rg ing  th e  
lu m e n  a t  th e  end o f  th e  low  pass filte r  
M A P  cou ld  be m a in ta in e d  a t  a  c o n stan t 
level. 780 m in u tes  a f te r  th e  s t a r t  o f H FO V , 
a r te r ia l  p H  ra ised  o v e r 7.30, an d  P a 0 2 
a n d  P a C 0 2 values w ere  b e tw een  21.28 — 
28.32 a n d  6 .28— 7.15 k P a , respective ly . 
F o llo w in g  H F O V  a  re m a rk a b le  decrease 
in  sp o n ta n e o u s  b re a th in g  occu rred . This 
fall, h o w ev er, w as n o t a s  g re a t  as th a t  of 
th e  p re te rm  in fan t w ith  H M D .

C h est X -ra y s  pe rfo rm ed  1 7.5 h o u rs  la te r  
a re  seen  in  F ig . 9.

A f te r  34 h o u rs  on H F O V  w ith  a  g radua l 
d ec rease  in  F i 0 2 to  0 .60 an d  in  M A P to  
7 c m H jO , an d  o therw ise  u n ch an g ed  p a ra m ­
e te rs  th e  osc illa to r w as fin a lly  sw itched 
o ff . S in ce  th e  clin ical co n d itio n  an d  blood 
gas p a ra m e te r s  rem ain ed  n o rm a l, 9 hours

a n d  40 m in u tes  la te r  th e  in fa n t w as 
e x tu b a te d  an d  successfully w eaned  o ff  th e  
v e n ti la to r . H e  required  4 d ay s  p o s t in te n ­
sive  c a re  w ith  oxygen su p p le m e n ta tio n , 
a n d  o n  th e  n e x t week he w as d isch a rg ed .

W ith  th e  ap p ro p ria te  n eb u liz a tio n  an d  
h e a tin g  o f  th e  inhaled gas, no  side effec ts 
w ere  seen  in  ou r p a tien ts . M oreover, w hen  
seen tw o  o r  th ree  m on ths a f te r  d ischarge , 
n o n e  o f  th e  in fan ts  had  an y  sign o f  R L F . 
T h ey  h a d  n o rm al chest X -ray s , a n d  th e ir  
so m a to m e n ta l developm ent w as a p p ro ­
p r ia te  fo r b o th  gesta tional an d  p o s tn a ta l  
age.

Discussion

Studies on HFOV have demon­
strated that HFO is not only capable 
of ensuring gas exchange in the infant 
with RDS, but may offer better pos­
sibilities for oxygenation than con­
ventional ventilation in the preterm 
infant with HMD. Since it was suc-

F ig . 9. C ase 2. C hest X -ra y s  a t  17.5 h o u rs  a f te r  th e  b eg in n in g  o f  H FO V . P n e u m o m e d ia s ti­
n u m  an d  p u lm o n a ry  o ed em a  d isappeared , th e  lu n g s a re  rad io lucen t
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cessfully applied in some cases of 
PIE, with the use of HFOV the 
incidence and gravity of pulmonary 
barotraumas may be lowered better 
than by conventional ventilation.

Our patient with severe HMD could 
not adequately be ventilated by con­
ventional means, since the arterial 
p 0 2 values remained under 30 mm Hg 
in spite of any change in ventilator 
settings and the administration of 
tolazoline. With the use of HFOV 
a rapid and excessive improvement 
in the oxygenation occurred, and a 
few minutes later it was possible to 
lower the FiOa- The infant was 
ventilated with HFOV for 70 hours 
and 50 minutes, and he could easily 
be weaned off the ventilator. In the 
other infant presenting with IUP and 
severe PM, on HFOV a rapid im­
provement occurred in the blood-gas 
parameters, in the clinical condition 
and in the radiological findings. No 
signs of PM could be seen on the 
X-ray picture 17.5 hours after the 
beginning of HFOV therapy. It was

thought that in this case at least 
three factors must have been involved 
in the rapid recovery, the low airway 
pressure, the higher arterial p 0 2 
value and an eventual direct effect 
of HFOV. In this case the C 02 
retention could only be eliminated by 
doubling the flow rate, while the 
MAP was kept constant by elarging 
the diameter of the lumen at the 
distal end of the low pass filter.

The importance of nebulization, 
warming and sterility of the inhaled 
gas must be stressed, especially when 
high rates of flow are necessary to 
avoid postextubation atelectasis. To 
determine its exact mechanism of 
action, the correct area of indications 
and the possible side effect of HFOV 
need further investigations. It seems, 
however, encouraging that in our 
patients with life-threatening respira­
tory disturbances HFOV resulted in 
definitive recovery, while no im­
provement could be achieved by con­
ventional ventilation.
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Absence of responses in energy metabolism 
and respiratory quotient to carnitine infusion 

in premature infants
I R ubecz, A Sándor, A Hamar, M Vincellér, J  Mestyán

D e p a rtm e n t o f P a e d ia tr ic s , and  In s t i tu te  o f  B io ch em istry , U n iv e rs ity  M edical
School, Pécs, H u n g a ry

P la sm a  levels o f to ta l, free  a n d  acy lc a rm tin e , as well a s  o x y g en  con­
su m p tio n  an d  re sp ira to ry  q u o tie n t w ere  d e te rm in ed  in  p re m a tu re  in fan ts  
m a in ta in ed  a t  n e u tra l te m p e ra tu re . T h e  effec ts  on these  p a ra m e te r s  o f  in ­
tra v e n o u s  in fusion  o f  24 m g /k g /d ay  c a rn itin e  w ere s tu d ied . T o ta l , free 
an d  acy lc a rn itin e  increased an d  th e  acy l/free  carn itine  r a t io  decreased  
s ig n ifican tly  d u rin g  th e  fo u r-hou r s tu d y  pe rio d . R estin g  h e a t p ro d u c tio n  and  
re sp ira to ry  q u o tie n t rem ained  p ra c t ic a l ly  unchanged  th ro u g h o u t th e  s tu d y  
period , in d ica tin g  th a t  in  th e  face o f  c a rn itin e  sufficiency exogenous ca rn itin e  
did n o t in fluence  w hole body  h e a t  p ro d u c tio n  and  s u b s tra te  u tiliz a tio n  
p a tte rn  in  p re m a tu re  in fan ts . F u r th e r  exam in a tio n s in  c a rn itin e  dep le ted  
in fan ts  w ill be  req u ired  to  c larify  th e  re g u la to ry  role o f ca rn itin e  in  n eo n a ta l 
f a t ty  acid  m e tab o lism  and  n o n -sh iv e rin g  therm ogenesis.

Interesting findings and observa­
tions concerning the effects of carni­
tine on lipolysis and energy genera­
tion in white adipose tissue [6, 7] 
raised the question as to the possible 
capacity of exogenous carnitine to 
influence total body heat production 
in premature infants with and without 
carnitine deficiency. The exploration 
of this aspect may help in under­
standing the functional role of car­
nitine in postnatal fat and energy 
metabolism. This study examines the 
effect of intravenously infused car­
nitine on total oxygen consumption 
and RQ in premature infants exhibit­
ing a satisfactory plasma carnitine 
level.

Material and Methods

T en  p re m a tu re  in fan ts fed  o n  h u m an  
m ilk  a n d  w ith o u t serious p o s tn a ta l  com pli­
c a tio n s  w ere ad m itted  to  th e  s tu d y . T hey  
w ere  sing le  b ir th s  w ith  a  m e a n  g es ta tio n a l 
age  o f  34.4 weeks (range, 33 — 36 weeks) 
a n d  m e a n  b irthw eigh t o f  1961 g  (range, 
1660 — 2200 g). The s tu d y  w as perfo rm ed  
a t  3 .8  p o s tn a ta l days (range , 2 — 5 day). 
T h e  ca lo ric  an d  volum e in ta k e  p r io r  to  
th e  s tu d y  averaged  86 k ca l/k g /d ay  and  
136 m l/k g /d ay , respectively .

T h e  design o f th e  s tu d y  w as a s  follows. 
T w o h o u rs  a f te r  th e  la s t feed  ca rn itin e  
w ith  a  q u a r te r  physio logical N aC l so lu tion  
w as in fu sed  a t  a  ra te  o f  24 m g /k g /d ay  
d u rin g  a  4 hour-period . B lood  sam ples 
w ere  w ith d raw n  before a n d  b y  th e  end 
o f  th e  second and  fourt h  h o u r  o f  c a rn itin e  
in fu sio n . T he sam ples w e re  p laced  in  
h ep a rin ized  te s t tu b es  a n d  a f t e r  centri-

S u p p o rted  b y  th e  Scientific  R esea rch  C ouncil, H u n g arian  M in is try  o f  H ea lth  
3 - 2 3 - 0 7 0 1  —0 3 - 1/V)
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fu g a t io n  s to re d  a t  —20°C u n ti l  la b o ra to ry  
a n a ly s is . F re e  and  este rif ied  ca rn itin e  
w ere  m e a s u re d  rad iochem ically  [4] w ith  
som e m o d ific a tio n  [14]. T o ta l c a rn itin e  
re fe rs  t o  th e  sum  of este rif ied  a n d  free 
c a rn i t in e .

O x y g e n  consum ption  a n d  C 0 2 p ro d u c ­
tio n  w e re  m easu red  using th e  K ip p  dia- 
fe ro m e te r ,  w hich allowed a  co n tin u o u s 
m e a s u re m e n t o f re sp ira to ry  g as exchange 
an d  o f  t h e  re sp ira to ry  q u o tie n t [12]. R e a d ­
ings w e re  m a d e  every  m in u te , e x cep t w hen 
re fe re n c e  w a s  m ade  to  room  a ir . T h e  s tu ­
d ies w e re  p e rfo rm ed  w ith in  th e  zone o f 
th e r m o n e u tra l i ty .  E n erg y  m e tab o lism  w as 
ex p re ssed  a s  kcal and  k J /k g /d a y . E ach  
v a lu e  o f  h e a t  p ro duc tion  an d  R Q  rep re ­
se n te d  th e  average  30 m in u te  in te rv a ls  
th ro u g h o u t  th e  s tu d y  period.

R esu lts

Fig. 1 shows the plasma carnitine 
values prior to and during carnitine 
infusion. It is seen that the significant 
increase in total, free and acylcarni- 
tine concentration was associated 
with a significant fall of the acyl/free 
carnitine ratio by the end of the four- 
hour infusion period indicating a 
much larger increase in the plasma 
level of free than of esterified car­
nitine.

In Fig. 2 are seen the average 
values of resting heat production and 
respiratory quotient at neutral tem-

o
c

Total carnitine

Free carnitine

Acylcarnitine

Precarnitine 2 4 hrs
values Carnitine infusion

F ig . 1. M ean plasma total free acylcarnitine and acylcarnitine/free carnitine ratio  prior
to and during carnitine infusion

A c ta  P a e d ia t r i c a  H u n g a r ic a  2 6 , 198 5
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1QQ Respiratory quotient
0.90
080 Г * " *  * *•

Q- during carnitine infusion

F i g . 2. M ean  h e a t p ro d u c tio n  an d  re s p ira to ry  q u o tie n t ca lcu la ted  fo r 30 m in u te  p e rio d s 
before a n d  d u rin g  ca rn itin e  infusion

perature calculated for periods of 
30 minutes, and also that no signifi­
cant changes occurred in these meta­
bolic parameters during carnitine 
infusion.

D iscussion

It is well known that after birth 
a marked increase in fatty acid 
oxidation occurs, reflected by a large 
fall in the respiratory quotient [2, 18]. 
As a result, the energy metabolism 
of the unfed newborn is dominated 
by fat utilization, about 80 — 85% of 
energy is produced by this pathway 
[5]. It is, in fact, this metabolic 
transition which has brought into 
focus the functional role of carnitine 
for optimum oxidation of fatty acids 
in the neonatal period. So far no 
examinations aimed at the effect of 
exogenous carnitine on heat produc­

tion in the newborn infant have been 
reported. The findings of an increase 
in core and skin temperature in 
response to carnitine administration 
in newborn rabbits [16] fit in with 
the in vitro observations, that carni­
tine stimulated lipolysis and oxygen 
consumption in the human white 
adipose tissue [7]. However, a direct 
proof of the capability of exogenous 
carnitine to enhance non-shivering 
thermogenesis as suggested by Hahn 
and Skala [3] is still lacking. There­
fore, further work will be required to 
clarify the regulatory role of carnitine 
in neonatal fatty acid metabolism 
and non-shivering thermogenesis. This 
has led us to examine heat production 
and RQ during carnitine infusion in 
premature infants. The results were 
negative, no significant change could 
be observed in oxygen consumption
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and respiratory quotient in response 
to carnitine.

Further understanding of the sug­
gested role of carnitine in a better 
energy generation by fat metabolism 
will come from the exploration of 
its influence on heat production and 
substrate utilization in carnitine de­
pleted infants maintained at and 
below the neutral temperature. The 
relationship between carnitine defi­
ciency and cold induced thermogene­
sis appears to be of particular interest. 
Plasma carnitine and substrate mea­
surements in themselves cannot an­
swer some important questions arising 
from a number of investigations [8, 9, 
10, 11, 15, 17]. What does, for
example, represent the low serum

level of carnitine during intravenous 
fat alimentation ? Does it indicate 
deficiency and hence an impaired 
fatty acid oxidation or is it simply 
due to the increased fatty acid utiliza­
tion ? It is conceivable that in dif­
ferent conditions associated with an 
increased fat metabolism, a low plas­
ma carnitine level may develop with­
out depletion in tissues (heart, skeletal 
muscle, brown fat) oxidizing fatty 
acids as a major source of energy. 
It would also be necessary to know 
what degree of deficiency matters in 
energy generation and does exogenous 
carnitine exert the same regulatory 
function in fatty acid oxidation as 
suggested for the endogenously pro­
duced carnitine.
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Transplantation of stem cells of em bryonic 
liver in a patient with severe combined 

immunodeficiency
P B ü h r d e l , M R o s e n k r a n z , Helga S c h w e n k e , K  K ü h n d e l , V T h i e r b a c h

P aed ia tric , M edical an d  G ynaecolog ical H o sp ita ls  an d  P a th o lo g ica l I n s t i tu te  
o f  K a r l M arx U n iv e rs itä t, L eipzig , an d  C o u n try  In s ti tu te  fo r B lood  D o n a tio n  

an d  T ran sfu sio n , Leipzig, G D R

A p a tie n t had  sev e re  com bined  im m unodefic iency  sy n d ro m e  and 
X -chrom osom al recessive h e re d ity . S ince th e  p a re n ts  a n d  s ib lin g s w ere no t 
suit able as H L A -co m p a tib le  bone m arrow  donors, s tem  cells fro m  em bryonic  
liver w ere tra n sp la n te d  in tra v e n o u s ly  in  3 stages ( 6 x 1 0 е; 3.5 X 10е, and 
í) X 107). T ra n sp la n ta tio n  w as to le ra te d  well; th e re  w ere no  s ig n s  o f  a  g raft- 
versus-host re ac tio n . E x a m in a tio n  o f th e  im m unological co n d itio n  a fte r  
tra n sp la n a tio n  show ed ev idence  o f  T-cell re co n s titu tio n , im m unohisto - 
ch em istry  revealed  b eg in n in g  im m une  g lobulin  p ro d u c tio n . T h e  ch ild  died a t  
th e  age o f  5 m o n th s  d u e  to  re sp ira to ry  failure .

Severe combined immunodeficiency 
(SCID) is a partly genetically deter­
mined lethal T and В cell defect 
which was originally thought to be 
caused by deficiency of lymphatic 
stem cells. Today SCID designates a 
heterogeneous group of congenital 
T-B-cell defects of differing patho­
genesis. Apart from the conventional 
“Swiss type” of SCID with autosomal 
recessive heredity, there is a type 
with x-chromosomal recessive inheri­
tance.

The preferred therapy for SCID is 
allogeneic bone marrow transplan­
tation from an HLA-identical, MLC- 
compatible sibling donor. This method 
has so far given the best results with 
regard to long lasting and complete 
immunological reconstitution [1, 2, 3]. 
Recently there has been a number of 
papers reporting on successful bone 
marrow transplantation from related

or non-related donors who were not 
fully identical [11, 12, 19], but in 
these cases a graft-versus-host reac­
tion is to be expected.

As an alternative treatment for 
SCID patients for whom histocom- 
patible bone marrow donors are not 
available, transplantation of vital 
embryonic liver has been proposed 
[4, 5, 8, 20]. We have carried out 
transplantation of stem cells of em­
bryonic liver in an infant suffering 
from SCID with x-chromosomal reces­
sive heredity, at the age of 12 weeks. 
The present paper reports on this 
therapeutic approach.

G e n e a l o g y

Under the authors’ care is a family 
from which over two generations a 
total of 11 male descendants origi­
nated. Of these, 8 had died in early

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 1085  
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Pedigree of the potient's family

infancy (Fig. 1). The grandmother (I 
4) of the family had had 3 brothers 
and 2 sisters who had all reached 
adult age.

The marriage of I 4 had produced 
a total of 7 children, 3 boys and 4 
girls, plus a boy born out of wedlock 
(II II). The boys had died between 
2 and 6 months of age.

In the meantime, 3 daughters of 
I 4 have married (II 3, II 5, II 7). 
The oldest daughter (II 3) first gave 
birth to a healthy girl, followed by 
a boy (III 2) who was the first for 
whom the diagnosis “Severe combined 
immunodeficiency” was put forward 
and verified in immunological and 
histological terms. He died from 
generalized cytomegalovirus infection 
and giant-cell pneumonia. The third 
child of II 3 is a clinically healthy 
girl.

The second daughter (II 5) of I 4 
has so far had 3 boys, of whom 2 died 
in our hospital due to immunodefi­
ciency. In the third boy (III 7) from

this family immunodeficiency was 
excluded both immunologically and 
histologically. He is developing nor­
mally. Healthy boys have been born 
to II 7 and II 9 whose transmission 
status therefore remains unclear. On 
the whole, there can be no doubt 
about the x-chromosomal heredity of 
SCID in this family as it has affected 
only boys and, in addition, half 
brothers from different fathers in one 
generation.

R e p o r t  o f  a  C a s e

A n o th e r  b o y  ( I I I  4) w as b o m  in  th is  
fam ily  in  M arch  1981 w ho w as ad m itte d  
to  o u r h o s p ita l  a t  th e  age o f  4 w eeks. 
SC ID  h a d  b e e n  d iagnosed because o f  a  
reduced a n d  d isp ro p o rtio n a te  tra n sfo rm a ­
tion  resp o n se  o f  p e rip h e ra l lym phocy tes  
to  non -specific  T  an d , la te r  on  also to  В  
cell m itogens , a s  w ell a s  o f a  con tinuous 
decrease in  s e ru m  im m unoglobulins a f te r  
th e  4 th  w eek  o f  life.

H isto lo g ica l ex am in a tio n  o f  a n  e x ti r ­
p a ted  ly m p h  n o d e  revealed  a n  im m a tu re  
s tru c tu re  w ith o u t ch a rac te ris tic  В  an d  T

A c ta  P a c d ia lr ic a  H u n g a rica  2 6 , 1 9 8 5
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reg ions an d  w ith o u t seco n d ary  and  
te r t ia ry  follicles. Im m u n o h is to ch em is try  
show ed no  IgA  an d  IgG  p ro d u c tio n , while 
IgM , и an d  A w ere  d e te c te d  in  sm all 
am o u n ts . O th e r  f ind ings w hich  su p p o rted  
th e  d iagnosis w ere  n eg a tiv e  sk in  te s t  
reac tio n s , th e  absence  o f  a  th y m ic  shadow  
an d  th e  absence  o f  p la sm a  cells in  th e  
bone m arro w . A D A  a c tiv ity  in  p la sm a  and  
e ry th ro c y te s  w as n o rm al. A t th e  age o f 
12 w eeks s tem  cells o f  em bryon ic  liver 
w ere tra n sp la n te d  th re e  tim e s  d u rin g  a  
period  o f  12 d ay s  (T ab le  I) . T he  p a tie n t 
received  a  to ta l  o f  1 X 108 cells (i.e. 2 X Ю7 
cells p e r  kg  o f  b o d y  w eigh t) in trav en o u sly . 
A  m ax im u m  o f 90 m in  e lapsed  betw een  
rem o v a l a n d  th e  in tra v e n o u s  ap p lica tion  
o f  s tem  cells. T ra n sp la n ta tio n  w as to le ra ted  
well, a n d  su b seq u en tly  th e re  w as no cli­
n ica l o r  m orpho log ica l (sk in  excision) 
ev idence o f  a n y  g ra f t-v e rsu s-h o s t reac tion . 
T he  p a tie n t d ied  8 w eeks a f te r  tr a n s ­
p la n ta tio n , a t  th e  age o f  5 m o n th s , due to  
re sp ira to ry  fa ilu re . A  few  d a y s  earlie r 100 
m l h u m a n  g am m a  g lobu lin  h ad  been  given 
in trav en o u sly .

A u to p sy  revea led  a  SC ID  an d  a  dys- 
p la s tic  th y m u s  an lage  w ith o u t lym phocy ­
tes , generalized  cy to m eg a lo v iru s infection  
a n d  m ark ed  h y a lin e  m em b ran es  in th e  
lung  w here  im m une  com plexes w ere d e ­
te c te d  b y  m eans o f  im m u n o h isto ch em ­
is try .

M e t h o d s

H L A  typing  w as done  accord ing  to  a  
m odified  N IH  tech n iq u e  using  th e  lym pho- 
cy to to x ic  te s t  on  T e ra sa k i p la te s .

Lym phocyte tram  formation test (L T T ) .  
1X 10° m ononuclear cells fro m  h ep a rin ized  
b lood  (free  o f phenol) w h ich  h a d  been 
en rich ed  b y  glass adhesion w ere  c u lt iv a te d  
in  P a r k e r ’s m edium  w ith  a n tib io t ic s  and  
20%  au to logous p lasm a a t  37°C for 
b e tw een  3 and  7 days, in  th e  absence  
(co n tro l) o r  presence o f d iffe ren t m ito g en s : 
p h y to h aem ag g lu tin in  (PH A ) 20 /Л/m l, con- 
c a n a v a lin  A  (Con A) 20 /tg /m l, pokew eed  
m ito g en  (PW M ) 20 /Д/m l (3 a n d  7 days, 
a n d  lipopo lysaccharide  fro m  E . coli В) 
44 0111 (L PS). E v a lu a tio n  w as c a rr ie d  o u t 
m orp h o lo g ica lly  b y  co u n tin g  o f  t r a n s ­
fo rm ed  cells.

M ixed  lymphocyte culture (M L G ).  In  
v iew  o f  th e  expected  n o n -re a c tiv ity  o f  th e  
p o te n t ia l  recip ien t, th e  re sp o n se  o f  th e  
p o te n t ia l  dono r tow ard  th e  cells o f  th e  
re c ip ie n t w as tested , w ith  th e  d o n o r  cells 
a c tin g  a s  th e  responding  cells a n d  th e  
re c ip ie n t (p a tie n t’s) cells a s  th e  s t im u la tin g  
cells. T h e  lym phocy tes o f  th e  p o te n t ia l  
d o n o r a n d  th e  p o ten tia l re c ip ie n t w ere 
s e p a ra te d  from  heparin ized  b lood  using 
F ico ll-P aq u e , and  suspensions o f  1 X Ю9 
ly m p h o c y te s /l in  R P M I 1640 m e d iu m  w ere 
p re p a re d  ad d in g  H epes, L -g lu ta m in e , a n t i ­
b io tic s  a n d  20% in ac tiv a ted  A B  seru m . 
T h e  re sp o n d in g  cells w ere su b je c te d  to  no 
fu r th e r  tre a tm e n t. S tim u la tin g  cells w ere 
in c u b a te d  w ith  m itom ycin  0  (S e rv a ) 26 
/ig /107 cells for 30 m in a t  37°C. A fte r 
w ash in g  th e y  w ere re a d ju s te d  to  1 X Ю9 
ly m p h o cy te s /l . E q u a l a liq u o ts  o f  b o th  
re sp o n d in g  and  s tim u la tin g  ce ll su sp en ­
sions w ere  p ip e tted  on  ro u n d -b o tto m  
p la te s  (100 fi\ =  l x  105 cells each ), gassed 
w ith  C 0 2, incubated  for 6 d a y s  a t  37°C

T a b l e  I

T ra n sp la n ta tio n  o f  s tem  cells f ro m  em bryonic  liver

Uterus — ТЕ Weeks of 
gestation

Transplanted
cells

U terus myom atosus 8 0X10°
Carcinoma in situ 6 3.6X10°
Carcinoma in situ 12 9 х  107

A da Paediairica Hungarian 20 , 1985
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a n d  la b e lle d  lß  hours befo re  th e  te rm in a ­
tio n  o f  cu ltiv a tio n  w ith  37 K g B q /w ell 
3H - th y m id in e  (spec, a c tiv ity  333 K B g / 
m m o l) . T h e  cells w ere h a rv e s te d  using 
a  F lo w  cell h a rv es te r a n d  ra d io a c tiv ity  
w as  m e a s u re d  in L K B  liq u id  sc in tilla tio n  
c o u n te r .

Im m unoglobulin  determination w as done 
a c c o rd in g  to  M ancini u sing  c o n v en tio n a l 
L C  p la te s  (B ehring  Corp).

S te m  cell preparation (T ab le  I ) .  In d ic a ­
t io n  fo r  e x tirp a tio n  o f th e  u te r u s  du ring  
p re g n a n c y  w as in  one case a  m y o m a , an d  
in  tw o  o th e r s  in-situ  c a rc in o m a  in  40/42- 
y e a r -o ld  w om en  who w a n te d  n o  fu r th e r  
c h ild re n . A f te r  rem oval o f  th e  u te ru s  th e  
e n t i r e  a m n io tic  sac w as re m o v e d  u n d er 
s te r i le  co n d itio n s  and  th e  l iv e r  d issected  
in  a  la m in a r  a ir  box. T he  l iv e r  w as cu t 
in to  sm a ll  p ieces w ith  scissors, su spended  
in  t h e  m e d iu m  and  passed th ro u g h  cannu las 
u p  to  S 20. T he m edium  c o n s is te d  o f an  
e le c tro ly te  so lu tion  co n ta in in g  in feso l, tro - 
m e th a m o l ,  calcium  g lucona te , cyanocoba- 
la m in e , fo lic  acid, s tre p to m y c in  a n d  p en i­
c illin . C ell coun ts  w ere e s t im a te d  a n d  one 
v i t a l i ty  te s t  and  severa l s te r i l i ty  te s ts  
w e re  p e rfo rm ed .

R e s u l t s

HLA typing showed an antigen 
difference in the A-locus between the 
father and the patient, and uncertain 
homozygosis in the B-locus. MLC 
gave a threshold index and therefore 
no full compatibility for the D-locus. 
The other family members had only 
one compatible haplotype each, so 
that a suitable donor for allogeneic 
bone marrow transplantation was not 
available.

At no time was the patient suf­
fering from lymphopenia. The number 
of lymphocytes was always above 2.0 
Gpt/1. Transplantation of stem cells

from the embryonic liver was fol­
lowed by a marked increase with a 
maximum of 6.8 Gpt/1 6 weeks after 
transplantation (Pig. 2). The LTT 
during the 4th week of life showed 
slightly reduced T cell functions of 
peripheral lymphocytes. At the same 
time an extreme increase in the 
detection of В cell properties and 
spontaneous activation of lympho­
cytes was observed. In the 10th 
global T cell function, measured by 
PHA response, was reduced (PHA 
transformation 0.23, standard 0.79), 
although certain T cell subpopulations 
and especially suppressor and helper 
cells, continued to be stimulated well 
(Con A, PWM three-day value). There 
was a slight increase of В cells in the 
circulation which could be autono­
mously stimulated by LPS. Shortly 
before and one week after liver cell 
transplantation almost no T or В 
cells could be stimulated, except for 
a T cell subpopulation stimulated by 
PWM after 3 days. On the other 
hand, subnormal T-cell PHA trans­
formation was verified 6 weeks after 
transplantation, with the Con A 
transformation (suppressor cells) high­
er than the PHA transformation. 
This indicated an incomplete but clear 
T cell reconstitution (Fig. 2). The 
concentration of immunglobulins in 
the serum which was still normal at 
the age of 4 weeks, continuously 
dropped despite the transplantation 
of stem cells of embryonic liver and 
substitution with human gamma glo­
bulin.

The serum IgM content had been 
in the lower standard range before

Acta Pacdiatrica Hungarica 26, 1985
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F ia .  2. A bso lu te  ly m p h o cy te  n u m b e r an d  re su lts  o f  th e  lym phocy te  tra n s fo rm a tio n  
te s t  before an d  a f te r  tra n sp la n a tio n  o f  s te m  colls from  em bryon ic  liv e r

transplantation and rose very slightly 
5 weeks after transplantation. The 
immunohistochemical staining (PAP 
technique) of cytoplasmic IgM, IgD, 
kappa and lambda in the lymph node, 
spleen and appendix (IgG in isolated 
cases) also pointed to an initial 
immunoglobulin secretion of lympho- 
plasmocytoid cells.

D i s c u s s i o n

In view of the genealogy, the 
immunological, histological and im­
munohistochemical findings and the 
development of the disease, the diag­
nosis of SCID with x-chromosomal 
recessive heredity could not be doubt­
ed. No satisfactory explanation could 
be offered for the fact that clearly 
functional T cells were found at the 
age of 4 weeks (PHA, Con A and 
PWM transformation in the LTT,

Fig. 2). This may have been caused 
by the intrauterine transmission of 
maternal cells since maternal lympho­
cytes which pass the placental barrier 
may persist in children suffering 
from SCID and contribute to the 
development of chimerism without a 
graft-versus-host reaction [13, 17, 18]. 
Similarly, antigenic stimulation, for 
example by vaccines, may induce 
lymphoprolifération in cases of SCID 
[ 11-

In our patient bone marrow trans­
plantation was impossible because 
there was no HLA identity and no 
MLC compatibility of the other family 
members. In addition, no one was 
ready for bone marrow donation. We 
decided to transplant stem cells from 
embryonic liver in view of the fact 
that thymus transplantation alone 
had brought only short [16], and 
thymus factors no, success whatever

Acta Vacdiatrica Hungarica 2G, 1085
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[7, 22]. Until the 12th week of 
gestation the embryonic liver con­
tains no mitogen-reactive lymphocy­
tes [14] and is therefore suitable for 
allogeneic transplantation without re­
gard to histocompatibility antigens. 
The development of graft-versus-host 
disease with fetal liver over 12-weeks 
remains a theoretical consideration, 
especially if the applied cell-mass is 
so low as in our case. Liver cell 
transplantation is designed to give 
the recipient a population of lympha­
tic precursor cells which have only 
minimal potency for triggering a 
graft-versus-host reaction. The quali­
tative function of these cells con­
cerning their suitability for transplan­
tation and proliferation seems to 
differ widely, depending on the stage 
of gestation and the particular case, 
and therefore no correlation between 
the number of cells transplanted and 
the therapeutic success seems to 
exist [12]. In animal experiments 
approximately 2 X Ю8 cells per kg of 
body weight have been required to 
restore the immunocompétence and 
to develop a donor cell population [9]. 
However, stem cells from embryonic 
liver of this order of magnitude can 
be obtained only from fetuses older 
than 16 weeks where serious graft- 
versus-host reactions are to be ex­
pected. Successful transplantation or 
auto-restauration [21] has been 
achieved in humans with fewer cells 
[4, 20].

We have transplanted a total of 
2 x l 0 7 embryonic liver cells from the 
6th, 8th and 12th week of pregnancy 
(calculated from the last menstrua­

tion) in three sessions, over a period 
of 12 days (Table I). The haemopoietic 
cell composition of the 6-week liver 
remarkably differs from that of the 
12-week one, including differences in 
lymphocyte and lymphoid cell con­
tent [10].

The functional reconstitution of the 
immune system after liver cell trans­
plantation develops gradually and 
takes several months [9]. No signif­
icant population of donor cells has 
so far been detected earlier than 
6 — 10 weeks after transplantation
[14]. Our patient showed a marked 
T cell mitogen response of the periph­
eral lymphocytes and a simulta­
neous rise in the absolute number of 
lymphocytes as early as 6 weeks after 
transplantation (Fig. 2). No increase 
in the serum immunoglobulins was 
found, with the exception of a slight 
rise in IgM (Fig. 3). IgM has also 
been detected immunohistochemically 
in the form of cytoplasmic IgM in 
lymphocytes of lymph nodes, spleen 
and gut. On the other hand, IgG-IgA 
secretion was not clearly demonstrable 
by the time the patient died at the 
age of 21 weeks, 8 weeks after 
transplantation.

At least some of the SCID patients 
suffer from a primary alteration in 
differentiation of the epithelial thy­
mus anlage so that the hormone 
output of the thymus is impaired 
and the bone marrow stem cell does 
not develop into a differentiated T 
cell. In most cases, therefore, complete 
immunological reconstitution has 
been achieved only after simulta­
neous or subsequent thymus trans-
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TRANSPLANTATION

F ia . 3. Im m u n g lo b u lin s  (g/L) before a n d  a f t e r  tran sp lan ta tio n  o f s te m  cells
from  em bryon ic  liv e r

plantation [15] or grafting of culti­
vated thymus epithelium [6]. The 
results were particularly favourable 
in cases where the lymphocytes of 
SCID patients after co-cultivation 
with normal thymus epithelium had 
differentiated into functional T lym­
phocytes [6].

Transplantation of stem cells from 
embryonic liver does not influence 
thymus function, nor the rise ol the 
thymic hormone level [14] and, in 
our patients, did not induce homing 
of the patient’s thymus with T 
lymphocytes. Unfortunately, in our 
case the time of observation from 
transplantation to death was not long 
enough for an assessment of whether 
the stem cells from embryonic liver 
alone would have caused full and 
lasting immunological reconstitution. 
Moreover, we were not able to docu­

ment true transplantation, and that 
is why auto-restauration could not be 
excluded [21].

According to our clinical observa­
tions, the intravenous application of 
human gamma globulin seems to 
have initiated the fatal phase of the 
disease. It is possible that the human 
gamma globulin produced a local 
immunocomplex reaction. The anti­
bodies of the human gamma globulin 
preparation may have reacted with 
bacterial as well as antigens of the 
patient and led to massive excretion 
of immune complexes which induced 
the alteration in pulmonary diffusion. 
Breakdown of these immune com­
plexes was obviously impossible be­
cause of a reduced capacity for 
phagocytosis of the macrophage sys­
tem due to the generalized cyto­
megalovirus infection.
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Metabolic alkalosis with hypertonic 
dehydration in a patient with diarrhoea 

and magnesium oxide ingestion
Hedvig B o d á n s z k y *, N L e l e i k o **

* Second  D e p a rtm e n t o f P a e d ia tr ic s , Sem m elw eis U n iv e rs ity  M edical School, B u d a p e s t, 
a n d  ** D ivision o f  P e d ia tric  G astro en te ro lo g y , D e p a rtm e n t o f  P aed ia tric s , T h e  M o u n t 

S inai School o f  M edicine N ew  Y o rk , N ew  Y ork

A n  e ig h t w eeks o ld  in fan t w ith  d ia rrh o ea  an d  d e h y d ra tio n  becam e 
m ark ed ly  a lk a lo tic  a f te r  ad m in is tra tio n  o f  m agnesium  oxide p o w d e r. T he 
li te ra tu re  does n o t s u b s ta n tia te  th e  p rem ise  th a t  sign ifican t m ag n es iu m  
deficiency  m a y  occu r d u rin g  acu te  g a s tro e n te r itis  in  an  o therw ise  h e a lth y  
in fan t. P h y sic ian s  sh o u ld  be w arned a b o u t th is  form  o f th e ra p y  as  a  possib le  
cause o f  m e tabo lic  a lkalosis. T he p o ss ib ility  o f  congen ita l a lk a lo sis  w ith  
d ia rrh o ea  should  be considered  in  d iffe ren tia l diagnosis.

The interest about metal minerals 
in human nutrition and in the treat­
ment of many illnesses has increased 
in the last decades. Among them, 
magnesium is most important in the 
biological process. Magnesium is the 
fourth most abundant cation in the 
human body and, after potassium, it is 
the second in the intracellular water 
and soft tissues. The magnesium 
content of the human body is about 
20 mmol/kg fat free body weight. 
Approximately half of the total body 
magnesium is contained in bone and 
the other half exists primarily in the 
intracellular water of soft tissues. The 
highest non-osseous magnesium con­
tent can be found in skeletal muscle 
and heart. In the blood the magne­
sium concentration is low: 0.75 — 1.25 
mmol/1 and, accordingly, only 1% of

the total body magnesium is in the 
extracellular water. About one third 
of the plasma magnesium is protein 
bound, the major part of the remain­
ing diffusible fraction is free ionised 
magnesium [20].

It is well-known that magnesium 
takes part in many enzyme systems, 
especially those which are connected 
with carbohydrate metabolism and 
transphosphorylation; besides it is 
involved in most reactions of lipid 
and protein metabolism. In the intra­
cellular water of soft tissues, magne­
sium acts as a cofactor in a wide 
spectrum of enzymatic reactions.

The main dietary sources of magne­
sium are green vegetables, meat, 
grains and seafood. The daily require­
ment ranges between 0.15 — 0.25 
mmol/kg body weight. The average

Abbreviations : CNS, c e n tra l n e rv o u s  system  
G F R , g lo m eru la r f i l t ra t io n  r a te  
R P F , ren a l p la sm a  flow
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adult ingests about 10—20 mmol a 
day in the diet and of this, approxi­
mately one-third is absorbed from 
the gastrointestinal tract. Experi­
ments with radioactive magnesium 
showed that after ingestion of mag­
nesium in a meal, can be detected 
within an hour. This may be due to 
absorption through the gastric mu­
cosa but also to early passage into 
the duodenum. The rate of absorp­
tion reaches a steady level at 2 — 3 
hours. Absorption occurs along the 
length of the small intestine, and 
clearly occurs in the upper as well 
as the lower small intestine. Radio­
active magnesium is not absorbed 
from the rabbit large bowel although 
magnesium poisoning has been re­
ported after an enema of MgS04 
solution [9].

Magnesium is taken up by a carrier 
or channel but it may be taken up 
also by simple diffusion. In humans 
it is believed that most of the mag­
nesium uptake occurs in the duode­
num; in the ileum and colon less 
magnesium is absorbed than in the 
duodenum.

The absorption of magnesium is 
known to be affected by some factors 
such as the quantity of protein 
ingested and the presence of phytate 
[18]. Excess dietary magnesium is 
readily absorbed and the sulphur is 
excreted by the kidney. The kidney 
plays an important part in the regu­
lation of the total body magnesium 
content, both by increasing the excre­
tion when the intake is high, as in one 
of the experiments, and by reducing 
the excretion during periods of defi­

ciency or low intake [10]. The varia­
tion in the urinary excretion of mag­
nesium was produced without any 
significant change in the plasma con­
centration. The maximum renal re­
sponse may be due to either raised 
or lowered magnesium absorption 
from the alimentary tract but also 
to a delay in the operation of the 
regulatory mechanism.

The regulation of magnesium metab­
olism depends on the parathyroid 
glands. Alterations in the blood con­
centration of magnesium affect the 
activity of the parathyroid and 
it has been demonstrated [5] that 
hypermagnesaemia suppresses the ac­
tivity of these glands, although other 
hormones, such as the thyroid, insu­
lin, adrenaline, mineralocorticoids and 
vitamin D3, have also an effect on 
magnesium homeostasis.

This report describes an eight week 
old infant, who became markedly 
alkalotic as a result of the “thera­
peutic” administration of magnesium 
oxide powder for acute gastroente­
ritis. The baby’s mother purchased 
the magnesium oxide in a drug-store 
after she read of alleged beneficial 
effects of the compound in cases of 
diarrhoea.

R e p o r t  oe a  Ca se

A n  e ig h t w eek old g irl p rev io u sly  in 
good h e a lth , w as a d m itte d  w ith  d ia rrh o ea  
o f  f iv e  d a y s  d u ra tio n . T he  p a t ie n t  w as 
a  3086 g  p ro d u c t o f  a  n o rm a l fu ll te rm  
u n c o m p lic a te d  p reg n an cy  a n d  delivery . 
She h a d  a  no rm al n eo n a ta l course, th e re  
w as no  h y p erb iliru b in aem ia . P r io r  to  th e  
o n se t o f  h e r  p re sen t illness she h ad  no
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m edical prob lem s. All te n  s ib lings w ere 
alive an d  well.

On adm ission  tho  in fan t a p p e a re d  to  bo 
in  no d is tress , h e r sk in  tu rg o r  w as fair, 
h e r m ucous m em branes w ere m o d e ra te ly  
d ry , th e  a n te r io r  fon tanel w as below  p lane, 
th e  eyeballs  w ere n o t sunken . N euro log ical 
e x am in a tio n  dem o n s tra ted  a n  in fa n t w ith  
a  h e a lth y  cry , poo r suck, 2-|- sy m m etric a l 
deep te n d o n  reflexes. H e r re c ta l te m p e ra ­
tu re  w as 39.4°C, resp ira tio n s w ere  42 p e r  
m in u te , n e ith e r  laboured  n o r  shallow , 
ap ica l pu lse  w as 140 p e r  m in u te  and  
regu lar. T he  re s t o f h e r  fin d in g s  was 
norm al.

In i t ia l  th e ra p y  w as based  on  th e  clinical 
im pression  th a t  th e  in fan t w as fiv e  to  ten  
p e r  cent d eh y d ra ted . T he in itia l re liy d ra t-  
ing ag en t w as 0.25%  saline w ith  5%  glucose 
w ith  no  ad d ed  b ica rb o n a te  o r  la c ta te . 
A fte r th e  in itia tio n  o f th e ra p y , o u r  la b o ra ­
to ry  re p o r te d  th a t  th e  b a b y ’s e lec tro ly te s  
on adm ission  w ere N a: 164 mm ol/1, K : 
5.1 m m ol/1, Cl: 102 mm ol/1, B . U . N .: 
32.5 mm ol/1, and  glucose: 5.1 mmol/1.

P e n d in g  rep ea t e lec tro ly te  d e te rm in a - 
t ions, a  heel-stick  blood gas d e te rm in a tio n  
w as m ade  in  a rte ria lized  ca p illa ry  blood 
em p loy ing  th e  A stru p  m e th o d . I t  revealed  
a  p H  o f  7.51, p C 0 2 o f 5.9 k P a , an d  a  base 
excess o f  + 1 1 .0  inm ol/l. T he  re h y d ra tin g  
so lu tion  w as changed to  5%  d e x tro se  in
0 .5%  saline , and  th e  th e ra p y  w as con ­
tin u ed .

