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Obstetrics
Acta Medica Hungarica, 40 (1), pp. 1—6 (1983)

PROLACTIN SYNTHETIZING CAPACITY OF THE 
HUMAN DECIDUA DURING THE FIRST 

TRIMESTER OF PREGNANCY

Klára H o r v á t h ,  Gy. F a l k  a  y , M. S a s

D EPA R T M E N T OF OBSTETRICS AND GYNAECOLOGY, SZEG ED  U N IV E R SIT Y  MEDICAL SCHO O L, H U N G A RY

(R eceived  M ay 17, 1982)

In  v itro  p ro lac tin  (P R L ) sy n th esis b y  h u m a n  decidua of e a rly  p re g n a n c y  (5— 
12 w eeks g esta tio n ) w as in v es tig a ted . T issues o b ta in e d  during  th e ra p e u tic  a b o rtio n s  
were in cu b a ted  in  o x y g en ated  G ey’s b u ffe r  su p p lem en ted  w ith  20%  fe ta l  c a lf  se rum  
a t  37 °C for 24 h. P R L  p ro d u c tio n  in creased  ra p id ly  to  42.3 m U  P R L /1 0 0  m g  tissu e  
w et w eigh t u n til 8 w eeks g esta tio n  a n d  th e n  slig h tly  declined b u t  th e se  d ifferences 
w ere n o t sign ifican t. T here  was no P R L  p ro d u c tio n  w hen  chorion was in c u b a te d  u n d e r 
sim ilar conditions. A sign ifican t co rre la tio n  w as fo u n d  w hen th e  in itia l P R L  c o n te n t 
in th e  decidua prio r to  in cu b a tio n  a n d  th e  c a p a c ity  o f decidua to  sy n th e s ize  P R L  
were com pared  (r =  0.76, P  <  0.001). T hese  d a ta  p rov ide  fu rth e r ev idence t h a t  h u m a n  
decidua can p roduce  P R L  in  v itro . T h e  f in d in g  t h a t  th e  ra te  o f th e  P R L  sy n th esis  
increases p rogressively  in early  p reg n an cy  is in  co rre la tio n  w ith  th e  in te n siv e  d ecid u al- 
iza tion  of th e  en d om etrium .

K eyw ords: p ro lac tin  syn thesis, d e c id u a , e a rly  pregnancy

Introduction

H um an decidua from term pregnancies has been reported to  syn th esize  
P R L  in vitro [14]. This hormone w as indistinguishable from p itu ita ry  P R L  
b y  im m unologic, electrophoretic, chrom atographic and receptor-assay tech 
niques [5]. W hen chorion, amnion and fe ta l m em branes were in cu b ated , no  
sign ificant am ount o f P R L  accum ulated in  either the medium or th e  tissu e  
[6, 13].

Since the endom etrium  undergoes decidualization  during the la te  secre
tory phase even in the absence o f conception , the decidualized endom etrium  
was supposed to synthesize PR L. It has been proved that the ab ility  o f  endo
m etrium  to produce PR L  increases as the decidual reaction spreads th roughout 
th e  endom etrial strom a [10, 40].

As in early pregnancy (5—12 w eeks gestation) there are data for th e  in itia l 
content o f PR L  in decidua [8], the purpose o f  the present study w as to  in v es
tigate the capacity  o f the hum an decidua to  synthesize PRL in v itro  during  
the first trim ester o f pregnancy.
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Materials and m ethods

H u m an  decidua a n d  c h o rio n  were ob tained  b y  c u re t ta g e  du ring  th e ra p eu tic  a b o rtio n s  
fro m  5—12 weeks g e s ta tio n , a s  ca lcu la ted  from  th e  la s t  m e n s tru a l  period . A p o rtio n  o f each  
tis su e  w as fixed  in 4 %  fo rm a lin  for histological e x a m in a tio n , th e n  em bedded  in  p a ra ff in  
w a x , sectioned to  5 fin i  a n d  s ta in e d  w ith  h e m a to x y lin  a n d  eosin. Only those  e x p e rim e n ts  
w ere  included  in s ta tis t ic a l  a n a ly s is  in w hich th e  d e c id u a l e x p ia n ts  co n ta in ed  on ly  d ec id u a l 
t is su e  an d  th e  chorionic e x p ia n ts  co n ta ined  only ch o rion ic  tis su e . T he specim ens w ere w ash ed  
in  s te rile , cold norm al sa lin e , m in ced  and 500 m g a liq u o ts  w ere  p laced  in to  E rle n m ay e r flask s 
c o n ta in in g  20 ml Gey’s b u ffe r  [11] p H  7.4, su p p lem en ted  w ith  20%  fe ta l ca lf serum  (B io log ical 
R e se a rc h  C entre, Szeged), p e n ic illin  100 IU /m l, a n d  s tre p to m y c in  100 [ig/m l. Som e fla sk s  
w ere  frozen  for d e te rm in in g  la te r  th e  p re incubation  P R L  c o n te n t  in  th e  decidua. T h e  re m a in 
in g  f la sk s  were bu b b led  w ith  9 5 %  oxygen and  5 %  c a rb o n  d iox ide and in cu b a ted  a t  37 °C 
fo r  24 h . Flasks were sa m p le d  a n d  regassed a t  3, 6 a n d  20 h . F in a lly  th e  in cu b a ted  tis su e s  
w ere  hom ogenized in  th e  re m a in in g  buffer and th e  s u p e r n a ta n ts  w ere assayed fo r P R L .