A t adm ission  th e  p a t i e n t’s  m o th e r  
denied  ad m in is te rin g  a n y  m ed ica tio n  to  
th e  in fa n t d u rin g  th is  illness. I t  w as only  
a f te r  re p e a te d  question ing , n ece ss ita ted  b y  
th e  u n u su a l lab o ra to ry  find ings, th a t  she 
to ld  o f  h a v in g  read  in  a  book  th a t  she 
should  ad m in is te r  m agnesium  ox id e  pow der 
an d  so g av e  tw o tab lespoons to  h e r  in fan t 
on  each o f  tw o successive d ay s . T h e  la s t 
dose w as said  to  have  been  ad m in is te red  
18 h o u rs  p r io r  to  adm ission.

S erum  m agnesium  a p p ro x im a te ly  3.5 
hours a f te r  th e  s ta r t  o f  re h y d ra tio n  w as 
1.87 m m ol/1 (m axim um  n o rm a l v a lu e  in 
o u r la b o ra to ry  is 1.06 m m ol/1); CSF 
m agnesium  w as 1.11 mmol/1.

T he  in fa n t w as care fu lly  observed  over 
th e  n e x t fo r ty -e ig h t h o u rs . T h ir te e n  hours 
a f te r  adm ission , th e  in fa n t h ad  a  gene­
ralized convulsion  w ith  ton ic-c lon ic  m ove­
m en ts. Seizure a c tiv ity  co n tin u ed  in te r­
m itte n tly  o v e r th e  n e x t th re e  hours. 
T re a tm e n t included  in tra v e n o u s  phéno­
b a rb ita l (10 ing/kg) follow ed b y  10%  
p a ra ld eh y d e  infusion, 2 m g  valium  and 
1.0 g ca lc ium -g luconate . D u rin g  th e  period 
o f m ax im u m  seizure a c tiv ity ,  a rte ria l 
blood gas an a ly s is  revea led  a  p H  o f 7.35 
w ith  a  p C 0 2 o f  70, th e  b ase  excess was 
+  9 mmol/1. Follow ing th e  seizures the 
in fan t h ad  no fu r th e r  com plica tions. H er 
e lec trocard iog ram  w as re p e a te d ly  norm al. 
T he B U N  w as n o rm al w h ich  suggested 
no rm al ren a l function .

P r io r  to  d ischarge, co m p le te  neurolog­
ical ev a lu a tio n  inc lud ing  e lec troencepha­
logram  w as no rm al. T h ree  m o n th s  la te r 
th e  in f a n t’s fu r th e r  g ro w th  a n d  develop­
m en t ap p e a re d  norm al.

D is c u s s i o n

Our dilemma of explaining hyper­
tonic dehydration with metabolic 
alkalosis left us two diagnostic consid­
erations. First we considered con­
genital alkalosis with diarrhoea. This 
entity also known as familiar chloride 
diarrhoea was first described some 
thirty years ago [6, 11]. It is charac­
terized by large amounts of watery 
diarrhoea that persist from the neo­
natal period. The stools have an 
excessively high chloride concentra­
tion and this is generally the key to 
diagnosis. Fecal chloride is always 
greater than 70 mmol/1 [7], and after 
a few months of age it often stabilizes 
around 150 mmol/1 [19]. Hypoelectro- 
lytaemia develops rapidly and often 
secondary hypoaldosteronism is seen
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[19]. Our patient’s history, clinical 
findings and laboratory values which 
demonstrated hypertonicity seemed 
to make this an unlikely diagnosis. 
Additionally our patient produced no 
stools from shortly after admission 
until the next morning, at which time 
an assay was not deemed necessary.

Our diagnostic consideration was 
the administration of an exogenous 
alkalizing agent which was indeed 
the case. The administration of mag­
nesium oxide to this infant resulted 
in substantial intestinal absorption of 
the compound, causing hypermagnes- 
aemia and metabolic alkalosis. Since 
the mother would not give us the 
powder, we were unable to determine 
the relationship of this preparation 
(with possible added sodium chloride) 
to the child’s hypernatraemia, but 
we ascribed the generalized seizures 
to the combination of hypernatraemia 
and metabolic alkalosis. It is difficult 
to incriminate the hypermagnesaemia 
since the magnesium ion is known to 
be CNS depressant via inhibition of 
nerve impulse conduction [15].

Hypermagnesaemia is rare beyond 
the neonatal period and with normal 
renal function. We have never before 
seen alkalosis in the face of otherwise 
uncomplicated hypertonic dehydra­
tion and diarrhoea. No intravenous 
alkalizing agent was given to the 
child.

The influence of modern food fad­
dists and their publications must be 
constantly kept in mind. The impor­
tance of eliciting a thorough and 
rigorous history of “medications” is 
emphasized. While examining “health

foods” books of the kind described 
by our patient, we came across the 
following statement: ". . .diarrhoea 
often causes such severe déficiences 
of magnesium that tremor, muscle 
spasm, and even convulsions occur. 
Despite the fact that magnesium is 
laxative, if given daily during diar­
rhoeas, it improves the appetite, 
speeds healing, increases the hours of 
sleep, and helps the baby to be more 
relaxed.”

There appears at best to be a scant 
evidence in the literature of the devel­
opment of symptomatic hypomagne- 
saemia in infants with acute gastro­
enteritis who previously have been 
well nourished. Paul and O’Brian [21] 
reported significant hypomagnesaemia 
in 47% of a group of Malay and 
Chinese children with acute gastro­
enteritis but state that “many of 
of these children showed signs of 
protein malnutrition”. They further 
state that “the depression of the 
magnesium value did not correlate 
with the severity of the disease”. 
Agarwal et al [11] reported on 
magnesium levels in the serum of 24 
infants with acute gastroenteritis and 
could find hypomagnesaemia in only 
one who previously was well nour­
ished.

Jones [14] states that “magnesium 
deficiency in well nourished infants 
after gastroenteritis of short duration 
is not commonly seen”. He states 
that he only knows of three cases in 
the literature. Additionally it should 
be remembered that serum magne­
sium levels do not reflect the state 
of the body with respect to this
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essentially intracellular cation [22].
In conclusion we are concerned 

about the implications of scientifically 
unfounded daims in the lay press, 
and specifically the dangers when 
misguided individuals attempt to 
medicate small infants with the new­
est “health food”. We wish to empha­
size these dangers as well as to report 
on one unusual manifestation of ill­
ness produced by them. Excessive 
oral intake of magnesium-containing 
drugs, antiacids or laxatives may 
result in hypermagnesic states, partic­
ularly in patients with renal or 
intestinal disease.

Hypermagnesaemia mainly affects 
the nervous system, suppressing the 
release of acetylcholine and blocking 
transmission at the neuromuscular 
junction, resulting in paralysis of the 
voluntary muscles. This effect, how­
ever, can only be observed at con­
centrations of about 4.1 mmol/1. 
Respiratory depression is the con­
sequence of peripheral respiratory 
paralysis, a main contributor of 
mortality from hypermagnesaemia. 
Magnesium also affects the autono­
mous nervous system, diminishing 
the release of acetylcholine and thus 
blocking transmission at the sym­
pathetic ganglia. In the bowel it 
inhibits synaptic-dependent mesen­
teric neurones. Magnesium-induced 
bowel hypomotility may cause me­
conium plug syndrome in newborns 
of magnesium treated toxic mothers.

There is a controversy in the CNS 
effect of this cation as it is believed 
to be depressant and anaesthetic. This 
is only true when magnesium is

applied directly intrathecally or intra- 
ventricularly. At very high serum 
concentrations (5.3—6.1 mml/1) in 
spite of peripheral muscle paralysis, 
the patients were awake and cognizant 
of pain.

Magnesium is used as an anticon­
vulsant in toxaemic pregnancy. The 
mechanism of this effect is not well 
understood because peripheral admin­
istration results in a poor CNS level, 
suggesting that peripheral rather than 
central actions (on neuromuscular 
junctions, autonomous nervous sys­
tem, etc.) may play a role in the anti­
convulsant effect.

There is more evidence that the 
anaesthetic, anticonvulsant effects 
may derive from the adjuvant use 
of magnesium with other agents. CNS 
depression may be the secondary 
consequence of hypoxaemia and hypo­
tension, known effects of hyper­
magnesaemia.

Increased magnesium levels may 
influence GFR and RPF of the normal 
kidney with variable results. In the 
rat kidney, sodium and water reab­
sorption decreased and a similar effect 
was observed in the intestinal ab­
sorption of sodium.

Excretion of excessive magnesium 
is usually accompanied by higher 
excretion of sodium, calcium, chloride 
and variable amounts of potassium. 
The incidence of hypermagnesaemia 
in acute renal failure is invariably 
high, even without excessive mag­
nesium intake. It may be accompanied 
by acute anuria, acidosis, and hyper­
magnesaemia. In renal failure, hyper­
magnesaemia may result in brady-

Aota Pw'diatrica Нищ/arica 26, 1УН5



246 H Bodánszhy & N  Leleiko : Magnesium oxide

cardia, electrocardiographic changes 
and hyperreflexia at a serum con­
centration of 4.1 mml/1. At higher 
serum levels, respiratory depression,

coma and cardiac arrest may occur. 
Immediate but transient reversal of 
toxicity can be achieved with admin­
istration of calcium.
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An in vitro steroid sensitivity test: 
antibody-dependent cellular cytotoxicity 

(ADCC) reaction of peripheral lymphocytes 
in children with nephrotic syndrome

Ildikó P e t r i , Aranka L á s z l ó , T B o d r o g i

B lood T ransfusion  C en tre , an d  D e p a r tm e n t o f  P aed ia tric s , U n iv e rs ity  
M edical School, Szeged, H u n g a ry

A ste ro id  effec t is described th a t  can  be m easured in  v it ro ;  th is  was 
dete rm ined  b y  m ean s o f  th e  an tib o d y -d e p e n d e n t ce llu la r c y to to x ic ity  
(ADCC) m e th o d . E x am in a tio n s  on  16 ch ild ren  w ith  n e p h ro tic  syndrom e 
revealed  a  s ig n ifican t co rre la tion  b e tw een  th e  stero id  s e n s itiv ity  m easured  
in  v itro  an d  th e  clin ical sen s itiv ity  to  predniso lone.

T he in  v itro  m easu rem en t o f  s te ro id  sens itiv ity  y ie ld ed  fa s t and 
reliable in fo rm a tio n  on  th e  e ffec tiv ity  o f  p redniso lone t r e a tm e n t .

In the antibody-dependent cellular 
cytotoxicity (ADCC) test, an IgG 
antibody on a target cell serves as the 
recognition link for the Fc-IgG recep­
tor carrying effector cell. Several cell 
types of different linkages have been 
shown to act as effectors: neutrophils, 
eosinophils, monocytes and lympho­
cytes. Whereas all the ADCC effec­
tors, which have been named К  cells, 
are Fc-IgG (-(-), only about half of 
the Fc-IgG ( +  ) lymphocytes can 
function in ADCC [22] and these are 
probably high avidity EA rosette 
formers. The first evidence for a Null 
cell-mediated ADCC activity came 
from Wisloff and Froland [23] who 
showed that lysis was independent of В 
and T cells. Using various other meth­
ods for purification of the Null subset, 
Horwitz et al [7] isolated L lympho­
cytes which did not form rosettes with 
sheep erythrocytes and lacked mem­

brane stable Ig but possessed an Fc 
receptor and had the capacity to kill 
antibody-coated target cells. Data 
from Takasugi’s group have been 
interpreted to the effect that natural 
killer (NK) cells were indeed К cells, 
but “armed” with natural antibodies 
in vivo [9].

Many of the investigators exploring 
the relationship between К  and ADCC 
effectors [2, 10] suggested that NK 
and ADCC effectors were probably 
the same. This was supported by 
recent investigations with monoclonal 
antibodies: anti-human Leu 7 (HNK- 
1) reacted with both NK and К cells 
[1]. It has been shown that these 
cells may bear T-cells and/or myelo- 
monocytic markers and that they can 
be characterized morphologically as 
large granular lymphocytes (LGL) 
which are mostly present in the low- 
density Percoll fractions [19]. Inter-
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feron treatment increased their actvi- 
ity, while other mediators such as 
prostaglandins, steroids and cyto- 
philic immunoglobulins inhibited their 
activity [11].

The ADCC resistance or sensitivity 
was studied earlier in renal transplant 
recipients with in vitro méthylpredni­
solone, and it was found that the 
allograft survival time is correlated 
with the result of the above test, i.e. 
it reflected the in vivo steroidresistant 
or sensitive state [20, 15, 8, 4, 5].

cy to tox ic ity  %  =

Performance of ADCC reaction

F re sh , h u m a n  „ 0 ” R h  (D) p o s itiv e  red  
blood cells w ere  used as ta rg e t cells. H u m a n  
an ti-D  se ru m  w as adsorbed  o n to  th e  cells 
[21] lab e lled  w ith  51C r/N a2 SIC r 0 4; 7 - 8  
G B q /m g  C r; A m ersharn). T he  e ffec to r: 
ta rg e t  ce ll r a t io  w as th e n  a d ju s te d  to  
20 : 1 o r  1 0 : 1 .  M éthy lp redn iso lone  w as 
then  a d d e d  to  th e  cu ltu re  m ed ium  in  a  fin a l 
c o n c e n tra tio n  o f  5 — 10 //.g/ml, th e  cells 
w ere in c u b a te d  a t  37°C in  a  5%  C 0 2 
th e rm o s ta t  fo r  18 hours. T he c y to to x ic ity  
w as c a lc u la te d  from  th e  a c tiv ity  o f  th e  
s u p e rn a ta n t b y  th e  form ula

t e s t  su p e rn a ta n t cpm  — sp o n ta n e o u s  cpm  
inco rpo ra ted  to ta l  a c t i v i t y  cpm X 100

We have performed an investigation 
of the ADCC reaction to assess the 
steroid sensitivity of children with 
nephrotic syndrome, a comparison 
being made with the clinical effect of 
steroid therapy.

P a t ie n t s  and  M e t h o d s

A D C C  a c tiv ity  w as d e te rm in e d  on  16 
o cca s io n s  in  15 child ren  w ith  n ep h ro tic  
s y n d ro m e  w ho were p a tie n ts  o f  th e  N ep h ­
ro lo g y  U n i t  o f th e  D e p a r tm e n t o f  P a e d ia t­
rics , U n iv e rs ity  M edical S ch o o l, Szeged. 
T h e  m e th o d  detailed below  w a s  u sed . 13 
h e a l th y  yo u n g  blood d o n o rs  se rv ed  as 
c o n tro ls .

Separation  of effector cells

T h e  e ffec to r ly m p h o cy tes  w e re  iso lated  
o n  a  F ico ll U rom iro g ra d ie n t  [3 ] a fte r 
t r e a tm e n t  o f th e  w hole b lo o d  w ith  col­
lo id a l iro n  pow der (GAF, U S A ), f ro m  10 m l 
v e n o u s  b lood tak en  w ith  h e p a r in .  The 
ly m p h o c y te  suspension w as a d ju s te d  to  
5 x l 0 6/m l  in  R P M I 1640 c u l tu r e  m edium  
c o n ta in in g  10% FCS.

T he s te ro id  se n s itiv ity  te s ts  w ere  carried  
o u t n o t o n ly  w ith  th e  tra d it io n a l e ffec to r 
excess c y to to x ic  reaction , b u t  a lso  w ith  
th e  ta r g e t  cell excess cy to to x ic  c a p a c ity  
te s t [6, 14].

S te ro id  se n s itiv ity  o r re s is tan ce  w as 
g iven a s  a  p e rcen tag e  o f th e  in h ib it io n  o f 
th e  A D C C  reac tio n  due  to  th e  ste ro id . 
The ra n g e s  w ere  as follows.

< 3 0 %  A D D C  inh ib ition : s te ro id  re ­
s is ta n t

30 — 50%  A D D C  inh ib ition : m o d e ra te ly
s te ro id -re s is ta n t

> 5 0 %  A D C C  inh ib ition : s te ro id -sen si­
t iv e

R e s u l t s

The results of the ADCC inhibition 
test are given in Table I. In vitro 
steroid sensitivity was confirmed in 
every patient with nephrotic syn­
drome (NS) with a clinical predni­
solone sensitivity of -f +  +  +  • Special 
mention should be made of patient 
H. H., in whom the steroid sensitivity 
found clinically was +  +  + ,  which
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T a b l e  I

R esu lts  o f  ADCC te s t in  ch ild ren  w ith  nep h ro tic  syndrom e

Initial
Age in 
years Sex

ADCC inhibition
per cent Sensitive

Moderately
sensitive Resistant Renal biopsy diagnosis

Maximum
proteinuria

g/day

Prednisolone
sensitivity Treatment

B. M. 5 $ 4 5 -  64 MSGN 9.1 —j— 1— 1— f— Pr. Pr Chi

K . Zs. 6 з 3 3 - 4 1 + (NS) 4 .3 + + Pr
Sz. R. 10 3 0 + MSGN/MPGN 6 .3 0 Pr, P r f  Chi
N. G. 9 3 5 0 - 6 7 MSGN (Sch.HH) 3 .2 6 +4- Pr, P r -  Chi

B. Zs. 10 s 4 1 — 50 “f" MSGN 2 3 .0 0 Pr, P r 
P r 4- 
hep.

f  L.
СЫ - f

Gy. Z. 8 3 50  + MCNS 2 .4 4- 4-4- 4- Pr, P r - Chi
Sz. É. 3 9 50  + MCNS/FSGN 2 .5 4-4- Pr, P r J- Chi
B. Zs. 10 9 33 - f MSGN 2 2 .0 0 P r -f- L  -j- hep 

dipyridam ide

U. P. 5 3 36 MSGN 5 .3 0 P r 4 -  L 4- indo- 
methacin

K . I. 7 3 6 0 — 74 (NS) 3 .0 4--H-4- Pr

F. R. 6 9 4 8 - 5 7 MCNS 4 .0 4- Pr, Chi

N. E. 11 9 3 5 — 4 4 MSGN (Sch.H) 4 .5 0 Pr, P r - Chi

H . H. 6 9 1 5 — 30 4- MCNS 8.7 4-4-4— 4- Pr. P r 4- Chi
P. E. 5 9 53 MCNS 1.0 4-4-4-4- Pr

V. A. 4 3 3 4 - 5 6 + (NS) (Sch.H) 3 .2 4-4- Pr

F. P. 9 3 9 - 2 7 + (NS) 1.5 0 Pr

N S =  nep h ro tic  synd rom e
S ch .H  =  Schönlein-H enoeh
MCGN =  m in im al change g lom eru loneph ritis
M SGN =  m esang iopro lifera tive  g lom eru lonephritis

M PG N  =  m em b ran o p ro life ra tiv e  g lom eru loneph ritis  
FSG N  =  focal sc lero tic  g lom eru loneph ritis  
P r  =  predniso lone 
Chi =  ch lo ram bucil

I P
etri et ni : Steroid sensitivity test 
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T a b le  I I

M a th em atica l ev a lu a tio n  o f A D C C  in h ib itio n  tes t

Control ADCC inhibition, 
per cent

Prednisolone sensitivity 
clinically (in vivo)

0 = 0 points 
+ = 1 point 

+ + + + = 4  points

Prednisolone sensitivity 
(in vitro)

resistant = 0 points 
moderately sensitive = 1 

point
sensitive = 2 points

(n =  13) (n =  16) ( n =  16) (n =  16)
X  =  61.07 41.37 1.68 1.12
S.D. ±  9.31 16.9 1.6 0.88
difference p <  0.001 corr. coeff. = corr. coeff. =

0.71 0.76
p <  0.01 p <  0.001

had decreased to -f- by the time of the 
in vitro examination.

The change in percentage ADCC 
inhibition was studied in correlation 
with the morphological change in the 
kidney and with the clinical picture, 
i.e. with the sensitivity displayed to 
prednisolone treatment. The correla­
tion coefficients were calculated by 
taking into consideration the number 
of NS attacks and the duration and 
effectivity of steroid treatment.

The ADCC inhibition test demon­
strated that 7 nephrotic syndrome 
patients were steroid-sensitive, 4 cases 
were moderately sensitive, and 5 cases 
were steroid-resistant.

A significant correlation was found 
between the result of the in vitro 
steroid sensitivity test and clinical 
prednisolone sensitivity in the steroid- 
sensitive group, in the moderately 
sensitive group, and in the steroid- 
resistant group (Table II).

The in vitro steroid resistance 
exhibited a good correlation in the 
NS cases with a renal biopsy finding 
of MPGN or MSGN, involving a 
serious prognosis. Only in one MCNS

patient was there a contradiction ; this 
was H. H., where in vitro steroid 
resistance was observed in spite of 
the slight biopsy finding. From among 
the NS patients demonstrated to be 
steroid-sensitive in vitro, 2 patients 
with a renal biopsy finding of MSGN 
gave a partially contradictory cor­
relation for the clinical picture and 
the sensitivity; for other 5 steroid- 
sensitive NS patients the MCNS 
biopsy finding correlated well with 
the result of the in vitro test.

2 of the 4 moderately steroid- 
sensitive NS cases belonged in the 
serious MSGN group.

C a s e  R e p o r t s

B rie f  a cco u n ts  o f o u r N S cases  a re  
p ro v id ed  below  for th e  p u rp o se  o f  e v a lu ­
a tio n  o f  th e  response g iven to  p red n iso lo n e .

B . M. (bo rn  18.02.1979), fem ale . D ia g n o ­
sis: M SG N . M axim um  p ro te in u r ia  w ith o u t 
p red n iso lo n e : 9.1 g /day . A ll 5 re c u rre n c e s  
re sp o n d ed  w ell to  p redn iso lone , b u t  b e ­
cause o f  th e  frequen t relapses, a l te rn a t in g  
p red n iso lo n e  and  ch loram bucil t r e a tm e n t  
w as a d m in is te re d  for 6 w eeks d u r in g  th e  
la s t re c u rre n c e . P ro te inu ria -free  since  co m ­
b ined  tr e a tm e n t .
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K . Zs. (b o rn  18.01.1978), m ale . D iag n o ­
sis: N S. B ila te ra l rena l hypop las ia , b ila ­
te ra l m eg au re te r . M axim um  p ro te in u ria : 
4.2 g/<lay. R e n a l biopsy: n o t in fo rm ativ e . 
T he  p ro te in u r ia  decreased su b s ta n tia lly  in 
response  to  p redniso lone, th o u g h  i t  s till 
p e rs is ts  a t  0 .25—0.5 g /day .

Sz. R . (b o rn  29.09.1978), m ale . D iag n o ­
sis: M SGN fro m  firs t rena l b iopsy  in  A pril, 
1980; M SG N /M PG N , from  second re n a l 
b iopsy  in  N ovem ber, 1982. A n ex a c t c las­
s ifica tio n  w as n o t possible, b u t  a t  a n y  
ev e n t th e  s ta te  co rresponded  to  im m une  
com plex  n ep h ritis . M axim um  p ro te in u ria :
0.3 g /d a y . P redn iso lone  alone w as in ef­
fec tive . P redn iso lone  supp lem en ted  w ith  
ch lo ram b u cil led  to  m o d era tio n  o f  th e  
p ro te in u ria . A fte r  a  b iopsy in  1982, p r e d ­
niso lone a d m in is tra tio n  w as s to p p ed . T he  
p ro te in u ria  is m odera te , at p re se n t i t  is 
1.8 — 2.5 g /d ay .

N . G . (bo rn  10.04.1975), m ale. D iag n o ­
sis: M SG N  (Schönlein-H enoch). M ax im um  
p ro te in u ria : 3.26 g /day . P redn iso lone  alone  
o n ly  m o d e ra ted  th e  p ro te in u ria ; p re d n i­
solone com bined  w ith  ch lo ram bucil e lim i­
n a te d  i t .

B . Zs. (b o rn  13.02.1974), fem ale. D iag n o ­
sis: M SG N. M axim um  p ro te in u ria : 23
g /d ay . T h e  p ro te in u ria  h as p ro v ed  re ­
s is ta n t to  th e ra p e u tic  efforts . T re a tm e n ts : 
P redn iso lone ; predniso lone +  ch lo ram b u ­
cil; p redn iso lone  -)- ch loram bucil -J- h e p a ­
rin ; p redn iso lone  -f- chloram bucil -)- h e p a ­
r in  -f- d ip y rid am o le ; p lasm apheresis on  4 
occasions.

G y. Z. (b o rn  29.12.1972), m ale. D iag n o ­
sis: M CNS. M axim um  p ro te in u ria : 2.4 
g /d ay . R esp o n d ed  well to  p redn iso lone  in 
a ll cases b u t, d u e  to  recurrences, ch lo ram ­
buc il to o , w as ad m in is te red  fo r 6 w eeks.

Sz. É . (b o rn  08.12.1982), fem ale. D iag n o ­
sis: M C N S/FSG N . M axim um  p ro te in u ria : 
2.5 g /d ay . D u rin g  prednisolone tr e a tm e n t,  
th e  p ro te in u r ia  w as in te rm itte n t; a cco rd ­
ing ly , ch lo ram b u cil ad m in is tra tio n  to o  w as 
begun . P ro te in u r ia  cu rren tly , 1.5 g /d ay .

U . P . (b o rn  19.05.1979), m ale. D iag n o ­
sis: M SG N . M axim um  p ro te in u ria : 5.3 
g /d ay . P ro v e d  s te ro id -res is tan t clin ically .

T h e  p ro te in u ria  responded  o n ly  to  p red ­
n isolone -f- chloram bucil -)- indom ethac in  
tr e a tm e n t. P ro te in u ria  c u r re n tly , 0 .5 — 1.0 
g /d a y .

K . I . (7 years old), m a le . N S  began  3 
y e a rs  ago, th e re  h ave  b een  4 recurrences. 
M ax im um  p ro te in u ria : 3 .0  g /d a y . R enal 
b io p sy  w as n o t p e rfo rm ed . A  rap id  and 
good response to  stero id  in  a ll cases.

F . R . (6 years old), fem ale . D iagnosis: 
nephroso-nephritis , M CNS. A lbum inu ria  
in itia lly  accom panied b y  m ass iv e  haem a- 
tu r ia .  M axim um  p ro te in u r ia : 4.0 g /day . 
H a d  ste ro id  tre a tm e n t fo r 3 m o n th s , during 
w hich  m arked  h y p e rte n s io n  a n d  obesity  
developed , and  p ro te in u r ia  decreased  to  
1 g /d ay . S ubsequen tly  o n ly  ch loram bucil 
w as adm in istered . R en a l b io p sy  confirm ed 
MCNS.

N . E . (11 years old), fem ale . D iagnosis: 
M SG N  (Schönlein-H enoch). M ax im um  pro ­
te in u ria : 4.5 g /day . T he  p ro te in u r ia  was 
u n changed  in response to  p redniso lone 
tr e a tm e n t,  b u t decreased so m e w h a t when 
p redn iso lone  was su p p lem en ted  w ith  chlo­
ram b u c il.

H . H . (born  04.04.1978), fem ale . D iag ­
nosis: MCNS. M axim um  p ro te in u r ia :  8.7 
g /d a y . R eac ted  well to  s te ro id  in  a ll cases, 
th o u g h  th e  fo u rth  re c u rre n c e  to o k  placo 
d u rin g  in ad eq u a te  a lte rn a t in g  s te ro id  t r e a t­
m e n t. R en a l b iopsy w as p e rfo rm e d  during  
th e  f if th  recurrence; f in d in g : M CNS. T he­
ra p y : predniso lone -(- ch lo ram b u c il.

P .  E . (born  25.10.1979), fem ale . D iagno ­
sis: MCNS. M axim um  p ro te in u r ia :  1
g /d a y . O nly prednisolone is ad m in is te red .

V. A. (born  04.03.1980), m ale . S y m p ­
to m s o f N S began in  M arch , 1984, in  con­
n ec tio n  w ith  Schön le in -H enoch  n ep h ro ­
p a th y . M axim um  p ro te in u r ia : 3.2 g /day . 
00 rng /m 2 stero id  t r e a tm e n t  s ta r te d  on 
27.04.1984. T he p ro te in u r ia  im p ro v ed  to
1.4 g /d ay , b u t stero id  t r e a tm e n t  d id  no t 
e lim in a te  it .

F . P . (bo rn  29.01.1975), m a le . A dm itted  
w ith  suspicion o f focal n e p h r i tis . M axim um  
p ro te in u ria : 1.5 g /d ay . P a r t ic ip a te s  in
60 m g /m 2 stero id  th e ra p y  s in ce  10.05.1984, 
b u t  th e  p ro te in u ria  is u n c h a n g e d .

A d a  P a e d ia tr ira  / / u n y á r iv á  2 (1, 1985
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D is c u s s i o n

Our examinations revealed a signif­
icant correlation between the clinical 
effect of prednisolone treatment, i.e. 
the prednisolone sensitivity, and the 
degree of steroid sensitivity or re­
sistance based on the percentage 
ADCC inhibition in children with NS. 
Mathematical evaluation showed that 
the inhibition values obtained with 
steroid in the blood donors used as 
controls were almost the same at 
different target: effector cell ratios 
both in the ADCC reaction and in the 
ADCC capacity test, and thus the 
percentage inhibition could be expres­
sed as a concrete number. At the 
same time, the percentage inhibition 
values obtained at different target: 
effector cell ratios in the case of NS 
patients were partly different; ac­
cordingly, the percentage inhibitions 
obtained with steroid were given as 
ranges, which results in a better 
reflection of the general steroid sen­
sitivity.

The in vitro value of steroid sen­
sitivity or resistance was fairly con­
stant in time (when control exami­
nations were carried out in intervals 
of 2 — 3 months) and was well repro­
ducible [14]. For this reason, sensi­
tivity tests were performed only once 
in the present series of examinations. 
The only exception was B. Zs., a 
MSGN patient, in whom the test was 
repeated after an interval of 2 months.

As concerns the explanation of the 
steroid effect, one of our conceptions 
is that the in vitro and in vivo actions 
of the steroid may be connected with

the number of steroid receptors on 
the surface of lymphocytes, or with 
the blocking of the receptors.

Szekeres et al (17) have demon­
strated that the progesterone binding 
ability of lymphocytes is of informa­
tive value from the aspect of the 
outcome of pregnancy.

Investigations into the effects of 
monoclonal antibodies on in vitro 
immune functions showed that inter­
leukin-2 (IL-2) played important roles 
in the manifestation of the suppressor 
and helper activities exerted by T 
lymphocytes [12]. It has also been 
demonstrated that the steroids exert 
their suppressive action during the 
interaction of interleukins and T 
lymphocytes [13]. At the Interna­
tional Transplantation Congress in 
Brighton, Rosenbert et al [15] de­
scribed a selective effect of methyl- 
prednisolone, which was detected in 
the interaction of IL-2 and T lympho­
cytes. As a key role is attributed to 
the HLA-DR antigens in the effect 
of interleukins, this would explain 
the manifestation of both steroid 
sensitivity and steroid resistance in 
normal individuals. In the future, 
therefore, we plan to compare the 
HLA-DR types of healthy subjects 
with the steroid effect exhibited in 
vitro.
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Use of counter-immunoelectrophoresis 
for the detection of chlamydial antigens

in serum
W S t o r m 1, H B r u n n e r 2

D e p a rtm e n t o f  P a e d ia tr ic s1, S t. V incenz H o sp ita l, P ad erb o rn , F R G , an d  
B ay er A G  P h a rm a-R esea rch  C en tre2, W u p p e rta l, F R G

A n increasing  n u m b er o f re p o r ts  o n  C h lam y d ia  tra c h o m a tis  p n e u m o ­
n ia  in  in fan cy  h a s  re cen tly  been p u b lish ed  in  th e  lite ra tu re . D e m o n s tra tio n  
o f  th e  aetio log ic  a g e n t depends, h o w ev er, o n  laborious cu ltu re  p ro ced u res  
an d  serological tech n iq u es . B ased on  th e  o b se rv a tio n  o f a  cro ss-reac tio n  
betw een  c e r ta in  A c in e to b a c te r species a n d  C h lam ydiae, th e  d e te c tio n  o f 
ch lam yd ia l an tig en s  in  sera  o f 13 in fa n ts  w ith  p n eum on ia  due to  C h lam y d ia  
tra c h o m a tis  w as p e rfo rm ed  w ith  a n tis e ru m  to  A cin e to b ac te r b y  th e  c o u n ­
te r-im m u n o elec tro p h o resis  techn ique .

There has been an increasing num­
ber of recent reports on Chlamydia 
trachomatis pneumonia in infancy 
[1, 2, 5, 6, 7, 8, 10, 14, 20]. Despite 
a rather distinctive clinical syndrome, 
the diagnostic tests used for the 
detection of Chlamydia trachomatis 
depend on time-consuming and so­
phisticated procedures like recovery 
of the organism from the nasopharynx 
or tracheal secretion, and various 
serologic techniques. Encouraged by 
the reports on the detection of antigen 
in sera of patients with Pneumocystis 
carinii pneumonitis using the counter- 
immunoelectrophoresis technique [11, 
13], we employed this method for 
a rapid diagnosis of chlamydial pneu­
monia in early infancy.

Based on the observation of a 
serological cross-reaction between Aci­
netobacter calcoaceticus subspecies 
anitratus and Chlamydia [3, 4], de-

G

tection of chlamydial antigens in sera 
was performed with antiserum to 
Acinetobacter by counter-immuno­
electrophoresis. After a preliminary 
report [17] we now present our 
advanced experiences of this tech­
nique in 13 infants with Chlamydia 
trachomatis pneumonia.

M a t e r i a l  a n d  M e t h o d s

Counter-immunoelectrophoresis (G IE ) .  In  
o u r s tu d y  C IE  w as perfo rm ed  w ith  an  
im m unoelec tropho resis  k it  ( I n s tr u m e n ta ­
tio n  L a b o ra to ry , D-5303 B o rn h e im  2) 
c o n ta in in g  a  un iversa l e lec tro p h o resis  
ch am b e r, a  g lass slide (225 X 76 X 3 m m ), 
sod ium  b a rb i ta l  bu ffer so lu tion  (p H  8.6; 
ionic s t r e n g th  0.066), f ilte r  p a p e r  w icks, 
a  p o w e r su p p ly  (P h e ro s ta t 273) a n d  an  
a g a r gel p u n c h e r  [15]. T he g lass s lide  w as 
co a te d  w ith  26 m l o f  1% agarose  (A garose  
H ; L K B  In s tru m e n t G m b H , D -8032 
G räfe lfing ) d isso lved  in  th e  b u ffe r so lu tio n .
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A fte r  co o lin g , para lle l wells 3 m m  in  d ia m ­
e te r  w e re  p u n ch ed  7 m m  a p a r t  (edge 
to  ed g e), a n d  th e  slide w as p lace d  in  th e  
c e n tre  o f  th e  cham ber. W ells w ere  filled  
w ith  so lu tio n , using cap illa ry  p ip e tte s . 
A n tib o d y  c o n ta in in g  wells w ere  p lace d  a t  
th e  a n o d a l  side and  p a tie n ts ’ n e a t  se ra  
(i.e., n e i t h e r  d ilu ted  n o r c o n c e n tra te d ) a t 
th e  c a th o d a l  side. The agarose c o a te d  slide 
w as a t t a c h e d  b y  filte r  p a p e r  w isks to  
re s e rv o irs  co n ta in in g  bu ffe r so lu tio n . T he  
u n iv e r sa l c h a m b e r a tta ch ed  to  th e  pow er 
so u rce , a  c o n s ta n t cu rren t o f  60 m A  (a t 
th e  p o w e r  source) w as app lied  fo r 80 m in  
a t  ro o m  te m p e ra tu re . Slides w ere  in sp ec ted  
u n s ta in e d  fo r  p rec ip itin  lines w ith o u t a n y  
a d d it io n a l a id . The p ro d u c tio n  o f  ra b b it  
h y p e r im m u n e  serum  to  A c in e to b a c te r  cal- 
c o a c e tic u s  w as carried  o u t b y  o n e  o f  us 
(H . B .) ; i t s  efficacy for th e  d e te c tio n  o f 
c h la m y d ia l  an tigens has been  p u b lish ed  
[3, 4 ].

T h e  p o te n t ia l  usefulness o f  th i s  a n t i ­
s e ru m  fo r  a  p rec ip ita tin g  re a c tio n  w ith  
c h la m y d ia l  an tigens in  th e  s e t t in g  o f  o u r 
C IE  te c h n iq u e  could be  d e m o n s tra te d  
u s in g  c h la m y d ia l group  a n tig en s  ( I n s t i tu t  
P a s te u r  P ro d u c tio n , Code 62471), p re p a re d  
fro m  in fe c te d  yolk  sacs [21]. T h ese  a n t i ­
gens s e rv e d  as  a  positive  c o n tro l d u rin g  
th e  C I E  p rocedu re  w ith  p a t i e n ts ’ sera .

P atien ts. T h e  s tu d y  included  48 selected  
in f a n ts  a d m it te d  from  J a n u a ry , 1982, to  
J u ly ,  1983. T h e ir clinical d iagnosis (p h y ­
sica l f in d in g s  an d  rad io g rap h ic  evidence) 
w as e i th e r  a  “ de layed” re s p ira to ry  d is tress  
s y n d ro m e  [18, 19] in  o ld er new borns
( > o n e  w eek) w ith  co n co m itan t p u ru le n t 
c o n ju n c t iv i t i s  and  eosinophilia( > 4 0 0 /m m 3) 
in  th e i r  b lo o d  count, o r a n  a feb rile  p n e u ­
m o n ia  w ith  a  chronic cough ( > o n e  week) 
in  y o u n g  in fa n ts  ( <  six m o n th s ) . T h e  la t te r  
h a d  so m e tim e s  a s tacca to  cough  s im ila r to  
tha t, w ith  p ertu ssis .

A d d it io n a l  blood sam ples w ere  o b ta in ed  
f ro m  e a c h  child  for blood c u ltu re s  and  
C IE .

F o r  th e  docu m en ta tio n  o f  a  ch lam y d ia l 
in fe c tio n  w e determ ined  an ti-c h la m y d ia l 
a n t ib o d y  ti tre s . T his w as a lso  p e rfo rm ed

b y  C IE  w ith  sera  co llected  fro m  th e  
p a tie n ts  o n  adm ission o r a t  th e  tim e  o f  th e  
f irs t susp ic ion  o f a  ch lam y d ia l in fec tion , 
re sp ec tiv e ly , an d  w ith  sera  a f t e r  a  c lin ica l 
course o f  th re e  to  fou r w eeks. T h e  source 
o f a n tig e n  w as th e  sam e w hich  h a d  se rved  
as a  p o s itiv e  contro l.

T h e  m ere  q u a lita tiv e  d e te c tio n  o f  an ti-  
ch lam y d ia l an tibod ies w as d e m o n s tra te d  
w ith  th e  p a tie n ts ’ u n d ilu ted  se ru m  sa m ­
ples. T h en  tw ofold d ilu tio n s o f  th e  p a ­
t ie n ts ’ se ra  w ere ru n  aga in s t th e  reference  
an tig en . T he  h ighest serum  d ilu tio n  g iv ing  
a  v isib le  p rec ip itin  reac tio n  in  th e  C IE  
p ro ced u re  w as considered th e  q u a n ti ta t iv e  
t i t r e  o f  an ti-ch lam y d ia l an tib o d ies .

B eside  th e  d e te rm in a tio n  o f  th e se  ti tr e s  
in  a ll 48 in fan ts , we took  sec re tio n s  o f  th e  
n a so p h a ry n x  or tra ch ea  o f  th e  ch ild ren  
w ith  a  p o sitiv e  reac tion  in  th e  C IE  p ro ­
ced u re  (p a tie n ts ’ sera  a n d  A c in e to b a c te r  
a n tise ru m ) fo r ro u tin e  b ac te rio lo g ica l cu l­
tu r e s  a n d  fo r th e  d e m o n s tra tio n  o f  in t r a ­
ce llu la r ch lam yd ia l inclusion b o d ies  in 
tissu e  c u ltu re s  (Me Coy cells). T h e  la t te r  
w as done  in  a  tw o s tep  p ro ced u re : F ir s t 
we to o k  th e  clinical specim en  w h ich  w as 
im m ed ia te ly  frozen to  m in u s  200°C b y  
liq u id  n itro g en  and  th e n  s to re d  a t  th is  
te m p e ra tu re  u n til th e  fin a l c u ltu re  p ro ­
ced u re  w ith  Me Coy cells [9].

T h ir te e n  new borns w ith  th e  d iagnosis of 
h y a lin e  m em brane disease o r  a sp ira tio n  
sy n d ro m e  w ere selected as c o n tro l p a tie n ts .

R e s u l t s

There were 13 positive results in 
the CIE procedure of the selected 
infants. Table I demonstrates the 
results of the children submitted to 
Me Coy cell cultures. All blood cul­
tures were negative for aerobic and 
anaerobic bacteria. All routine bac­
teriological cultures from nasopha­
rynx and trachea secretions were 
negative for Acinetobacter species.

Acta Paediatrica Hungarica 26, 1985



W Storm & H Brunner: Chlamydial antigens 257

All other children had negative, non­
diagnostic titres ; there were 11 infants 
with a qualitative detection of anti­
bodies, but no precipitin reaction 
with diluted samples.

According to the method applied, 
the quantitative titres of the anti- 
chlamydial antibodies did not dif­

ferentiate between IgM and IgG anti­
bodies. There was, however, an at 
least twofold increase between the 
first titres and those obtained three to 
four weeks later in all 13 children (by 
this means excluding passively trans­
mitted maternal antibodies). The latter 
titres are those depicted in Table I.

T a b l e  I

R esu lts  o f  Me Coy cell c u ltu re s  a n d  an tig en  detec tion  b y  
coun te r-im m u n o elec tro p h o resis  in  13 children

Secretions Culture results 
(Me Coy cells)

Routine bacte­
riological cul­

tures

Counter-
immunoelec­
trophoresis

serum
Anti-chlamydial 
antibody titre

Trachea + — + 1 : f>4
Trachea + — + 1 : 64
Trachea + — + 1 : 128
N asopharynx + — + 1 : 128
Nasopharynx — — + 1 : 32
N asopharynx + — + 1 : 64
Trachea — — + 1 : 128
Trachea + — + 1 : 64
N asopharynx — — + 1 : 64
Trachea + — + 1 : 128
N asopharynx + — + 1 : 64
N asopharynx + — + 1 : 32
Trachea + — + 1 : 32

The cause for the three negative 
Me Coy cell cultures with a positive 
CIE result could not be evaluated. 
They might have been due to some 
technical problem on the way from 
the patient to the final procedure in 
the laboratory.

There was no positive CIE result 
in the 13 control patients; they had 
no positive blood culture and all 
Me Coy cell cultures were negative

for chlamydial inclusion bodies. In 
eight control patients a qualitative 
detection of chlamydial antibodies 
was possible, but no precipitin reac­
tion occurred with diluted serum 
samples.

D is c u s s io n

Chlamydia trachomatis pneumonia 
has recently been described as a

G* Acta Paediatrica Hungarica 26, 1985
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distinctive syndrome characterized by 
a chronic, afebrile course, diffuse lung 
involvement, elevated serum immuno­
globulins, and eosinophilia. Although 
these clinical findings apparently are 
indistinguishable from the pneumonia 
syndromes associated with other orga­
nisms like Cytomegalovirus, Pneumo­
cystis carinii, and Ureaplasma urea- 
lyticum [14], diagnostic investiga­
tions to demonstrate a specific infec­
tious agent should be made because 
of therapeutic and prognostic impli­
cations. Unfortunately, identification 
of a specific aetiologic agent depended 
on rather laborious culture procedures 
and serologic techniques until re­
cently. CIE has shown promise not 
only in the early detection of bacterial 
antigens [12, 15, 16], but also in the 
recognition of parasitic agents like 
Pneumocystis carinii [11, 13].

Because culture and isolation of 
Chlamydia trachomatis are currently 
available in a few laboratories, diag­

nostic antisera against its elementary 
bodies seem difficult to obtain. The 
observation of a serologic cross-reac­
tion between Acinetobacter calco- 
aceticus and Chlamydia [3,4] encour­
aged us to use this more available 
hyperimmune serum to bacterial anti­
gens in a CIE setting. Our study not 
only indicates that chlamydial pneu­
monias are associated with an anti- 
genaemia of the aetiologic agent, but 
also demonstrates that a rapid detec­
tion of chlamydial antigen is possible 
in serum using the CIE technique. 
Based on the findings of this anti- 
genaemia, future developments are to 
aim at the use of genuine anti- 
chlamydial antibodies avoiding the 
still necessary exclusion of a positive 
blood culture with Acinetobacter spe­
cies. With the availability of mono­
clonal anti-chlamydial antibodies still 
further improvements will probably 
be obtained with the detection of 
chlamydial antigens.
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Nutrition of newborns small for gestational age 
with human milk lyophilisate enriched human 

milk during the first week of life
G B o e h m , V M e l ic h a r , I L o r e n z , D M ü l l e r , К B e y r e iB

D e p a rtm e n t o f  P a e d ia tr ic s  a n d  In s t i tu te  o f P hysio log ica l C hem istry , K a r l  M arx  U n i­
v e rs ity , Leipzig, G D R , a n d  R esea rch  In s t i tu te  fo r C are  o f  M o ther an d  C hild, P rague-

Podoli, CSSR

In  24 v e ry  low b ir th  w eight in fa n ts  a p p ro p r ia te  o r  sm all fo r g e s ta tio n ­
al age, th e  m e tab o lic  response to  n u tr i t io n  w ith  h u m a n  m ilk  lyoph ilisa te  
enriched h u m a n  m ilk  w as e s tim a ted  d u rin g  th e  f i rs t  w eek o f  life.

In  c o n tra s t to  new borns a p p ro p r ia te  fo r g e s ta tio n a l age, in  new borns 
sm all fo r g e s ta tio n a l age signs o f m e tab o lic  overlo ad in g  could  be observed: 
increased  u r in a ry  am ino  acid  ex c re tio n  an d  n eo n a ta l cho lestasis. B o th  
depended  on  th e  degree  o f  fe ta l g ro w th  re ta rd a tio n .

I t  w as concluded  th a t  n u tr it io n  w ith  h u m a n  m ilk  ly o p h ilisa te  enriched 
h u m an  m ilk  ca n n o t be recom m ended  fo r v e ry  low b ir th  w eigh t in fa n ts  du ring  
th e  f irs t  w eek o f life. In  new borns sm all fo r g e s ta tio n a l ago th e  m etabo lic  
s itu a tio n  h a s  to  be e s tim a ted  before s ta r t in g  a  high p ro te in  d ie t. I f  th e  level 
o f to ta l b ile  ac id s a m o u n ts  to  m ore th a n  30 /unol/1, p ro te in  in ta k e  should  be 
increased  ca re fu lly  d u rin g  th e  f irs t w eek  o f  life.

In the first days of life pooled 
human milk (HM) is sufficient for the 
enteral nutrition of newborns weigh­
ing at birth less than 1500 g. This is 
due to the low concentration of pro­
tein and energy substrates of pooled 
HM on the one hand and the limited 
capacity of the gastrointestinal tract 
on the other hand [4]. As parenteral 
nutrition is affected by metabolic 
imbalance, nosocomial infections and 
some other factors [5, 14], con­
centrated formulae [1, 9, 10, 18] or 
enriched HM [13, 17, 19] are desired 
for the nutrition of these newborns. 
Most of these recommendations have 
been given for very low birthweight 
infants independent of their intrau­
terine development [9, 10, 17, 18, 19].

In a previous study it has been

shown that in newborns with a birth- 
weight lower than 1500 g and severe 
fetal growth retardation the metabolic 
capacity is decreased during the first 
days of life [7]. In these newborns 
feeding with native HM led to 
increased cholestasis while in new­
borns weighing more than 1500 g 
with only mild fetal growth retarda­
tion the metabolic response to enteral 
feeding with native HM showed no 
difference as compared to newborns 
appropriate for gestational age (AGA) 
[6 ].

The present study had the aim to 
clarify whether very low birthweight 
infants with mild fetal growth retar­
dation could be nourished with en­
riched HM without any risk during 
the first week of life.

A c ta  l* a c d ia tr ic a  H u n g a r ic a  2 6 , 1У85 
A k a d é m ia i  K ia d ó , B u d a p e s t



262 G Boehm et ál : Nutrition of newborns

P a t ie n t s

E le v e n  p rem a tu re  AGA n e w b o rn s  fed 
h u m a n  m ilk  lyophilisate (H M L ) en rich ed  
H M  (G ro u p  1), five p re m a tu re  S G A  n ew ­
b o rn s  b e tw e e n  th e  5 th  and  1 0 th  p e rc e n tile  
a c c o rd in g  to  Lubchenco e t  a l [16 ] fed 
H M L  e n ric h e d  HM  (G roup 2), a n d  e ig h t 
p r e m a tu r e  SGA new borns w ith  t h e  sam e

degree o f  fe ta l g ro w th  re ta rd a t io n  (FG R ) 
as in  G roup  2, fed  n a tiv e  H M  w ere  s tu d ied . 
All o f  th e m  w ere  w ith o u t signs o f  ev id en t 
illness, especially  w ith o u t id io p a th ic  r e ­
sp ira to ry  d is tress  syndrom e, p e rs is te n t 
fe ta l c ircu la tio n , a n d  b a c te r ia l in fec tious 
disease.

I n  T ab le  I  d e ta ils  o f  th e  in fa n ts  stu d ied  
a re  g iven.

T a b le  I

D e ta ils  o f  th e  in fan ts  s tu d ied

Group 1 2 3

W eight a t birth, g 1396.4
(1270—1460)

1310.6
(1160— 1420)

1385.0
(1250—1410)

L en g th  a t birth, cm 40.9
(36.5—43.0)

43.4
(37.5—45.0)

44.2
(39.5—45.5)

G estational age, weeks 29.9
(29—31)

32.2
(31—33)

32.6
(32—33)

In trau te rin e
developm ent

appropriate 
for GA

small for GA small for GA

N u tritio n H M 1 +  HML2 HM +  HML native HM
N u m ber 11 5 8

1 H u m an  m ilk  2 H u m a n  m ilk  lyoph ilisa te

M e t h o d s

D u r in g  th e  f irs t week o f life th e  fo llow ing  
p a ra m e te r s  w ere estim ated  d a ily : n itro g e n  
in ta k e  (K je ld a h l m ethod), u r in a ry  n itro g e n  
losses (K je ld a h l m ethod), a lp h a  am in o  
n itro g e n  ex cre tio n  (n in h y d rin  m e th o d ) 
an d  b o d y  w eigh t. On th e  2nd , 4 th ,  6 th  
a n d  8 th  d a y s , serum  a lp h a  n it ro g e n  co n ­
c e n tr a t io n  a n d  th e  acid b a se  b a lan c e  
(A s tru p  m e th o d ) were m easu red . O n  th e  
8 th  d a y  o f  life th e  serum  b ile  a c id  c o n ­
c e n tr a t io n  (according to  Senger e t  a l  [22]), 
a n d  th e  a m o u n t o f stools w ere  a lso  e s ti­
m a te d .

T o  h a v e  com parable n itro g e n  in ta k e s  
w ith in  t h e  d ifferen t g roups, o n ly  m ilk  
fro m  m o th e r s  delivering p re te rm  b ab ies  
w as u se d  fo r n u tr itio n  as w ell a s  fo r

lyoph ilisa tion . I n  T ab le  I I  th e  com position  
o f n a tiv e  H M , a n d  H M  en rich ed  w ith  
H M L  are  g iven , a n d  T ab le  I I I  show s th e  
m ean  da ily  n itro g e n  in ta k e  in  th e  d iffe ren t 
g roups d u rin g  th e  f i r s t  w eek o f  life.

W ith in  th e  f i rs t 8 hou rs  o f  life i t  w as 
decided w h e th e r  o r  n o t a  p re d o m in a n t 
en te ra l n u tr i t io n  shou ld  be  s ta r te d . T he 
volum e o f e n te ra l feed ing  w as 45 m l/k g  
B W  as a  m ax im u m  o n  th e  f i r s t  d a y  o f  life, 
and  th is  w as increased  to  200 m l/k g  B W  
b y  th e  8 th  d a y  o f  life. D ep en d in g  on  th e  
clinical course, su p p le m e n ta ry  p a re n te ra l 
n u tr it io n  w ith  n itro g en  free  so lu tio n s w as 
g iven d u rin g  th e  f i r s t  tw o  d a y s  o f  life.

E n te ra l n u tr i t io n  w as rea lized  b y  n a so ­
gastric  tu b e  tw o  h o u rly .

F o r  s ta tis tic a l analy sis, S tu d e n t’s t te s t  
w as app lied .
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T a b l e  I I

C om position  o f  n a tiv e  pooled  h u m a n  m ilk  (HM ) a n d  h u m a n  m ilk  ly o p h ilisa te  
enriched  h u m a n  m ilk  (H M  - f  6 g  llM L /d l) u sed  in th is  s tu d y  (M +  SD )

GM UM +  6 g HML/100 ml

Protein (g/1) 1 1.8± 1.2 15.8 ±2.1
F at (g/1) 41.4±4.9 55.4 ±6.1
Lactose (mmol/1) 174.2±16.2 242.6±20.8

Osmolality (mosmol/1) 291.6 ±  11.2 384.9±19.6

R e s u l t s

During the balance periods there 
were no signs of an enteral volume 
overloading. During the study three 
patients had to be excluded owing to 
disturbances in which predominant 
enteral nutrition was impossible.These 
patients were, one with persistent 
ductus arteriosus observed on the 
3rd day of life, one with intracranial 
haemorrhage on the 2nd day of life, 
and one patient affected by E . coli 
infection on the 6th day of life. 
Disturbances of acid base balance

were not observed in any infant 
during the study.

The renal nitrogen losses were not 
significantly different. Even if there 
was an increasing nitrogen excretion 
in SGA newborns fed HML enriched 
HM from the 6th day of life, the 
differences were not significant (Fig. 
1). The slightly higher nitrogen excre­
tion in this group was caused by a 
significantly higher urinary alpha 
amino nitrogen excretion from the 
2nd day of life (Fig. 2). There were 
no significant differences between 
Group 1 and Group 3.
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T a b l e  I I I

D aily  (M +  SD) n itro g en  in ta k e  (m m ol/kg B W /24 h) in  th e  d iffe ren t g ro u p s  
d u rin g  th e  f i rs t w eek o f  life

Day Group 1 Group 2 Group 3

1 6 . 3 ± 0 . 5 6 .5 ± 0 . 7 6 . 0 ± 0 . 2

2 1 3 .9 ± 0 .9 1 4 .7 ± 1 .0 11.1  ± 0 . 3

3 1 8 .4 ± 0 .8 18 .7  ± 0 . 9 1 3 .9 ± 0 .3

4 2 1 . 6 ± 0 . 8 2 1 .5 ± 0 .8 1 6 .7 ± 0 .3

5 2 5 . 3 ± 0 . 9 25 .1  ± 0 . 8 19 .8  ± 0 . 4

6 2 8 . 9 ± 0 . 9 29 .1  ± 0 . 9 2 2 .1  ± 0 . 4

7 3 2 . 4 ±  1.1 3 2 . 5 ±  1 .0 2 4 .9 ± 0 .5

8 3 5 . 4 ±  1.1 3 5 .7 ± 1 .1 2 7 . 6 ± 0 . 6
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1 2  3 4 5 6 7 8
days

F ig . 1. A G A  ( I / / / / / // / / // / I )  a n d  S G A  ( l / IM I/ '/ i / ! / ;)  in fa n ts  fed  H M  enriched  w ith  H M L  and  
SG A  in fa n ts  ( M i l l )  fed n a tiv e  pooled  H M

The amount of stools in SGA new­
borns fed HML enriched HM was 
twice more than in AGA newborns 
fed HML enriched HM; they amount­
ed to 28.9 ±  6.2 g/kg BW/24 h, and
13.2 i  4.9 g/kg BW/24 h, respec­
tively.

The significantly higher stool losses 
and the slightly increased renal nitro­
gen excretion in SGA newborns fed 
HML enriched HM led to a steadily 
increasing difference in the nitrogen

balance in Group 1 (Fig. 3). From 
the 6th day of life this difference has 
become significant. In the same 
period, the differences between SGA 
newborns fed HML enriched HM and 
those fed native HM has become 
smaller day by day (Fig. 3).

In contrast to the very different 
urinary alpha amino nitrogen excre­
tion (Fig. 2), the serum concentra­
tions were not so different (Table IV). 
In both groups fed on HML enriched

F ig . 2 . M e a n  (M  +  SD ) d a ily  r e n a l  a m in o  a c id  e l im in a t io n  (m m o l/k g  B W ) 2 4 h  in  A G A  
( Ilii I I  I I  I I  I  II I) a n d  SG A  (l/l/l/l/l/l/l/l) i n f a n t s  fe d  H M  e n r ic h e d  w i th  H M L  a n d  in  S G A  in fa n ts

( Ml  I I I )  f e d  n a tiv e  p o o led  H M

A c ta  P a c d ia tr ic a  H u n g a r ic a  2 6 , 1 9 8 5
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F ig . 3. M ean (M +  SD) d a ily  n itro g en  balance  (m rno lkg  BW ) (24h) in AGA (7/7//////// ) and  
SGA (|/|/|/|/|/l/l/l) in fan ts  fed H M  enriched  w ith  H M L , a n d  SGA in fan ts (I I I I I) fed  n a tiv e

pooled H M

HM the serum alpha amino nitrogen 
concentrations were higher than in 
Group 3 in the second part of the 
observation period, while in SGA 
newborns fed native HM were the 
lowest con.entrations observed. The 
differences between Group 1 and 
Group 2 were significant only on the 
8th day of life (p <  0.01), and between 
Group 2 and Group 3 on the 6th and 
8th days of life (p <  0.05 and <0.01, 
respectively).

The serum concentrations of total 
bile acids were remarkably high in

SGA newborns fed HML enriched 
HM,on the 8th day of life (Fig. 4); 
there was a significant difference 
between the AGA and SGA newborns 
fed native HM (p <  0.01). In SGA 
newborns the higher protein intake 
led to a significant increase in serum 
total bile acid concentration (p <  0.01) 
and the values reached were unam­
biguously pathological.

The highest postnatal weight loss 
was observed in Group 1 (Table V). 
The difference between Group 1 and 
Group 2 as well as between Group 2

T a b le  IV

ba am ino co n cen tra tio n
d iffe ren t

(mmol/1) d u r in g  th e  
g ro u p s  (M +  SD )

first w eek o f

Day Group 1 Group 2 Group 3

2 3.39±0.51 3 .49± 0.67 3.47 ±0.65

4 3.38 ± 0 .63 3.71 ± 0 .71 3.11 ±0.59

6 3.26±0.59 3.92±0.81 2.97±0.60

8 3.22±0.62 4 .36± 0 .78 2.62±0.64
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F i g . 4 .  M ean  (M +  SD) se ru m  co n cen tra tio n  o f  b ile  a c id s  in  AGA in fa n ts  fed  n a tiv e  
poo led  ЫМ (| I) as w ell a s  H M  enriched w ith  H M L  (Г/7/////////1) and  SGA in in fa n ts  

a ls o  fe d  n a tiv e  pooled  H M  (| | | | |) as w ell a s  H M  enriched w ith  H M L  
( l / l / l / l / l / i / l / l ) ,  on th e  8 th  d a y  o f  life

T a b l e  V

B o d y  w eig h t (M +  SD ) in  th e  d ifferen t g ro u p s  d u rin g  th e  firs t w eek o f  life

Group 1 2 3

Maximum postnata l — 1.5 +  0.6 1.0
weight loss, per cent ±1.10 ± 0 .6 9 ±0.87

BW  on the 8th day  of +0 .99 +  1.21 + 0 .4
life, in per cent of 
b irth  weight

±0.49 ± 0 .63 ±0.43

and Group 3 was significant (p <  
<  0.01), whereas there was no dif­
ference in relative body weight be­
tween Group 1 and Group 2 on the 
8th day of life, but relative body 
weight was significantly lower in SGA 
newborns fed native HM (p <  0.05).

D is c u s s i o n

The metabolic situation of SGA 
newborns was characterized, depend­
ing on the fetal growth retardation, 
by a reduced cellular mass caused by 
the reduced number of cells as well

as the reduced cell volume, lower 
intracellular concentration of enzy­
mes, and low insulin levels [2, 8, 15, 
20]. All these result in a diminished 
functional capacity of the liver of 
such infants, leading to particular 
problems of nutrition during the first 
days of life. There is a discrepancy 
between the substrate deficiency 
caused by fetal malnutrition and a 
limited capacity for substrate uti­
lization. As it has been shown in SGA 
newborns with severe fetal growth 
retardation, feeding native HM in the 
same amount as in the present study 
caused metabolic overloading [6, 7].

Acta Paediatrica Hungarica 20, 1985
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The present results demonstrate that 
in SGA newborns with mild to moder­
ate fetal growth retardation, feeding 
of HML enriched HM may overcharge 
the metabolic capacity during the 
first week of life.

Two facts seem to be important: 
the insufficient utilization of reab­
sorbed amino acids and the increased 
cholestasis.

Because only HM was used in the 
present study, an inadequate amino 
acid supply could not be the cause 
of the high amino acid excretion in 
SGA newborns fed HML enriched 
HM [4, 20, 21]. The high serum 
concentration of bile acids points to 
an overcharged liver function [12, 
22, 25]. The insufficient amino acid 
utilization shown by the urinary 
amino acid elimination increases with 
increasing protein intake.

On basis of the present results the 
question cannot be answered when 
the postnatally developing liver func­
tion permits a higher nitrogen intake. 
Most investigators started nitrogen 
balance studies when enteral feeding 
had reached a constant level, e.g. 
during the 2nd or 3rd week of life 
[11, 13, 19, 23]. This, together with 
the different degree of fetal growth 
retardation of the investigated new­
borns may be the most important 
reason for the fact that the limited 
metabolic capacity of SGA newborns 
has been described by only few 
investigators [7, 15, 20], while a high 
protein intake was recommended for

all low birth weight infants [1, 9, 10, 
13, 17, 18, 19].

The higher amount of stools of SGA 
newborns fed HML enriched HM than 
that of AGA newborns on the same 
diet must have also been due to 
the inadequate liver function and 
especially to the limited fat absorp­
tion [9, 12].

The higher osmolality of HML 
enriched HM (Table II) did not cause 
any clinical problem during the obser­
vation period, but in agreement with 
some other authors [3] we decided 
that 400 mosmol/1 should be the 
upper limit from this point of view.

In SGA newborns as well as in AGA 
newborns, nitrogen retention can be 
improved by increasing the protein 
intake. The signs of a metabolic 
overloading in SGA newborns, espe­
cially the high serum concentration 
of bile acids, are, however, reasons to 
increase the protein intake very care­
fully in these infants during the first 
week of life. The serum concentration 
of bile acids seems to be a good 
marker to recognize this metabolic 
situation. In each case with a serum 
bile acid concentration of more than 
30 pmol/l one hour after a meal, 
concentrated nutrients are certainly 
unfavourable. Thus, in SGA newborns 
concentrated HM or formulae cannot 
be recommended for very low birth- 
weight infants. The influence of fetal 
growth retardation on metabolic ca­
pacity has to be estimated before 
starting a high protein diet.

Acta Paedialrica Hungarica 26, 1985
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Book reviews

S c h in z e l  A : Catalogue of unbalanced
chromosome aberrations X X  +  913 pages 
w ith  15 figu res a n d  278 p la te s . W a lte r  de 
G ru y te r , B e rlin —N ew  Y ork  1984. P rice  
D M  2 9 8 , -

I  m u s t a d m it in  advance  th a t  th is  long 
a w a ite d  w o rk  h a d  f irs t d isap p o in ted  m e. 
A f te r  th e  n icely  pub lished  A tla s  des 
M alad ies  C hrom osom iques b y  J .  de  G rou ­
c h y  a n d  C. T u rlea u  (1982), th e  tech n ica l 
p re s e n ta t io n  o f th is  book seem ed to  be 
r a th e r  m o d e s t — in  c o n tra s t w ith  i ts  p rice . 
B u t  in  a  sh o r t tim e  I  becam e m ore  a n d  
m o re  d e lig h ted  w ith  it . In te n d in g  now  to  
rev iew  its  va lue  I  can  on ly  re p e a t w h a t 
h a s  b een  w r it te n  b y  W . S chm id  in  th e  
fo rew ord . S ch inzel’s m o n o g rap h y  fu lfils 
m y  ex p ec ta tio n s , i t  is a n  o p u s  o f  th e  
h ig h e s t v a lu e  fo r clin ical cy to g en e tic is ts . 
T h e  in v es ted  trem en d o u s w o rk  can  be  
a p p re c ia te d  b y  colleagues w ho h a v e  sac r i­
ficed  w ork  an d  energy  to  k eep  u p  a  
co m p le te  li te ra tu re  collection  — w hich  
becam e u n n ecessa ry  a t  th e  m o m e n t o f 
th e  ap p e a ra n c e  o f  th is  book. T he  long  
ex perience  o f  P ro f . Schinzel in  c lin ical 
c y to g en e tic s  is re flec ted  b y  th e  rea lly  
ca re fu l an d  a t  th e  sam e tim e  c r itic a l selec­
t io n  o f  case re p o r ts  pub lished  d u rin g  a  
p e rio d  o f  12 y ea rs  w hen th e  b an d in g  
te ch n iq u es  re fined  th e  d e te c tio n  o f  m ore  
a n d  m ore  d iffe ren t ty p e s  o f  ch rom osom e 
re a rra n g e m e n ts . T he  li te ra tu re  is com p le te , 
th e  illu s tra tio n s  a re  rich  a n d  co rrec tly

7

se lec ted . A ccording to  S c h m id ’s s ta te ­
m e n t, th e  m ain  m erit o f  th e  a u th o r  is th e  
specia l a tte n tio n  g iven to  th e  g ro u p in g  o f 
p a r t ia l  duplications a n d  d e le tio n s  b y  th e  
e x a c t b reakpo in ts  and  th e  c o n co m itan t 
p a r t ia l  aberra tions. T h is p o in t  o f  view 
d raw s a tte n tio n  n o t o n ly  to  th e  precise 
k a ry o ty p e —pheno type a n a ly s is , b u t  i t  is 
su p p o r te d  by  th e  new  re s u lts  in  ch rom o­
som e m app ing , too. O n th e  o th e r  side, 
th e  d e ta iled  descrip tion  o f  life ex p ec tan cy , 
degree  o f  som atic and  m e n ta l r e ta rd a t io n  
p o in ts  o u t th e  im p o rtan ce  o f  follow -up 
s tu d ie s  in  clinical cy togene tics .

T h e  descrip tion  o f th e  c lin ica l c h a ra c te r ­
is tics  o f  d ifferen t aneup lo id ies (760 pages) 
is supp lem en ted  b y  60 p ag es  o n  basic 
know ledge o f th e  m o d em  te c h n iq u e s , th e  
d iffe ren t ty p es  o f re a rran g em en ts . F u r th e r ­
m ore , a n  excellent rev iew  o f  th e  genera l 
c lin ica l charac te ristics o f  chrom osom e 
a b e rra tio n s  can also be  fo u n d . T h e  rap id  
d ev e lo p m en t in gene m a p p in g  is th e  cause 
th a t  th i s  p a r t  is less c u rre n t, s ince  th e  Los 
A ngeles Conference b ro u g h t o u t  m an y  
new  find ings, p ro b ab ly  d u r in g  th e  book 
w as in  press. T he m o n o g ra p h  is supp le ­
m e n te d  b y  an  In d ex  o f  M a lfo rm a tio n s  and  
M inor A nom alies, too . I t  is w e ll know n 
th a t  such  an  index can  n e v e r  b e  com plete  
a n d , in  add ition , th is  is th e  o n ly  p a r t  in  
th e  bo o k  w here som e in acc u rac ie s  occur.

O ne m ay  s ta te  w ith o u t ex ag g era tio n  
th a t  th is  book is a n  im p o r ta n t  con tribu -

A c ta  P a e d ia tr ic a  H u n g a r i c a  2 6 ,  1985  
A k a d é m ia i  K ia d ó , B u d a p e s t
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t io n  to  th e  fu r th e r  d ev e lo p m en t o f  clinical 
c y to g e n e tic s . G iving a n  o p p o r tu n ity  to  
look  o v e r  th e  p rogress d u r in g  th e  las t 
d ecad e , Sch inzel’s w o rk  w ill s tim u la te  
c y to g e n e tic is ts  who fin d  p le a s u re  in  th e ir  
w o rk .

M ag d a  O sztovics

Pädiatrie B and I  H e ra u sg e g e b e n  von P. 
Gb o ssm a h k , W . P l e n e r t . 627 S e iten  m it 
221 A b b ild u n g en  und  169 T a b e lle n . G eorg 
T h iem e , L eipzig  1984. P re is  M  146,—

D ie  V erfasser h ab en  e in  d e n  heu tigen  
E rfo rd e rn is se n  en tsp rech en d es , a u sfü h r­
liches B u c h  p u b liz ie rt, d a s  a u ß e r  dem  
k lassisch en  K e n n tn ism a te ria l au ch  die 
G ren zg eb ie te  beh an d e lt u n d  so  n ic h t n u r  
e in  L e h rb u c h  fü r M e d iz in s tu d e n te n  ist, 
so n d e rn  au ch  die n ö tig en  In fo rm a tio n en  
fü r  d ie  W eite rb ild u n g  z u m  F a c h a rz t  e n t­
h ä l t .  V on  d en  gep lan ten  3 B ä n d e n  sind in 
d em  vorliegenden  e rs ten  B a n d  d ie  F ragen  
d e r  E n tw ic k lu n g  des K in d e s  u n d  Ju g e n d ­
lich en , a llgem eine D iag n o s tik  u n d  T h era ­
p ie , K in d e r-  u n d  Ju g en d g esu n d h e itssch u tz , 
k lin isch e  G enetik  u n d  T e ra to lo g ie , ferner 
d a s  N eugeborene , E rn ä h ru n g  im  W achs­
tu m a l te r  u n d  S to ffw ech se ls tö ru n g en  e rö r­
t e r t .  Im  jed em  K a p ite l w ird  d a s  W issens­
m a te r ia l, m it T abellen  u n d  A b b ild u n g en  
i l lu s tr ie r t ,  m it dem  S c h r if t tu m  ergänzt, 
e in g eh en d  u n d  k la r e r l ä u te r t .  Ä hnliche 
W erk e  erscheinen  in  v ie len  L ä n d e rn  und  
S p rach en , d ie  alle einem  a k tu e l le n  B ed ü rf­
n is d e s  F ach g eb ie te s  u n d  d e n  n a tio n a le n  
B e so n d e rh e iten  en tsp rech en . A lle  haben  
e ine G em einsam keit, in  d e m  sie  e inerseits 
e in  K o m p ro m iß  von L e h rb u c h  u n d  N ach ­
sch lag w erk  darste llen  u n d  a n d e rs e its  der 
in te g ra t iv e n  F u n k tio n , d e n  Z u sam m en h a lt 
d e r  K in d e rh e ilk u n d e  d ienen .

D u rc h  d a s  K ap ite l ü b e r  d en  K in d e r-  und 
Ju g en d g esu n d h e its sch u tz  m i t  d e m  d ies­
b ezü g lich en  s ta tis tisch en  u n d  gesetzlichen  
A n g ab en  gew inn t m an  e in e n  E in b lic k  in  
d ie  n a tio n a le n  E ig en h e iten  d ieses kom ple­
x en  S y s te m s  in  d e r D D R .

Z usam m enfassend  soll fe s tg e s te llt w er­

den , d a ß  w ir e in  zeitgem äßes B u ch  d e r  
K in d e rh e ilk u n d e  in  der H and  h a lte n , d a s  
sich b e i M ed iz in studen ten , ju n g en  F a c h ­
ä rz te n  u n d  A llgem einärz ten  a ls  e ine w ich ­
tige  In fo rm a tio n sq u e lle  erw eisen w ird .

K . Sc h m id t

W .-R . Ca r io : D ie portale Hypertension im  
Kindesalter 163 Seiten  m it 36 A b b ild u n g en  
u n d  20 T ab e llen . Georg T hiem e, L eipzig
1984. P re is  M  4 6 ,—

D ie M onograph ie  g liedert sich  in  d re i 
Teile. D e r  e rs te  be faß t sich m it  d en  
P ro b lem en  d e r  p o rta len  H y p e rten s io n  im  
a llgem einen . N ach  einer au sfü h rlich en  
E r lä u te ru n g  d e r  P a th o an a to m ie  u n d  P a th o ­
physio log ie  w ird  die D iagnostik  u n d  N o t­
fa lld iag n o stik  b ehande lt. Z u r W a h l d e r  
d e fin itiv e n  T h erap ie  w ird e in  logisches 
d iag n o stisch es P ro g ram m  em pfohlen . B ei 
d e r N o tfa llth e ra p ie  finde t m an  d ie  M aß ­
n ah m en , d ie  b e i e iner B lu tung  des Ö so p h a­
gus u n d  K a rd ia  vorzunehm en sind . E s  is t 
bed au erlich , d a ß  d e r besonders b e i K in ­
d e rn  au sg eze ich n e te , d au e rh a fte  E rg e b ­
nisse s ic h e rn d e n  endoskopischen S k lero ti- 
s ie rung  n u r  e tw a  17 Zeilen g ew id m et 
w urden .

In  d e m  zw eiten  Teil w erden d ie  m ög li­
chen  A u sw irk u n g en  d e r p o r to sy s te m a ti­
schen A n asto m o sen  a u f  die sy s tem ische  
H ä m o d y n a m ik , L eber und d en  S to ff­
w echsel b esp ro ch en  und  au f  d ie  frü h e n  
Z eichen, fe rn e r  die P ro p h y lax e  h in g e ­
w iesen.

D e r d r i t t e  T e il fa ß t die E m p feh lu n g en  
zu r b esse ren  P ro p h y lax e , D iagnostik , T h e ­
rap ie  u n d  D isp en sa ireb e treu u n g  zusam m en .

D er A u fb a u  des W erkes is t logisch, k la r  
un d  ü b e rs ic h tlic h . D as e tw a 670 A n g ab en  
(bis 1980) a n fü h ren d e  L ite ra tu rv e rze ich n is  
soll a ls  b e so n d e re r W ert h e rvo rgehoben  
w erden . D a s  k leine B uch ist K in d e rä rz t en  
und  K in d e r-  u n d  G efäßchirurgen zu  e m p ­
fehlen.

T. V e r e b é l y
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A. W i l l e : Die Enkopresis im  K indes- und  
Jugendalter X  -f- 142 S e iten  m it 2 A bb il­
dungen  u n d  64 T abellen . Springer-V erlag , 
B erlin  — H eid  eiberg  — N ew  Y o rk —T okyo
1984. P re is  DM 82 ,—

D as B uch is t B an d  36 d e r  R e ih e  M ono­
g rap h ien  aus dem  G esam tg eb ie te  der 
P sy ch ia trie . E s b e faß t sich  m it  e inem  fü r 
P sychologen  un d  K in d e rä rz te  seh r w ich­
tigen  T hem a. Zw ischen 1973— 78 w urden  
1867 K ra n k e  u n te rsu c h t, v o n  den en  165 
K in d e r a n  E nkopresis l i t te n  (128 K n ab en  
un d  37 M ädchen). D as D u rc h sc h n itts a lte r  
w ar 7 — 9 Ja h re  (von  4 b is  16 J a h re n ) .

E s  w urde  fe s tg es te llt, d a ß  bei den  
P a tie n te n , die die vo llkom m ene R e in igke it 
n ich t erre ich ten , n eb en  d e r  E nkop resis 
seh r o f t auch  E n u res is  b e s ta n d . A u ß e r der 
E n u re s is  ko n n ten  auch  an d e re  S ym ptom e 
b e o b a c h te t w erden , beso n d ers  bei sekun ­
d ä re r  E nkopresis, w ie z. B . S ch la fs tö ru n ­
gen, E ß e tö ru n g en , N asch en . B ei einigen 
P ro b a n d e n  ersch ienen  P e rsö n lich k e its s tö ­
ru n g en  wie S teh len , L ü g en  usw . B ei 21%  
d e r  P a tie n te n  w u rd e  e in  in fan tile s  p sycho ­
o rganisches S yndrom , b e i 7%  eine m o to ­
rische  u n d  bei 14% eine sp rach lich e  S tö ­
ru n g  gefunden. D e r In te ll ig e n z te s t zeig te 
fo lgendes B ild: bei 14%  w a r d e r  IQ  zw i­
schen  70 und  90, bei 68%  zw ischen  90 und  
HO u n d  bei 27%  ü b e r  110.

B is zum  6. L eb en s ja h r w a ren  22%  d er 
P a tie n te n  w enigstens e in m a l m eh r als 
e inen  M onat, 12% einen  M o n a t v o n  ih re r 
M u tte r  g e tren n t. E in  V ie rte l d e r  E nkopre- 
tik e r  w aren  u n erw ü n sch te  K in d e r  u n d  
11% w aren  unehelich  geboren . D as  d y sh a r­
m onische elterliche M üieu sp ie lte  eine au s­
schlaggebende R olle: E h e k o n flik te , Schei­
d ung , S tiefe ltern , G eschw istere ifersuch t 
o d e r a b e r ein zu  enges o d e r schlech tes 
M u tte r—E lte rn —K in d e r  V e rh ä ltn is . B ei 
den  E lte rn  d e r  E n k o p re tik e r  konn ten  
neu ro tische  S y m ptom e o ft verze ichnet 
w erden .

D ie A rb e it g lied ert sieh  in  4 Teile.
I .  Teil: L ite ra tu rü b e rs ic h t d e r  E n k o ­

presis;
I I .  Teil: D rei v erg le ichende U n te r­

suchungen  :

1. V erg leich  d e r en kop re tischen  K n ab en  
und  M ädchen  m it dem  ganzen  K ra n k e n g u t;

2. V erg leich  von  p rim ären  u n d  sek u n ­
d ä ren  E n k o p re tik e rn ;

3. V erg le ich  d e r  E n k o p re tik e r  m it E u re- 
tik e rn :

I I I .  T eil: K a tam n e stisch e  U n te rsu c h u n ­
gen. E s  w ird  b e s tä tig t, d aß  d ie  E nkop resis  
als e ine e rn s th a f te  S tö ru n g  des K indes- 
und  J u g e n d a lte r s  b e tra c h te t w erden  m uß . 
E s  g ab  F ä lle , bei denen  eine 7 jährige 
B e h an d lu n g  erfolglos blieb.

IV . T eil: D ie T herap iem ög lichkeiten , 
besonders d ie  ind iv iduelle  B eh an d lu n g  
w erden  besp rochen .

F ü r  d ie  E n ts te h u n g  d e r E n k o p resis  
w aren  fo lgende F a k to re n  v e ran tw o rtlich :

1. K o n s titu tio n e lle  sp ä te  E n tw ick lu n g ;
2. F rü h e  T rau m a tis ie ru n g —S cheidung— 

H ilflo sigke it;
3. F am ilien e in flu ß , — zu  s tren g e  D is­

ziplin;
4. A uslösende F a k to re n , w ie V erän d e­

ru n g en  in  d e r  Fam ilie , G e b u rt von  G e­
schw is te rn , W echsel d e r U m gebung , usw .

6. E ig en d y n am ik  d e r  E n k o p res is : es 
h a n d e lt sich  u m  einen  K re is lau f. D as 
en k o p re tisch e  K in d  le n k t d ie  A u fm erk ­
sam k e it a u f  sich, se lb st d u rc h  e rlitten e  
S tra fe , w as von  ih m  als e ine positive  
E rsch e in u n g  b e tra c h te t w ird , es v e rä n d e r t 
die F am ilien k o n flik te , d e r  E n k o p re tik e r  
w ird  a ls  S ündenbook  b e tra c h te t .

E s  w ird  b e to n t, d a ß  bei d e r  E n tw ick lu n g  
d e r E n k o p re s is  alle fü n f  F a k to ro n , m it 
versch ied en em  G ew icht, eine R o lle  spielen.

M aria  Szokoly

G. N is s e n , C. E g g ees , J .  M a b t in iu s : 
Kinder- und  jugendpsychiatrische Pharm a­
kotherapie X I I  +  370 Seiten  m i t  10 A b b il­
dungen . S pringer-V erlag , B e r lin —H eid e l­
b e rg — N ew  Y o rk —T okyo 1984. P re is  DM 
38 ,—

D as v o n  d re i in  d e r P h arm ak o lo g ie  g u t 
o r ie n tie r te n  K lin ik e rn  v e rfa ß te  lüeken- 
fü llende  B u c h  im press ion ie rt d en  L eser m it 
seinem  R e ic h tu m  a n  In fo rm a tio n e n  und
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d e r  G ed ru n g en h e it des S tils . E s  so ll in  d e r 
L ö su n g  d e r  so viel d isk u tie r te n  u n d  s tä n d ig  
w ie d e r  aufgew orfenen F ra g e  H ilfe  b ie ten : 
so llen  w ir  M edikam ente, u n d  w en n  ja , 
w e lch e  M edikam ente in  d e r  K in d e rp s y ­
c h ia t r ie  anw enden  ? D as P ro b le m  is t von  
m e h re re n  G esich tspunk ten  d is k u tie r t ,  d a  
d ie  L ö s u n g  psychischer P ro b le m e  m it 
P h a r m a k a  in  der frü h en  P e r io d e  d e r  P e r ­
sö n lich k e itsen tw ick lu n g  n o ch  w en ig e r a d é ­
q u a t  s e in  d ü rfte , als sp ä te r  u n d  d a  die 
b e i E rw a c h se n e n  g u t b e w ä h r te n  P sy c h o ­
p h a r m a k a  im  K indesa lte r m a n c h m a l u n g e ­
w o h n te  parad o x e  W irk u n g en  e n tfa lte n . 
D e n n o c h  gelangen diese S u b s ta n z e n  u n v e r ­
m e id lic h  a u ch  in  der p ä d ia tr is c h e n  P ra x is  
z u  e in e r  im m er b ed eu ten d eren  R o lle . In  
F ä lle n  v o n  p sy c h o th e ra p e u tisc h e r U n z u ­
g ä n g lic h k e it ,  H eftigkeit d e r  S y m p to m e , 
G e s p a n n th e i t  in  K ris e n s itu a tio n e n  fü h lt 
sich  d e r  K in d erp sy ch ia te r gezw u n g en , au ch  
b e i r e la t iv e  In d ika tion  zu m  M ed ik am en t 
z u  g re ife n . B ei Psychosen  u n d  o rgan isch  
b e g rü n d e te n  Sym ptom en h a n d e lt  es sich 
in  e r s te r  R e ih e  um  eine p h a rm ak o lo g isch e  
B e h a n d lu n g .

D ie  A u to re n  gehen d av o n  a u s , d a ß  m a n  
P h a r m a k a  lediglich m it d e r  g rü n d lic h e n  
K e n n tn is  d e re r W irkungsm echan ism us v e r­
w e n d e n  d a r f .  So w erden  a lso  a u f  den  
e rs te n  80 Seiten  des B uches d ie  a llg em ein en  
p h arm ak o lo g isch en  G ru n d lag en  b e sp ro ­
ch en : A b so rp tio n  der M ed ik am en te , ih re  
V e r te i lu n g  im  O rganism us, B io  tr a n s fo rm a ­
tio n  u n d  E lim ina tion , F ra g e n  d e r  G ew ebe­
a f f in i t ä t  u n d  des A n g riffp u n k tes  m i t  H in ­
s ich t a u f  die versch iedenen  T y p e n  von  
R e z e p to re n . Problem e d e r  K o n tro l le  d e r 
W irk u n g  u n d  ethische B ez ieh u n g en  w erden  
so d a n n  e rö r te r t .  D er A d a p tie ru n g  d ieser 
K e n n tn is s e  zum  K indes- u n d  J u g e n d a l te r  
is t  e in  g ro ß e r  Teil gew idm et. H ie r  w erden  
d ie  a lte rn a t iv e n  und e rg än zen d en  B e h a n d ­
lu n g e n , w ie  P sycho therap ie , S o z io th e rap ie , 
R o lle  d e r  H eilpädagogik , R e g e ln  fü r  den  
K o n ta k t  m it  E lte rn  k u rz  u n d  k la r  e r lä u ­
te r t .

D a s  d r i t t e  K ap ite l b e h a n d e lt d ie  e inze l­
n en  G ru p p e n  der P sy c h o p h a rm a k a . Im  
v ie r te n  K a p ite l  w erden d ie  In d ik a tio n e n

angegeben  u n d  b e to n t, d aß  jew eils solche 
S ynd rom e a n g e fü h r t w u rd en , bei denen  
d ie  V e rab re ich u n g  von  P sy c h o p h a rm a k a  in 
F ra g e  k o m m en  k an n . M it d e r  kn ap p en , 
doch  k la re n  S ch ilderung  v o n  Ä tiologie, 
S ym pto m ato lo g ie  u n d  B eh a n d lu n g sr ic h t­
lin ien  d ü r f te  d ieser T eil e in em  kleinen 
p ra k tisc h e n  p sy ch ia trisch en  L e h rb u c h  e n t­
sp rechen . D ie G esich tsp u n k te  sin d  ek lek ­
tisch , w as in  diesem  T h em en k re is  auch  
n ic h t a n d e rs  sein  kann .

D as le tz te  K a p ite l b e fa ß t sich  m it den 
S y m p to m en  d e r  V erg iftungen . D e r B and  
e n th ä l t  absch ließend  ein V erze ichn is  der 
a u f  dem  d eu tsch en  S p rach g eb ie t z u r  Zeit 
a n g ew an d ten  P sy ch o p h a rm ak a .