P R L  c o n cen tra tio n  in  th e  sam ples and tis su e  h o m o g e n a te s  was de te rm in ed  b y  ra d io 
im m u n o a ssa y  w ith  d o ub le  a n tib o d y  separation . H u m a n  h y p o p h y s is  P R L  (N a tio n a l I n s t i tu te  
fo r  B iological S ta n d a rd s  a n d  C o n tro l, L ondon), 12SI—P R L , ra b b it  an tisera  an d  a n ti- ra b b it  
y -g lo b u lin  were received  fro m  th e  W orld H ealth  O rg a n iz a tio n . T he sensitiv ity  o f th e  assay  
w as 65 mU/1. The in tra a s s a y  coeffic ien t o f v a r ia tio n  w a s  6 .2 ; th e  in te rassay  co effic ien t of 
v a r ia tio n  was 12.9. C ro ss -reac tio n  w ith  HCG w as 0 .0 5 %  a t  B /B 0 o f 50% . T he P R L  c o n te n t 
o f  G ey’s buffer co n ta in in g  2 0 %  fe ta l  calf serum  w as b e lo w  65 mU/1. M ean P R L  p ro d u c tio n ,
i.e . th e  P R L  co n cen tra tio n  o f  th e  tissue  and  m edium  a f te r  in c u b a tio n  m inus th e  P R L  co n cen 
t r a t io n  o f th e  tissue befo re  in c u b a tio n , was calcu la ted  fo r e a c h  group . Differences b e tw een  th ese  
m ea n s  w ere tes ted  b y  S tu d e n t ’s t te s t,  w ith  th e  s ig n ifican ce  defined  as P  <  0.05.

Results

PR L  content in  th e  incubation m edium  w as progressively increasing  
during 24 h incubation  a t 37 °C. The accum ulation  o f PR L in the incubated  
decidua specimens ob ta in ed  from 6 weeks pregnancies is shown in F ig. 1.

Exam ining th e  P R L  synthesis o f  69 decidual specim ens from  5 -1 2  
w eek s gestation it  w as fou n d  that the capacity  o f  th e  decidua to produce P R L  
increased till the 8th  w eek  o f  pregnancy reaching a m axim um  level o f  42.3 m U  
P R L /100  mg tissue w et w eigh t. PRL production  did not change sign ifican tly

F ig . 1. Increase o f P R L  c o n c e n tra tio n  in m edium  d u rin g  24 h  in cubation . D ecidual tissu e  w as 
ob tained  from  p a tie n ts  o f  6 weeks gesta tio n . V a lu es  rep re sen t m ean A S .E .M .
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F ig . 2. In  v itro  P R L  p ro d u c tio n  b y  dec id u a  th ro u g h o u t th e  f ir s t  tr im e s te r  o f p reg n an cy . 
V a lues re p re se n t m ean  — S.E.M . T h e  n u m b e r o f decidual specim ens in  each  w eek is show n

in  p a ren theses

F ig . 3. A m o u n t o f P R L  in in cu b a tio n  m ed iu m  an d  tissue  before (e m p ty  b locks) a n d  a f te r  
(s tr ia te d  b locks) 24 h  in cubation . T h e  n u m b e r o f decidual specim ens in  each  w eek is show n 

in  pa ren th eses . E ach  b a r  re p re se n ts  th e  m ean  P R L  co n cen tra tio n  ±  S .E .M .

b eyon d  th a t point. The am ount o f  PR L  produced by the decidua in v itro  in  
th e  first trim ester o f gestation  is presented in F ig. 2.

The in itia l PR L  content in  the decidua and the am ount o f  horm one  
accum ulated in the incubation m edium  plus tissue during 24 h incubation  
show ed a sim ilar pattern. F igure 3 shows the P R L  concentrations in  tissue  
hom ogenates before and after incubation  at different stages o f  pregnancy.

Correlation between the preincubation content o f PR L  in decidual tissue  
and the capacity  o f  the decidua to  synthesize PR L  was in vestiga ted . The 
linear regression is shown in F ig . 4; the correlation was 0.76 (P  <  0 .001).