G . V ik I r

B . Me y e r -P r o b st , H . T e ic h m a n n : Risiken  
fü r  die Persönlichkeitsentwicklung im  K in ­
desalter. 318 S e iten  m it 118 A b b ild u n g en  
u n d  112 T abe llen . G eorg T h iem e , Leipzig 
1984. P re is  M 9 8 ,—

D ieses B u ch , eine R o s to c k e r  L än g s­
sc h n itts tu d ie , b esch ä ftig t sich m i t  d em  sog. 
sozial-b io logischen P ro b lem , d. h . m i t  dem  
E in flu ß  d e r  gesellschaftlichen  F a k to re n  au f  
die P ersö n lich k e itsen tw ick lu n g  m it  R ü c k ­
s ich t a u f  d ie  b iologischen G egebenhe iten  
des M enschen. D e r M ensch h a t  e ine b io lo­
gische N a tu r  u n d  is t g le ichzeitig  e in  gesell­
schaftliches W esen. So w ird  a u c h  das 
K ra n k h e itsb ild  d u rch  die sozia len  F a k to re n  
e rw e ite rt, m od ifiz iert.

D as  eine Ziel d ieser S tu d ie  w ar, die 
U rsachen  u n d  B ed ingungen  in te r in d iv i­
d u e lle r D ifferenzen  u n d  ih re  p rognostische  
B ed eu tu n g  aufzuzeigen a m  B eisp ie l der 
E n tw ick lu n g  v o n  R is ik o k in d ern . D ie B e­
zeichnung  „ R is ik o k in d “ s ig n a lis ie r t eine 
e rh ö h te  G efah r fü r  eine E n tw ic k lu n g s ­
s tö ru n g  o d e r -Schädigung. So is t  also  n ich t 
jedes m it e inem  R is ik o fa k to r  b e la s te te  
K in d  ein R is ikok ind . R is ik o fa k to re n  sind 
sow ohl b io logische als au ch  psychosoziale  
B ed ingungen , d ie  allein  o d e r in  V erflech ­
tu n g  s tö re n d  oder hem m end  w irk e n  können  
u n d  die E n tw ick lu n g sch an cen  b e e in trä c h ­
tigen .
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F e rn e r  u n te rsu c h t diese S tu d ie  die 
In te ra k t io n  zw ischen frü h k in d lich en  ze re ­
b ra len  B e las tu n g sfak to ren  u n d  den  U m ­
w eltv erh ä ltn issen . D ie frü h k in d lich e  H irn ­
schäd igung  a ls U rsache  fü r  V e rh a lten s­
an om alien  w ird  v o n  versch iedenen  m ed i­
z in ischen  D iszip linen  u n te rsu c h t; ih re  d e ­
te rm in ie ren d en  F a k to re n  vo n  d e r  P e r in a ­
to log ie  u n d  N eu ro p sy ch ia trie , die K o m p en ­
sa tio n  von  d e r  S onderpädagog ik  u n d  die 
k au sa len  Z ugangsw ege vo n  d e r  N euro- 
psychologie.

D ie L än g ssch n itts tu d ie  v e rfo lg t die 
E n tw ick lu n g  von  294 R isiko- u n d  K o n iro ll­
k in d e rn  au s R o s to ck  se it d e r  G eb u rt 
1970/71. B ei den  b e rü ck s ich tig ten  E in f lu ß ­
fa k to re n  a u f  die P ersö n lich k e itsen tw ick ­
lu n g  u n te rsch e id en  sich d ie b iologischen 
R is ik o fak to ren  (die p e rin a ta len  R isik en  
m it d en  a lim en tä ren , in fek tiösen , tox ischen , 
hy p o x isch en  u n d  tra u m a tisc h e n  E in w ir­
k u n g en  w äh rend  d e r  1 — 2 L ebensjah re) 
u n d  die psychosozialen  R is ik o fak to ren  
(z. B . d ep rav ie ren d e  M ilicueinflüsse). D ie 
e in g ese tz ten  psychologischen M ethoden  w a­
ren : E n tw ick lu n g sk o n tro llv e rfah ren , In te l ­
lig en z tes t fü r  d as V orschu la lte r, L e rn te s t, 
F ig u r-G ru n d -B ild e r, Sprechprobe, K o n ­
z e n tra tio n sh an d lu n g sv e rfah ren , E n z e p h a ­
lo p a th ie -F rag eb o g en , E rz ieher-F ragebogen , 
E rz iehungseinste llung-F ragebogen , schu l­
ä rz tlic h e r  S ieb test. D ie m edizin ischen  B e­
zu g sd a ten  s tü tz e n  sich a u f  d ie  D o k u m en ­
ta t io n  d e r  P e rin a to lo g en  un d  N euro logen .

D iese L än g ssch n ittm e th o d e  h a t  fo l­
gende E rgebn isse  g eb rach t: D ie b io log i­
schen  u n d  psychosozialen  R is ik o fak to ren  
sind  m ite in an d e r v ie lfä ltig  v o rn e tz t; b io lo­
gische R is ik o fak to ren  ziehen an d e re  n ach  
sich , u n d  d as g il t auch  fü r  d ie  p sy ch o ­
sozialen  F a k to re n ; so b ilden  sich R is ik o ­
k e tte n . Ih re  W irk u n g  a u f  die psych ische 
E n tw ic k lu n g  des K in d es  is t v o n  dem  2. 
L eb en s ja h r an  zu erm essen. A u f die R is ik o ­
fa k to re n  re a g ie rt d e r  E n tw ick lu n g sq u o tien t 
am  em p fin d lich s ten  im  A lte r  von  2 Ja h re n , 
e r  b r in g t n ic h t n u r  d ie  m o to rischen , sp ra c h ­
lichen  u n d  D en k le is tu n g en  zu m  A usd ruck ,

so n d ern  auch  das N iveau  d e r  S p ie ltä tig k e it 
un d  S ozialanpassung . Im  V o rsch u la lte r  is t 
d e r  E Q  in s tab il; ein g u tes  A usgangsn iveau  
b eg ü n s tig t, ein schlech tes h e m m t den 
E n tw ick lu n g sfo rtsch ritt .

D ie  K le in k in d er, die kö rp e rlich  h in te r  
d e r  A lte rsn o rm  Z urückbleiben, sind  den 
psychosozia len  u n d  bio logischen R isiken  
m e h r au sg ese tz t. W enn  m an  M ädchen  und  
Ju n g e n  bei g leicher R is ik o b e la s tu n g  v e r­
g le ich t, is t festzustellen , d a ß  d ie  M ädchen 
b esser en tw ick e lt sind, in  d e r  frü h e n  K in d ­
h e it eine bessere o rganism ische K o m p en ­
sa tio n sfäh ig k e it haben  u n d  d a h e r  p sy ­
chisch  w eniger g e s tö rt sind . D ie  bio logi­
schen  u n d  psychosozialen  E in f lu ß fa k te n  
v e ru rsach en  d as abw eichende V e rh a lten  
ebenso  w ie d ie versch iedenen  L e istungen . 
U n ru h e , U ngesch ick lichkeit, sch lech te  K o n ­
z e n tra tio n  und  A usdauer sind  s tä rk e r  b io ­
logisch d e te rm in ie r t; In te lligenz , S prache  
und  soziale V erhaltensw eisen  sin d  s tä rk e r  
in ilieuabhäng ig . A uch d e r k ö rp e rlich e  Ge- 
sam lo in d ru ck  (akzeleriert, a lte rsg e rech t, 
re ta rd ie r t)  s te h t m it d e r R is ik o b e las tu n g  
im  Z usam m enhang . D ie E n tw ic k lu n g  des 
K in d es  w ird  auch  vom  A u sm aß  d e r 
R is ik o b e las tu n g  b estim m t. D e r E in flu ß  
p rä - u n d  p e rin a ta le r  K om p lik a t ionen  (bio­
logische F ak to ren ) a u f  die ge is tige  E n t ­
w ick lung  n im m t m it zu n eh m e n d em  A lte r 
ab , w äh rend  die psychosozialen  B e la s tu n ­
gen  ih ren  en tw ick lungshem m enden  E in ­
f lu ß  b e ib eh a lten  oder v e rs tä rk e n . D ie 
b io logischen und  psychosozialen  R isiken  
w irken  analog . D as is t d ie V o rau sse tzu n g  
fü r  ih re  w echselseitigen V e rs tä rk u n g se f­
fek te . D ie als R eak tio n  a u f tre te n d e n  V or­
gänge v o n  K o m pensa tion  u n d  D ek o m p en ­
sa tio n  b e ru h e n  a u f  d e r P la s t iz i tä t  des 
Z en tra ln e rv en sy stem s.

D ie A ufhellung  d e r W irkungsw eise  von 
R is ik o fa k to re n  d ien t dem  Ziel d e r  P rä v e n ­
tio n  u n d  K om p en sa tio n ; be ides w ird  d u rch  
th e ra p e u tisc h e s  und  pädagog isches B e­
m ü h en  v e rw irk lich t.

K la ra  G a i-lu s
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W . B e r g e r , V . D ie t z , A . IIh f s c h m id t , 
R . JtnsTG, K .- J .  Ma u r it z , D . S c h m id t ­
b l e ic h e r : H altung und Bewegung beim  
M enschen  X  -f- 198 Seiten  m it  70 A b b il­
d u n g e n  u n d  2 T abellen . Springer-V erlag , 
B e r lin — H e id e lb e rg —N ew  Y o rk —T okyo  
1984. P re is :  D M  98 ,—

D a s  B u c h  is t das ausgezeichnete  P ro d u k t  
e iner a c h tjä h r ig e n  Z u sam m en a rb e it von  
N eu ro p h y s io lo g en , N euro logen  u n d  S p o rt - 
p h y s io lo g e n . D ie E n tw ick lu n g  d e r  H a ltu n g  
u n d  F o r tb e w e g u n g  des M enschen, deren  
n o rm a le  u n d  patho log ische C h a ra k te r is tik a  
w u rd e n  m i t te ls  m o d em en  V e rfah ren  u n te r ­
su c h t. D ie  E rgebn isse  u n d  F o lg e ru n g en  
d iese r U n te rsu c h u n g e n  sind  h e u te  ganz 
a k tu e l l ,  d a  d ie  bew egungsarm e L eb en s­
w eise u n d  an d ere  Z iv ilisa tionsschäden  
au ch  d ie  H a ltu n g  b ee in träch tig en . A uch  
e r fo rd e r t  d ie  E n tw ick lu n g  des S p o rte s , die 
L e is tu n g ss te ig e ru n g  m it g le ichzeitigem  G e­
s u n d h e its s c h u tz  d e r S p o rtle r  u n d  die 
g ez ie lte  W a h l d e r B e la s tb a rk e it d ie  genaue  
K e n n tn is  d e r  B ew egungsphysiologie un d  
d e r  A u sw irk u n g e n  der versch iedenen  T ra i­
n in g s a r te n . Z u  alldem  b ie te t d a s  B uch  
w e rtv o lle  H ilfe .

D e r  A u fb a u  des B uches is t ü b e rs ic h t­
lich . N a c h  e in e r deu tschen  u n d  englischen  
Z u sa m m e n fa ssu n g  des In h a l te s  folgen 
sechs se lb s tän d ig e , doch in e inanderg re i- 
fende K a p ite l ,  die jew eils eine d eu tsch e  
u n d  e in e  eng lische Z usam m enfassung  un d  
ein L ite ra tu rv e rz e ic h n is  ab sch ließ t.

K a p i te l  1 b esp rich t die E n tw ic k lu n g  d e r 
B ew egungsphysio log ie , die a u fre c h te  H a l­
tu n g , d ie  F o rtbew egung , d ie A rm zie l­
b ew eg u n g en , G le ichgew ichtskontro lle  un d  
R e fle x re g u la tio n . H erv o rzu h eb en  sin d  jene 
B e o b a c h tu n g e n , d ie sich a u f  d ie  k o rtik a le  
R e g e lu n g , d ie  E n ts te h u n g  des A u to m a tis ­
m us, d e s  L e rn en s  d e r B ew egung , B a ll­
w erfen s, K u g e ls to ß en  usw . beziehen . D as 
T h e m a  d e s  zw eiten  K ap ite ls  is t  d ie  P h y ­
siologie u n d  P athophysio log ie  des, die 
w ic h tig s te  S ta tio n  d e r  M en schw erdung  
k en n ze ich n en d en , a u frech ten  S teh en s . 
W ic h tig  i s t  d as  d r i t te  K a p ite l , d a s  die 
e le k tro m y o g ra p h isc h e n  U n te rsu c h u n g e n  
bei k o m p le x e n  B ew egungsab läu fen  e rö r te r t

u n d  w ertv o lle  R ich tlin ien  zu bew egungs­
physio log ischen  S tud ien  b ie te t.

A u f d a s  In te re sse  von  P ä d ia te rn , N e u ro ­
logen u n d  O rth o p äd en  k a n n  d a s  ku rze  
v ie r te  K a p ite l  ü b e r die E n tw ick lu n g  des 
Z w eibeinganges beim  K le in k in d  rech n en . 
K a p ite l 5 b eh an d e lt die S tö ru n g en  von  
G ang u n d  B alance  n ach  sp inalen - u n d  
H irn läs io n en  u n d  is t vom  d iagnostischen  
u n d  th e ra p e u tisc h e n  S ta n d p u n k t ä u ß e rs t 
w ich tig . D ie  B eo b ach tu n g en  a n  K in d e rn  
m it c e reb ra l p a lsy  können  bei d e r  k o n se r­
v a tiv e n  o d e r  a b e r ch iru rg ischen  B e h a n d ­
lung  d iese r P a tie n te n  g u t v e rw en d e t 
w erden .

Im  le tz te n  K a p ite l w ird  d ie  A n ­
w endung  d e r  m o to rischen  F o rsch u n g s­
ergebnisse  be im  spo rtlichen  K ra f t tra in in g  
besp rochen . E s  w ird  b e to n t, d a ß  neben  
d e r  M u sk e lq u ersch n ittsv e rg rö ß eru n g  die 
neu ro n a le  A npassung  einen w ich tigen  F a k ­
to r  d a rs te ll t .

D as W e rk  d ü rf te  zu r  W eite rfo rsch u n g  
an regen , sich  ab e r auch  zu r  p ra k tis c h e n  
V e rw ertu n g  b e i der T h erap ie  v o n  B ew e­
g u n g ss tö ru n g en  n ü tz lich  erw eisen u n d  so 
die Z ie lse tzung  d e r A u to ren  erfü llen .

T . V iz k e l e t y

Onkologie. R e d ig ie r t v o n  B . K o r n h u b e r  
X V I -j- 184 S e iten  m it 12 A b b ild u n g en  
u n d  9 T ab e llen . Springer-V erlag , B e r lin — 
H e id e lb e rg —N ew  Y o rk —T okyo  1984. P re is  
DM  3 2 ,—

D as in  d e r  R e ih e  „ P ä d ia tr ie : W e ite r­
un d  F o r tb ild u n g “ erschienene B u ch  b e fa ß t 
sich m it  d en  w esen tlichsten  T eilgeb ie ten  
d e r p ä d ia tr isc h e n  O nkologie: a k u te  lym - 
p h o b las tisch e  u n d  m yeloische L eu k äm ie , 
M edu llob lastom  u n d  E w ing -S arkom . D ie 
K a p ite l d e r  A rb e it decken  also  n ic h t d as 
ganze  S p e k tru m  von  T um oren . D as  Ziel 
des W erk es  w eich t v o n  d en  im  äh n lich en  
T h em en k re is  b e k a n n te n  A rb e iten  ab , es 
t r a c h te t  led ig lich  den  N ich tonko logen  z e it­
gem äße In fo rm a tio n  ü b e r d ie  M öglich­
k e iten  d e r  D iagnostik  u n d  T h e rap ie  zu 
b ie ten . H e u te  w erden  diese K ra n k e n  
zw ecks k o m p lex e r B eh an d lu n g  in  Z en tre n
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m it en tsp rechender E rfa h ru n g  konzen- 
t r ie r t .  M it d e r  Schilderung  d e r  d iag n o s ti­
schen  un d  th e rap eu tisch en  M öglichkeiten  
u n d  d e r  h eu te  e rre ich b aren  H e ilu n g sau s­
s ich ten  w ünsch t das B uch  d ie  Ü berw eisung  
d e r  K in d e r m it M alignom en an  diese 
Z en tre n  zu fö rdern .

D ie einzelnen K a p ite l w u rd en  von  
e rfah ren en  und  a n e rk a n n te n  P e rsö n lich ­
k e iten  des F achgeb ie tes v e rfaß t . E s  w erden  
s te ts  die H äu figke it, u n d  w o es m öglich 
is t, auch  die Ät iologie, so d an n  d ie  klin ischen 
S y m p to m e, das häm ato log isehe  bzw . h is to ­

logische B ild, die d iagnostischen  U n te r ­
su chungen  un d  die S tad ien e in te ilu n g  e rö r­
te r t .  F e rn e r  ist in den K a p ite ln  d ie  B e­
sch re ibung  d e r zu r Z e it v e rb re ite te s te n  
F o rm en  d e r  T herap ie  m it  den  ev en tu e ll 
no tw end igen  su p p o rtiv en  th e rap eu tisch en  
M aßnahm en  zu finden , u n d  absch ließend  
s ind  die p rognostischen  A u ssich ten  ange­
d e u te t . M it ausgew äh lten  L ite ra tu ra n g a ­
b en  tra c h te te  der R e d a k te u r  d ie  In te re s ­
sen ten  zu in tensiverer In fo rm a tio n  zu  v e r­
helfen ; diese f in d e t m an  am  E n d e  dor 
b e tre ffen d en  K ap ite l o d e r a b e r  in  den  
T e x t e ingeschalte t. V on d en  K a p ite ln  is t 
d ie  A usführlichkeit d e r  B esp rech u n g  der 
L eu k äm ie  (H enze, C reu tzig) u n d  des 
R h ab d o m y o sa rk o m s (T reu n er un d  N ie t­
h am m er) hervorzuheben . A bsch ließend  is t 
e in  ku rzes K ap ite l dem  U ltra sc h a ll in  der 
T u m o rd iag n o stik  gew idm et.

D as B uch  soll dem  N icht Onkologen, 
d em  in  K lin ik  und  P ra x is  tä t ig e n  K in d e r­
a r z t  in g ed rän g te r doch k la re r  u n d  g u t 
ü b e rseh b a re r F o rm  d as W esen tliche  der 
neu en  K enn t nisse der ze itgem äßen  p äd ia t r i­
schen  O nkologie v e rm itte ln .

D . Sc h ü l e r

Serology of 'Tuberculosis and BCG Vaccina­
tion  ed ited  b y  W  F o x . A d v an ces in  T u b e r­
culosis R esearch  Vol 21. V I I I  -f- 252 pages 
w ith  5 figu res and  24 tab les . K arg er, B asel 
1984. P rice : DM 1 9 8 ,-

T he  re su lts  achieved in research  on  th e  
im m onology  o f tubercu losis an d  BCG v ac ­
c in a tio n  a re  sum m arized  in  th e  th ree  
p a p e rs  o f  th is  book.

T he first, p ap e r, w rit te n  b y  J .  M. G range 
on th e  h u m o ra l im m une  resp o n se  in  t uber­
culosis, on its  n a tu re , b io log ica l role and 
d iagnostic  usefulness, e v a lu a te s  th e  sero­
logical m ethods carried  out. in  p a ra lle l w ith 
th e  c u ltu ra l d iagnosis o f  tu b e rcu lo s is . Tho 
d iagnostic  p rocedu re  o f  tu b e rc u lo s is  would 
be  m uch  easier if  th e  bacterio log ical 
m eth o d s could be  rep laced  b y  reliable 
im m unological m e th o d s  t h a t  a re  techn i­
ca lly  sim ple and  less ex p en siv e .

E x a c t know ledge o f  p ro te in , po lysac­
charide  a n d  lipid s tru c tu re  o f  th e  com plex 
an tig en  o f m y co b ac te ria  is indispensable 
fo r th e  use o f se ro im m unolog ica l m ethods 
o f  tubercu losis. C o m p ara tiv e  research  by 
sérod iagnostic  m e th o d s  o n  an tig e n  s tru c ­
tu r e  w ould add  m uch  to  th e  so lu tion  of 
taxonom ic  questions a s  w ell.

T he  follow ing sero log ica l m e th o d s  are 
ev a lu a ted  b y  th e  a u th o r :  com plem en t 
f ix a tio n , agglut in a tio n , h aem a g g lu tin a tio n , 
haem aggregation , la te x  a g g lu tin a tio n , p re ­
c ip ita tio n , gel d iffusion, flu o rescen t a n ti­
body  te s t, R IA  an d  E L IS A .

T he in itia l m e th o d s  in  tubercu losis 
serology w ere C F T  — in tro d u c e d  in 
1901 —, ag g lu tin a tio n  a n d  p rec ip ita tio n ; 
since 1945 h aem a g g lu tin a tio n  an d  ant igen 
s tru c tu re  analysis; and  a t  p re s e n t, research 
on  tho  com plex in te ra c tio n s  o f  hum oral 
an d  cell-m ediated  im m u n ity  furnishes 
m uch new  in fo rm atio n . In t ro d u c tio n  of 
m onoclonal an tibod ies  h a s  o p ened  a  p ro ­
m ising field.

T he second p a p e r  (H . G . te n  D am : 
R esearch  on BCG v acc in a tio n ) rev iew s the 
co n trad ic to ry  re su lts  o f  co n tro lled  trials 
on  th e  p ro tec tiv e  va lue  o f  B C G  vaccina­
tio n s carried  o u t since 1940. T h e  discre­
p an cy  in  th is  re sp ec t m a y  h a v e  m any 
sources: n u m b er o f  live b a c te r ia  p e r  vac­
c in a tio n  dose, m ode o f v a c c in a tio n , v iab il­
i ty  o f th e  vaccine, re s id u a l v iru lence  and 
a llerg iza tion  p o ten cy  o f th e  BCG  substra in  
used fo r cu ltu res, p re s e rv a tio n  techniques, 
cross im m un iza tion  b e tw e e n  BCG and 
a ty p ica l m yco b ac te ria  o f  th e  env ironm en t.

T he p resen t c o n tro v e rsy  on  th e  p ro tec ­
tiv e  value  o f BCG v a c c in a tio n  h as been
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e lic ite d  b y  th e  evalua tion  o f  d a t a  o f  a  7.5 
y e a r  fo llow -up  tr ia l in  In d ia  in i t i a te d  in  
1968. T h e  vaccination  h a d  n o  p ro te c t iv e  
v a lu e  a s  com pared  w ith  p lace b o , ir re s p e c ­
t iv e  o f  th e  dose or th e  k in d  o f  v acc in e .

I n  t h e  m ind  of W H O  e x p e r t s ,  th is  
“ in e f f ic a c y ” o f th e  v a c c in a tio n  m a y  be 
a t t r i b u te d  to  an y  of th e  fo llow ing  fa c to rs : 
fa u l t iv e  g ro u p in g  based on  p re v a c c in a tio n  
tu b e rc u l in  sensitiv ity , red u ced  v iru le n c e  
o f  t h e  so-called  In d ian  M. tu b e rc u lo s is , 
e x t in c t io n  o f  BCG allergy w ith in  2 .6  y ea rs , 
h ig h  in c id en ce  of leprosy, h ig h  r a t e  o f 
e x o g e n o u s  reinfection, m assiv e  p re v a le n c e  
o f  a ty p ic a l  m ycobac teria  in  th e  e n v iro n ­
m e n t ,  sh o r te n e d  d u ra tion  o f  p ro te c t io n  b y  
B C G , u s e  o f  lyophilised B C G  v a c c in e s .

I n  c o n tr a s t  to  th e  u n fa v o u ra b le  re s u lts  
o b ta in e d  in  Ind ia , m an y  f ie ld  s tu d ie s  
—- c o n d u c te d  in  M anchester, H a m b u rg , 
M a la y s ia , S ingapore and  K o re a  — h av e  
d e m o n s tra te d  a  p ro tec tion  r a te  o f  60 — 90%  
in  c h ild re n  vaccinated  w ith  B C G .

T h e  th i r d  p ap er (L o tte , A ,. W asz- 
H ö c k e r t  Poisson, N ., D im itre sc u , N ., 
V e rro n , M ., Couvet, E .: B C G  c o m p lic a ­
tio n s : e s tim a te s  o f th e  risk s  a m o n g  v a c ­
c in a te d  su b jec ts  and  s ta t is t ic a l  an a ly s is  
o f  t h e i r  m a in  ch a rac te ris tics) o ffe rs  a  
c o m p le te  review  o f a ll c o m p lic a tio n s  
o b se rv e d  since th e  in tro d u c tio n  o f  BCG 
v a c c in a tio n  in  1921. T he n u m b e r  o f  BCG 
v a c c in a tio n s  carried o u t w ith in  t h e  f ra m e ­
w o rk  o f  n a tio n a l and  W H O /U N IC E F  
c a m p a ig n s  b o th  before a n d  a f t e r  th e  
S eco n d  W o rld  W ar is e s tim a te d  a t  1.2 — 2.0 
th o u s a n d  m illions. D ecreasing  tu b e rc u lo s is  
m o rb id i ty ,  th e  necessity  o f  e v a lu a t io n  of 
th e  b e n e f i t/ r is k  ra tio  b y  a d e q u a te  a d a p ­
ta t io n  o f  th e  BCG v ac c in a tio n  c a le n d a r  
m a d e  a n  in te rn a tio n a l co m p a riso n  o f  risks 
o f  B C G  vacc in a tio n  im p e ra tiv e .

T h is  is th e  firs t c lassif ica tio n  o f  BCG 
c o m p lic a tio n s  based on c lin ica l, b a c te ­
rio lo g ica l, histological an d  b io lo g ica l d a ta , 
c o m p u lso ry  vaccination  sy s te m s , d is to r ­
t io n s  in  incidence figures c au sed  b y  in a c ­
c u ra te  re g is tra tio n  are  ta k e n  in to  co n sid ­
e ra t io n . T h e  incidence o f  e a r ly  local 
c o m p lic a tio n s  like su p p u ra tiv e  ly m p h a ­

den itis  can  b e  reduced  b y  th e  use o f 
lyophilised  v acc in e  an d  im proved  v acc in a ­
tion  te c h n iq u e . I n  th e  few  fa ta l  cases, 
a  defic iency  o f  cell-m ed ia ted  im m u n ity  
can a lw ays b e  d e te c te d .

L .  L u g o s i

N e w  M I, L e v i n e  L S : Congenital adrenal 
hyperplasia M o n o g rap h s on  E ndocrino logy  
Vol 26. I X  -j- 88 p ag es w ith  35 figu res an d  
6 tab les . S p ringer-V erlag , B e rlin —H eid e l­
berg—N ew  Y o rk —T okyo  1984. P rice  DM  
72,—

N ew  a n d  L ev in e , th e  in te rn a tio n a lly  
w ell-know n e x p e r ts  o f  ad ren a l en d o ­
crinology, su m m arized  th e  recen t know l­
edge in  th e  f ie ld  o f  congen ita l ad ren a l 
hy p erp lasia . I n  th is  sh o r t m onograph  th e  
reader w ill be  a c q u a in te d  w ith  n o rm al as 
well a s  p a th o lo g ic a l stero idogenesis. T he 
m odern  b io ch em ica l an d  enzym ological 
m ethods a llow ed  to  d iscover th e  enzym e 
defects w h ich  re s u lt  in  v arious in te rsex u a l 
d isorders. T h e  basic  defec t m u s t be w ell 
defined since  ae tio log ica l diagnosis an d  
ad eq u a te  th e r a p y  d epend  on th e  precise  
b iochem ical d iagnosis.

T he 4 th  c h a p te r  deals w ith  th e  la te s t 
discoveries. I n  th e  a d ren a l co rtex  th e  zona 
fasc icu la ta  a n d  zona  g lom eru losa seem  to  
be tw o  fu n c tio n a lly  d is tin c t g lands; i t  is 
therefore  e a sy  to  u n d e rs ta n d  th e  d if ­
ference o f  c lin ica l sy m p to m s associated  
w ith  a p p a re n t ly  th e  sam e enzym e defects.

T he m a in  t a s k  o f  th e  m ono g rap h  is to  
clarify  th e  b iochem ica l an d  endocrino log­
ical b ac k g ro u n d  o f  congen ita l ad ren a l 
hyperp lasia . T h ere fo re  th e  ch a p te r  dealing  
w ith t r e a tm e n t  is to o  sh o r t an d  som ew hat 
superficial. F ro m  th e  p rac tic a l p o in t o f  
view, m o re  co n c re te , u sefu l a n d  gu id ing  
d a ta  w ou ld  b e  n eeded , since fo r p a tie n ts  
w ith su ch  d iseases th e  crucia l questions 
are  th e  sex  a ss ig n m e n t an d  th e ra p y .

T he la s t tw o  c h a p te rs  deal w ith  genetics 
and  p re n a ta l  d iagnosis o f  th e  v a rio u s form s 
o f co n g en ita l a d re n a l hy p erp lasia . T h is 
p a r t  w ill m e a n  a  g re a t he lp  fo r genetic  
counsellors, to o .
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T he te x t  is easy  to  re a d , th e  illu s tra tio n s  
a re  excellen t. T h e  w ell-chosen li te ra tu re  
co n ta in s  th e  la te s t  d a ta , and  th e  sh o r t 
su b jec t index  is enough  fo r o rien ta tio n . 
T he  book  m ay  be  recom m ended  to  p a e d ia ­
tr ic ian s , endocrino log ists a s  well as g en e ti­
c is ts  w ho a re  a tte n d in g  p a tie n ts  w ith  
co n gen ita l a d ren a l h y p erp las ia .

P .  K is s

W . St o r m : Neugeborenensepsis und Inten- 
sivpflege S epsis-D iagnostik  bei in ten s iv ­
p fleg eb ed ü rftig en  N eugeborenen . 102 Sei­
te n  m it 8 A b b ild u n g en  un d  33 T abellen . 
Périmé«! F ach  buch-V erl aga-G esellschaft, E r ­
langen  1984. P re is  D M  38,—

In  dem  v o rliegenden  B uch  w erden  die 
a n  d e r  N eu g eb o ren en -In ten s iv ab te ilu n g  
d e r  U n iv e rs itä tsk in d e rk lin ik  D üsseldorf 
gew onnen reichen  E rfah ru n g en  des A u to rs  
zu sam m engefaß t.

D ie N eonato logen  h a b e n  schon  lange 
v e rm u te t u n d  w issen h e u te  b ere its , daß  
die schw ere N eugeborenensepsis, die a llge­
m ein d e r  m asch inellen  B ea tm u n g  zuge­
sch rieben  w urde , n u r  in  e inem  m inderen  
Teil d e r  F ä lle  die F o lge  d e r  In ten siv p fleg e  
oder v o n  hyg ien ischen  V ersäum nissen  is t. 
In  d ieser A rb e it w ird  d ies auch  w issen­
schaftlich  u n te r s tü tz t .  D ie D iagnose der 
Sepsis k an n  d u rc h  d ie  k lin ischen  S y m p ­
tom e, die positive  B lu t (L iquor) B a k te ­
riologie u n d  bew eisk räftige  L ab o rb efu n d e  
g es ich e rt w erden .

D ie U rsach en  d e r  zufolge d e r In te n s iv ­
pflege, n am en tlich  d e r  in tra v a sk u lä re n  
K a th e te ris ie ru n g , m asch inellen  B ea tm u n g , 
In fu sionen , p a re n te ra le  E rn ä h ru n g  u n d  
d eren  K o m p lik a tio n en  h e rb e ig e fü h rten  
Sepsis w erden  eingehend  besp rochen  u n d  
b e to n t, daß  d ie  im  L au fe  d e r  In te n s iv ­
b e tre u u n g  e rm it te l te  p o sitiv e  B lu tb a k te ­
riologie K o n ta m in a tio n , vo rübergehende  
oder pers is tie ren d e  B ak te riä m ie  bed eu ten  
k an n . D esw eite ren  fo lg t die k ritische  
E rö r te ru n g  säm tlich e r zum  B ew eis d e r 
N eugebo renen in fek tion  b is je tz t  d ienenden  
L ab o r ve rfah ren ; n ach  den  E rfa h ru n g e n  des 
A u to rs  soll d ie  D iagnose lediglich die

g leichzeitige  A nw endung m eh re re r L ab o r- 
v e rfah ren  b e ruh igend  sichern, d a  d e r  d ia g ­
nostische  W e r t  einiger M ethoden n ic h t  e in ­
d e u tig  is t. D ie B edeu tung  d e r  h ä m a to lo -  
g ischen  B lu t-  und  L iq u o ru n te rsu c h u n g en  
unil d ie  bak terio log ische U n te rs u c h u n g  
von  U rin  u n d  M ageninhalt w ird  h e rv o r ­
gehoben  u n d  von den  d iagnostischen  T ests  
d ie m ik roskop ische  U n te rsu ch u n g  d e r 
p e rip h e re n  B lu tau sstrich en  zum  N ach w eis  
von  in traze llu lä ren  B ak te rien , fe rn e r  die 
G eg en stro m -Im m u n elek tro p h o rese  b e sp ro ­
chen . O hne en tsp rechende K la rs te llu n g  d e r 
In fe k tio n  k o m m t es o ftm alig  z u r  u n g e ­
re c h tfe r t ig te n  A n tib io tik u m b eh an d lu n g  
m it a ll ih re n  N ebenw irkungen  u n d  G e­
fah ren .

D as  k u rze , doch sehr a k tu e lle  B uch  
soll N eonato logen , G eburtshelfer u n d  L a ­
b o rä rz te n  em pfohlen  w erden.

G . K o r á n y i

D . R . B u c k l e , H . Sm it h : Development oj 
anti-asthma drugs. X I I  403 pages, B u t t e r ­
w o rth s , L o n d o n  1984. P rice £ 46.00

T h is  b o o k  review s a n ti-a s th m a tic  d ru g s , 
o ffers a  c ritic a l evalua tion  o f  th e i r  e fficacy  
a n d  o u tl in e s  research  o f th e  n e a r  fu tu re  
a n d  i ts  ex p ec ted  ach ievem en ts . P a r t  1 
sum s u p  th e  w ell-know n fac ts  a n d  k n o w l­
edge co ncern ing  p a th o m ech an ism , m a n i­
fe s ta tio n s  a n d  epidem iology o f  b ro n ch ia l 
a s th m a . T h e  role o f  m ed ia to rs  a n d  th e ir  
s ign ificance  in p h a rm aco th e rap y  o f  a s th m a  
a re  d iscu ssed  in th e  tw o s u b s e q u e n t sec­
tio n s . I n  re c e n t years, m u ch  kn o w led g e  
h a s  b een  g a th e re d  on h is tam in e , th e  f i rs t 
a n d  b e s t  s tu d ie d  m ed ia to r: w e h a v e  now  
a  b e t te r  in s ig h t in to  h is tam in e  re le a se  an d  
its  in te ra c tio n s  w ith  o th e r m e d ia to r  su b ­
s tan ce s , in to  th e  causes o f re la tiv e  ineffec­
tiv en ess  o f  H i  an tih is tam in es  in  a s th m a . 
T h e  ch em ica l s tru c tu re  o f th e  leu co trien ee  
h a s  b een  fu lly  an d  th e ir  b io log ica l e ffec ts  
re la tiv e ly  ex a c tly  c larified  d u r in g  th e  la s t 
y ea rs . R esea rch  on th e ir  a n ta g o n is ts  is 
s t il l in  th e  experim en ta l p h a se , c lin ical
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p ra c t ic e  h a s  n o t y e t p ro f ite d  o f  these  
e x p e r im e n ts . M uch p ro g re ss  h a s  been 
a c h ie v e d  w ith  th e  p la te le t a c tiv a tin g  fac­
to r  (P A F ), its  role in  in f la m m a tio n  a n d  in  
im m e d ia te  ty p e  h y p e rs e n s it iv ity  reactions. 
N o a n ta g o n is ts  to  th is  fa c to r  h a v e  y e t been 
d e te c te d .

T h e  th i r d  section  d ea ls  w ith  th e  d ru g  
th e r a p y  o f  a s th m a . T h e  m a te r ia l  is d is­
c u ssed  acco rd in g  to  th e  v a rio u s  m ode o f 
a c tio n s  o f  th e  d ru g s: (i) co m p ete tiv e
a n ta g o n is m ; (ii) fu n c tio n a l an tag o n ism ;
(iii) in h ib it io n  o f m ed ia to r re le a se ; (iv) sp e ­
c ific  h y p o sen s itiza tio n .

a d  (i). T h is  g roup  o f  d ru g s  com prises 
th e  H 1-ty p e  an tih is tam in es , th e  SRS-A  
a n ta g o n is ts  a n d  th e  an tich o lin e rg ic  com ­
p o u n d s . I n  th e  la s t su b g ro u p , re sea rch  o f 
m a n y  y e a rs  h a s  re su lted  in  v e ry  effective 
d ru g s  lik e  ip ra tro p iu m  a n d  o x y tro p iu m ; 
th e y  a r e  ineffective, o f  cou rse , i f  th e re  is 
no  v a g a l co m p o n en t in th e  m ech an ism  o f 
b ro n c h o s p a sm .

a d  (ii). C om petitive a n ta g o n ism  is a  
c h a ra c te r is t ic  fea tu re  o f  d ru g s  a c tin g  on 
th e  a d ren o recep to rs , th e o p h y llin e  an d  
p ro s ta g la n d in s . T he e ffec tiv en ess  o f  be ta - 
re c e p to r  in fluencing  d ru g s  is b e y o n d  d o u b t; 
in  p r in c ip le , an tag o n is ts  to  th e  a lpha- 
re c e p to rs , p re s e n t in th e  lung , m a y  be o f 
c lin ica l im p o rtan ce , b u t th is  a p p ro a c h  does 
n o t w o rk  in  p rac tice . T h e  c lin ica l efficacy 
o f  p ro s ta g la n d in s  is r a th e r  lim ite d  by  th e  
f a c t  t h a t  th e re  a re  a t  le a s t tw o  ty p e s  o f 
re c e p to r  o f  opposite  a c tio n  a g a in s t  these  
co m p o u n d s .

a d  (iii). A m ong th e  d ru g s  in h ib itin g  
m e d ia to r  re lease, d iso d iu m  cro m o g ly ca te  
p la y s  a n  o u ts ta n d in g  ro le. I t s  e ffe c t is fu lly  
d iscu ssed  a n d  also th e  d ru g s  t h a t  can  be 
a d m in is te re d  in  case o f  fa ilu re  o f  d isod ium  
c ro m o g ly c a te  a re  d ea lt w ith . A cco rd ing  to  
th e  a u th o r s ,  co rtico ste ro id s  b e lo n g  to  th is  
g ro u p ; i t  is genera lly  be liev ed  t h a t  in th e  
y e a r  2000 th e y  will be s til l in  u se  since

th is  ty p e  o f th e ra p y  is e ffec tiv e , well 
e la b o ra te d  an d  n o t to o  ex p en siv e . T hey  
th in k  t h a t  no real progress can  b e  ex p ec ted  
in  th e  f ie ld  o f  oral a n d  p a re n te ra l ste ro id s . 
W ith  th e  inhaled  p re p a ra tio n s  a  m ore 
fa v o u ra b le  m ode o f app lica tio n  a n d  sh o r te r  
p la s m a  h a lf  tim e  m ay  be ach iev ed . B y  in ­
h ib i t in g  th e  m etabolism  o f  a rach id o n ic  acid 
a  fa v o u ra b le  effect can be a t ta in e d  in  th e  
cyclo -oxygenase  an d  lipoxygenase  p a th ­
w ay s. D u rin g  th e  las t decade a  la rg e  n u m ­
b e r  o f  n o n -s te ro id  an tiph log istic  d ru g s  h ave  
b een  d ev e lo p ed : th e ir  clinical u sefu lness  in 
jo in t  d iseases, an tipy resis, th e  t r e a tm e n t  
o f  p a te n t  d u c tu s  arte rio su s is w ell e s ta b ­
lish ed , b u t  th e  g rea t b re a k th ro u g h  in 
a s th m a  th e ra p y  is n o t y e t in s ig h t.

a d  (iv). T he ch ap te r on specific h y p o se n ­
s i tiz a tio n  is one o f th e  m o s t th o ro u g h ly  
co m p o sed  p a r ts  o f th e  book . T h e  ta s k  o f 
th e  c o n tr ib u tin g  a u th o rs  —  M oran  a n d  
W h ee le r —  w as n o t easy  since th e  efficacy  
o f  th i s  fo rm  o f  tre a tm e n t h a s  n o t b een  fu lly  
e s ta b lish e d  in  sp ite  o f  75 y e a r s ’ clin ical 
ex p erien ce . All pros a n d  cons a re  lis ted  
h e re . C on firm ation  o f th e  fav o u rab le  effec t 
is o f  r e la tiv e  value , th e y  th in k  t h a t  th e  
new  p u r if ie d  p rep a ra tio n s a re  a  g re a t  b u t  
n o t d ec is ive  progress. In  th e i r  op in ion , 
re se a rc h  should  be c o n c e n tra te d  upon  
specific  Ig E  suppression, su p p ress io n  o f 
iso ty p e s  a n d  developm ent o f  “ a lle rg iad es” 
o f  fa v o u ra b le  effect.

T h is  b o o k  is p rim arily  d e s tin ed  to  e x ­
p e r ts  in te re s te d  in  deta ils . I t  is ca re fu lly  
co m posed , offers an  excellen t rev iew  o f  th e  
p re s e n t s i tu a tio n  a n d  gives a  b a la n c e d  o u t­
look  a t  fu tu re  research  a n d  a c h ie v em en ts  
to  b e  h o p e d . T he tab les, chem ica l fo rm u las  
a n d  f ig u re s  h av e  an  ow n n u m e ra tio n  w ith in  
each  c h a p te r ,  each section  is fo llow ed  b y  a  
d e ta ile d  l is t  o f references. T h e  b o o k  is 
w a rm ly  recom m ended  to  a ll p a e d ia tr ic ia n s  
a n d  p h y s ic ia n s  tre a tin g  a s th m a tic s .

E  Cs e r h á t i
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POTESEPTYL
tablets, syrup

tablets

Potential sulfonamide preparation

Composition

POTESEPTYL POTESETTA
in tablets in 50 ml syrup in tablets

Trimethoprim - 0,08 g 0,4165 g 0,02 g
Sulfadimidine 0,40 g 2,0385 g 0,10g

Effect

The drug contains two components with antibacterial effect which inhibit the synthesis of the 
bacterial folic acid in the following way. Sulfadimidine inhibits the paraamino — benzoic acid — 
dihydrofolic acid phase whereas trimethopim inhibits the dihydrofolic — tetrahydrofolic acid phase of 
the folic acid synthesis, respectively. The growing of a large number of both Gram negative and Gram 
positive bacteria is inhibited by this double blockade of ferments.
Owing to the synergy the bactericidal effect can be reached with smaller doses of the drugs and with 
more safety i.e. less chance for the development of resistant bacteria. A high concentration of the drug 
is formed in the bile and is excreted in the urine mainly in this active form.

\ ,
Indications

Infections of the upper and lower respiratory tracts respectively: acute and chronic bronchitis, bronc- 
hiectasia, pneumonia, tonsillitis, pharyngitis.
Diseases of the sexual organs: gonococcusurethritis, prostatitis.
Infections of the kidney and urinary passage: aucte and chronic cystitis, pyelitis, pyelonephritis, 
urethritis.
Inflammatory diseases of the gallbladder and biliary duct: cholecystitis, cholangitis.
Infections of the gastrointestinal system: enteritis, abdominal typhus, paratypoid, dysentery.
Skin infections: pyoderma, furuncle, obscess, wound infection.

Contra-indications

Hepatic and renal failures, blood-discrasia, sensitivity to trimethoprim and sulfonamide and preg­
nancy. It should not be administered to prematures, newborn infants and infants up to the age of 
6 weeks, to nursing mothers as well.

Dosage

In case of acute infection the compound has to be given at least for 4 days, and generally at least 
2 more days in the symptomfree condition.



For adults

Initial dose: 2 times 2 POTESEPTYL tablets 
Maintenance dose: 2 times 1 tablet
Maximal dose: 2 times 3 tablets (in the morning and in the evening after meals). 

For childern

The usual daily dose is 6 mg of trimethoprim + 30 mg of sulfadimidine/kg of body weight, divided into 
two parts.

Accordingly, the following dosage is recommended for childern:

at the age of 1—3 years 
at the age of 3 -6  years 
at the age of 6—12 years

POTESEPTYL POTESETTA
tablets syrup tablets

twice daily twice daily twice daily

1/4 2,5 — 5 ml 1-2
1/2 5 - 7 , 5  ml 2 -3
1 7 , 5 - 1 0  ml 3 -4

(In the morning and in the evening after meals)

1 dosing spoon (5 ml syrup) corresponds 40 mg of trimethoprim and 200 mg of sufadimidine.

Side effects

Indisposition, headache, exanthema from medicine, gastric complaints. Rarely temporary damage of 
haemopoietic system can be observed (leucopenia, decrease of the platelet count and the folic acid le­
vel). But after administration of folic acid these values return to normal quickly.

Precautions

In case of limited renal function — to avoid the danger of accumulation — only reduced doses should 
be given (it is advisable to determine the plasma concentration). During the therapy to assure a proper 
absorbtion sufficient quantités of water should be given to the patient. Ilf exanthema occured the ad­
ministration of the dru^ should be discontinued. Precaution is recommended in the case of folic acid 
deficiency anaemia, in the treatment of chronic alcoholics and patients suffering from RA, who are 
given immunsupressive drugs.

Drug-interactions

Since sulfonamides outplace some drug molecules bound to proteins in patients taking Syncumar 
— haemorrhage, in patients taking oral antidiabetics — hypoglykaemia can be caused by POTESEPTYL 
preparations. Sulfonamides inhibit also the metabolism of hydantoins in the liver so POTESEPTYL 
can cause toxic symptoms in patients who are treated with Phenytoinum tablets or injections. The 
therapeutical serum level of sulfonamides can be raised by salicylates and the phenylbutazon up to a 
toxic value.
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AETIOLOGICAL STUDIES OF 
ISOLATED COMMON CONGENITAL 

ABNORMALITIES IN HUNGARY
by

A. C z e i z e l  and G. T ü S N Á D Y

In  E ng lish . 1984. XV +  358 pages, 31 figures, 123 tables. 1 7 x 2 5  cm.
H ard b ack . $ 29.00/DM 69,—/£  17.40 
IS B N  964 05 3223 9

Congenital abnormalities represent a major problem both from a medical and 
a social point of view. The nine most common isolated congenital abnormalities 
in Hungary, accounting for about 60% of all congenital abnormalities have been 
studied. The birth prevalence of these malformations was determined in the 
same population by using identical methods. Complex epidemiological, tera- 
tological and genetic examinations were also carried out. A fundamental 
similarity was found in the aetiology of the diseases studied. The twin and 
family studies unequivocally verified heredity while the epidemiological and 
teratological examinations confirmed the role of the environment factors. 
Special computer programmes proved the validity of the multifactorial thres­
hold model, and the recurrence risk, so essential in genetic counselling, could be 
determined as well. The data relating to first-degree relatives provided a 
comprehensive picture of the isolated common congenital abnormalities in 
Hungary, serving at the same time as a basis for research in other countries.
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THE PATHOPHYSIOLOGY 
OF INFANTILE MALNUTRITION

PROTEIN-ENERGY
MALNUTRITION AND FAILURE TO THRIVE

by

Prof. E. KERPEL-FRONIUS M. D.

E in e r. Diretor o f  the 2nd Clinic o f  Paediatric«
Sem m elw eis University M edical S ch o o l, Budapest 
Member of the H ungarian A cadem y o f  Sciences

In  English ■ 1983 ■ 312 pages ■ 47 figures ■ 74 tables 17 X 2 5  cm 
Hardcover. $ 28.00/DM  67,-/£ 1 5 .4 0  
IS B N  963 05 3222 0

This work is an attempt to compare the various types of undernutrition, to 
identify the features common to each type, and also to relate them to the 
specific and other complicating or ecological causative factors. It also seemed 
rewarding to draw a parallel between the mass disease seen in the Developing 
World and the now rare forms due to organic disease or psychological causes in 
the advanced countries. It was also attempted to fit in the contemporary lit­
erature early information published by the German and French classics of 
paediatrics, acquired at a time when infantile malnutrition was still frequent in 
Europe. In this context the experiences collected during the famine in the 
Second World War are described as well. It is endeavoured by the auther to 
reconcile, so far as possible, contradictory opinions concerning the patho­
physiological features of these conditions and to trace the routes of the dif­
ferent opinions.
In the 24 chapters of the book, illustrated by 47 figures and 74 tables, among 
others the protein, carbohydrate, fat and water metabolism, the endocrine 
problems, the changes in circulation, renal function, thermoregulation, as well 
as the influences of infections and of diarrhoea are discussed in detail. Im­
portant chapters analyze the possible immediate causes of death, and the long­
term effects on development and intellectual functions.
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Neonatal Ventricular Haemorrhage: 
Treatment by Puncture

G  S im o n

D e p a rtm e n t o f P a e d ia tr ic s , C o u n ty  H o sp ita l, Székesfehérvár, H u n g a ry

T ran sfo n tan e lla r  v e n tr ic u la r  p u n c tu re  and  in te rm it te n t  lu m b ar 
p u n c tu re s  w ere carried  o u t in  10 p a tie n ts  affected b y  in t ra v e n tr ic u la r  
h aem orrhage  d u rin g  th e  p e riod  b e tw een  1980 and  1983. I n  o n ly  th r e e  of 
th e m  w as la te r  a  s h u n t necessary  fo r  tre a tm e n t o f  h y d ro c e p h a lu s . Six 
ch ild ren  developed  n o rm ally , ,in  tw o  severe m en ta l r e ta rd a t io n  ensued, 
a n d  tw o  died  la te r , one o f  h e a r t  fa ilu re  a f te r  card iac su rg e ry  a n d  one  of 
v en tr icu litis  follow ing s h u n t im p la n ta tio n . P u n c tu re  th e ra p y  c a n  b e  recom ­
m ended  fo r in tra v e n tr ic u la r  h aem o rrh ag e  o f  th e  neonate .

The most frequent and most severe 
form of intracranial haemorrhage in 
the neonatal period is periventricular 
and/or intraventricular haemorrhage 
(IVH). The disorder plays an impor­
tant role in perinatal morbidity and 
mortality [17]. In recent years several 
reviews on the pathology and aetiol­
ogy of IVH have been published 
[2, 6, 7, 8, 21, 23] and also an excellent 
summary of the clinicopathological 
findings [17]. The affected babies are 
mostly premature but the disorder 
may also occur in mature newborns 
[5, 9, 16]. Follow-up of the survivors 
[13] has shown that a favourable 
outcome can be expected in cases 
affected by IVH of stages I or II 
according to the classification of 
Papile et al. [18]. The advent of 
sonography and computer tomography 
allowed to diagnose the condition in 
vivo and a more exact follow-up of the 
haemorrhage itself [1, 3, 14, 18].

Few reports deal with the therapy 
[15, 19, 24]. There is almost general

1

agreement that there is no effective 
treatment, the overwhelming major­
ity of patients dies, and the survivors 
are severely damaged.

Continuous drainage of IVH was 
based on the idea that blood in the 
CSF plugs the resorptive surface, thus 
resulting in intracranial hypertension 
after the disappearance of blood from 
the CSF. This in turn leads to further 
ventricular dilatation and brain dam­
age. Removal of blood by drainage 
prevents obstruction of the resorptive 
surfaces and its consequences [19]. 
This has been supported by animal 
experiments [20]. Mantovani et al.
[15] found that in cases of IVH daily 
lumbar puncture is not a sufficient 
method for prevention of hydro­
cephalus.

Ma ter ia l  a n d  M e t h o d

B etw een  Ja n u a ry  1, 1980, a n d  D ecem ber 
31, 1983, tran sfo n tan e lla r  v e n tr ic le  punc­
tu r e  w as perform ed in  18 in s ta n c e s  in  ten
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T a b l e  I

number Gestational Course of pregnancy and
of a«?. wfeks> we«ht- delivery

patient Gender «

Apgar
score Postnatal • vents Cerebrospinal fluid

3600 25 yrs, parity : 2, oedema, 
precipitated delivery

2/3/5 Resuscitation, spontaneous re­
spiration a fter 10 minutes, 9 
hours later generalized fits, 
sustained inconsciousness

Lum bar and ventricular puncture 
a t age of 12 hours: massive 
blood. Two ventricular punc­
tures, 3 lum bar punctures

1660 28 yrs, parity : 2, breech 
delivery (Bracht extrac­
tion)

3/4 Resuscitation, spontaneous re ­
spiration after 6 minutes. 
R epetitive apnoeic spells, ge­
neralised muscle hypotension, 
fontanellar bulging

Lum bar and ventricular puncture 
a t 36 hours. Blood containing 
fluid. T otal protein: 2.2 gfl. 
One ventricular puncture, 3 
lum bar punctures

2380 17 years, prim ipara, during 
pregnancy Henoch-Schön- 
lein purpura, meconium 
containing am nial fluid

8/9 Clonic fits on extrem ities a t 
36 hrs. A t 48 hours: bulging 
fontanelle, righ t palpebral 
ptosis, repetitive apnoeic spells

V entricular punctures a t  48 h, 
dark-yellow fluid, to ta l pro­
tein: 1.7 g/1. One ventricular 
puncture, 3 lum bar punctures

4 33 F  1660 37 yrs, parity : 3, E P H  6/7
gestosis, fragm ented, de­
fective placenta

5 41 M 3960 26 yrs, prim ipara, 2/3 earlier 2/3
im m inent abortion

36 h: spactic muscles, opisthoto 
nus, ocular symptoms

A dm itted from another w ard a t 
4 h. Spastic muscles, op­
isthotonus, ocular symptoms, 
small fontanelle

Lum bar and ventricular puncture 
a t 48 hrs, blood containing 
CSF, to ta l protein: 1.94 gД. 
Two ventricular and 2 lum bar 
punctures

Lum bar and ventricular puncture 
a t  12 hours, blood in  CSP. 
Total protein: 1.21 g/1.3 ventric­
u lar and 3 lum bar punctures

6 41 M 4130 33 yrs, parity : 2. P rotracted 4/7/8
expulsion phase

24 h: irritability , spastic muscles, 
generalized fits, ocular sym p­
toms, small fontanelle

Lum bar and ventricular puncture 
a t  48 hrs, blood containing 
CSF. Total protein; 6.1 g/1.
Tvo ventricular, seven lum bar 
punctures
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•

40 M 3620 33 yrs, parity : 3, cephalic 
presentation, uneventful 
delivery

9/10

8 36 M 2740 22 yrs, prim ipara, hyperten­
sion, E P H  gestosis, pro­
tracted  extrusion phase

6/9

9 36 M 2750 26 yrs, parity : 3, cephalic 
presentation, uneventful 
delivery

9/10

10 41 M 3190 27 yrs, prim ipara, protracted 6/9
expulsion phase, meconium 
stained am nial fluid

S

«Oüc
Cr.

A fter 48 h repetitive apnoeic 
spells, spastic muscles

22 h: apnoeic spells, muscular 
hypotension

24 h: irritability , apnoeic spells, 
partia l exchange transfusion 
for hyperviscosity, 72 h: 
bulging fontanelle

8 h: pallour, bradycardia, 24 h: 
ocular symptoms, spastic m us­
culature, generalized fits

L um bar and/ventricular puncture 
a t  72 h, blood containing CSF. 
Total protein: 2.94 g/1. Two 
ventricular and 8 lum bar punc­
tures

Lum bar and ventricular puncture 
a t 36. T otal protein 7.42 g/1. 
Two ventricular and 5 lum bar 
punctures

Lum bar and ventricular puncture 
a t 72 h, blood in CSF, to ta l 
protein: 2,94 g/1, two ventric­
ular and 6 lum bar punctures

48 h: lum bar and ventricular 
puncture. T otal protein: 2.02 
g/1. One ventricular and 4 
lum bar punctures
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p a t i e n ts  affected  b y  IV H . T a b le  I  sum s 
u p  th e  m o s t im p o rtan t d a ta  o f  th e  p eri­
n a ta l  p e rio d . The d iagnosis w a s  based  on 
c lin ica l sym ptom s w hich  w e re  n o t very  
c h a ra c te r is t ic  and  h ad  m u ch  in  com m on 
w ith  th o s e  o f  hypoxaem ic  a n d  ischaem ic 
c e re b ra l  dam age, on so n o g ra p h y  an d  CSF 
c y to lo g y , th e  la t te r  to  ex c lu d e  a rtific ia l 
b leed in g . I n  add ition , se v e r ity  o f  sy m p to m s 
( in c re a s in g  in trac ran ia l p re s su re , convul­
s io n s, unconsciousness) w as co n sid e red  in 
in d ic a tin g  ven tricu la r p u n c tu re .

T h e  p u n c tu re  w as p e rfo rm e d  a fte r  
d ia z e p a m  p re tre a tm e n t u n d e r  s te r ile  con­
d it io n s , u sing  a  lum bar c a n n u la . F i r s t  the  
s u b d u r a l  space w as p u n c tu re d , th e n  the  
n e e d le  w as  d irected  to w a rd s  t h e  fro n ta l 
h o rn  o f  th e  la te ra l ven tric le . I n  none of 
th e  t e n  cases rep o rted  h e re  w a s  th ere  
a  s u b d u ra l  haem orrhage, in  n in e  cases 
th e  v e n tr ic u la r  fluid co n ta in ed  m acroscop ic  
b lo o d , in  one p a tie n t i t  h a d  a  d e e p  yellow 
c o lo u r . I n  o rd e r to  avoid  su d d e n  volum e 
re d u c t io n  in  th e  ventricles, th e  v e n tr ic u la r  
sp a c e  w a s  red ilu ted  b y  in je c tin g  body- 
w a rm  physio log ical saline; th i s  a lso  en­
h a n c e d  rem o v a l o f ce llu lar e le m e n ts  from  
th e  C S F . I n  p a tien ts  in  w h o m  clearance  
o f  th e  f lu id  could n o t be  a c h ie v e d , p u n c ­
tu r e  w a s  perfo rm ed  on  th e  o p p o s ite  side 
24 h o u rs  la te r . This t r e a tm e n t w a s  supp le ­
m e n te d  b y  lu m b ar p u n c tu re s  c a rr ie d  ou t 
e v e ry  d a y  o r every  second d a y . T h e  fol­
lo w in g  d ru g s  w ere used: s y n th e t ic  v itam in  
K , ,  v i ta m in  C, ru tin , ca lc iu m  g lu co n a te , 
o e s tr io l d isod ium  succinate, fu ro se m id e  and  
p h é n o b a rb i ta l  and , fo r p re v e n t in g  infec­
t io n s , an tio b io tic s  w ere  a p p lie d . The 
p a t i e n ts  received  p a re n te ra l n u t r i t io n  u n til 
co nsc iousness  h ad  been re g a in e d . I n  n ine 
p a t i e n ts  leav ing  th e  d e p a r tm e n t ,  neuro- 
h a b il i ta t io n  a f te r  K a to n a ’s m e th o d  [10, 
11, 12] w as  in troduced .

R e s u l t s

There are several methods for 
determining the time of onset of 
haemorrhage [3, 4, 22]. In our cases

the diagnosis was established in two 
patients within 24 hours of age, in six 
between 24 — 48 hours, and in two 
in 72 hours. Protracted clearing up 
of the CSF was seen in four patients 
(Nos 6, 7, 8 and 9); in three of these 
(Nos 6, 7 and 8) implantation of a 
ventricular shunt was necessary. In 
the six remaining patients the CSF 
became clear gradually, there was 
no sign of rebleeding. The outcome 
of our cases in May, 1984, is demon­
strated in Table II.

D is c u s s io n

A large proportion of patients 
affected by neonatal intracranial, pe­
riventricular or intraventricular 
haemorrhage dies and many of the 
survivors exhibit brain damage. Early 
diagnosis can be achieved by sonog­
raphy. Severe clinical symptoms, 
signs of increased intracranial pres­
sure and blood in the lumbar CSF 
indicate a transfontanellar puncture 
of the lateral ventricle. Removal of 
the blood, prevention of obstruction 
of the resorptive surface and of sus­
tained intracranial hypertension re­
duces the mortality and improves the 
quality of life of the survivors.

Since transfer of the newborn 
affected by acute haemorrhage is not 
recommended, the treatment must be 
carried out in the local pathological 
newborn ward. A few days after onset 
of intraventricular haemorrhage, when 
transfer is already possible, initiation 
of treatment is too late and the results 
are disappointing.

Acta Paediatrica Hungarica 26, 1985
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T a b le  II

Serial 
number of 

patient

Age at 
checking, 
months

Hydro­
cephalus Shunt Motor handicap Epilepsy Other handicaps Mental development Note

1 42 — — spastic tetraplegia BNS 
4 mo

— Severely retarded Uneducable

2 36 — — — — hyperm otility, disor­
dered sleep

Coherent speech

3 36 — — — — convergent squint adequate for age W ears glasses

4 36 — — — — — adequate for age

5 10 — — — — Dropped out, emigrated

6 12 -f + retarded m otor devel­
opm ent

— — retarded Checked in N ational In ­
s titu te  of Neurosurgery

7 12 + retarded m otor devel­
opment

secondary generalised slight retardation 12 m onths: CT, shunt, 3 
mo later death  o f ven tri­
culitis

8 12 + + — — — adequate for age

9 6 — — m otor and generalised 
m uscular hypoten­
sion

— transposition of great 
arteries

slightly retarded 6 mo: death  after cardiac 
surgery

10 10 — — — — convergent squint adequate for age
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We did not encounter convulsions, 
apnoea, increase of bleeding tendency 
or infection during puncture treat­
ment.

Because of the small number of 
cases and the lack of a control group, 
valid conclusions cannot be drawn 
from our experience, but it appears 
encouraging against the pessimistic 
approach to therapy of intraventric­
ular haemorrhage: 6 out of 10
patients are intact survivors.
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Examination of the Ouabain-Sensitive Na-K 
Pump in Essential Hypertensive Children 

of Normal Body Weight
G K o l t a i , Z A r a n y i , A  C z i n n e r

F ir s t  D e p a rtm e n t o f  P e d ia tr ic s , Sem m elw eis U n iv e rs ity  M edical School, B u d a p e s t

T he  ouab a in -sen sitiv e  N a -К  p u m p  o f  e ry th ro cy te s  w as  ex am in ed  in 
17 n o rm o  ten s iv e  an d  15 essen tia l h y p e rten s iv e  ch ild ren  a g ed  6 — 16 years. 
C hildren  w ho p ro v ed  to  be f a t  acco rd ing  to  skinfo ld  m e a su re m e n ts  were 
excluded  fro m  th e  exam inations. T h e  a c tiv ity  o f  th e  o u ab a in -sen sitiv e  Na- 
K  p u m p  w as assessed b y  m easuring  th e  ra tio  o f  N a-ion  e ff lu x  a n d  K-ion 
in flux  th ro u g h  th e  e ry th ro cy te  m em b ran e  prev iously  t r e a te d  w ith  para- 
ch lo ro -m ercu ry  benzol su lp h o n a te . I n  essen tia l h y p e rte n s iv e  ch ild ren  the 
ra tio  o f  th e  N a /К  fluxes w as found  to  be  ch a rac te ris tica lly  5 .8 i 2.0, showing 
a  m a th e m a tic a lly  sign ifican tly  m ore  ac tiv e  (p <  0.05) N a -К  p u m p  function  
th a n  in  th e  c o n tro l g ro u p  9.6 i  6.8. A ccord ing  to  th e  re su lts , how ever, the 
m ethod  is su ita b le  o n ly  fo r th e  se p a ra tio n  o f  g roups an d  n o t  o f  ind iv iduals.

In the developed countries some 
50% of the mortality is caused by 
diseases of the circulatory system. 
During the last decade this high mor­
tality ratio started to decrease in 
several countries, so in Finland [11], 
Belgium [12] and the United King­
dom [9], among others. According to 
WHO [23] the mortality of cardio­
vascular diseases has considerably 
been reduced in a large part of the 
world, while in other countries e.g. 
in Hungary, it still increases moder­
ately. In 1960 out of 10 000 Hungar­
ian inhabitants 45 had died from 
cardiovascular disease while in 1982 
this number was 73.

In countries where the mortality 
has decreased, the health organiza­
tions carried out an effective pre­
vention programme, trying to rec­
ognize the earliest possible the risk

factors of the cardiovascular system 
and to eliminate them. One of the 
best known risk factors present in 
10 — 20% of the grown-up population, 
is essential hypertension.

According to Rossi and König [20], 
the frequency of hypertension in 
childhood is only 1 — 3%. According 
to Bühlmeyer [2] hypertension in 
childhood is of renal origin in 79% and 
of essential character only in 5%; 
other workers have observed essen­
tial hypertension in children more 
frequently. All data state, however, 
that essential hypertension begins in 
childhood, and that its rate increases 
with age.

According to present knowledge, 
essential hypertension is the con­
sequence of multifactorial causes [4]. 
It seems to manifest itself under the 
effect of environmental factors in
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genetically determined persons. If 
this hypothesis would agree with the 
facts, early recognition of the endan­
gered persons were possible with the 
help of genetical markers, and thus 
the onset of the disease could be 
prevented.

In the last 15 years, several selec­
tive and non-selective population 
studies have dealt with the cardio­
vascular risk factors. Specific investi­
gations were carried out primarily in 
children whose parents had had car­
diac infarction in their young days. 
In their case it is namely likely that 
under similar aetiologic and familial 
circumstances a metabolic disturb­
ance of the lipoproteins would occur 
more frequently than in the healthy 
population [10]. At the same time, 
other authors examined the erythro­
cyte membrane. Its ion content and 
transport mechanism were compared 
in a normotonic population and in a 
population with essential hyperten­
sion and their direct relatives.

Some of the main steps in research 
were as follows. In 1960 Losse et al 
observed a different Na content [14] 
and in 1977 Poston et al [19] a dif­
ferent Na permeability and Ca-bind- 
ing power of the red blood cell mem­

brane and an increased Na-К ATP- 
activity in hypertonics compared to 
the control group. In 1978 new data 
were reported on the lithium ion 
transport of erythrocytes [16] and 
on their Na-К pump [21]. Then 
Garay and Meyer [6] described a new 
test which is able to detect the 
changed activity of Na+ and K+ flux 
in the erythrocytes of patients with 
essential hypertension. This was soon 
followed by the observation of Meyer 
et al [15] of the activity decrease of 
Na-К cotransport in ouabain treated 
erythrocytes in patients with essen­
tial hypertension and in their direct 
descendants. These results have been 
confirmed by Davidson et al [4].

Na-Li exchange can similarly be 
examined in the membranes of oua­
bain inhibited erythrocytes; it was 
found to be increased in the erythro­
cytes of patients with hypertension 
[3, 5, 22].

From among the above-mentioned 
observations the most important ones 
from the point of view of essential 
hypertension are shown in Table I. 
The present work deals with the 
ouabain sensitive Na-К pump (Fig. 1) 
in normotensive and essentially hy­
pertensive children.

T able I

T ra n s p o r t  processes in  th e  e ry th ro c y te s  o f essen tia lly  h y p erten s iv e  (E H ) a n d
no rm o tensive  p a tie n ts

Transport process Ions Inhibitor Transport protein Alteration in E.H.

N a -К  p u m p  N a(L i), K (Li) ouabain N a-К  ATP-ase increase
N a-L i countertransport N a, L i phloretin undefined increase
N a-К  co transport N a, К  furosemide nndefined decrease
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B a s ic  f o r m L o a d i n g  p h a s e  K i n e t i c  p h a s e

m m o l  / 1

E x t r a c e l l u l a r  5  K O

I n t r a c e l l u l a r  1 3 6  19

PÇMBS
0  IS O 5  150

7  1 1 0 1 3  9 3

F ig . 1. Sim plified schem e o f  m ethod  used for exam in a tio n  o f th e  o u a b a in  sensitive
N a-К  p u m p

Patients and Methods

D a ta  o f  17 h e a lth y  n o rm o tensive  ch il­
d ren  w hose fam ilial h is to ry  d id  n o t rev ea l 
h y p e rten s iv e  re la tiv es w ere com pared  w ith  
those  o f  15 earlie r ex am in ed  ch ild ren  w ho 
w ere tre a te d  for h y p e rten s io n . T he d iag ­
nosis o f essential h y p e rten s io n  w as q u a li­
fied  on th e  basis o f  ro u tin e  ex am in a tio n s  
[20]. T he  age o f th e  ch ild ren  ran g ed  from  
6 to  111 years . T h e ir sk in fo lds inc lud ing  th e  
c a lf  sk infold  w ere m easu red  w ith  H o lta in  
ca liper according to  th e  In te rn a tio n a l B io ­
logical P ro g ram  (IB P )  on th e  le f t side o f  
th e ir  body . C hildren w ho p ro v ed  to  be fa t  
on basis o f  the P a r iz k o v á  an d  R o th  [17] 
fo rm u la  w ere excluded  from  th e  e x a m in a ­
tions.

B lood pressure o f  th e  ch ild ren  w as 
m easu red  on the r ig h t u p p e r a rm  in s itt in g  
p osition , a fte r  5 m in u te s  o f  re lax a tio n , 
w ith  a  m ercury  to n o m e te r  using  a  cu ff 
su ited  to  the  w id th  o f  th e  u p p e r a rm . To 
th e  p a tie n ts  su b jec ted  to  e x am in a tio n  no 
d ru g s  h av e  been ad m in is te red  fo r one w eek 
p rio r to  blood ana ly s is w hich a f te r  12 hou rs  
o f  s ta rv a tio n  w as done  a t  8 o ’clock a .m .

T he ouabain  sen s itiv e  N a -К  p u m p  o f  
th e  e ry th ro cy tes  w as ex am in ed  b y  G aray  
a n d  M eyer’s m ethod  [6] w ith  som e m o d i­
fica tio n s . F resh ly  collected  heparin ized  
v en o u s blood w as cen trifu g ed  a t  1750 g, 
a t  a  tem p e ra tu re  o f  4 °C fo r 5 m in . T he  red  
b lood cells ob ta ined  w ere w ashed  tw ice in  
20 vo l p e r  cen t c o n c e n tra te d  so lu tion  co n ­
ta in in g  150 m m ol/L  N aC l; 2.5 m m ol/L  
M gCL; p H  =  7 .4 Í 0 .0 2 ,  an d  th en  th e y

w ere p laced  in to  a  N a-lo ad in g  solu tion  of 
the  follow ing co m position ; 150 m m ol/L  
N aCl; 2.5 m m ol/L  M gCL; 2.5 m m ol/L  
N a 2H P 0 4; 0.1 m m ol/L  PC M B S (para- 
ch lo rom ercury  benzo lsu lp h o n a te ); 6 m m ol/ 
L  glucose; p H  7.4 ± 0 .0 2 . T h e  red  blood 
cells w ere in cu b a ted  in  th is  so lu tion  for 
20 hou rs  an d  4 h o u rs  la te r  th e  solution 
w as exchanged  fo r a  fresh  o n e , centrifuged 
an d  th e  s u p e rn a ta n t w as w eighed and  in ­
c u b a te d  in  a  so lu tion  co n ta in in g  150 m m ol/ 
L  N aCl; 2.5 m m ol/L  M gCL; 2.5 m m ol/L  
N a 2H P 0 4; 6 m m ol/L  g lucose an d  4 m m ol/ 
L  cyste ine  a t  a  te m p e ra tu re  o f  37 °C for 
1 h ou r, in  o rd e r to  w ash  o u t  th e  PCM BS.

O ne m l o f  th e  su sp en sio n  o b ta in ed  by  
cen trifu g a tio n  a t  1750 g  a t  4 °C for 5 m in 
w as m ixed  in  R in g e r’s so lu tio n  com posed 
o f 145 m m ol/L  N aC l; 5 m m ol/L  KC1; 
2.5 m m ol/L  M gCL; 2.5 m m o l/L  N a 2H P 0 4; 
10 m m ol/L  glucose; p H  7 .4 ± 0 .0 2 . Two ml 
o f  th is  w ere th e n  in c u b a te d  fo r 0, 1, 2, 3, 
4 an d  5 hou rs  a t  37 °C, cen trifu g ed  as de­
scribed  above, th e n  w ash ed  tw ice w ith  
150 m m ol/L  choline ch lo ride . T o  each in ­
cu b a tio n  tim e  tw o p a ra lle l sam ples b e ­
longed.

T he sam ples o b ta in ed  w ere  haem olysed 
in  4 m l d is tilled  w a te r  an d  th e ir  N a+  and 
K + c o n te n t w as m easu red  b y  flam e p h o to ­
m e try . I n  th is  w ay  th e  o rig in a l volum e 
could  be ca lcu la ted . T h e  v o lu m e loss occur­
rin g  betw een  th e  co n secu tiv e  step s was 
checked b y  haem og lob in  a n d  h aem a to c rit 
d e te rm in a tio n  a n d  th e n  co rrec ted .

T he ra tio  o f  N a -К  fluxes w as ca lcu lated  
w ith  th e  le a s t sq u a re s  m e th o d .
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T a b l e  I I

N a  + a n d  K + io n -co n cen tra tio n s o f  e ry th ro cy tes  o f  n o rm o ten siv e  a n d  hyp erten siv e  
c h ild re n  a f te r  PCMBS tr e a tm e n t.  Io n - tra n s p o r t in  m m o l/l in  e ry th ro cy te s , m easured

hourly

Naem/Kjnii ^&etart
mmol/l

Naeffi
mmol/l/h

Ketarfc
mmol/l

Kinfi
mmol/l/h

C o n tro l 9.6 104 2.6 6.7 0.42
n  =  17 ± 6 .8 ± 2 3 ± 1 .1 ± 6 .3 ± 0 .3 4

H y p e rte n s iv e 6.8 111 3.4 9.6 0.63
n  =  15 ± 2 .0 ± 1 8 ± 1 .6 ± 7 .0 ± 0 .2 9

p  < 0.06 0.36 0.16 0.2 0.1

Abbreviations :
N astart/K start =  ion co n cen tra tio n s  a f te r  PCM BS tre a tm e n t 
N a effl/K in{1 =  ion c o n cen tra tio n s
N a eff |/K infl =  q u o tien t o f  io n s a n d  o u t  o f  th e  cell; ra t io

R e s u l t s

In conformity with data in the 
literature, the intracellular Na+ con­
centration of erythrocytes treated 
with PCMBS of hypertensive pa­
tients was found to be high, 11 Id; 18 
mmol/L, while the value in the con­
trol group was 104 i  23 mmol/L. 
A similar non-significant increase was

observed in the original intracellular 
K + concentration, 9.6d;7.0 mmoI/L 
versus 6.7d;5.3 mmol/L in the con­
trols. Examining the Na-К pump of 
erythrocytes in hypertensive patients, 
there was an increased intracellular 
accumulation of K+ (Kirlf|) and also 
an increased JSTa+ efflux (Naeft-|) as 
compared to the controls. To judge 
the operation of the pump, the ratio

-Q
E

F ig . 2. N u m b er of essen tia lly  h y p e r te n s iv e  and  no rm o ten siv e  ch ild ren  p lo tte d  ag a in s t
Nae„|/Kjnt|
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Naeffi/Ki„fi was examined. In the 
control group it amounted to 9.6±5.8, 
while in the essentially hypertensives 
to 5.8±2.0; the difference was signif­
icant (p <  0.05) (Table II). Plotting 
the case numbers against Naeffi/Kinfi 
(Fig. 2), the majority of Naeffi/Kinn 
values of hypertensive patients lay 
under 6, while those of the controls 
were usually higher. It was also re­
markable that while the values of 
the hypertensives were evenly distrib­
uted along an incidence maximum, 
those of normotensives were either 
above 12, or near to the values of 
hypertensives.

D iscussion

The purpose of this work was to 
find a method which would allow to 
select from among the total population 
those children who at the time of 
the examination were still normo- 
tensive, but were inclined to develop 
essential hypertension. Since for tech­
nical reasons the effectiveness of the 
various methods cannot be measured 
directly, therefore an inverse situa­
tion was created wherein children 
diagnosed as essentially hypertensive 
were separated from the normoten­
sives.

The results obtained permit to out­
line a hypothesis. In the erythrocytes 
of patients, the К -Na cotransport 
decreases and consequently the Na + 
content of cells is elevated, causing 
a volume increase in the erythrocytes. 
The ouabain sensitive Na-К pump is 
not always able to compensate this

pathological situation. According to 
Blaustein’s hypothesis [ 1 ] the mecha­
nism takes place not only in erythro­
cytes, but also in all kinds of cells, 
thus also in the smooth muscle cells. 
The increased Na+ content of the 
smooth muscle cells may inhibit the 
Na-Ca exchange. The increased Ca2 + 
concentration would then lead to a 
constriction of smooth muscle cells, 
to vasoconstriction and hypertension.

Some other authors assumed that 
essential hypertension was caused by 
the increased activity of a Na-trans­
port inhibitor circulating in the blood 
[13], but other researchers refused 
this concept [22].

Postnov et al [19] also assumed the 
existence of a hypothetic substance. 
They observed a reduced N a+ efflux 
when incubating the leukocytes of 
normotensive subjects with the plas­
ma of hypertensive patients.

According to various hypotheses, 
hypertension is presumably a multi­
factorial disease. However, the ion 
content, as well as the ion exchange 
through the erythrocyte cell mem­
branes of essentially hypertensives 
and of their relatives differ from that 
of normotensives. This observation 
would allow the following considera­
tions. The symptom-free risk pop­
ulation could be recognized in due 
time and, by changing the environ­
mental factors, the prevention of 
hypertension could be possible. The 
distinction between primary and sec­
ondary hypertension could be done 
with a single examination [7] and so 
the environmental and genetic causes 
of essential hypertension could be
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differentiated. These possibilities 
could, however, be only realized if 
the techniques are further improved. 
The results obtained by the currently 
used methods including those obtain­
ed with the ouabain sensitive Na-K 
pump, are suitable only for the sepa­
ration of groups but because of the 
wide scatterings they are inadequate 
for the diagnosis of individual cases. 
Besides, due to diagnostic difficulties 
some secondary hypertensions are 
misdiagnosed for essential hyperten­
sion, and the control group may con­
tain such normotensives who on the 
basis of their genetic characteristics 
are inclined to hypertension. To this 
last group may have belonged the 
four normotensive children included 
in our examination, whose Naeffi/ 
Kind values were similar to those of 
hypertensive patients.
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Treatment of Neonatal Hyperbilirubinaemia 
with Flumecinolone, a New Enzyme Inducing

D rug
I M Alios va ei , Katalin N eubauer 

D e p a r tm e n t o f  P aed ia tric s , M u n ic ip a l Já n o s  H ospita l, B u d a p e s t

T h e  effec t o f flum ecino lone , a  new  d rug  w ith  enzym e in d u c to r  p ro p ­
erties, o n  no n -h aem o ly tic  h y p e rb iliru b in aem ia  of te rm  a n d  p re m a tu re  new ­
borns h a s  b een  inves tig a ted . P ro p h y la c tic  tre a tm en t w ith  th e  d ru g  p re ­
v en ted  th e  d ev e lopm en t o f sev e re  hyperb ilirub inaem ia . A lone o r  in  com bina­
tion  w ith  p h o to th e ra p y , flu m ec in o lo n e  inh ib ited  th e  s te e p  rise  o f  serum  
b iliru b in  in  p re m a tu re  in fa n ts . A  sim ila r effect has b een  sh o w n  in  term  
bab ies w ith  h aem a to m as . T he  n ew  d ru g  is void o f all s id e -e ffec ts  o f  phéno­
b a rb ita l.

A significant proportion of neo­
natal hyperbilirubinaemias is caused 
by decreased glucuronyl transferase 
activity in the liver. The activity of 
this enzyme can be induced by phéno­
barbital. This knowledge was the 
basis for the introduction of phéno­
barbital treatment of icterus gravis 
neonatorum [7]. This drug is not any 
more widely used for this purpose 
because of its side-effects [1]: it takes 
3 — 4 days to attain the maximum 
effect, the drug has to be applied 
intramuscularly, accumulation of the 
drug may lead to depressed respira­
tion and it is less effective than 
phototherapy.

Flumecinolone, 3-trifluoromethyl- 
a-benzhydrol (Zyxorin®, Gedeon 
Richter Ltd. Budapest, Hungary) 
acts in the liver as an enzyme induc­
tor but, in contrast to phénobarbital, 
it does not depress respiration, does 
not inhibit imprinting, nor leads to

2

paradoxical irritability or hyperactiv­
ity, and can be applied by mouth [9]. 
After completion of pharmacological 
studies in adults the drug has now 
been tested in paediatric patients as 
well.

We have examined the effect of 
flumecinolone on the course of the 
bilirubin level of premature babies, to 
test whether the drug was suitable 
for the treatment of non-haemolytic 
hyperbilirubinaemia of premature in­
fants. In addition, the prophylactic 
effect of the drug on hyperbilirubin­
aemia has also been tested in term 
babies having haematomas.

M a t e r ia l  a n d  M e t h o d

56 new borns w ith  m o d e ra te ly  low b irth - 
w eig h t, all born  a f te r  c o m p le tio n  o f  the 
3 6 th  w eek o f gesta tion , w e re  tr e a te d  w ith 
flum ecinolone, 30 m g /k g  b o d y w e ig h t in 
a  sing le  dose daily  fo r 3 d a y s . T h e ir  mean 
w e ig h t w as 2285 g, m e a n  g e s ta tio n a l age
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w as 36.5  weeks. 52 b ab ies  h a d  a  five- 
m in u te  A p g ar score h ig h er t h a n  7, 4 had  
a  v a lu e  e q u a l to  o r low er th a n  7. T h e re  was 
n o  ca se  o f  R h -in co m p a tib ility , A B O  in ­
c o m p a tib i l i ty  was p re sen t in  o n e  case. 
F lu m ec in o lo n e  therapy  w as s t a r t e d  w hen­
e v e r  th e  level o f ind irec t s e ru m  b iliru b in  
in c re a se d  above the va lu e  o f  180  /tm ol/l.

F lu m ecin o lo n e  alone w as  a p p lie d  in 
19 cases , com bined w ith  p h o to th e ra p y  in 
o th e r  19 cases. This la t te r  w a s  s t a r te d  if 
th e  s e ru m  b ilirub in  level r e m a in e d  a t  the 
m a rg in  o f  indication  fo r e x c h a n g e  tra n s ­
fu s io n  b y  24 hours a f te r  in t ro d u c t io n  of 
f lu m ec in o lo n e  trea tm en t. 18 p re m a tu r e  in ­
f a n ts  w e re  trea ted  on ly  w ith  b lu e  light 
la m p s  (M edicor K LA -21). S e ru m  b ilirub in  
w as  d e te rm in e d  by  the m e th o d  o f  Jen d ra s- 
sik  a n d  G róf. D uring th e  f i r s t  t e n  d ay s  of 
life b lo o d  an d  re ticu locy te  c o u n ts ,  p ro ­
th ro m b in  tim e, serum  so d iu m  a n d  p o ta s ­
s iu m , se ru m  GOT, G PT  a n d  y-G T , to ta l 
p ro te in  a n d  album in, im m u n e  e lec tro ­
p h o re s is , serum  crea tin in e , b lo o d  u rea  
n itro g e n , b lood and  u rin a ry  g lu c o se  were 
re g u la r ly  checked; the sa m e  la b o ra to ry  
te s ts  w e re  carried  o u t som e t im e  during  
th e  su b se q u e n t weeks. 15 t e r m  bab ies 
(m e a n  b ir th w e ig h t 3320 g, m e a n  g e s ta tio n ­
a l  a g e  40.0  weeks) w ith  e x te n s iv e  hae-

m a to m a ta  w e re  tre a te d  w ith  a  single d a ily  
dose o f  30 m g /k g  flum ecinolone fo r 4 d ay s  
from  th e  f i r s t  d a y  o f  life.

R e s u l t s

The course of serum bilirubin of the 
19 preterm babies treated with flume­
cinolone alone is represented by Line 
1 in Figure 1. Line 2 shows the 
changes seen in the 19 premature 
babies treated with flumecinolone and 
additional phototherapy, while Line 3 
stands for the mean values of the 
18 prematures treated with photo­
therapy alone. Table I shows the 
numerical mean values and their 
standard deviations in the three 
treatment groups. From Figure 1 and 
Table I it can be seen that flumecino­
lone treatment, alone or in combina­
tion with phototherapy, keeps the 
bilirubin level below that observed 
in infants receiving only photother­
apy. At first sight it seems curious

r  2 л Flumecinolone plus phototherapy 
3 о Phototherapy alone

Г
юо1--------------- 1_________ 1__________ I___ ».

0 24 48 72
Hours after initiation of treatment

F ig . 1. The course o f  hyperbilirubinaem ia in 56 preterm  babies
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T a b l e  I

Serum  b ilirub in  levels in th ree  groups o f jau n d iced  p re te rm  new borns, m eans and
s ta n d a rd  dev ia tions

Serum bilirubin, indirect, /лпо1/1

Treatment groups n Before therapy 24 48 72 
hours after initiation of therapy

mean SD mean SD mean SD mean SD

Group 1
Flumecinolone 19 195 51 205 85 205 83 185* 70

Group 2
Flumecinolone plus 

phototherapy 19 220 65 255 39 270 51 235* 60

Group 3
Phototherapy 18 175 65 290 51 295 62 255** 72

* no s ig n ifican t d ifference from  in itia l va lue  
** s ign ifican t d ifference from  in itia l va lue, p  <  0.01 (pa ired  i-test)

that Line 2 runs a higher course than 
Line 1; the mode of selection, how­
ever, fully explains this difference: 
since additional phototherapy was 
only introduced in case of a high bili­
rubin level observed 24 hours after 
initiation of drug treatment, i.e. in 
spite of flumecinolone treatment, the 
initial values were already higher in 
the babies needing subsequent addi­
tional phototherapy. The data show 
that flumecinolone, alone or com­
bined with phototherapy, is capable 
of preventing a further rise in indirect 
serum bilirubinaemia without blood- 
group incompatibility. After 72 hours 
the mean serum bilirubin level of in­
fants treated with flumecinolone a- 
lone was lower than their own initial 
mean value. In the group treated 
with flumecinolone plus phototherapy 
the 72-hour value did not differ from 
the initial value while in babies treat­
ed with phototherapy alone the mean

value observed 72 hours after intro­
duction of therapy was significantly 
higher than the initial mean of the 
same group.