W hen chorion was incubated , no significant am ount o f  P R L  accum ulated  
in  either the m edium  or the tissu e . B oth  the in itial content and in  v itro  produc
tion  o f  PR L  by chorion sam ples were considerably lower than  th a t in  decidua
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Initial prolactin content, 
mU/100 mg tissue wet weight

F ig . 4. Correlation of in it ia l  P R L  c o n te n t in  decidual tis su e  a n d  th e  a b ility  o f th e  dec id u a  to  
sy n th es ize  P R L  in  v itro . B ro k e n  lines give th e  95%  con fid en ce  lim it fo r th e  regression  line  

(y  =  1.34* +  37.1); r  =  0.76, P  <  0.001)

specim ens. The chorion contained PR L in concentrations ranging from 0.26 
to  0.66 mU/100 m g tissu e  w et weight prior to  incubation and from 0.05 to
1.51 m U/100 mg tissu e  w e t weight after in cubation  as determ ined in 10 ex 
perim ents.

Discussion

Maternal serum  P R L  concentration rises stead ily  throughout gestation  
and reaches a ten  tim es higher peak value th an  th a t in nonpregnant state. 
P R L  level in am niotic flu id  is 100 tim es higher in  early pregnancy and 5 to  
10 tim es higher at term  th a n  the corresponding m aternal and feta l serum  
leve ls  [7, 16]. The am n iotic  fluid PR L  proved to  be identical to  pituitary  
P R L  w hen judged b y  severa l physicochem ical, b iological and im m unological 
criteria [1, 2, 12] b u t its  origin and physiologic role w as unknown until quite 
recen tly . An extrap itu itary  source o f P R L  w as suggested b y  experim ents in  
pregnant Rhesus m on k eys dem onstrating th a t m aternal hypophysectom y or 
fe ta l death did not affect th e  concentration o f P R L  in am niotic flu id  [17]. 
T his hypothesis w as supported  b y  the observation  th at th e  PR L level was 
e leva ted  in am niotic flu id  b u t was suppressed in  the m aternal and feta l circula
tio n  during brom ocriptine therapy [3].

Riddick et al. reported  de novo P R L  production  b y  hum an decidua 
from  term  pregnancies and concluded th at su ffic ien t P R L  was present in the  
decidua to account for th a t found in am niotic flu id  [13]. P R L  production in 
v itro  could be b locked b y  protein synthesis inh ibitors [6, 14].

A  high correlation w as found betw een th e  concentration o f PR L  in 
am n iotic  fluid and th e  cap acity  o f the decidua to  synthesize PR L  during late
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gestation . A similar correlation w as seen  w hen the am niotic flu id  P R L  levels 
and the in itia l horm one content o f  the decidua were compared [15].

Maslar and R iddick  investigated  th e  ab ility  o f  the endom etrium  unassoci
ated  w ith  pregnancy to  produce P R L  in  v itro . They concluded th a t PR L  
w as synthesized b y  th e  endom etrium  during th e  normal m enstrual cycle and 
found a relation betw een  the appearance and degree o f  synthesis and the  
decidualization o f th e  stroma [10].

E ndom etrial tissu e specim ens from  very  early pregnancies contained  
and produced P R L  in  concentrations com parable to that released b y  the 
üOnpregnant endom etrium . Both th e  in itia l P R L  content o f  the endom etrium  
from  2 to  6 weeks gestation  and th e  to ta l horm one concentration measured  
in th e  tissue and m edium  after incubation  increased rapidly as im plantation  
progressed [9].

The im m unoreactive PR L con ten t o f  th e  decidua and th e  v illi was 
determ ined in early pregnancy and the h ighest am ount o f  P R L  w as found in 
decidual specim ens o f  8 weeks gestation . In  one incubation experim ent only  
the P R L  release and not its production w as observed during 2 h in cubation  [8]. 
D e novo hormone synthesis was not exam ined .

In  th e  present stu d y , the ab ility  o f  th e  decidua to synthesize P R L  in  
vitro  w as investigated  throughout th e  first trim ester o f pregnancy. The 
concentration of P R L  produced by the decidua during 24 h incubation increased  
progressively from 5 to  8 weeks gestation; beyond  th at tim e no sign ificant 
differences were noted. Chorion specim ens did not produce P R L  in  vitro  
under identical conditions and the in itia l horm one content in  th ese tissues 
was considerably lower than  in th e  decidua. A  significant correlation was 
found betw een the preincubation P R L  concentration  in  the decidua and the  
a b ility  o f  these tissues to  synthesize P R L .