In 15 term newborns affected by 
haematoma (face, limbs or cephal- 
haematoma) flumecinolone prophy­
laxis was started at the age between 
12 and 24 hours. The results are dem­
onstrated in Figure 2 and Table II. 
Figure 2 shows the course of serum 
bilirubin of normal and pathological 
newborns during the first week of 
life. The moderating effect of flumeci­
nolone on the rise of serum bilirubin 
can clearly be seen. From Table II it 
can be noticed that the difference was 
significant from the third day of life. 
Exchange transfusion had to be car­
ried out in one patient receiving 
flumecinolone prophylaxis and three 
patients left untreated.

Four cases deserve further atten­
tion.

2 * Ada Paediatrica Hungarica 26, 1985
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2 15 t e r m  i n f a n t s  w i t h  h a e m a t o m a t a  r e c e i v i n g  
n o  f l u m e c i n o l o n e

3  15 t e r m  i n f a n t s  w i t h  h a e m a t o m a t a  t r e a t e d  
w i t h  f l u m e c i n o l o n e

F ig . 2. T h e  effect of flumecinolone on serum bilirubin of term  newborns with and with­
out heamatoma

In a newborn with a birthweight of 
2700 g and a gestational age of 40 
weeks, affected by AO incompatibil­
ity, flumecinolone combined with 
phototherapy did not prevent the 
rise of serum bilirubin to a level 
necessitating exchange transfusion.

In a newborn weighing 3100 g, and 
of 39 weeks gestational age, photo­
therapy had to be supplemented with 
D-penicillamine in order to avoid ex­
change transfusion. After blood-ex- 
change a rebound ensued, the pa­
tient’s serum bilirubin persisted a-

T a b i.e  I I

E ffect of flumecinolone on serum  bilirubin in term newborns with haematomas

Age in hours
Serum bilirubin, indirect, /лпо1/1 means and standard deviations

12 24 48 72 96 120 144 168

No flum ecinolone 15 m ean 26 160 160 294 336 338 333 284
SD 8 35 50 61 61 65 54 54

Flum ecinolone 15 mean 32 74 140 240 278 260 216 174
SD 10 33 48 60 63 66 55 52

Significance of dif­
ference

P < — — 0.05 0.02 0.01 0.001 0.001
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round 350 /шю1/1; this prompted us 
to initiate flumecinolone therapy on 
the 13th day of life. By 72 hours after 
introduction of the drug the serum 
bilirubin level had dropped to 140 
pmol/1.

In two term babies affected by pro­
longed neonatal jaundice, flumecino­
lone treatment induced a rapid, 
marked fall in serum bilirubin.

No side-effects have been encoun­
tered. The parameters listed above 
(blood picture, prothrombin time, 
blood gases and electrolytes, serum 
total protein, liver and kidney func­
tion tests) remained normal during 
the first 10 days of life and showed 
no pathological changes at later 
checking, either.

D i s c u s s i o n

Introduction of phototherapy into 
treatment of hyperbilirubinaemia of 
term and preterm newborns has 
caused a marked fall in the number 
of exchange transfusions [2]. Lakatos 
et al have proposed the use of D- 
penicillamine for the same purpose 
[4]. Haemocarbo-perfusion has also 
proved useful in abolishing extreme 
hyperbilirubinaemia [6]. Phénobar­
bital alone or combined with diethyl- 
nicotinamide has been shown effec­
tive in preventing severe hyperbili­
rubinaemia [8] and clofibrate has 
also been used for treating jaundice 
of term newborns [5]. Flumecinolone 
has been demonstrated to induce 
bilirubin conjugation in the liver [10].

In this study preterm newborns 
needing no intensive care have been

investigated. The mean serum bili­
rubin level 72 hours after initiation 
of treatment was significantly lower 
in the group treated with flumecino­
lone than in newborns treated with 
phototherapy; the same holds for the 
combined treatment using flumecino­
lone and phototherapy. We therefore 
recommend flumecinolone therapy in 
addition to phototherapy or D- 
penicillamine for treating hyperbili­
rubinaemia of preterm babies born 
after the 36th week of gestation be­
cause flumecinolone has been ob­
served to moderate the hyperbili­
rubinaemia and to have no toxic or 
side-effects.

In addition, haematoma is an 
important factor in eliciting neonatal 
jaundice, ranking after blood-group 
incompatibilities, asphyxia and infec­
tion [3]. Flumecinolone, a compound 
void of the side-effects of phénobar­
bital, is the drug of choice in treating 
newborns affected by haematoma.
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Simultaneous Occurrence of Diabetes Mellitus 
and Coeliac Disease

L Barta, I KósNAi, Mária Molnár, Anna Körner, Éva Gyódi

F irs t D e p a r tm e n t o f  P aed ia tric s , Sem m elw eis U n iv e rs ity  M edical School and  
N a tio n a l In s t i tu te  o f H aem ato lo g y  a n d  B lood T ransfusion , B u d ap est

S u b to ta l villous a tro p h y  in  th e  p ro x im al je ju n u m  w as observed  in  
six  p a t ie n ts  affected  b y  ju v en ile  d iab e te s . In tro d u c tio n  o f  g lu ten  free d ie t 
in v a r ia b ly  led  to  clinical im p ro v em en t, in  th e  fou r p a tie n ts  in  w hom  also 
reb io p sy  w as perfo rm ed  th e  je ju n a l m ucosa  ex h ib ited  im p ro v em en t. I n  all 
cases g lu te n  sensitive e n te ro p a th y  w as d iagnosed  a f te r  th e  o n se t o f  d ia ­
be tes . M arked  s tu n tin g  in  g ro w th , s tr ik in g ly  labile c a rb o h y d ra te  to lerance , 
p ro n o u n ced  proneness to  h y p o g ly caem ia  o r d ev e lo p m en t o f M auriac’s 
sy n d ro m e  w ere th e  sy m p to m s p o in tin g  to  coeliac d isease. P ro tra c te d  d ia r­
rh o ea  w as seen only  in  tw o p a tie n ts , p ronounced  d ece le ra tion  in  w eight 
d e v e lo p m e n t occurred  in  none o f  th e  six  ch ild ren . I n  fo u r p a tie n ts  o u t o f 
six  th e  presence  o f b o th  H L A  B 8 a n d  D R 3  an tigens w as d em o n s tra ted , in  
a  f if th  p a t ie n t  only  D R 3  w as p re se n t; th is  suggests a  com m on  genetic  b ack ­
g ro u n d  o f  th e  sim ultaneous occu rrence  o f th e  tw o d iso rders . U n tre a te d  
coeliac d isease agg rava tes  p re e x is tin g  d iabe tes . T he im p o rtan ce  o f  early  
reco g n itio n  o f  la te n t coeliac d isease is stressed .

A close relationship between coeliac 
disease and diabetes is supported by 
the fact that certain HLA antigens 
show a much higher frequency in both 
disorders than in the general popula­
tion. The simultaneous occurrence of 
the antigens B8 and DR3 is charac­
teristic of both disorders while a high 
incidence of В 15 and DR4 has been 
only observed in diabetes and these 
latter antigens exhibit no increased 
frequency in coeliac disease [9]. In 
a previous study we demonstrated 
a 32.8% occurrence of B8 in juvenile 
diabetes [1], while in coeliac disease 
B8 was demonstrated in 66.7, and 
DR3 in 77.8% of the cases [5].

This study has been performed to 
analyse the clinical features and

establish the incidence of HLA anti­
gens in six patients affected by both 
diabetes mellitus and coeliac disease.

Material and Methods

O f th e  p a tie n ts  tw o w ere boys a n d  four 
w ere girls. T he ir age v a ried  betw een  0.5 an d  
7 y e a rs  a t  th e  o n se t o f  d iab e tes  th e  d iag ­
nosis o f  w hich w as b ased  on  th e  c h a rac ­
te r is t ic  h is to ry , c lin ica l a n d  la b o ra to ry  
find ings. A t th e  tim e  o f  th e  f irs t je ju n a l 
b io p sy  th e ir  age ran g ed  betw een  2.6 and  
11.5 y ea rs . Coeliac d isease w as d iagnosed  
o n  th e  basis o f  s u b to ta l v illous a tro p h y  o f 
th e  je ju n a l m ucosa a n d  clin ical an d  m uco­
sa l im p ro v em en t a f te r  in tro d u c tio n  o f 
a  g lu ten -free  d ie t. N o reb iopsy  h as y e t 
b een  perfo rm ed  in  p a tie n ts  5 an d  6 because 
o f  sh o rtn ess  o f tim e  h a v in g  elapsed  since 
th e  f i rs t b iopsy. I n  th e  m o rp h o m etric  clas-
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T a b l e  I

C linical d a ta  an d  H L A  an tig en s o f  p a tie n ts

Serial
number

of
patient

Sex

Age in 
years at 
onset of 
diabetes

Age in 
years a t 

time of 1st 
jejunal 
biopsy

Duration 
of treatm ent 
w ith gluten- 

free diet 
(years)

Height deficit in SD

before after 
introduction 

of gluten-free diet

Height corrected 
weight in SD deviating 

from the mean 
before after 

introduction of 
gluten-free diet

1 g i r l 2 .25 9 .5 1 .0 —  1.9 —  1 .5 + 0 . 1 + 2 . 0

2 g i r l 1.5 2 .5 7 .7 5 — 2 .4 — 4 .0 — 0 .6 +  3 .5

3 b o y 0 .75 9 .7 5 2 .2 5 — 2 .7 5 — 4 .0 — 0 .6 + 2 . 7

4 g i r l 7.0 1 1 .5 1 .0 —  1 .8 —  1 .6 + 0 . 4 + 0 . 9

5 b o y 0 .5 3 .7 5 0 .5 — 6.0 — 5 .6 + 0 . 6 +  1 .8

6 g i r l 5 .5 5 .7 5 0 .5 —  1.8 — 2 .3 —  1.0 +  1 .8

s if ic a tio n  o f  th e  je juna l m ucosa th e  p r in ­
c ip les o f  K u itu n e n  e t al [7] w ere  a p p lie d . 
T h e  a n t ig e n s  H L A  A, В  an d  C w e re  d e te r ­
m in ed  b y  th e  s tan d ard  N IH  m e th o d , th e  
D R  a n tig e n s  b y  the ly m p h o c y te  c y to ­
to x ic i ty  m ic ro m e th o d  of p ro longed  in c u b a ­
tio n  t im e .

Results

The findings are summed up in 
Table I. The onset of diabetes pre­
ceded the first manifestation of coeliac 
disease in all six patients. At that 
time the deficit in height of these pa­
tients ranged between —1.8 and 
— 6.0 SD for age while their height 
corrected weight was normal. There 
was no improvement in age related 
height during the gluten-free diet; in 
fact, in two patients there was a 
further aggravation of the deficit. 
Weight gain ensued in all patients 
during the diet. The first symptom 
pointing to coeliac disease were diar­
rhoea and hypoglycaemia in one pa­
tient, only diarrhoea in one patient, 
appearance of Mauriac’s syndrome in

three patients and herpetiform der­
matitis in one patient. In patient 
3 diabetes and coeliac disease were 
accompanied by autoimmune haem­
olytic anaemia and chronic persistent 
hepatitis.

B8 was found in four and DR3 in 
the same four and in one additional 
patient. None of these five patients 
possessed B7. The presence of anti­
gens B7 and DR2 is not characteristic 
of either diabetes or coeliac disease 
[1, 5]; these two antigens, quite con­
spicuously, were present in the patient 
affected by additional autoimmune 
haemolytic anaemia and chronic per­
sistent hepatitis, but this patient had 
no B8 or DR3.

Discussion

In the majority of our cases coeliac 
disease was suspected because of the 
appearance of non-enteral symptoms, 
impaired growth, labile carbohydrate 
metabolism and unexpected hypo-
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h a v in g  b o th  d iab e tes  and  coeliac disease

Symptoms raising the 
possibility of mal­

absorption
Associated disorders HLA antigens

D iarrh o ea , H ypoglycaem ia A3, 29, B12, B w 35, Cw4, D R 3, 6
M auriac  syndrom e A l, 3, B8, 12, D R , 4
D ia rrh o ea  
M auriac  syndrom e

A uto im m une h aem o ly tic  a n ­
aem ia, chronic  p e rs is ten t 
h ep a titis

A3, 31, B7, B w 35, D R 2 , 5

N one D erm atitis  herp e tifo rm is A l, 2, B8, 39, D R 2 , 3

M auriac  syndrom e A l, 2, B8, D R 2, 3
M auriac  syndrom e A2, Aw24, B8, B w 60, D R 3

glycaemia. In 13 patients out of 14 
reported by Walsh et al [11] coeliac 
disease developed 5—15 years after 
the onset of diabetes.

Both coeliac disease and diabetes 
may be associated with autoimmune 
disorders, e.g. thyroiditis, rheuma­
toid arthritis, chronic persistent hepa­
titis, bronchial asthma or vitiligo [9, 
10]. In one of our patients gluten 
sensitive enteropathy was accom­
panied by dermatitis herpetiformis. 
In all four similar cases of Holt and 
Blockweil [G] herpetiform dermatitis 
appeared after the onset of diabetes. 
In another patient of our material, 
diabetes was accompanied by chronic 
persistent hepatitis and autoimmune 
haemolytic anaemia.

The question emerges of the rela­
tionship between diabetes and coeliac 
disease. The significantly higher in­
cidence of the same HLA antigens 
points to a close genetic relationship 
and may explain the association of 
the two disorders. Lecornu et al [8]

observed decreased somatomedin 
levels in gluten sensitive enteropathy. 
This may partly explain the retarded 
growth of our patients. It is still 
obscure why the onset of diabetes 
precedes by so much time the recog­
nition of coeliac disease. It may be 
anticipated that the onset of coeliac 
disease precedes the appearance of 
diabetes but it is not recognized be­
cause of the paucity of symptoms. 
Visacorpi [10] has made the interest­
ing observation that diabetes devel­
ops in 4% of all patients affected by 
coeliac disease but in 10% of those hi 
whom gluten sensitive enteropathy is 
diagnosed after completion of the 
second year of life. Among 24 diabetic 
patients simultaneously affected by 
coeliac disease the latter was diag­
nosed before the end of the second 
year of life in only two patients [2]. 
This is a curious finding since isolated 
coeliac disease is diagnosed during 
the first two years in the overwhelm­
ing majority of cases. From this it
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may be anticipated that unrecognised, 
and therefore untreated, coeliac dis­
ease may predispose to a pathological 
carbohydrate metabolism. It is known 
that the gastric inhibitory peptide 
(GIP) released from the jejunum in­
fluences insulin secretion. Besterman 
et al [2] have shown in untreated 
coeliac patients that a test meal re­
sulted in a significantly lower and 
flatter curve of plasma GIP resp. in­
sulin than in healthy controls. Similar 
findings were obtained by Desjeux et 
al [4] in patients affected by villous 
atrophy of the jejunal mucosa, and 
Nutramigen administered directly in­
to the duodenal lumen elicited a 
smaller increase in insulin levels than 
in control subjects with normal jeju­
nal mucosa. Carson et al [3] found 
that gluten loading of coeliac pa­
tients provokes an increase in plasma 
glucagon. All these findings indicate 
that in coeliac disease, if untreated, 
the diabetic condition may be ag­
gravated.
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Influence of Anticonvulsant Drugs on Thyroid 
Hormones in Epileptic Children

I I l y é s , A T o r n a i * , Svetlana K i r i l i n a , Ilona G y ö r g y

D e p a rtm e n t o f P a e d ia tr ic s , U n iv e rs ity  M edical School, D eb recen , a n d  
‘ H om e fo r H an d icap p ed  C h ild ren , D ebrecen, H u n g a ry

T h y ro id  fu n c tio n  te s ts  w ere s tu d ied  in  epileptic c h ild re n  undergo ing  
long-term  an tico n v u ls iv e  th e ra p y  w ith  pheny to in , p rim id o n e  o r  m epheny- 
to in . Serum  T 4 w as decreased  in  a ll th ree  tre a ted  g ro u p s , s e ru m  T 3 was 
d im in ished  on ly  in  those tre a te d  w ith  ph en y to in  o r p r im id o n e . F T 4 was 
also s ig n ifican tly  decreased  w hile se ru m  T SH  an d  T B G  w ere  n o t  affected 
in  th e  tre a te d  p a tie n ts . T he effec t o f  an tico n v u lsan t d ru g s  o n  th y ro id  h o r­
m one ca tabo lism  a n d  p e rip h e ra l conversion  o f T 4 seem s to  b e  im p o rta n t 
in  these a lte ra tio n s .

In recent years several investiga­
tions have repeatedly documented 
that some anticonvulsants caused 
different alterations of thyroid hor­
mone metabolism in adults [1, 5, 8, 
9, 13, 14]. In this study we investi­
gated the effects on the thyroid 
system of three anticonvulsive drugs 
commonly used in epileptic children.

P a t i e n t s  a n d  M e t h o d s

F o u r  g roups o f  ch ild ren  aged  3 — 12 
y ea rs  w ere inves tig a ted . T h ree  o f  th em  
consis ted  o f  p a tie n ts  w ith  ep ilepsy . T hey  
received  ph en y to in , p rim idone  o r  m epheny- 
to in  th e ra p y ; th e  fo u r th  g ro u p  w as th e  
co n tro l one. T he com position  o f  these 
g ro u p s is d em o n s tra ted  in  T ab le  I.

P h e n y to in  w as a d m in is te re d  to  15 
ch ild ren  over a  period  o f  6 m o n th s  to  11 
(m ean , 4 3/12) years . E le v e n  p a tie n ts  re ­
ceived  p rim idone for 7 m o n th s  to  7 6/12 
(m ean , 3 6/12) years , a n d  sev en  p a tien ts  
w ere g iven  m ep h en y to in  fo r 6 m o n th s  to 
3 l / l 2 (m ean, 2 l / l 2) y e a rs . T h e  p a tie n ts  
w ere  selected  b y  e x c lu d in g  those  w ith 
g o itre  o r a  h is to ry  o f th y ro id  d isease . The 
d iagnosis o f eu th y ro id ism  w as  estab lished

T a b le  I

G roups in v es tiga ted  in  th e  s tu d y

Group n girls/boys

P h e n y to in 16 8/7

P rim id o n e 11 6/5

M ephenyto in 7 3/4

C ontro l 11 6/5

Abbreviations
T 4 thy rox ine
T 3 tr iiodo thy ron ine
f t 4 free thy rox ine
T S H th y reo tro p ic  ho rm o n e
T B G thy rox ine  b ind ing  g lobu lin
rT 3 reverse tr iio d o th y ro n in e
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b y  c a re fu l clinical in v es tig a tio n , a n d  w ith  
no  k n o w led g e  o f  th e  re s u lts  o f  th y ro id  
fu n c t io n  te s ts . T he p a tie n ts  re c e iv in g  a n t i­
c o n v u ls a n t m edication  w ere  ta k in g  no 
o th e r  d ru g . T he contro l g ro u p  com prised  
c h ild re n  w ith o u t epilepsy a n d  th y ro id  d is­
ease.

S e ru m  w as separa ted  im m e d ia te ly  from  
b lo o d  sam p le s  draw n a t  08 h o u rs  and 
s to re d  a t  — 20 °C u n til a n a ly s is . Serum  
to ta l  T 4 a n d  T 3 were d e te rm in e d  b y  R IA  
(k its  o f  th e  Iso tope  In s ti tu te  o f  H u n g a r ia n  
A c a d e m y  o f  Sciences). S erum  fre e  T 4, T SH  
a n d  T B G  w ere m easured w ith  com m erc ia l 
R I A  k i t s  (A m erlex free T 4 R I A ,  R a d io ­
ch e m ic a l C entre , A m ersham ; R IA -m a t-  
T S H , B y k  M allinckrodt; T B G  R I A ,  CEA 
S orin ). A ll assays w ere p e rfo rm e d  in  
d u p lic a te , s ta tis tic a l analysis w as  d o n e  w ith  
th e  s ta n d a rd  t test.

R e s u l t s

Figure 1 shows thyroid hormone 
concentrations in the different 
groups; individual values are indi­
cated. In the treated groups, serum 
total T 4 level was lower than in the 
control group. Serum T3 concentra­
tion was also lower in the groups

receiving phenytoin and primidone. 
In these two groups, the decrease in 
serum FT 4 concentration was sig­
nificant. In children treated with 
mephenytoin, serum TSH and TBG 
were unaffected by anticonvulsants 
(Table II).

D i s c u s s io n

Phenytoin was the first anticon­
vulsant the decreasing effect of which 
on serum thyroid hormone concen­
trations was demonstrated with the 
protein bound iodine (PBI) method 
[11]. This observation was amply 
verified in later studies using the 
more specific competitive protein 
binding (СРВ) and radioimmuno­
assay (RIA) methods for serum T 4, 
and the same effect of other anticon­
vulsant drugs [6, 9, 10, 14], together 
with the decrease in serum total T3 
concentration was also demonstrated.

The exact mechanism of the altera­
tion of serum thyroid hormone con-

F ig . 1. In d iv id u a l values o f  s e ru m  T 4, F T 4 and  T 3 in  d if fe re n t g roups. P  =  P h e n y to in ; 
P R  =- P r im id o n e ; M =  M ephenyto in ; C =  C ontro l
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T a b le  I I

Serum  T 4, F T 4, T 3, T S H  an d  T B G  in  ch ild ren  on  long  te rm  tr e a tm e n t w ith  various
a n tic o n v u lsa n t d ru g s

Groups (n) T<
/ig/dl

ft4
ng/dl

T,
ng/ml

TSH
^E/ml

TBG
ng/ml

Phenytoin (16) 8.42**
±2.31

1.10**
± 0 .24

1.25**
± 0 .42

2.63 + 
± 1 .05

23.9 + 
± 6 .28

Primidone (11) 9.37*
± 1.97

1.14**
±0.27

1.38*
± 0.43

2.62 + 
± 1 .23

25.2 + 
±5.56

M ephenytoin (7) 8.68***
± 0.60

1.31 +
±0.36

1.76+
± 0.32

2.81 + 
± 1 .08

24.3 + 
± 2 .97

Control (11) 10.98
±0.97

1.50
±0.31

1.78
±0.29

2.36
±1.12

24.5
± 4 .27

+ p  >  0.06; * P <  0.05; ** p <  0.01; *** p  <  0.001

centrations in patients treated with 
anticonvulsants is not known. It was 
suggested that these drugs would 
decrease the level of thyroid hormone 
binding proteins [14, 15], but in our 
groups we could not find any differ­
ence in the TBG level. It was also 
assumed that the anticonvulsants 
decreased the thyroid hormone con­
centration by displacing them from 
their protein binding. Although the 
mechanism, an increase in the free/ 
bound thyroid hormone ratio was 
observed in vitro [12], we could not 
find it in our patients.

An increased catabolism of thyroid 
hormones might also be the reason 
for the diminished serum thyroid hor­
mone concentration. Acceleration of 
the T4 clearance by phenytoin was 
observed [8] and converting enzyme 
activity in the rat liver was also 
stimulated [7]. T , catabolism is in­
creased by phenytoin via stimulation 
of the hepatic microsomal system [8]. 
The increased conversion of T4 to 
T3 [3] may explain why serum T3 and

T4 decrease in a different manner. 
For example, in our patients treated 
with mephenytoin the decrease in T4 
was significant, while the decrease 
in T3 was not significant. It seems 
that different anticonvulsants in­
crease differently the activity of 
enzyme-caused degradation of thyroid 
hormones or catalyze the conversion 
of T4 to T3.

Monodeiodination of T4 in periph­
eral tissues produces not only T3 
but also a metabolically almost in­
active reverse T3 (rT3) [2, 4]. The 
thyroid hormone status can thus be 
influenced by different effects of 
long-term anticonvulsant therapy on 
this dual pathway of T4 metabolism. 
Still, significant differences in serum 
rT3 concentration have never been 
found in patients treated with anti­
convulsants [10].

It is worth mentioning that a de­
crease in thyroid hormone levels of 
patients receiving long-term anticon­
vulsant therapy was significant only 
statistically: all the patients were
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euthyroid with a normal concentra­
tion of serum TSH. The test is 
therefore particularly valuable in pa­
tients receiving anticonvulsants when 
hypothyroidism is suspected.
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Prenatal Diagnosis of Ascites Caused 
by Cytomegalovirus Hepatitis

G  S z e i f e r t , К C s e c s e i , Z T ó t h , Z P a p p

D e p a rtm e n t o f  P a th o lo g y  an d  D e p a r tm e n t o f  O bstetrics an d  G y naeco logy , 
U n iv e rs ity  M edical School, D ebrecen , H u n g ary

T he case o f  a  23-w eeks-old fe tu s  is described in  w hom  p re n a ta l  u ltra ­
sonography  revealed  asc ites acco m p an ied  by  an  increased  a lp h a -fe to p ro te in  
con cen tra tio n  in  th e  am n ia l flu id . D eta iled  em b ry o p a th o lo g ica l w ork-up 
carried  o u t a f te r  induced  a b o rtio n  d em o n s tra ted  genera lized  cy tom egalo ­
v iru s disease a n d  fu rn ished  h is to log ica l p ro o f o f tra n sp la c e n ta l p ro p ag a tio n .

Epidemiological studies have shown 
that the ubiquitous cytomegalovirus, 
a member of the herpesvirus family, 
is the most frequent causative agent 
of congenital viral infections in man 
[14, 15]; about 1% of all neonates 
are affected. Its incidence varies be­
tween 0.5 —2.0%, it is more wide­
spread in populations living under 
primitive conditions [7, 14, 15, 17, 
18]. Congenital infection is due to 
transplacental transmission, the 
mother is usually a latent carrier [6, 
10, 14]. The virus can be transferred 
by the infected genital secretions 
during labour or by breastmilk dur­
ing the postnatal period. In infants 
and children staying in hospital iatro­
genic infection may occur by blood 
transfusion or organ transplantation 
[3, 4, 5, 6, 8, 11, 12, 14, 16, 19].

In this paper we report on inclusion 
body disease due to generalized cyto­
megalovirus infection developing in 
utero in a 23-weeks-old fetus in whom 
subsequent histopathology proved 
transplacental propagation.

R e p o r t  o f  a  C a s e

C. K . E ., a  23 y e a rs  o ld  w om an  had 
v is ited  o u r genetic counselling  clin ic during 
th e  21st week o f  h e r f i r s t  p re g n a n c y  be­
cause  h e r  fa th e r h ad  h a d  h id d e n  sp in a  b i­
fid a , ru b e lla  had  occu rred  in  h e r  env iron­
m e n t d u rin g  the early  s ta g e  o f  th is  p reg ­
n a n c y  an d  because she h a d  c o n tra c te d  a 
febrile  u p p e r a irw ays in fec tio n  tw o weeks 
earlie r. She had  a  n eg a tiv e  fam ily  h is to ry  
an d  h a d  never received b lo o d  tran sfu sions. 
H e r se rum  A F P  level w as  fo u n d  to  be 
100 n g /m l, a  norm al v a lu e  fo r 21 weeks 
acco rd in g  to ou r norm . U ltra so n o g rap h y , 
p e rfo rm ed  by  a  P ick e r L S  2000 device 
rev ea led  o ligohydram nios, th ick en ed  p la ­
c e n ta  an d  ex tensive a sc ite s  o f  th e  fetus 
(F igs 1 and  2). E ig h teen  m l a m n ia l fluid 
w as th e n  ob ta ined  b y  tran sab d o m in a l 
am niocen tesis; its  A F P  c o n te n t  w as m uch 
e lev a ted , 34 400 n g /m l ( >  2.6 M ), cyto- 
logical exam ination  d e m o n s tra te d  regular 
ep ith e lia l cells and  fe ta l e ry th ro cy te s . 
T h e re  w as a  ru be lla  a n t ib o d y  t i tr e  o f 
1 : 64 an d  a  CMV a n tib o d y  t i t r e  o f  1 : 16 
in  th e  m a te rn a l serum . T h e  co u p le  applied 
fo r a b o rtio n  in view  o f  th e  u ltra so n o ­
g rap h ic  find ing  and  th e  h ig h  A F P  co n ten t 
o f  th e  am n ia l flu id . A b o rtio n  w as induced 
b y  e x tra o v u la r  0 .1%  R iv a n o l com bined 
w ith  o xy toc in  infusion. T h e re  w ere no

A c ta  P a e d ia tr ic a  H in tg a r ic a  2 6 , 1985
A k a d é m ia i  K ia d ó , B u d a p e s t
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F i g . 1 . U ltra so n o g rap h y . L o n g itu d in a l sec­
tio n  o f  fe tu s  revealed asc ites  d is te n d in g  the 
a b d o m e n  (A), d istension o f  th e  s to m a c h  (st) 

a n d  conglom eration  o f  th e  in te s tin e s

F ig . 2. U ltra so n o g ra p h y . The tra n sv e rsa l 
section  a t  th e  level o f  th e  abdom en  d e m o n ­
s tra te s  th e  p resen ce  o f  ascites (A) be tw een  

the  liv e r (L i) a n d  th e  abdom inal w all

co m p lica tio n s . D etailed  p a th o lo g ic a l ex­
a m in a tio n  o f  the fe tus a n d  th e  p lacen ta  
w as c a rr ie d  ou t.

T h e re  w ere petech iae  o n  th e  sk in  all 
o v e r th e  body , th e  su b c u ta n e o u s  tissue 
w as oed em a to u s and  o f g e la tin o u s  ap p e a r­
an ce . T h e  abdom en w as d is te n d e d , th e  a b ­

dom en p ro tru d e d  5 m m  above th e  th o rac ic  
level (F ig . 3). A  n o rm al in tra th o ra c a l s itu s  
w as seen, d iffu se  p u n c tu a ted  h aem orrhag ic  
foci w ere  fo u n d  on  all serous m em branes . 
The in t ra th o ra c ic  organs show ed no  a b ­
n o rm a lity . T h e  abdom inal c a v ity  c o n ta in ­
ed 40 m l lig h t-y e llo w  fluid. The ab d o m in a l

F ig . 3. The aborted fetus sh o w s a striking prom inence o f  the distended abdom en
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s itu s  w as n o rm al. T he h ep a tic  m arg in  e x ­
ceeded  th e  costa l m arg in  by  10 m m , th e  
su rface  o f  th e  liver exh ib ited  d iffuse, fine, 
u n ifo rm  g ran u la tio n . N o m acroscopic 
changes could be d e tec ted  in  th e  re m a in ­
ing  ab d o m in a l and  pelvic o rgans. T he

sh ap e  o f  th e  b ra in  w as n o rm a l, i ts  surface 
w as sm oo th  and  exh ib ited  n o  g y ra t io n  ye t, 
th e  cereb ra l ven tric les w ere  o f  n o rm al 
w id th .

H isto logy  show ed th a t  th e  lobular 
s tru c tu re  o f  the liver w as re ta in e d  o n ly  in

F ig . 4. Ir re g u la r  p a tte rn  o f liver cell trab ecu lae . N uclear inclusion bod ies in  th e  liver 
cell in d ica ted  b y  arrow , ex tra m e d u lla ry  haem opoiesis in  the sinuses. H aem a to x y lin - 

eosin s ta in in g , 400-fold m agnification
F i g . 6. Inc lusion  body  in an  ep ithe lia l cell o f a  ren a l tu b u le  (arrow ). H aem ato x y lin -eo sin

sta in in g , 400-fold m agn ifica tion
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F i g . 6. a) In tra n u c le a r  inc lusion  b o d y  in  a  p lace n ta l s t ro m a  cell (arrow ). H aem ato x y lin - 
eosin  s ta in in g , 400-fold m ag n ific a tio n , b) T he sam e in c lu sio n  b o d y  b y  la rger m ag n ifica ­

tio n  (arrow ). H aem a to x y lin -eo s in  sta in in g , 1000-fold m agn ifica tion

sm all a re a s , a  large p ro p o r tio n  o f  th e  
p a re n c h y m a  consisted  o f  d is in te g ra te d  
liver cells. B ile d u c t p ro life ra tio n , p ro ­
life ra tio n  o f  collagen fib res, ly m p h o cy tic  
in f il tra t io n  an d  connective tissu e  fo rm a­
tio n , a lso  p ro p ag a tin g  b e tw een  th e  liver 
cell tra b e c u la e , w ere en co u n te red . I n  som e

areas b a llo o n in g  liver cells, focal necrosis 
and  in tra c y to p la sm ic  re te n tio n  o f  bile p ig ­
m en t w ere  ob serv ed . C h arac te ris tic  in t r a ­
n uc lea r cy to m eg a lo v iru s inclusion bodies 
w ere seen  b o th  in  ep ithe lia l cells o f  th e  bile 
d u c ts  a n d  in  th e  h ep a to c y te s  (F ig. 4). 
S im ilar in tra n u c le a r  inclusion bodies w ere
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fo u n d  in  th e  k idneys, in  th e  m esangium  of 
th e  g lom eru li an d  in  th e  tu b u la r  ep ith e ­
liu m  (F ig. 5), in  th e  a lv eo la r ep ithe lia l cells 
o f  th e  lungs, in  th e  g la n d u la r  and  d uc ta l 
e p ith e liu m  o f th e  p a n c re a s  an d  in  the  
s tro m a  cells o f th e  p la c e n ta  (F ig. 6).

D isc u ssio n

Neonatal cytomegalovirus disease 
can take two forms: the newborn may 
suffer a congenital infection due to 
intrauterine transmission or may con­
tract the infection during the peri­
natal period [6]. Intrauterine trans­
mission usually takes place during 
late pregnancy and its source may be 
either a recently acquired maternal 
infection or a reactivation of pre­
viously contracted, latent maternal 
infection [9, 14]. The latter form in­
dicates that maternal antibodies do 
not sufficiently protect the fetus 
[13]. Infection with the virus usually 
leads to chronic disease of the fetus, 
newborn or infant, with alternating 
exacerbations and periods of latency 
accompanied by sustained shedding 
of the virus. In certain cases acute 
symptoms may develop but the 
chronic form with late onset is more 
frequent [15]. The incubation time 
of the infection acquired during the 
perinatal period is 4—12 weeks, 
8 weeks on the average. Typical symp­
toms develop in 5% of all congenital 
infections, another 5% exhibit atypi­
cal clinical symptoms and in 90% of 
all infected cases there is no mani­
festation during the neonatal period 
[2, 7]. Clinically typical cases are 
characterized by multiple organ af­
fection, the reticuloendothelial sys­

tem and the central nervous system 
being most involved. Petechiae, hepa­
tomegaly, splenomegaly and jaundice 
are the most striking features. Since 
cytomegalovirus infection is the most 
frequent cause of congenital hepati­
tis, liver biopsy and its careful histo­
logical examination has been recom­
mended in cases affected by hepato- 
splenomegaly and septic jaundice [1]. 
Teratogenicity of the virus is a matter 
of controversy.

Prognosis of infants affected by 
congenital cytomegalovirus infection 
is good in the majority of cases but 
it has been proved that loss of hear­
ing, chorioretinitis, neurological and 
dental sequelae may develop, mani­
festing usually during the second year 
of life [15]. In our case the most 
severe abnormalities were found in 
the liver, the pathological finding 
corresponded to that of red hepatic 
atrophy. The consequences of the 
liver changes — hypoproteinaemia 
due to extensive destruction of hepat­
ic parenchyma and ascites — allowed 
to arrive at the diagnosis by help of 
ultrasonography. The detailed histo­
logical examination has proved the 
presence of generalized cytomegalo­
virus disease and its transplacental 
propagation.
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Relationship of Maternal and Newborn (Cord) 
Serum Ferritin Concentrations Measured 

by Immunoradiometry
I I l y é s , Judith J e z e r n ic z k y , Judith K ovács*, Éva D v o rá csek*, S Csorba
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Serum  fe rr itin  concen tra tion  w as d e te rm in ed  b y  im m u n o rad io m etry  
in  venous b lood sam ples o f 45 p re g n a n t w om en  a t  te rm , in  th e ir  b a b ie s ’ 
cord  b lood sam p les, an d  blood specim ens o b ta in ed  from  43 in fan ts  aged  
3 — 12 m o n th s . T h e  concen tra tio n  o f  fe r r it in  w as h ig h er in  cord  se ru m  th a n  
in respec tive  m a te rn a l sam ples and  in fa n t specim ens. Low  values w ere found  
in m ore th a n  h a lf  o f  th e  m a te rn a l venous sam p les. Iro n  s to res o f new borns 
delivered  b y  m o th e rs  w ith  low serum  fe r r it in  concen tra tio n  w ere low er 
th a n  in  new borns o f  m o th ers  hav in g  n o rm a l fe r ritin  levels. Serum  fe rritin  
m easu rem en t is a  sens itive  m ethod  to  d e te rm in e  iron  deficiency in  p reg n an cy .

Storage iron is made up of two 
components: ferritin and haemosiderin
[16]. Several studies have demon­
strated a relationship between the 
serum ferritin concentration and the 
size of body iron stores in healthy 
adults, children and infants [3, 5, 8, 
14, 15]. Parallel measurement of
serum ferritin concentration in new­
born and maternal blood samples 
may offer important information how 
maternal iron status influences fetal 
iron stores. To investigate this ques­
tion we have attempted to determine 
the serum ferritin concentration in 
venous blood samples of pregnant 
women before delivery and their new­
borns’ cord blood specimens.

Ma t e r ia l  a n d  M e t h o d s

In  th e  f irs t  series, se ru m  fe rritin  was 
m easured  by  im m u n o rad io m e try  in  cord

blood sam p le s  o f  14 new borns, a n d  in  
venous b lood  sam ples o f 43 in fan ts . T he 
n ew b o rn s’ g e s ta tio n a l age w as 38 — 41 
w eeks; th e  in fan ts , aged betw een  3 an d  
12 m o n th s , w ere w ith o u t hem ato log ica l 
an d  in fec tio u s  d iseases and  w ere g ro u p ed  
acco rd ing  to  th e ir  age.

I n  th e  second  p a r t  o f th e  s tu d y  cord  
an d  m a te rn a l b lood sam ples w ere o b ta in e d  
from  45 p a tie n ts  hav in g  n o rm al deliveries 
o f  live in fa n ts  follow ing u n co m p lica ted  
p reg n an c ies . All w ere betw een  38 an d  
41 c o m p le te d  w eeks o f g esta tio n . N o p a ­
tie n t h a d  h a d  b leedings d u rin g  p reg n an cy . 
A  3 X 250 m g  su p p lem en t o f  e lem en ta l 
iron  w as p ro v id ed  daily  from  ea rly  p re g ­
nan cy .

S erum  fe r r it in  w as d e te rm in ed  b y  im ­
m u n o ra d io m e try , u tilising  F E R -IO N  k its  
(RA M CO  L ab o ra to rie s  In c ., H o u s to n , 
U SA ). R e s u lts  below  10 n g /m l w ere co n ­
sidered  low , a s  in  ou r p rev ious w ork  [4]. 
I n  a d d it io n , se ru m  iron  (Fe), se rum  to ta l 
iro n -b in d in g  c a p a c ity  (TIB C ), an d  tr a n s ­
fe rrin  s a tu ra tio n  (S I p e r  c en t =  F e /T IB C  X 
100) w ere  also  d e te rm ined  in  11 m a te rn a l 
blood sam p le s  hav in g  low fe rritin  co n ­
c e n tra tio n .

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 1 9 8 5  
A k a d é m ia i  K ia d ó ,  B u d a p e s t



318 I  Ilyés et al: Ferritin

Ë 300 -■ 

C 200 -

20-

10'_______ I_______ î_______ I________I__
Cord blood A 8 12

months

135*60 89*51 51137 38*32
(55 - 270) (11-220) (15-150) (15-130)

F ig . 1. Serum  fe r r it in  co n cen tra tio n  d u rin g  th e  firs t y e a r o f  life

g 3 0 0 -
cn
C 200 -

100 -

50

20

10

Cord blood
4-110 14-220
X = 21.3 X = 121.2

F i g . 2. Serum  fe rritin  c o n c e n tra tio n  in  m a te rn a l an d  cord blood sam p les
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R e s u l t s

Figure 1 shows results obtained in 
the first series; individual values are 
indicated. Serum ferritin concentra­
tion was highest in cord blood sam­
ples, and it decreased during the first 
year of life.

In Figure 2 the serum ferritin in 
maternal and cord blood samples is 
demonstrated. Before delivery more 
than half of the mothers had a ferri­
tin level lower than 10 ng/ml. Ferritin 
concentrations in cord blood samples 
were higher, above 10 ng/ml.

Serum ferritin in cord blood of new­
borns whose mothers had low and 
normal serum ferritin levels, can be 
seen in Table I. Newborns of mothers 
with normal ferritin level had a sig-

T ablf. I

S erum  ferritin  c o n c e n tra tio n  in  cord 
sam p les grouped acco rd in g  to  m a te rn a l 

iron  s to res

Maternal 
iron stores W

Maternal Cord
serum ferritin concentration (ng/ml)

Low (24) 6.6 ±  1.6 98.6 ±60.6
N orm al (21) 38.3 ±23.1 147.2±66.0

i- te st p<0.01

nificantly higher serum ferritin con­
centration than babies of mothers 
with low iron stores.

The parameters of iron metabolism 
in 11 mothers having low serum ferri­
tin level are summarized in Table II, 
and their individual serum ferritin 
and Fe concentrations are demon­
strated in Figure 3. The average

T a b l e  I I

P a ra m e te rs  o f  iron  m e tab o lism  in  p re g n a n t w om en h a v in g  
low fe rritin  c o n c e n tra tio n s  (n =  11)

Parameters X ± S.D. range

Serum ferritin (ng/ml) 7.5± 1.6 4.0—9.0

Serum Fe (/imol/1) 13.8 ±  3.2 8.6—18

TIBC (jumol/l) 99.3±23.1 69—132

SI (%) 13.9± 6.4 8.8—23

T IB C  =  to ta l iron  b ind ing  c a p a c i ty ; S I =  tran sferrin  s a tu ra t io n

20 5  
О 
6

F ig . 3. S erum  fe rritin  and  serum  F e c o n c e n tra tio n  o f  p reg n an t w om en h a v in g  low iron 
sto res (n =  11); in d iv id u a l values; 1/77) =  n o rm al concen tra tion , |]JJ) =  low  level
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serum Fe concentration was at the 
lower border of the normal range. 
Some individual Fe levels were in the 
normal range despite the low serum 
ferritin concentrations.

D is c u s s io n

Introduction of the immunoradio- 
metric method has made serum ferri­
tin measurement accessible to prac­
tice [1, 9]. Using this method Addison 
et al [1] have described that ferritin 
is present in the serum of healthy 
persons. Further studies have eluci­
dated that the serum ferritin level 
was closely related to iron stores or 
the iron content of tissues [3, 5, 8 
15]. In childhood serum ferritin is a 
good discriminant between iron defi­
ciency anaemia and infectious anaemia 
[4]. ‘

There are contradictory reports 
on the influence of maternal iron 
stores on the fetal ones [6, 7, 11]. It 
has been generally accepted that iron 
supply is increased during pregnancy 
and a considerable part of pregnant 
women shows iron deficiency before 
delivery [2]. On the other hand, it is 
also well-known that the fetus ac­
cumulates his iron stores in the last 
period of pregnancy [13]. Thus the 
maternal deficiency may be very im­
portant for the newborns’ iron stores, 
and for iron deficiency anaemia in 
infancy.

The biochemical indices of iron 
metabolism are elevated in cord serum 
[6, 13]. Its ferritin concentration is 
higher than the maternal level. The 
range of serum ferritin concentration

in cord and maternal blood samples 
were in our study in accordance with 
data in the literature [6, 11, 14]. It is 
in agreement also with other studies 
that the serum ferritin level is de­
creased during the first year of life 
[12].

We have pointed out that, despite 
of prophylactic iron therapy, the 
maternal ferritin is low at term in 
more than half of the cases. In our 
study the incidence of low serum fer­
ritin concentration at term was higher 
than the findings of Kelly et al [6] 
and similar to those of Pácsa et al 
[Ю].

There was no direct correlation 
between individual maternal and cord 
ferritin concentrations which is in 
agreement with other findings [6, 11]. 
However, when the newborns were 
grouped according to whether their 
mothers had a low or normal ferritin 
level, there was a significant differ­
ence between the respective cord fer­
ritin concentrations. Similar results 
were reported by Kelly et al [6] and 
it is therefore suggested that the fetal 
iron stores are reduced when the 
maternal stores are low.

Our results showed that the serum 
ferritin concentration is a more sen­
sitive marker of the maternal iron 
stores than is the serum Fe level, 
since low serum ferritin levels can be 
registered despite of normal serum Fe 
concentrations. This means that the 
haemostatus of pregnant women may 
appear normal on the basis of their 
serum Fe concentration, when the 
low serum ferritin predicts an iron 
deficiency.
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Serum ferritin measurement, in this 
manner, is a useful method to deter­
mine the iron deficiency in pregnancy. 
A low maternal serum ferritin level 
means a risk factor for the develop­
ment of infantile iron deficiency 
anaemia.
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Sneezy Twins
G F o r r a i*, J  A n t a l**, A B a lo g h**

‘ Polic lin ic  fo r C hildren, B u d ap est, a n d  * * D ep artm en t o f N euro logy  o f  
Sem m elw eis U n iv ers ity  M edical School, B udapest

A  cu rious m onozygous p a ir  o f  tw in s  p roducing  sudden  a n d  v eh em e n t 
nose b low ing  an d /o r sneezing d u r in g /a f te r  ea ting  and  d rink ing , w h en  the ir 
s to m a c h  h a d  ach ieved  a  c e rta in  s ta g e  o f  fullness, has been o b se rv ed . The 
sneezing re flex  could be reg is te red  in  4  m ale  m em bers o f  th e  fam ily . Since 
th e re  w ere n e ith e r neurological d iso rd e rs  n o r  sign ifican t a lte ra tio n s  in  the ir 
e lec troencephalog raph ic  a c tiv ity , th e  phenom enon  m ay  be  reg a rd e d  as 
a  specia l ty p e  o f  h e red ita ry  v e g e ta tiv e  sen s itiv ity . T he tr a i t  seem s to  follow 
e ith e r  an  au to so m al d o m in an t o r  p e rh a p s  a  Y -linked m ode o f  in h e ritan ce .

Sneezing and coughing function as 
reflexes integrated by the medulla 
oblongata. They are set into action 
by different triggers acting on the 
respiratory epithelium and serve to 
eliminate noxious agents from the 
respiratory tract. Twenty years ago 
Everett [2] reported on sneezing reac­
tion initiated by bright light and 
called it photic sneeze reflex; it could 
be elicited in 23% of the medical 
students of Johns Hopkins Universi­
ty. Recently, Peroutka and Peroutka
[8] have given account of a family 
in which three males and one female 
reacted by sneezing if exposed to 
strong light. Beckman and Nordensen 
[1] obtained results similar to those 
of Everett in that the sneezer trait 
was observed in 24% of blood donors 
of Umeâ, Sweden. On the basis of 
their family study they suggested 
that the trait might be inherited in 
an autosomal dominant fashion.

One of the present authors (G. F.), 
accomplishing a comprehensive twin 
study, found a twin pair am ong the 
participants whose sneezing reflex 
could be provoked in a different way.

R epo r t  of  Ca se s

The members of a male twin pair 
introduced themselves as the “Sneezy 
twins’’. At that time they were 
50 years old.

The phenomenon was observed in 
4 male subjects belonging to three 
generations of their family (Fig. 1). 
The familial feature had been ob­
served in the twins’ father since his 
youth. The twins R. B. and G. B. are 
constantly watched by their col­
leagues with whom they have lunch. 
When the colleagues enter the com­
mon lunch room where the twins 
have already reached a certain stage 
of saturation, their repeated sneezing

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 19SS  
A k a d é m ia i  K ia d ó , B u d a p e s t
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is taken as an indicator of a good and 
abundant meal. The sneezing reflex 
of the twins is provoked by a full 
stomach.

The sneezing attack also appeared 
at puberty in a further male member 
of the third generation. None of the 
females of three generations were 
affected.

The diagnosis of zygosity of the 
twins was based mainly on various 
blood group and protein system deter­
minations (ABO, Mn, Rh, Hp and 
Gm) [9], and some other anthropo­
genetic traits [3, 4, 5, 6, 7]. Based on 
these investigations, they were con­
sidered monozygous.

The twins were similar in physical 
appearance, although one of them 
(R. B.) weighed ten kg less than the 
other. This could be attributed to his 
allergy to milk, milk products, straw­
berries, raspberries and to different 
environmental factors. Both were 
right-handed and showed an R type 
of hand clasping and an L type of arm 
folding. Both were strong cigarette 
smokers. Both were tasters for phenyl - 
thiocarbamide and smellers for acetone 
and methylethylketone. Both of them 
performed a positive curling of the

tongue. Their index numbers, after 
having drunk a standardized beet­
root juice, were almost identical 
(0.090 and 0.114).

Neurological findings. G. B. had no 
neurological complaints. R. B. often 
had a headache. Brain nerve func­
tions were normal in both. Deep 
reflexes were slightly intensified, es­
pecially in R. B. They both had mild 
hyperhidrosis of the palms. Move­
ments, sense functions and coordina­
tion were intact. A tremometric ex­
amination, using a piezoelectric ac­
celerometer, revealed no resting tre­
mor but some degree of postural hand 
tremor could be registered in both. 
Visuomotor reaction time was cor­
responding to age.

In order to obtain a controlled 
repetition of their strange charac­
teristic, the twins were examined at 
the University Neurological Depart­
ment. Electroencephalography was 
performed at two occasions. During 
spontaneous registration, compression 
of the carotid sinus on both sides, bi­
lateral bulbus compression and the 
Valsalva test were performed, then 
they were invited to smell amyl ni­
trate. Thereafter they were asked to
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consume Amolet biscuits and water; 
this combination leads to strong 
gastric and intestinal distension. These 
types of loading of mainly vegetative 
character did not activate sneezing 
in either of the twins. Simultaneously 
with exteroceptive stimulation of the 
vagus and trigeminus nerves a de- 
synchronization in the EEG could be 
observed, related to an increase in 
the number of а-waves in background 
activity. Since the aphysiological dis­
tension of the stomach did not pro­
voke sneezing, the twins were given 
an abundant lunch and electroence- 
phalographic records were continu­
ously taken before, during and after 
the meal (Figs 2 and 3). In the mo­

ment when a sensation of gastric full­
ness was achieved, a sudden and 
vehement nasal secretion and nose­
blowing lasting for some minutes 
appeared in both persons simultane­
ously. The EEG, however, remained 
normal. No appreciable alterations in 
cortical electric activity were evoked 
by the sneezing reflex.

As described above, the phenome­
non was observed in 4 male members 
of three generations of the family, 
including a monozygous pair of twins. 
The family tree suggests a dominant 
inheritance either autosomal or Y- 
linked. The latter would be an ex­
treme rarity but its possibility can­
not be discarded.
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Adenine Therapy in Lesch-Nyhan Syndrom e
P B ührdel , W K rüger, К H irschberg, M Weh n ert

P aed ia tric  Clinic an d  D e p a r tm e n t o f  C linical C hem istry  an d  L a b o ra to ry  D iagnostics of 
th e  F a c u lty  o f M edicine o f  K arl-M arx -U n iversity , L eipzig; C entral I n s t i tu te  fo r Isotope 
a n d  R a d ia tio n  R esearch , A cadem y o f  Sciences o f  th e  G D R , L eipzig , a n d  In s t i tu te  for 
M edical G enetics o f th e  F a c u lty  o f  M edicine o f  E rn s t-M o ritz -A rn d t-U n iv e rs ity , Greifs­

w ald, G D R

In  a  7-year-old  p a tie n t w ith  L esch -N yhan  sy n d ro m e  (L N S) the 15N 
excess freq u en cy  w as d e te rm ined  in  th e  excre ted  uric acid  a f te r  o ra l app lica­
tion o f 27 m g  15N  glycine/kg  b o d y  w eigh t, using em ission sp e c tro m e try . I n ­
co rp o ra tio n  o f  g lycine in to  u ric  acid  w as considerab ly  in c reased  in  u n trea ted  
LN S in com parison  w ith  the  con tro l. T h is  w as due to  the  e x tre m e ly  increased 
endogenous de  novo  syn thesis o f  p u rin e . A llopurinol th e ra p y  caused  only 
a  g rad u a l d ecrease  o f  u ric  acid  ex c re tio n . T he p a tte rn  o f  p u r in e  excretion  
changed  in  fa v o u r o f  th e  b e tte r  so lub le  ox ipurines h y p o x a n th in e  and  x an ­
th ine , b y  co m p e titiv e  inh ib itio n  o f  x a n th in e  oxidase. I n  L N S , how ever, 
a llopurino l h a d  no  u rico s ta tic  effect.

T h e ra p y  w ith  aden ine  is a n  a lte rn a tiv e  to  in flu en ce  th e  de novo 
syn thesis . A fte r  aden ine  ap p lica tion  a  decrease o f th e  c u m u la tiv e  15N uric 
acid ex cre tio n  occurs an d  th e  p e rc e n tu a l p ro p o rtio n  o f  ,5N  u ric  ac id  in to ta l 
15N  ex cre tio n  decreases. These changes a re  due  to  an  in h ib it io n  o f  de novo 
pu rine  b io syn thesis. A denine, how ever, m u s t be ap p lied  in  com bination  
w ith  a llo p u rin o l in  o rd e r to  avo id  th e  fo rm ation  o f n e p h ro to x ic  2,8-dioxi- 
aden ine b y  x a n th in e  oxidase. A denine th e ra p y  led to  a n  im p ro v e m e n t of 
the clinical course . N o side-effects w ere observed.

Lesch-Nyhan syndrome (LNS) is 
a disease of purine metabolism with 
recessive inheritance. The de novo 
synthesis of purine is increased due 
to a defect or gross deficiency of the 
activity of hypoxanthine-guanine 
phosphoribosyltransferase (HG-PRT), 
and the daily turnover of uric acid is 
considerably increased. The excessive 
juvenile hyperuricaemia and hyper- 
uricuria may lead to the formation of 
urate nephrolithiasis and nephro­
pathy, gouty arthritis and tophi.

This is regularly associated with 
progressive neurological signs and 
symptoms such as aggressive auto­
mutilation, choreoathetosis, muscle 
spasticity and mental retardation.

Whereas the complications of hyper­
uricaemia can be prevented by allo­
purinol, the drug has no effect on the 
development of CNS symptoms [18, 
22]. Since children with LNS do not 
show signs of cerebral lesions at birth, 
there should be some means of pre­
vention but numerous attempts [1, 
3, 6, 10, 18] have failed to affect the 
progression of CNS lesions.

Therapy with adenine is a possibil­
ity to increase the nucleotide supply 
to the CNS. An inhibition of the de 
novo purine synthesis is anticipated 
due to the rise of purine nucleotide 
concentration through a feed-back 
mechanism. The present paper will 
describe the effect of adenine therapy
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on purine metabolism by means of 
15N-tracerkinetic measurements and 
on the course of the disease of a 7- 
year-old patient with LNS.

R eport of a Case

T. M., a girl, was born on 28. 9. 1976 
and admitted at the age of 7 months. 
At that time the patient showed clear 
statomotor retardation, no traction 
response, no rotation from supine into 
prone position, no grasping, persist­
ing infantile reflexes, jittery arms, 
athetotic movements.

The blood urea level was 490 /rmol/l. 
Activity of HG-PRT in erythrocytes 
was reduced to 4% and in skin fibro­
blasts to 5% of normal (Table I). 
Thus, the diagnosis of LNS was con­
firmed. After administration of allo- 
purinol (10 mg/kg body weight) and 
adjusting the blood urea level to 
200 — 300 jumol/1 the child was dis­
charged. She was admitted again at 
the age of 5 years when she was 
moderately atrophic (11.2 kg) and 
had a short stature (3 sigma too 
small). Her oral mucosa, lips and both 
forefingers showed scars after bites.

Neurological findings. Vigilant visu­
al contact to persons, speech consists 
only of some syllables; frequent 
changes between periods of motor 
rest and abrupt abnormal patterns 
of movement, absent traction re­
sponse, stepping reflex not possible 
due to crossing of legs, spasm of ad­
ductors of fingers and hands, opistho­
tonus, response to pain and tactile 
contacts.

P a ra c lin ic a l f in d in g s . Serum urea 
and creatinine, electrolytes, acid-base 
status and endogenous creatinine 
clearance were normal. No evidence 
of megalocytic anaemia, urea con­
centration on allopurinol therapy was 
between 200 and 300 pmol/1. No evi­
dence of calculi in the urinary system 
on contrast urography and renal 
sonography. Isotope nephrogram nor­
mal on both sides, no evidence of 
gouty arthritis or tophi. EEG: mild 
to moderate diffuse disturbances, low 
voltage, no focal signs or evidence of 
convulsions.

Combined therapy with adenine 
and allopurinol has so far been con­
tinued for 18 months. During this 
time, a clear improvement has been 
observed. The child was more in­
terested and open to contacts from 
the environment, her understanding 
of words had improved and the trend 
for autoaggression has clearly dimin­
ished. Only once were mild bites 
seen on the lips.

Methods

15N  tracerkinetic examination. G lycine is 
an  essen tia l e le m e n t o f de novo p u rin e  b io ­
synthesis. I t  w as used as 15N  glycine 
(96 a t.-%  15N ); th e  o ra l dose w as 27 m g /k g  
body m ass. T h e n  th e  in co rp o ra tio n  ra te  
in to  u ric  a c id  w as  determ ined . 15N  glycine 
was a d m in is te re d  a t  8 a .m . w ith  flu id . 
U rine w as co llec ted  over th e  follow ing 
3 days, th e  d a ily  u rin e  volum e w as m e a s­
ured, th e  e x c re tio n  o f  uric acid  w as d e te r ­
m ined a n d  a l iq u o t sam ples w ere deep- 
frozen ( — 21°C) fo r 15N -trace rk in e tic  e x ­
am inations. A  ch ild  w ith  n o rm al m e ta b ­
olism a n d  w ith  th e  sam e body  m ass served  
as a  co n tro l.
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a ) L N S  w ith o u t th e ra p y
b ) L N S  on aden ine  th e ra p y
c) L N S  on a llopurino l th e ra p y
d) L N S  on  co m bina tion  th e ra p y  w ith  

ad en in e  and  allopurino l
e) con tro l w ith o u t th e ra p y
f) con tro l on ad en ine  th e ra p y .

T h e  daily  dose o f a llopu rino l w as 10 m g/ 
kg  b o d y  w eigh t, th a t  o f  ad en in e , 100 m g/kg  
b o d y  w eigh t. T he p a t ie n t  w as g iven  a  n o r­
m a l d ie t w ith  re s tr ic tio n  o f  foods rich  in  
p u rin e .

H G -P R T  w as d e te rm in ed  in  th e  haem - 
o ly sa te  an d  in  f ib ro b la s t hom ogena tes  using 
th e  rad iochem ical m e th o d  o f  W eh n ert 
e t  a l [20]. Serum  a n d  u rin e  u ric  acid  levels 
w ere de te rm in ed  en zy m a tica lly  w ith  uric- 
ase  (k a ta lase  acco rd ing  to  K ag ey am a  
[8]) (F erm agnost® -u ric  ac id  tes t). T he 
co n cen tra tio n s  o f  h y p o x a n th in e  an d  x a n ­
th in e  w ere d e te rm in ed  in  a  p a ra lle l sam ple 
a s  u r ic  acid  e q u iv a le n t b y  ad d itio n  o f
0.01 U /m l x a n th in e  ox idase  (B oehringer, 
M annheim ).

Isolation of uric acid. D e te rm in a tio n  of 
th e  15N  labelling  o f  u ric  ac id  requ ires its  
p re p a ra tiv e  sep a ra tio n  a n d  p u rifica tion . 
T h e  sep a ra tio n  o f  u ric  acid  from  th e  col­
lec ted  urine followed a  sep a ra tio n  schem e 
designed  fo r 16N  iso tope  an a ly s is  in  N P N  
com pounds [5]. U ric  ac id  w as sep a ra ted  
fro m  th e  o th e r N P N  c o n s titu e n ts  b y  m eans 
o f  ad so rp tio n  ch ro m a to g rap h y  to  po ly ­
s ty re n e  su lphonic  acid  (co lum n: 1 0 x 1 7 0  
m m  D ow ex 60 W X 8; e lu en t: w a te r) . A fter 
passag e  o f  th e  co lum n, u ric  acid  w as 
c ry s ta llized  in  a  10 m l f ra c tio n  an d  p u r i­
fied  b y  tran sc ry s ta lliz a tio n  in  w ate r.

nN  isotope analysis. 15N  iso tope  analysis 
req u ire s  tran sfo rm a tio n  o f  th e  n itrogen  
com pound  s tu d ied  in to  am m o n ia . U rea  N  
a n d  th e  N -com pounds o f  u rin e  w ere tr a n s ­
fo rm ed  in to  am m o n iu m  ch lo ride  b y  the 
K je ld a h l p rocedu re  an d  a lka line  d is tilla ­
tio n . D e te rm in a tio n  o f  th e  re la tiv e  15N  
freq u en cy  w as perfo rm ed  b y  em ission 
sp ec tro m e try  w ith  th e  15N  an a ly se r N O I-6 
[12]. Iso tope  analysis req u ired  55 pg  am - 
rpon ium  chloride su b s tan ce . T he labelling 
v a lu e s  d e te rm ined  for u ric  ac id  an d  to ta l

N  in  th e  u rin e  w ere m ean  v a lu es  o f a  th ree­
fo ld  d e te rm in a tio n  w ith  a  re la tiv e  s ta n ­
d a rd  e rro r o f  2 .6% .

R esults and D iscussion

In the patient with LNS, HG-PRT 
activity decreased to 4% in erythro­
cytes and 5% in skin fibroblasts 
(Table I). The lack of HG-PRT activ­
ity prevented the re-use of the purine 
bases hypoxanthine and guanine and 
their synthesis into the respective 
nucleotides. The decrease of intra-

T a b l e  I

H G -P R T  a c tiv ity  in  e ry th ro c y te s  
an d  sk in  f ib ro b la s ts

GMP nmol/l/h 
and

/А  erythrocytes
GMP nmol/l/h 
and g protein

Controls x=106±ll x=816±107
n=40 n=4

Father 110 absent
Mother 101 273
Patient Т. J. 4 40

T a b le  I I

U ric  ac id  blood level in  a  p a t ie n t  w ith  
L N S  w ith o u t th e ra p y  a n d  o n  tre a tm e n t 

w ith  aden ine , a llo p u rin o l and  th e ir  
co m b in a tio n

Therapy Uric acid blood level 
/tmol/1

No therapy 617

Adenine 1073
4 X 0.6 g daily

Allopurinol 256 p 71
3 X 60 mg daily n=10

Adenine, 4x0.5 g and n.s.
allopurinol, 277 ±  84
3 X 60 mg, daily n=0
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cellular purine nucleotide concentra­
tion reduces the feed-back inhibition 
of phosphoribosyl-pyrophosphate- 
aminotransferase (PRPP-AT). Addi­
tionally, the HG-PRT defect leads to 
a reduced reutilization of phosphori- 
bosyl-pyrophosphate (PRPP) ; thus, 
more of it is available for de novo 
purine synthesis. The uncontrolled de 
novo synthesis of purine nucleotides 
leads to a massive overproduction of 
uric acid with a rise of the blood level 
(Table II) and elimination with urine 
(Fig. 1). The uric acid elimination (in 
mmol/1 per day) was increased in our 
patients as compared with the control 
(Fig. 1). This was even clearer for the 
proportion of the de novo synthetized 
uric acid, indicated by the cumulative 
(15N)uric acid excretion. After the 
reduction of allopurinol we found a 
gradual decrease of uric acid excre­
tion in the patient (Fig. 1). The pro­
portion of cumulative (15N)uric acid

excretion as compared to the cumu­
lative 15N total excretion was not 
affected and remained high (Fig. 2).

Allopurinol has no uricostatic ef­
fect in LNS, since the increased 
supply of hypoxanthine with the HG- 
PRT defect cannot be transformed 
into IMP, and allopurinol cannot be 
transformed into allopurinol-MP. 
Therefore, allopurinol therapy affects 
only the inhibition of xanthine oxi­
dase. A considerable part of the pre­
cursors hypoxanthine and xanthine is 
excreted instead of uric acid due to 
the inhibition of xanthine oxidase.

Adenine therapy is an alternative 
to affect the nucleotide concentration 
and thus, the de novo synthesis. 
Exogenous adenine is metabolized 
into adenosine monophosphate (AMP) 
by means of adenine-phosphoribosyl- 
transferase (A-PRT), and part of it 
is transformed into GMP and IMP 
through the purine nucleotide cycles.

F i g . 1. D a ily  excretion  o f u ric  a c id  a n d  cum u la tiv e  I5N  u ric  ac id  ex c re tio n  in  th e  u rine  
o f  a  p a t i e n t  w ith  LNS w ith o u t th e r a p y  a n d  on tre a tm e n t w ith  aden ine , a llopu rino l a n d  

a  com bination  o f  b o th  in  com parison  w ith  th e  co n tro l
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Fig. 2. Quotient of cumulative 16N uric acid excretion to 16N total nitrogen excretion 
in the urine of a patient with LNS without therapy and on treatment with adenine, 

allopurinol and a combination of both in comparison with the control

In LNS, the activity of A-PRT is 
particularly high in the liver, erythro­
cytes and basal ganglia [16] as well 
as in HG-PRT deficient fibroblasts 
[15], due to the stabilizing effect of 
the increased PRPP concentration on 
the activity of A-PRT.

After administration of adenine 
sulphate in a dose of 100 mg/kg body 
weight daily, we observed an in­
creased elimination of uric acid in the 
urine of our patient and also in the 
control subject (Fig. 1). Similarly, 
the uric acid blood level showed a sig­
nificant increase (Table II). This rise 
was induced by that part of adenine 
which is metabolized directly into 
uric acid. Since both the cumulative 
(15N)uric acid elimination (Fig. 1) and

the percentual proportion of the total 
15N elimination in urine decreased to 
the values of the control (Fig. 2), an 
inhibition of adenine of the de novo 
synthesis of purines may be postu­
lated, and so an inhibition of the de 
novo synthesis of uric acid in the 
LNS patient.

Although the actual uricostatic 
effect originates from adenine, ade­
nine must be applied only in combina­
tion with allopurinol. Only on their 
simultaneous application does the 
blood uric acid level decrease to nor­
mal values (Table II); the quotient 
oxipurine/uric acid elimination in­
creased from 0.13 to 1.46 in com­
parison to the administration of 
adenine alone, and the formation of

4* Acta Paediatrica Hungarica 26, 1985
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nephrotoxic 2,8-dioxiadenine from 
adenine by xanthine oxidase was pre­
vented [4, 14].

The clinical course was dominated 
by a progressive neurological picture 
with dystonic-athetotic infantile cer­
ebral palsy. Whereas the sequelae of 
juvenile gout could be prevented by 
allopurinol therapy during the first 
seven years of life, the cerebral 
symptoms were not influenced. It is 
not known by what mechanism the 
HG-PRT defect leads to such severe 
neurological lesions [11]. A normal 
brain function, however, depends on 
an adequate supply of purine nucleo­
tides [9]. In LNS the synthesis of 
GMP and IMP through the salvage 
pathway is reduced ; this plays a more 
important part in comparison with 
the de novo synthesis in the nerve 
cell [7, 16]. A decrease of the intra­
cellular concentration of these nucleo­
tides in HG-PRT defects may be 
prevented by adenine. The activity 
of A-PRT is increased in compensa­
tion [2, 19]. The exogenous intake of 
adenine leads to an increase of the 
concentration of AMP and IMP [13], 
to an inhibition of PRPP-AT and, as 
we have shown, to a reduction of the 
de novo synthesis of purine.

Attempts of treatment with ade­
nine in LNS were made in some 
cases [4, 17, 21] but without success 
and in a few cases therapy had to be 
discontinued since kidney lesions de­
veloped due to the formation of 
2,8-dioxiadenine [14]. Therefore, si­
multaneous administration of allo­
purinol is indispensable.

Our patient has been given allo­

purinol and adenine for 18 months so 
far; no side-effects have been ob­
served during this time and we could 
observe a clear improvement of her 
mental and motor development. Thus, 
therapy with adenine and allopurinol 
can be recommended in LNS. Still, 
certain irreversible cerebral lesions 
could not be changed, and our studies 
did not answer the question, whether 
neurological complications may be 
prevented by an onset of therapy in 
early infancy.
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Diagnostic Value of С -Reactive Protein 
in Premature Babies Weighing less than 1500 g

Gabriella K isbán , Lilian Bartalics, G K orányi

P é te rfy  H o sp ita l, B u d a p e s t, H ungai'y

Q u a n tita tiv e  e s tim a tio n  o f  C -reactive  p ro te in  w as c a rr ie d  o u t in 
34 p rem a tu re  in fa n ts  w eighing less th a n  1500 g. A n increased  v a lu e  p roved  
to  be a  sensitive  in d ic a to r  o f  in fec tion . H igher va lues seem ed  to  b e  m ore 
reliab le  th a n  low ones. T he  clin ical d iagnosis show ed a  good  co rre la tio n  
w ith  C R P  p o s itiv ity  a n d  its  q u a n ti ta t iv e  value.

Early detection of infection in 
small premature babies is still a prob­
lem in neonatology. Rapid and reli­
able diagnosis is often difficult, his­
tory of pregnancy and the perinatal 
period, and clinical symptoms still 
play a decisive role [10]. The latter 
are not specific, therefore they are 
not always unequivocal. Differentia­
tion between hyaline membrane dis­
ease, connatal pneumonia and intra­
cranial haemorrhage may be often 
difficult. Many attempts all over the 
world have been directed to reliable 
diagnosis (screening programmes, in­
fection workshops).

The mortality rate of cardiopul­
monary disorders of low birthweight 
newborns has much improved; less 
progress has been achieved in the 
reduction of the mortality rates of 
babies weighing less than 1000 g at 
birth. LaGamma et al [11] have 
shown that 21 babies among 35 sur­
vivors beyond the 5th day of life 
plus 27 fatal cases had some kind of

infection, mostly caused by E. coli, 
Staphylococcus epidermidis and Sta­
phylococcus aureus. This also points 
to the importance of new methods 
in the early diagnosis of infection.

Immunological studies have played 
here an important part [4]. It has 
been amply confirmed that the pre­
mature baby is able to give an im­
mune response to an antigen in the 
early postnatal period or even in 
utero [4, 6]. The so-called acute phase 
reactions are indicators of the non­
specific immune response. In this 
study we have examined the diag­
nostic value of one of these indica­
tors, C-reactive protein (CRP), in pre­
mature infants weighing less than 
1500 g at birth.

During the last decade many re­
ports on CRP in infected newborns 
or young infants have been published 
[1, 2, 3, 5, 8, 15, 16, 24]. Information 
on newborns below 1500 g is, how­
ever, scarce [13]. It seemed reason­
able to study this weight group.
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Material and Method

D u rin g  th e  period fro m  M arch  1, 1981, 
to  M arch  31, 1983, C R P  w as e s t im a te d  in 
34 n e w b o rn  babies below  1500 g  a d m itte d  
to  o u r  d ep a rtm en t. 22 o f  th e m  w ere  ill, 
12 a p p e a re d  to  be in ta c t. T h e ir  g e s ta tio n a l 
age  ra n g e d  from  24 to  37 w eek s , their 
w e ig h t fro m  600 to  1500 g. D e te rm in a tio n  
o f  s e ru m  C R P  w as carried  o u t  d u r in g  the 
f i r s t  48 h o u rs  a fte r b ir th . T h e  s tu d y  was 
p e rfo rm e d  in  a  p ro sp ec tiv e  m a n n e r . A l­
lo t t in g  to  e ith e r group , p a th o lo g ic a l o r con­
tro l, w a s  carried  o u t a t  th e  b ed s id e .

C R P  w as estim ated  in  a  B e c k m a n  ICS I  
k in e t ic  nephelom eter. T h e  m a x im u m  ra te  
o f  an tig e n -a n tib o d y  re a c t io n  is p ro p o r­
tio n a l to  th e  concen tra tio n  o f  h u m a n  C RP. 
T im e  o f  m easu rem en t w as 1 m in u te .

T h e re  is no u n a n im ity  in  th e  lite ra tu re  
a s  to  th e  no rm al values. T h e  c a p il la ry  im ­
m u n e  p rec ip ita tio n  m e th o d , u se d  in itia lly  
[8 ] w a s  la te r  deplaced b y  th e  m ore  ac­
c u ra te  im m une diffusion te c h n iq u e s  [10,

12]. I n  1984, E w erb eck  e t  al [7] re p o r te d  
on C R P  v a lu e s  d e te rm ined  b y  th is m e th o d  
in  100 p re m a tu re  bab ies w eighing be tw een  
850 a n d  2500 g. K in e tic  n ep h e lo m etry  is 
even  m o re  a c c u ra te  an d  m ore ra p id , the 
m e a su re m e n t ta k e s  1 m in u te , th e re fo re  i t  
is m o re  u se fu l in  th e  rap id  d iagnosis o f 
n e o n a ta l seps is . O ur p a tie n ts  w ere  all 
sm alle r th a n  1500 g, i.e. th is  m a te ria l w as 
m ore u n ifo rm  a n d  rep resen ted  a  m ore  v u l­
ne rab le  w e ig h t g roup . Q uite obv iously , we 
co m p ared  o u r  re su lts  w ith  n o rm al va lues 
o b ta in e d  b y  n ep h e lo m etry  [9], th e  value  
o f 1 m g /d l w as th u s  tak en  as a  c u tt in g  
p o in t b e tw e e n  n o rm al an d  patho log ica l.

R esu lts

Tables I and II show some charac­
teristics of 22 sick and 12 intact pre­
mature newborns weighing less than 
1500 g. The proportion of very im*

T a b l e  I

S om e d a ta ,  clinical d iagnosis , bacterio log ical fin d in g s  a n d  C R P  p o sitiv ity  ra te s  o f 
p re m a tu re  b a b ie s  o f less th a n  1500 g  b ir th w e ig h t

Newborns with intrauterine infection Controls

Number of cases 22 12
Birthweight, range 710—1500 g 600—1500 g
Gestational age, range 26—34 weeks 24—34 weeks
Sex, boys 10 2

girls 12 10
CRP, positive 20 cases

(1.1—418 mg/dl)
5 cases

(1.3—2.8 mg/dl)
negative 2 cases

(0.3—0.6 mg/dl)
7 cases

(0.4—0.7 mg/dl)
Diagnoses Bronchopneumonia: 13 

IRD S-f-atelectasis: 1 
Prematurity: 5

Prematurity: 12

Bacteriological findings Negative: 9 
Positive: 13

Negative
Positive

(nose, throat, external ear, 
umbilicus, stomach)

E. coli and Gram negative 
bacteria: 6

Staphylococcus aureus and 
Gram positive bacteria: 7

E. coli
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T a b le  I I

Results of screening tests performed in patien ts suspect of infection or sepsis

Number of patients with positive finding

Group Number of 
patients History CRP IgM c. Leukocytes Bacteriology Clinical

symptoms Blood smear

Infected 22 17 20 16 13 8  16 19 13

Control 2 6 3 6 2 2  3 7 0

mature babies, weighing less than 
1000 g was rather high, there were 
12 such infants in the whole material. 
There were more girls in both groups 
but in different proportions; in the 
sick group there were 12 girls against 
10 boys, in the healthy group the 
ratio was 10 : 2. This can be explained 
by the well-known increased vulner­
ability and disposition to infection of 
premature boys. In the affected group 
an increased CRP value was found in 
20 cases out of 22, a very good hit 
ratio. In the intact group only 5 CRP 
positive cases were found among 
12 babies.

13 sick babies were affected by 
bronchopneumonia. In the remaining 
cases the X-rays suggested atelecta­
sis, idiopathic respiratory syndrome 
or aspiration (see Table I). In these 
cases the elevated CRP revealed the 
infective nature of the disease; this 
was confirmed by further clinical 
observation and additional labora­
tory findings. The roentgenogram may 
not often be useful in clarification of 
the aetiology [3]. Five premature 
babies with clinical symptoms and 
laboratory findings characteristic of 
infection (they were also treated with 
antibiotics) were included into the

group of infected babies although the 
site of infection could not be localised.

Bacteriological cultures from the 
nose, throat, external auditory canal, 
umbilicus and stomach were per­
formed in all babies. In addition, 
direct bacteriological evaluation of 
a smear made of the gastric juice and 
the buffy coat was carried out. In 
8 cases one pathogenic agent was 
cultured, two in 5 cases. 7 positive 
outer ear cultures were obtained, an 
important finding in the bacterio­
logical diagnosis of intrauterine infec­
tion. A positive bacteriological cul­
ture does not necessarily mean infec­
tion. Therefore, a decision for coloni­
sation, contamination or infection 
was made after considering the results 
of all tests listed in Table II.

Figures 1 and 2 show the quantita­
tive results of CRP estimations. In 
Figure 1 the mean of all positive 
cases included in the analysis ( =  
7.035 mg/dl) and the highest value 
after exclusion of extremely high 
values are indicated. Two very high 
values were excluded from the anal­
ysis: one value of 160 mg/dl — a 
Shirodkar operation had been carried 
out in the mother of this baby one 
month before labour —, and one
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Infected Healthy

F i g . 1. M ean  and  range o f  C R P  v a lu es  in  in fected  a n d  h e a lth y  p rem atu res  C R P , m g/d

□  N e g a t i v e

Positive

F ig . 2. Percentual proportion of positive and of negative C R P  findings in infected and
healthy prematures

value of 418 mg/dl, in this case the 
membranes had ruptured one month 
before birth. The mean value of in­
tact babies was 1.07 mg/dl. Thus, the 
degree of elevation within the range 
of increased values has also to be 
taken into consideration when evalu­
ating the individual result.

In Figure 2 the percentage of posi­
tive and negative results is shown. 
In the infected group CRP was in­
creased in 91% of cases, in the healthy 
group in 42%. In view of the high 
participation of infection in perinatal

mortality of premature infants, the 
risks of “superfluous” treatment are 
smaller than those of overdue inter­
vention. False positive CRP findings 
among healthy babies are thus the 
smaller evil.

D iscu ssio n

Table II illustrates our strategy of 
screening for neonatal sepsis. The 
relative importance of the exact his­
tory and clinical findings is obvious. 
CRP and quantitative IgM appear to
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be the most reliable among the rapid 
laboratory tests. We examined how 
far there was a concordance between 
CRP positivity and the diagnosis. A 
fairly good correlation between CRP 
positivity and infection (correlation 
coefficient =  0.5) and the degree of 
elevation and infection (correlation 
coefficient =  0.4) was found. In our 
present practice, antibiotic treatment 
is initiated whenever at least three 
positive findings are present.

Although the CRP level is elevated 
in most pregnant mothers, the blood 
of the healthy newborn contains no 
or negligible quantities of CRP at 
birth [8, 10, 15]. By the end of the 
first week there is a slight increase, 
no pathological levels are, however, 
attained in healthy infants. It may 
be concluded that this protein does 
not cross the placenta. In newborns 
with premature rupture of the mem­
branes or suspect of being infected, 
increased CRP values have been found 
[10, 14]. This speaks for the idea that 
CRP production can be stimulated as 
early as in the newborn period.

In the uninfected group positive 
clinical findings can be encountered. 
This is striking but not unexpected 
since a premature baby may be sick 
without being infected. A good ex­
ample is intracranial haemorrhage. 
Rapid diagnosis of infection is a 
matter of life and death.

Our results suggest that nephelo­
metric estimation of CRP in pre­
mature newborns is a valuable step 
towards early diagnosis of infection 
and, consequently, to effective treat­
ment.
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Riboflavin (Vitamin B2) Treatment of Neonatal 
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T he  e ffec t o f trad itio n a l b lu e - lig h t a n d  rib o flav in  com bined  w ith  
b lu e -lig h t w as com pared  in new borns a ffec ted  b y  A BO  in co m p a tib ility , 
a d m itte d  fo r exchange tran sfu s ion . D u rin g  th e  period  o f  p re p a ra tio n  for 
th e  in te rv e n tio n  14 p a tie n ts  w ere t r e a te d  w ith  b lue  lig h t alone a n d  14 p a ­
tie n ts  w ith  r ibo flav in  com bined w ith  p h o to th e ra p y . A  single dose o f  10 m g/ 
kg  rib o flav in  w as adm in istered  in tra v e n o u s ly . T he  d u ra tio n  o f tre a tm e n t 
w as th re e  h o u rs  in  b o th  groups. T he  e ffec t o f  p h o to th e ra p y  w as m ark ed ly  
en h an ced  by  th e  ad d itio n a l rib o flav in , b y  th e  end  o f th e  3 -hour period  
a  s ig n ific an t fall o f  serum  b ilirub in  w as d em o n s tra ted  in  the  14 p a tie n ts  
tr e a te d  w ith  b lue  lig h t and  rib o flav in  w hile  in  th e  p a tie n ts  tre a te d  w ith  
p h o to th e ra p y  alone  th e  b ilirub in  level co n tin u ed  to  rise. T here  w as no 
d ifference in  th e  a c tiv ity  o f  th e  a n tio x id a n t enzym es superox ide  d ism u tase  
an d  c a ta la se , an d  in  lip id  p e ro x id a tio n  be tw een  th e  groups.

Kostenbauder and Santvordeker 
[10, 26] have shown that riboflavin 
sensitises bilirubin against the effect 
of light, enhancing thus its photo­
catabolism. This observation led to 
clinical trials of the drug [6, 7, 19, 22, 
31]. Later Meisel et al [19] showed 
that riboflavin does not affect the 
albumin-bilirubin binding, i.e. its ap­
plication carries no risk of bilirubin 
displacement from its albumin bind­
ing. In an earlier paper we reported 
on the favourable effect of riboflavin 
in preventing jaundice. In this study 
we have attempted to demonstrate 
that phototherapy combined with 
riboflavin, proven to be effective in 
preventing hyperbilirubinaemia, is 
suitable for producing a rapid de­
crease in the high bilirubin level.

P a t i e n t s  a n d  M e t h o d s

T h e  m a te ria l consisted  o f  28 te rm  bab ies 
a ffec ted  b y  A BO  inco m p a tib ility . O nly  
n ew b o rn s free  o f  a ll sy m p to m s b u t  h y p e r ­
b iliru b in aem ia , w ith  a  b ilirub in  level ab o v e  
th e  level o f  in d ica tio n  for exchange t r a n s ­
fusion  [24 ] w ere selected . T he tr ia l w as 
ca rried  o u t  d u rin g  th e  3-hour period  n eces­
s a ry  fo r p re p a r in g  th e  exchange t r a n s ­
fusion . 14 p a tie n ts  w ere tr e a te d  w ith  b lue  
lig h t a lo n e , a n o th e r  14 p a tie n ts  w ith  r ib o ­
flav in  p lu s  p h o to th e ra p y . V itam in  B 2 
(B eflav in , L a  R oche) w as d ilu ted  b y  a  
th ree-fo ld  vo lum e o f  physio logical sa line  
a n d  a  sing le  in trav en o u s  dose o f  10 m g /k g  
w as in je c te d  slow ly. Serum  b ilirub in  w as 
d e te rm in ed  a t  th e  tim e  o f  in tro d u c in g  
th e ra p y , th is  va lue  w as regarded  as  th e  
0 -h o u r level. T he d e te rm in a tio n  w as re ­
p e a te d  a f te r  th ree  ho u rs  (3-hour value) an d  
th e  m e a n  va lues o f  th e  tw o groups w ere 
th e n  co m p ared  s ta tis tic a lly .

A c ta  P a e d ia tr ic a  H u n g a r ic a  2 6 , 198 5  
A k a d é m ia i  K ia d ó , B u d a p e t t
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T a b l e  I

D a ta  o f  n ew b o rn  in fan ts  t r e a te d  w ith  b lue  lig h t a lone, o r  rib o flav in  com bined  w ith
p h o to th e ra p y

Group of treatment
Mean ±  SD Serum bilirubin, micromol/1 Degree of 

statistical 
significanceBirthweight, g Age, hours 0 hour 3 hours

Blue light alone 
n =  14

3406 ±467 49.7±28.8 349±77 381 ±92 NS

Blue light plus riboflavin 
n =  14

3271 ±688 60.8±26.7 367±66 280 ±51 p < 0 . 0 1

Degree of statistical sig­
nificance

NS NS NS p < 0 . 0 1

T h e  a c t iv i ty  o f the a n tio x id a n t enzym es 
su p e ro x id e  d ism utase (SOD) a n d  c a ta la se  
a n d  th e  degree  o f lipid p e ro x id a tio n  (L P) 
w ere  d e te rm in e d  a t  0 a n d  3 h o u rs  b y  b io ­
ch e m ic a l m e th o d s  [2, 16, 21, 23 ].

R esu lts

Table I shows the mean bilirubin 
level of the newborns treated with 
blue light alone and with riboflavin 
plus phototherapy, determined at 
initiation and termination of treat­
ment. It can be seen that the two 
groups did not differ in birthweight, 
age at admission and mean initial 
bilirubin level. The mean bilirubin 
level was somewhat higher than the 
initial level in the group treated with 
phototherapy alone; the difference 
was, however, not significant. In all 
cases treated with riboflavin and 
blue light there was a decrease in the 
bilirubin level by the end of the 3- 
hour period. The difference between 
the mean О-hour and 3-hour values 
was significant statistically. There 
was no significant difference between 
the two groups in respect of SOD 
activity (Fig. 1). The mean initial 
activity of catalase was significantly

higher in the group treated with the 
combination of riboflavin and photo­
therapy (Fig. 2). LP was similar in 
the two groups, no significamt differ­
ence has been found (Fig. 3).

D isc u ssio n

Earlier, a decisive role was attri­
buted to oxidation in the process of 
bilirubin photocatabolism. It was 
thought that the energy of light in­
duces formation of singlet oxygen 
(10 2), this in turn leads to photoxida- 
tion of the bilirubin molecule [8, 16]. 
It was thus anticipated that the 
catabolic effect of riboflavin on bili­
rubin is mediated by its capacity of 
producing 10 2 [20, 22, 26]. Recent 
observations have, however, shown 
that isomeration and not oxidation 
is the basic factor in bilirubin break­
down [12, 13, 14, 17, 18, 27]. It has 
turned out that Ю2 formed by the 
photodynamic reaction plays a minor 
role, this process may affect the bili­
rubin catabolism via oxidation of 
other compounds [3, 5, 11, 26]. In 
vitro studies have shown that changes 
in the structure of DNA can be in-
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I------ 1 Blue l ight
I----- 1 n= 14

Blue light p lus  riboflavin

F ig . 1. Superoxide d ism u tase  a c tiv ity  in p a tie n ts  tr e a te d  w ith  p h o to th e ra p y  a lo n e  and  
w ith  b lue lig h t p lu s  rib o flav in , before in itia tio n  (0 h o u r) and  a fte r  com p le tion  (3 hours)

o f th e ra p y

A

□  Blue light 
n = 14
Blue light plus ribotlavin

F ig . 2. C ata lase  a c tiv ity  in  p a tie n ts  tre a te d  w ith  p h o to th e ra p y  alone and  w ith  b lu e  ligh t 
p lus ribo flav in , before  in itia tio n  (0 hour) a n d  a f te r  com pletion  (3 hours) o f  th e ra p y
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□  Blue light 
n = 14
Blue light plus riboflavin

F ig . 3. L ip id  pero x id a tio n  in  p a t ie n ts  tre a te d  w ith  p h o to th e ra p y  alone an d  w ith  b lu e  
lig h t p lu s  rib o flav in  before in itia tio n  (0 hour) an d  a f te r  com pletion  (3 hours) o f  th e ra p y

duced by light used in phototherapy
[30]. This phenomenon, attributed 
to the effect of singlet oxygen, can 
also be seen if irradiation occurs in 
the presence of bilirubin or ribo­
flavin [9, 25, 28, 29]. This is the 
reason for warnings of certain au­
thors against the therapeutic use of 
riboflavin [10, 22, 26, 28, 30, 32]. 
Others regard phototherapy itself 
risky [4, 28, 30]. It is also known that 
exchange transfusion may enhance 
the toxicity of oxygen [1].

In our material no detrimental 
effect of riboflavin plus blue light 
has been demonstrated in SOD and 
catalase activity or lipid peroxida­
tion. The figures showed that a rapid 
fall in bilirubin level can be achieved 
by riboflavin combined with photo­
therapy during the period of prepara­
tion for an exchange transfusion. The

method may be useful if prolongation 
of this preparation period is inevi­
table.
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M. H a e n e y : Introduction to clinical im ­
munology. V -f- 132 pages. B u tte rw o rth s  — 
U p d a te , L ondon  1986. P ric e  £ 11.96

T his book fu lfils e x ac tly  th e  ta sk  p ro ­
m ised in  th e  t i t le : i t  h e lp s  th e  s tu d e n t o f 
im m unology  a n d  rev iew s th e  know ledge 
necessary  fo r d o c to rs  w ho h av e  had  no 
c o n ta c t w ith  c lin ica l im m unology  recen tly  
o r since th e ir  u n iv e rs ity  stud ies . T his a im  
h as been  ach ieved  b y  a  concise tex t, a  large 
n u m b e r o f  in s tru c tiv e  co lour p la tes, e x ­
ce llen t tab les  an d  a  few  h isto logical p ic ­
tu res . I t  m ay  also  be  u sefu l for th e  teach ing  
s ta f f  an d  fo r those  g iv in g  lec tu res a t  p o s t­
g ra d u a te  courses o n  th is  issue since th e  
book is com posed in  a n  o u ts tan d in g  d i­
d ac tic  sp irit.

T he  book  beg ins w ith  a  descrip tion  o f  
im m unog lobu lin  s t ru c tu re , in tra u te rin e  
an d  e x tra u te r in e  im m unog lobu lin  p ro d u c ­
tion  a n d  o f  fa c to rs  in fluencing  th e  blood 
levels o f  im m unog lobu lins. T here  is a  nice 
c h a p te r  on  th e  d iso rd e rs  caused  b y  m ono­
clonal im m unog lobu lin  p ro d u c tio n  in ­
c lud ing  a  sensib le d iffe ren tia tio n  betw een 
W aldenstrom  m aerog lobu linaem ia  and  m u l­
tip le  m yelom a. T h e  a llerg ic  diseases a re  
rep resen ted  acco rd ing  to  th e  role o f p a th o ­
logical Ig E  p ro d u c tio n  in  th e ir  pa th o g en e­
sis. T h ere  a re  se p a ra te  c h a p te rs  dealing  w ith  
th e  ro le  o f  th e  co m p lem en t system  and  
im m une com plexes in  p a r t ic u la r  diseases. 
I n  th e  p re sen t rev iew er’s opinion, th e  
desc rip tio n  o f c o n d itio n s  based  on selective 
IgA  deficiency  is too  sh o r t  even  for such a  
concise rev iew  a n d  a  m ore  deta iled  d iffer­

5*

e n tia tio n  w ould h av e  been  p re fe rab le . The 
a u th o r  keeps som e d is tan ce  fro m  the 
g am m a-g lobu lin  p re p a ra tio n s  ad m in is te red  
in tra v e n o u s ly  in  an tib o d y  d e fic iency  a l­
th o u g h  u p -to -d a te  p re p a ra tio n s  m a y  b e  life­
sa v in g  in  sepsis. I t  is tru e  t h a t  th e  very  
h ig h  expenses o f  such  a  t r e a tm e n t  m ake 
q u es tio n ab le  th e  use o f  in tra v e n o u s  p re p a ­
ra t io n s  in  th e  susta ined  th e ra p y  o f  im m une 
d e fic iency  b u t i t  is s till d esirab le  to  ap p ly  
th e m  in sh o r t te rm  tre a tm e n t  o f  sep tic  
co n d itio n s  o f  new born  b ab ies  a n d  young  
in fa n ts . M ost tex tb o o k s m en tio n  th e  N eze­
lo f  sy n d ro m e  am ong th e  im m u n e  d e fic ien t 
c o n d itio n s  o f  cellu lar o rig in ; th is  e n ti ty  is 
m issin g  in  th e  book. T he  c h a p te r  o n  d iso r­
d e rs  o f  neu tro p h il fu n c tio n s c o n ta in s  in ­
s t ru c tiv e  figures, th e  rev iew  o f  im m u n o ­
log ica l asp ec ts  o f a u to im m u n e  d iseases is 
g e n u in e ly  construc ted  so th a t  i t  is condensed  
to  16 pages, figures and  tab les  inc luded .

T h e  appea ling  ap p ea ran ce  o f  th e  book  is 
v e ry  usefu l in  teach ing . I t  can  b e  reco m ­
m en d ed  to  anyone need ing  a  concise  in ­
tro d u c tio n  to  th e  bases o f  c lin ica l im m unol- 
o g y  w hich can  be le a rn t in l i t t le  tim e  w ith  
l i t t le  en erg y  ex p en d itu re  an d  fo r l i t t le  cost.

E  C s e r h á t i

J .  M. G e r r a r d : Prostaglandins and leuco- 
trienes : Blood and vascular cell function. 
336 pages. M arcel D ekker Tnc., N ew  Y ork
1985. P ric e  $ 78.—

T h is  book is a  spendid  rev iew  o f  th e  large 
l i te r a tu re  on p ro s tag lan d in  a n d  a rach i-

A c ta  P a e d ia tr ic a  H u n y a r ic a  2 6 , 1 986  
A k a d é m ia i  K ia d ó ,  f íu d a p e x t
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don ic  a c id  m e tab o lism  in p a r t ic u la r  ty p es  
o f  tis su e s  a n d  cells; i t  h a s  b een  b ad ly  
n eed ed  u p  to  now .

T h e  re a so n a b ly  sh o r t g en e ra l in t ro ­
d u c tio n  is  follow ed b y  a  d e sc r ip tio n  o f 
p ro s ta g la n d in  m etabo lism  as th e  g en era l 
a c t iv a t io n  sy s tem  o f  th e  cell; th e  ro le  o f  th e  
a ra c h id o m ic  ac id  cascade tr ig g e red  b y  a n y  
d a m a g e  to  th e  cell is un derlined . T h e re  is an  
u p - to -d a te  b iochem ical an a ly s is  o f  th e  
re a c t io n s  in v o lv ed  in  calc ium  f lu x  a n d  ca l­
c ium  a c t iv a te d  enzym es. A lso , th e  eq u i­
lib r iu m  o f  th e  cA M P and  cG M P sy s tem s 
is d iscu ssed  h e re  a lth o u g h  th e re  is o n ly  a 
h y p o th e t ic a l  lin k  betw een  th em . A  special 
c h a p te r  d e a ls  w ith  th e  m echan ism s l ib e ra t­
in g  f a t t y  a c id  from  free f a t ty  ac id  su b s ta te s  
fo r p ro s ta g la n d in  b io syn thesis: p h o sp h o ­
lip ases , d ig ly cerid e  k inases, e tc . T h e ir  in ­
h ib i to r s  a r e  also  discussed. S im ila rly , th e re  
is a  s h o r t  descrip tion  o f  th e  b iochem ica l 
p ro p e r tie s  a n d  in h ib ito rs  o f  th e  g en era l 
a ra c h id o n ic  acid  cascade co n sis tin g  o f  
cy c lo o x y g en ase , perox idases, th ro m b o x a n e  
s y n th e ta s e ,  p ro s tacy c lin  sy n th e ta s e  and  
lip o x y g en ase s .

T h e  b u lk  o f  th e  book consists o f  a  d e ta i l­
ed  a n a ly s is  o f  th e  p ro s ta g la n d in  m e ta b ­
o lism  o f  th e  p a rtic u la r c e llu la r  blood 
e le m e n ts , p la te le ts , e ry th ro c y te s , n e u tro ­
p h ils , b a so p h ils , eosinophil g ran u lo cy te s  
( t r e a te d  in  se p a ra te  sections), m o n o cy tes , 
ly m p h o c y te s , endo thelia l cells a n d  sm oo th  
m usc le  cells o f  th e  blood vessel w all. O f 
co u rse , know ledge is m o s t ex ten s iv e  on  th e  
p la te le t s  a n d  endo thelia l cells, b u t  m uch  
new  in fo rm a tio n  on th e  p ro s ta g la n d in  an d  
le u c o tr ie n e  m etabo lism  o f  ly m p h o c y te s  and  
b a so p h ilic  g ran u lo cy tes  h a s  b een  p u t  dow n 
in  a  h i th e r to  undescribed  sy s te m . T h is 
s y s te m  is  a  coo rd inated  n e tw o rk  o f  leuko- 
tr ie n e  c y to to x ic ity , a rach id o n ic  ac id  d e ­
r iv a t iv e  in h ib itio n  o f ly m p h o c y te  a c tiv a ­
tio n  e lic ite d  b y  T-cell m ito g en  an d  in ­
h ib i to r s  o f  these  reac tions . I n  th e  sec tion  
on  e n d o th e l ia l cells each in d iv id u a l effect 
o f  en d o g en o u s  m etab o lites  a n d  m e ta b o lite s  
p ro d u c e d  b y  lipoxygenase a n d  cy c lo o x y ­
g en ase  o f  o th e r  cells a re  d iscussed  an d  th e  
r e a d e r  g e ts  in s ig h t in to  th e  know ledge on

specific in h ib ito rs  o f  each p a r tic u la r  fu n c ­
tion . S im ila rly , th e re  is an  a p a r t  an a ly s is  o f  
sm oo th  m u sc le  cell functions for each  o rg a n  
sy s tem , since th e  ren a l, p u lm o n ary , c e re ­
b ra l a n d  c o ro n a ry  b lood vessels each  h a v e  a  
p a r t ic u la r  p a t t e r n  o f  p ro s tag lan d in  p ro d u c ­
tion , p h y sio lo g y  an d  regu lation .

T h e  th i rd  p a r t  o f  th e  book deals w ith  th e  
role o f  p ro s ta g la n d in s  in  cell-to-cell in ­
te rre la tio n sh ip : in  haem ostasis, th r o m ­
bosis, v a sc u la r  w all dam age, in f la m m a to ry  
processes, in  defense m echanism s a g a in s t 
tu m o u rs , v iru ses  a n d  b ac te ria , in  c e llu la r 
h y p e rs e n s it iv ity  reac tio n s and  in  p ro d u c ­
tion  o f  th e  in d iv id u a l cells. A ll th e se  
sec tions rev iew  th e  w hole top ic  b u t  th e  
re g u la to ry  ro le  o f  p ro s tag lan d in s  a n d  
leuco trienes is underlined .

F in a lly , th e re  is a  b rillian t c h a p te r  o n  
p e rsp ec tiv es  o f  new  ty p es  o f d ru g s a c tin g  
specifically  a t  c e r ta in  p o in ts  o f  th e  ab o v e  
described  sy s tem s . T he book ends w ith  a  
sm all g lo ssa ry  o f  th e  m ost im p o rta n t d e f i­
n itio n s  o f  th e  field .

T h is  h o o k  is u sefu l b o th  fo r b eg in n ers  
and  fo r e x p e r ts  o f  th is  im p o r ta n t a n d  
ra p id ly  d ev e lop ing  b ran ch  o f science.

G  B la sk ó

M echanisms of gonadal differentiation in  
vertebrates. E d s : U . M ö l l e r , W . W . F r a n ­
k e . V I  +  121 pages w ith  84 figures. S p r in ­
ger V erlag , B erlin  — H eidelberg  — N ew  Y o rk  
—T o k y o  1983. P ric e  DM  78.—

T he to p ic  o f  th e  p re sen t issue is o n e  o f  
th e  o ld es t q u es tio n s  o f  m an k in d , t h a t  o f  
th e  o rig in  o f  m ales an d  fem ales. I t  w as th e  
su b je c t o f  a n  E M B O -w orkshop h e ld  in  
F re ib u rg  i. B r. (FR G ) in  1982. T he tw e n ty  
lec tu res  t h a t  h av e  been  delivered  b y  th e  
m o s t o u ts ta n d in g  ex p erts  o f th e  fie ld  a re  
co n ta in ed  in  th is  booklet.

T h e  le c tu re s  a re  g rouped in to  s ix  c h a p ­
te rs . 1. E v o lu tio n  o f sex ch rom osom es 
(B ecak , S chm id , F redga), 2. F u n c tio n  o f  
sex  ch rom osom es (E pstein , G oodfellow , 
F racca ro ), 3. Sex-specific D N A  sequences
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(D avis, Cooke, Jo n es , O hno), 4. M orpho­
logical aspects o f g o n ad a l d iffe ren tia tion  
(W artenberg , P a ran k o ), 6. G onadal sex 
reversa l (R einbo th , Scheib , M cL aren), 6. 
M orphogenetic fac to rs  in  go n ad a l d iffer­
en tia tio n  (M üller, W olf, W äch te r, S im p­
son).

T he co n trib u to rs  h av e  ap p ro ach ed  these 
su b jec ts  from  various a sp ec ts , viz. m olec­
u la r  genetics, cy togene tics , b iochem istry , 
endocrino logy , im m unology  a n d  m orpho ­
logy . Specific resu lts  an d  m e th o d s a re  d e ­
scribed  in  de ta il, som e o f  w hich  a re  espe­
c ia lly  rem arkab le . Such p re se n ta tio n s  were 
F ra c c a ro ’s “ C hrom osom e abno rm alities  
a n d  g am ete  p ro d u c tio n  in  m a n ” , Cooke’s 
“ S tru c tu re  an d  evo lu tion  o f  h u m a n  Y  
chrom osom e” , W olf’s “ X -lin k ed  genes and  
go n ad a l d iffe ren tia tio n ” an d  W ac h te l’s 
“ O n th e  n a tu re  o f H -Y  a n tig e n ” .

T he  volum e con ta in s  th e  m o s t cu rren t 
know ledge in connection  w ith  gonadal 
d iffe ren tia tio n ; i t  is ind ispensab le  for 
specia lists  dealing  w ith  th e  su b jec t.

S Gardó

Schock. H erausgegeben  v o n  G. R ie c k e r . 
B an d  9, Teil 2 des H an d b u ch es  d e r In n e ­
ren  M edizin. X IV -|-432  S eiten  m it 120 A b­
b ildungen . S pringer V erlag , B e rlin —H ei­
d e lb e rg —N ew  Y o rk —T okyo  1984. P re is 
D M  190,—

W ie es gleich im  V o rw o rt des H e ra u s ­
gebers b e to n t w ird , w ill dieses B uch  die in 
d e r  1960 erschienenen A rb e it “ Schock un d  
K o llap s” von  E . B u chbo rn  n iedergeleg ten  
u n d  h e u te  noch gü ltigen  K o n zep te  n ic h t 
w iederho lt darste llen . D as  b e d e u te t, daß  
d e r  L eser die im  Säuglings- u n d  K indes- 
a lte r  a m  häu fig sten  v o rk o m m en d en , die 
n ach  D eh y d ra tio n , du rch  B lu tv e r lu s t oder 
n ach  an ap h y la k to id en  R e a k tio n e n  e n t­
s ta n d e n e n  Schockform en vergebens suchen  
w ird . D em gegenüber f in d e t m a n  eine ganz 
ausgezeichnete  B eschre ibung  des k a rd io ­
genen  Schocks (b lu tig  gem essener sy s to li­
scher a rte rie lle r D ruck  u n te r  80 m m  H g,

H erz in d ex  u n te r  2 1/m in/m 2 u n d  P u lm o n a l­
k ap illa rd ru ck  ü b er 16 m m  H g  m i t  m e tab o ­
lischer A zidose, H y p o x ie , H y p erk ap n ie  
u n d  hohem  L ak ta tsp ieg e l), b e i dem  nebst 
d e r üb lichen  T herap ie  a u c h  d ie  ch iru rg i­
schen  M aßnahm en  (a k u te r  V ersch luß  des 
V en trike lsep tum defek tes , a k u te r  M itral­
k lap p en e rsa tz , B y p ass-O p era tio n ) besp ro ­
chen  w erden . Im  von  B u ssm a n n  (F ran k ­
fu rt)  geschriebenen  K a p ite l ü b e r  d ie  T he­
rap ie  d e r  ak u te n  H erz in su ffiz ienz  sind  die 
g u te n  E rgebn isse  m it N itro g ly c e r in  und 
N itra te n  z. B . I s o so rb id n itra t u n d  N atri- 
um -N itro p ru ssid  un d  K a lz iu m a n ta g o n i­
s te n  z. B . N ifed ip in , ä u ß e rs t  b each ten s­
w ert. E rs tk la ss ig  is t die B esch re ib u n g  der 
N iere im  Schock — S chockn iere , w obei die 
w o h lb ek an n ten  e rsch reckenden  S ta tis tik e n  
von  P ilg rim  (1982) m it 82%  L e ta l i t ä t  nach 
T rau m a , 90%  nach  h ä m o rrh a g isc h e r P a n ­
k re a titis , 100% n ach  T h o ra k o to m ie  usw. 
d a ra u f  h in d eu ten , daß  diese ü b lich e  K om ­
p lik a tio n  v o rgebeug t (M ann ito l, D iu re tik a , 
F u rosem id ) u n d  so frü h  w ie  m ög lich  be­
h a n d e lt (D ialyse, D o b u ta m in , V asodila- 
to ren ) w erden  m uß.

E in  zusam m enfassendes K a p ite l  über 
d as A R D S  (A dult R e sp ira to ry  D istress 
Syndrom e, W e t L ung), die re sp ira to risch e  
Insu ffiz ienz , die besonders n a c h  d e m  V ie t­
n am krieg  b e k a n n t w urde, is t  e in e  ziem lich 
kurze , a b e r m u s te rh a fte  Ü b e rs ic h t d ieser 
zu o f t töd lichen  K o m p lik a tio n , w obei die 
vorw iegend sy m p to m atisch e  T h e ra p ie  (Vo­
lu m en k o n tro llie rte  B ea tm u n g  m i t  g roßem  
A tem zugvo lum en  un d  p o sitiv -en d ex p ira - 
to rischem  D ruck) w enig helfen  k a n n . V on 
d e r üb lichen  K o rtik o s te ro id th e ra p ie  w ird 
die L e ta l i tä t  n ic h t oder n u r  g a n z  u n w e­
sen tlich  bee in fluß t. E in  K a p ite l b e sp rich t 
die N u tzen  u n d  G efahren  d e r  V o lu m en ­
e rsa tz th e rap ie , w obei auch  d ie  h e u te  noch 
im  experim en te llen  Z u stan d  b e fin d lich en  
M itte ln  (S tä rke-, F lu o ro ca rb o n em u lsio n en  
usw .) u n d  A p p a ra te  (M icro p o re-F ilte r , G- 
Suit) besp rochen  w erden. Z u le tz t k o m m t 
eine D iffe ren tia lth e rap ie  des S chocks in  
dem  In ten siv m ed iz in  g e n a n n te n  K a p ite l, 
d as  die geb räuch lichen  M itte l u n d  M aß­
n ahm en  k u rz  zusam m enfaß t.
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D a s  B u c h  gehö rt in  die B ib lio th e k  von 
je d e m  sich  m it S ch o ck zu stän d en  be fassen ­
d en  M ediz iner, ob er sich m i t  in n e re r  M edi­
z in , C h iru rg ie  oder a b e r m i t  K in d e rh e il­
k u n d e  b e fa ß t und  ganz b e so n d e rs  A n ä s th e ­
s is te n  u n d  anderen , die a n  In te n s iv s ta t io ­
n en  a rb e ite n .

P V  V ÉGHELYI

W . F b o m m , R . D e g e n h a r d t : Rehabilita­
tionspädagogik für Sehgeschädigte. 143 Sei­
te n  m i t  29 A bbildungen  u n d  13 T abellen . 
V e rla g  V o lk  und  G esundheit, B e rlin  1984. 
P re is : M  39 ,—

D a s  B u ch  w urde von  a u f  d ie sem  G ebiet 
in  d e r  D D R  an e rk an n ten  F a c h a u to r itä te n  
in  d e r  R e ih e  B eiträge  zu m  S o nderschu l­
w esen  u n d  zu r R eh ab ilita tio n sp äd ag o g ik  
(B a n d  41) verfaß t.

E in le ite n d  w erden d e r  B e g rif f  R e h a b i­
lita tio n sp äd ag o g ik , die K en n z e ic h n u n g  von 
B lin d h e it  u n d  Sehschw äche sow ie  d ie  h is to ­
r isc h e  E n tw ick lu n g  d e r P ä d a g o g ik  fü r  Seh­
g e sc h ä d ig te  ku rz  b e h a n d e lt. D a s  folgende 
K a p ite l  b e fa ß t sich m it d e n  U rsa c h e n  der 
S ch äd ig u n g en , wie z. B . M ißb ildungen , 
e n tz ü n d lic h e  und  d eg en e ra tiv e  E rk ra n k u n ­
g en , B rechungsfeh ler, S ch ie len , V erle tzu n ­
g e n , u n d  deren H äu fig k e it. E in  K a p ite l ist 
d e r  P e rsö n lich k e itsen tw ick lu n g  v o n  seh­
g esch äd ig ten  K indern , d e re n  W esensm erk ­
m a le , fe rn er den A ufgaben  u n d  d e r  R ich ­
tu n g  d e r  E n tw ick lung  v o n  k o g n itiv e n  und 
m o to risc h e n  F u n k tio n en  g ew id m et. D as 
au sfü h rlic h s te  K ap ite l b e fa ß t s ich  m it dem 
p äd ag o g isch en  P rozeß . H ie r  w erden  die 
re h a b ili ta t iv e  B ew egungs-, S innes- und 
S p racherz iehung  und  d ie  E in flu ß n a h m e  au f 
d e n  em otionalen  — v o litiv e n  B ere ich  be­
sp ro c h e n . E s w erden d a n n  d ie  speziellen 
E rz ie h u n g s- und  U n te rr ic h ts in s titu tio n e n  
e r ö r te r t  un d  a u f  die W ic h tig k e it d e r  frühen, 
sch o n  im  V orschu la lte r b eg in n en d en , zu 
S e lb s tän d ig k e it v e rh e lfen d en  E rziehung  
h ingew iesen . D er sich m i t  d e m  S ch u lu n te r­
r i c h t  d e r  Sehgeschädig ten  b efassen d e  Teil 
e r s tr e c k t  sich a u f  die B e so n d e rh e iten , an ­
gefan g en  vom  Lese- u n d  Schreibprozeß ,

M odellieren b is  zum  n a tu rw issen sch aftli­
chen- o d e r S p o r tu n te rr ic h t bei B linden  u n d  
S ehgeschäd ig ten . E s w ird auch  ü b e r  die 
E lte rn b e ra tu n g  u n d  F am ilienerz iehung  bei 
diesen K in d e rn  b e rich te t. W eitere  T hem en  
des B u ch es s in d  die B eru fsb e ra tu n g  u n d  
B e ru fsau sb ild u n g  oder die R e h a b ilita tio n  
der S p ä te rb lin d e te n  (in d e r D D R  a rb e iten  
etw a 5000 B linde). E in  eingehendes K a p i­
tel b e sp r ic h t d a s  h eu tige  A n g eb o t von  
H ilfsm itte ln  fü r  Sehgeschädigte sow ohl fü r 
den B e ru f  a ls  au ch  fü r die F re ize it. Sch ließ­
lich f in d e t m a n  In fo rm a tio n  ü b e r  die 
S tru k tu r , A u fg ab en  u n d  E in rich tu n g en  des 
B linden- u n d  Sehschw achen-V erbandes in 
der D D R  sow ie ü b e r die einschlägigen 
R e c h tsg ru n d la g e n .

D e m o n s tra tiv e  A bb ildungen  u n d  T ab e l­
len fö rd e rn  d ie  O rien tierung , e in  reiches 
L ite ra tu rv e rz e ic h n is  die en tsp rech en d e  I n ­
fo rm a tio n  im  T hem a.

D as  B u c h  e n th ä l t  zahlreiche anregende 
G ed an k en  u n d  V orschläge, d ie  b e i der 
W e ite ren tw ick lu n g  d e r R e h a b ilita tio n s ­
a rb e it m i t  N u tz e n  v e rw e rte t w erden  kö n ­
nen.

Cs K ovács

W . P l e n e r t , W . H e in e : Normalwerte. 
U n te rsu ch u n g se rg eb n isse  be im  gesunden  
M enschen  u n te r  besonderer B e rü ck sich ti­
gung  d es K in d esa lte rs . 6., völlig  ü b e ra rb e i­
te te  u n d  e rg ä n z te  A uflage. 518 S eiten . V er­
lag V olk  u n d  G esundheit, J e n a  1984. P reis 
M 4 5 , -

D ie  f rü h e re n , zw ischen 1966 u n d  1978 
e rsch ien en en  A uflagen dieses B uches sind 
in  d en  m ed iz in ischen  L ab o ra to rien  g u t b e ­
k a n n t. B e i d em  vorliegenden  B a n d  h a n d e lt 
es sich  u m  d ie  sechste  A uflage.

D ie  M itte l d e r b iochem ischen  A nalyse 
v e rfe in e rn  sich  in  einem  fo rt, folglich v e r­
m eh ren  u n d  m odifizieren sich au ch  s tän d ig  
u n se re  K en n tn isse . 1980 w u rd e  die S I 
M aß e in h e it e ingefüh rt, die K o n z e n tra tio ­
n en  w e rd e n  in  d e r  Q u a n titä t  d e r  S ubstanz  
(m ol) u n d  n ic h t in ih re r M enge (gram m ) a n ­
geg eb en ; be i einigen P a ra m e te rn  h a t  sich
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«lies äu ß e rs t p ro b lem atisch  erw iesen. Die 
V erfasser haben  d ie  A nw en d u n g  der SI 
M aßeinheit k o n seq u en t d u rch g e fü h rt, in 
v ielen  Fällen  w urde  a b e r d a s  E rg eb n is  in 
d e r  früheren  M aßeinheit h inzugefüg t, was 
eine besonders w ertvo lle  H ilfe  b ie te t.

J )as B uch g lied ert sich  in fo lgende K ap i­
te l; 1. B iochem ische u n d  physikalische 
W e rte  im  B lu t, P la sm a  u n d  S erum ; 2. 
H äm ato log ie; 3. H a rn ; 4. L iq u o r; 6. D uo­
denal- und M agensaft; 6. S tu h l; 7. Speichel, 
Schw eiß un d  an d e re  K örperflü ssigke iten ; 
8. F u n k tio n e lle  G rößen  u n d  F u nk tions- 
p rü fu n g en ; 9. S om atisches W ach stu m ; 
10. P sych ische E n tw ick lu n g ; 11. B ed arf 
a n  N ährsto ffen , V itam in en  u n d  M ineralien; 
12. Physikalische  u n d  chem ische  E inhe i­
ten , u n d  13. L ite ra tu rv e rze ich n is .

In  den ers ten  sieben  K a p ite ln  w erden 
Q u a n titä t,  K o n zen tra tio n , A k tiv i tä t  und  
V erte ilung  von  m ehreren  H u n d e r t  S ub ­
s tan zen  an g efü h rt, d eren  A n h äu fu n g  oder 
V erm inderung  pa th o g n o m o n isch  sein  kann . 
B ei m anchen  S u b stan zen  h ä n g t d e r n o r­
m ale  B ereich von d e r  a n g ew an d ten  M etho­
d ik  ab , so daß  in diesen F ä llen  (z. B . H o r­
m one) auch  a u f  die M eßm ethode (C hrom a­
to g rap h ie , F lu o rim etrie , R IA  usw .) h inge­
w iesen w ird. E in  besonderes V e rd ien s t der 
A rb e it is t die g roße A nzah l vo n  L abor- 
d a te n  h insich tlich  des Säuglings- oder 
K in d esa lte r , bei denen sich  d ie  P a ra m e te r  
fü r d ie  N orm alw erte  ja  versch ied en artig  
g e s ta lten . D as au sfü h rlich ste  a c h te  K ap ite l 
(156 Seiten) b e faß t sich  m it  d en  versch ie­
denen  F u n k tio n sp rü fu n g en , w elche bei der 
D iffe ren tia ld iagnostik  vo n  en tsch e id en d er 
B ed eu tu n g  sein können . D ie K ap ite l 9, 
10 u n d  11 b ieten  dem  P ä d ia te r  g ru n d ­
legende zahlenm äßige A ngaben . Im  12. 
K ap ite l sind die w ich tig sten  zu r  S I E in h e it 
nö tigen  D a ten  und  U m rech n u n g sfak to ren  
zusam m engefaß t, w obei d ie  in  d en  v e r­
gangenen  Ja h re n  ersch ienenen  zah lre ichen , 
o f t sinnverw irrende S I P u b lik a tio n e n  etw as 
k la rg e s te llt w erden. D as d ie  A rb e it a b ­
sch ließende L ite ra tu rv e rze ich n is  u m fa ß t 
m eh r a ls  900 A ngaben; bedauerlicherw eise  
s ta m m t die M ehrzahl d e r  Z ita te  au s den 
Ja h re n  1960— 70, so d a ß  m an  d ie  neuesten

R e s u lta te  v e rm iß t (bei einem  Teil des 
S c h rif ttu m s  w u rd e  a u f  d ie  a lphabe tische  
R eihen fo lge  v e rz ich te t, bei e iner nächsten  
A uflage  w äre  d as zu korrig ieren). D ennoch 
w ird  sich  d a s  B uch  fü r K lin ik er, C hem iker, 
P h y s ik e r  un d  B iologen seh r nü tz lich  e r­
w eisen.

A Szabó

A . D it t m k r , H . Se ip e l t ; Arzneiverordnung 
fü r  das Kinderalter. 3., völlig  ü b e ra rb e ite te  
u n d  n eu  g e s ta lte te  A uflage. 236 Seiten. 
G. F isch e r V erlag , J e n a  1984. M 2 2 ,—

D ie vorliegende d r i t te  A uflage des vor 
12 J a h re n  e rs tm a ls  pu b liz ie rten  B üchleins 
is t in  e in e r völlig  ü b e ra rb e ite ten  u n d  neu 
g e s ta lte te n  F o rm  ersch ienen .

D e r e rs te  Teil b ie te t eine theoretische 
Z usam m enfassung  des W irkungsm echa­
n ism us, d e r  A pp likationsfo rm en , V erte i­
lung , R e so rp tio n -E lim in a tio n  und  D osis­
b e rech n u n g  d e r M ed ikam en te.

Im  zw eiten  T eil w ird  die k o n k re te  A n­
w en d u n g  d e r  P h a rm a k a  besprochen . Z u­
e rs t w ird  d ie  A n tib io tik a th e rap ie  b eh an ­
de lt, w obei n ach  d e r  In d ik a tio n ss te llu n g  — 
um  n u r  e in ige A b sch n itte  herauszug re i­
fen — d ie  lokale A nw endung , R esis tenz , 
N ebenw irkungen  usw . e rö r te r t  u n d  a b ­
sch ließend  m i t  e iner D osierungstabelle  d e ­
m o n s tr ie r t w erden . D ie folgenden A b­
sc h n itte  sin d  d e r  Im m u n th e rap ie , G luko­
k o rtik o id th e ra p ie  u n d  d e r a n tip h lo g is ti­
schen  T h e rap ie  gew idm et. W eitere  A b­
sc h n itte  befassen  sich  m it d e r F ieb e rb e ­
h an d lu n g , B eru h ig u n g , D äm p fu n g , m it der 
K ram p fb eh an d lu n g , dem  H irnödem , d iab e ­
tischen  K o m a , m it d e r  In fek t-  un d  E n te r i­
tisb eh an d lu n g  u n d  an tim ik ro b ie lle r T h e ra ­
pie. Schließ lich  w erden  derF lü ssig k e its- und  
E le k tro ly te rsa tz , d ie  A zidosetherap ie , die 
A nw endung  v o n  K a rd ia k a  un d  H y p e r te n ­
sive u n d  d ie  B eh an d lu n g  vom  ak u ten  
A sth m a  b ronch ia le-A nfall e r lä u te r t.  D er 
A rzn e im itte l th e rap ie  bei N eugeborenen  ist 
ein eigenes K ap ite l gew idm et.

D ie ausfü h rlich en  d em o n s tra tiv en  D o­
sie rungstabe llen , in  denen  die P rä p a ra te  in
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a lp h a b e tis c h e r  R eihe, m it S u b s ta n z -  u n d  
H a n d e lsn a m e n , m it en tsp rech en d er A lte r s ­
u n d  K ö rp e rg ew ich tv e rte ilu n g  u n d  ev en ­
tu e lle n  b e so n d e ren  H inw eisen an g eg eb en  
s ind , b ild e n  d en  größten  T eil des B u ch es. 
E in  A rz n e im itte l-  und  S ach w o rtreg is te r  
v e rh e lfe n  d e n  Leser zu r ra sch en  O rie n tie ­
ru n g .

Z u sam m en fassen d  soll b e to n t  w erd en , 
d aß  s ich  d a s  B üchlein, d a ß  v o rw ieg en d  
a u fg ru n d  d e s  A rzneim itte lverze ichn is 1981 
d e r  D D R  zusam m engestellt w u rd e , sich 
b e so n d e rs  d o r t  fü r den in  P ra x is  tä t ig e n  
A rz t a ls  s e h r  nützlich erw eisen w ird .

К  S c h m id t

E . Sc h m id t -K olmer (H erau sg eb er): K in ­
derkrippen  — Krippenkinder. 232 Seiten  
m i t  32 A b b ild u n g en  und  42 T a b e lle n . V e r­
lag  V o lk  u n d  G esundheit, B e rlin  1984. 
P re is  M  3 9 ,—

D a s  B u c h , W erk einer au s e lf  M itg lie­
d e rn  b e s te h e n d e n  A u to ren k o llek tiv e , is t  
d a s  E rg e b n is  einer sechsjäh rigen  Z u sam ­
m e n a r b e i t  vo n  b ekann ten  K rip p e n e x p e r­
te n  d e r  D D R , CSSR un d  U d S S R . D er 
G e g e n s ta n d  der Z u sam m en a rb e it w ar,

M ethoden  zu r verg le ichenden  B eu rte ilu n g  
des B edingungsgefüges in  den  K rip p e n  der 
drei L än d e r zu  b ea rb e iten  u n d  d ie  schon 
frü h e r pub liz ie rten  K o n tro llm e th o d e n  der 
D D R  (Zw iener, S chm id t-K o lm er) u n d  der 
U dSSR  (F ru c h t, P a n tju c h in a , P e tsch o ra ) 
zum  V ergleich d e r E n tw ick lu n g  v o n  K r ip ­
p en k in d ern  anzuw enden . D as Z iel d e r  Z u ­
sam m en arb e it w a r fe rn e r d ie  Schaffung  
eines M e th o d en in v en ta rs  fü r  d ie  O b je k ti­
v ierung  u n d  die verg le ichende E in s c h ä t­
zung d e r W irk u n g  des B ed ingungsgefüges 
der E in rich tu n g en  a u f  die E n tw ick lu n g  
der K inder.

D as B uch  e n th ä l t  eine R e ih e  g ru n d ­
sä tz licher E rgebn isse  zu  m a te rie llen  un d  
personellen  B ed ingungen  in  ty p isch en  
E in rich tu n g en  d e r d re i L ä n d e r  u n d  deren  
V ergleich m ite in an d er. W as d ie  v erg le i­
chende E n tw ick lu n g sk o n tro lle  b e tr if f t ,  da  
deren  F rag en  in  engem  Z u sam m en h an g  
m it dem  In h a l t  u n d  d e r M eth o d e  der 
E rz ie h u n g sa rb e it d e r K rip p en  s te h e n , w ird 
der L eser n ic h t ü b e rra sc h t, d a ß  die E r ­
gebnisse u n d  ih r  V ergleich m ite in a n d e r  die 
G leichheit bzw . die U n te rsch ied e  d e r e r­
zieherischen Z ielsetzungen  u n d  andere  
landesüb liche  B eso n d erh e iten  w idersp ie­
geln.

J u d i th  F alk
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lOth European Congress
of Perinatal Medicine

Organized by the Gesellschaft für Perinatale Medizin der DDR in cooperation 
with the European Society of Perinatal Medicine

Dear Colleague,

We invite you to the 10th European Congress of Perinatal Medicine, which 
will be held in Leipzig, German Democratic Republic, August 12 — 16, 1986.

We ask you for assistance, especially to the formation of the scientific pro­
gram. The current collection of topics may be completed or changed by your 
proposals.

We hope to welcome you at this congress not only for the importance of the 
papers and discussions, but also for the warmth with which your friends and 
colleagues will receive you.

Cordially yours,

Klaus Jährig 
C hairm an

Hans-Joachim Woraschk 
S ecre ta ry  G en era l

C orrespondence :

Frauenklinik 
Р О В  63
D D R  — 4010 H alle  (Saale)



ACTUAL PROBLEMS IN PAEDIATRIC SURGERY
Proceedings oj the 7th Congress of the Hungarian Paediatric 

Surgeons, Budapest, August 25-28, 1982

edited by 

T. V e r e b é l y

In  E nglish . 1983. X II  +  332 pages. 136 figures. 24 tab les. 17 X 25 cm 
H ard co v er $36.00/DM 8 5 , -  IS B N  963 05 3392 8

Four main topics were dealt with at the Conference attended by paediatric 
surgeons from many countries of Europe and from overseas. Papers in the first 
section deal with special diagnostic examinations in paediatric surgery. The 
second topic, errors and mistakes in childhood traumatology, was chosen be­
cause in the last decades fatalities resulting from trauma have become the most 
frequent cause of death in the affluent countries. The third domain, relating to 
the surgical conditions of neonates leading to respiratory syndromes, was 
necessitated on account of recent improvements in the therapy of these cases. 
The fourth section includes freely chosen topics in connection with paediatric 
surgery.

AKADÉMIAI KIADÓ
BUDAPEST



MINOR MALFORMATIONS IN THE
NEONATE

by

К. M É H E S

In  English. 1983. 132 pages. 39 figures and photos, 12 tables, 13 x 29  cm.
Paperback $6.00/DM 14,— ISB N  963 05 3010 4

The book deals with the incidence and relevance of easily recognizable dyspla­
sias and measurable extreme variants of local growth in the nonate. Such 
minute deviations, innocent as they are in itself, have always been considered as 
“Leit-Fossils” of a hidden major anomaly. However recent surveys of neonate 
populations by the author in Hungary and by others in the United States have 
substantiated their frequency and relative significance. Based on his examina­
tions, the author recommends a simple score for screening purposes considering 
six easily recognizable dysplasias together with the family history and the 
gestational age. Preliminary results in 10.000 routinely scored, unselected 
newborn babies showed that every sixth with an elevated score proved to be 
afflicted with a significant congenital anomaly.

AKADÉMIAI KIADÓ
BUDAPEST



The V lllth  Congress of ESCO 
(European Sterility Congress Organisation)

will be held in Budapest, Hungary beeween September
27-30, 1987.

Information on scientific matters: Prof. Dr. R. G im e s

H-1088 Budapest 
Baross u. 27.

Information on congress organisation: Congress Bureau MOTESZ

VIH th ESCO 
H-1361 Budapest 
P.O. Box 32.

P R IN T E D  IN  H U N G A R Y  

A k ad ém ia i K iadó  és N yom da, B u d a p e s t



IN STR U C TIO N S TO AUTHORS

Acta Paediatrica Hungarica pub lishes a rtic le s  on  c lin ica l observations a n d  o rig in a l 
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Tables shou ld  be com prehensib le  w ith o u t re ference  to  th e  te x t .  T he headings sh o u ld  be  
ty p e d  ab o v e  tho  ta b le .
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