These data provide an additional evidence that the hum an decidua is 
capable o f  producing P R L  in vitro and m ight be the source o f am niotic fluid  
P R L . The rapid increase in horm one syn th esis is related to  th e  in tensive  
decidual changes during the early stage o f  gestation . The possible role o f  this 
extrap itu itary  PR L  rem ains open to  further studies.
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COMPARISON OF CARDIOTOCOGRAMS PREPARED 
BY ABDOMINAL ELECTROCARDIOGRAPHY AND 

BY ULTRASOUND CARDIOGRAPHY
(Recording and evaluation difficulties in the antepartum period)

G y . B á r t f a i , L. T h u r z ó , L. K o v á c s ,1 Krisztina B o d a

D EPA RTM EN T O F OBSTETRICS AND GYNAECOLOGY, AND ‘COMPUTATION C E N T R E ,
SZEG ED  UNIVERSITY M ED ICAL SCHO O L, HUNGARY

(R eceived A pril 8 , 1982)

C ard io tocogram s were p repared  in  127 cases on 120 p reg n an t w o m en , f i r s t  by  
ab d o m in a l e lec tro card io g rap h y , and  im m e d ia te ly  a fterw ards by  u ltra so u n d  card io g 
ra p h y . A s tu d y  w as m ade to a sce rta in  w h ic h  m eth o d  yielded reco rd in g s o f  h ig h er 
q u a lity , an d  w h ich  fac to rs  influenced th e  q u a li ty  o f th e  card io tocogram . I t  w as fo u n d  
th a t  th e  p ro p o rtio n  o f good-quality  reco rd in g s w as h igher w ith  u ltra so u n d  c a rd io g ra p h y  
th a n  w ith  ab d o m in a l e lectrocard iog raphy . T h e  h ig h er in form ation  c o n te n t  o f  th e  la t te r  
tech n iq u e  allow s a  m ore accurate  a sse ssm en t o f  th e  cardio tocogram s. T h e  reco rd in g  
q u a lity  is a ffec ted  b y  num erous facto rs, th e  m o st im p o rta n t o f w hich  a re  ad ip o s ity  
an d  th e  d u ra tio n  o f p regnancy . The use o f  a b d o m in a l e lec tro card io g rap h y  is p re fe rred  
in case o f a th ic k  ab dom inal w all, w hereas th e  u ltra so u n d  technique is reco m m en d ed  
be tw een  th e  2 8 th  a n d  36 th  weeks of p re g n a n c y .

K eyw ords: card io tocogram , ab d o m in a l e lectrocard iog raphy , u ltra so u n d  card io g 
ra p h y , a n te p a r tu m  period .

Introduction

A procedure w idely  used in antenatal d iagnostics to assess th e  sta te  o f  
the foetus is the non-stress test (NST), based on the sim ultaneous exam in ation  
o f foetal heart fu n ction , uterine a ctiv ity  and foetal m ovem ents.

The foetal heart activ ity  can be recorded b y  means of phonocardiography, 
ultrasound cardiography (uCG) and abdom inal electrocardiography (aECG).

Owing to its disadvantages com pared to  the other two m ethods, phono
cardiography is now  rarely used in  clinical practice [15]. uCG is a m o ie  con-

A bbrev iations:

N ST =  non-stress tes t 
uC G  =  u ltraso u n d  c a rd io g rap h y  
aE C G  =  abdom inal e le c tro c a rd io g rap h y  
F H R  =  foetal h e a r t ra te
t r  =  transducer
E P H  gestosis =  toxem ic m an ife s ta tio n  of pregnancy 
R =  reactive
N R  =  non-reactive
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v en ien t and simpler m ethod, and it is therefore applied more w idely  th an  
aECG . A s regards the reliab ility  o f these procedures, few data are availab le  
on th e  sim ultaneous exam ination  o f the tw o m eth od s on the same p atien t [1, 
9, 15 ]. W e have therefore m ade a com parative s tu d y  o f  aECG and uCG record
ings m ade consecutively on th e  same patient.

W e sought answers to  the following questions: W hich m ethod gives  
tracin gs o f  better quality  ? W hat are the factors influencing the quality  o f  th e  
cardiotocogram s ? Is there a difference in  th e  evaluation  of tracings o f  th e  
sam e q u ality , depending on w hich m ethod has been  used?

Materials and m ethods

T h e  N ST  was carried  o u t  on  127 occasions on  120 p a tie n ts .  F o r a given p re g n a n t w o m a n , 
th e  fo e ta l  h e a r t  ra te  (F H R ) w as reco rd ed  f irs t  b y  a E C G , a n d  im m edia tely  a f te rw a rd s  b y  
uC G . T h e  re aso n  w hy th e  e x am in a tio n s  h ad  to  be  m ad e  in  im m e d ia te  succession is t h a t  i t  w as 
n o t  a lw ay s  possible to  a p p ly  th e  u l tra so u n d  h ead , th e  t r a n s d u c e r  (tr)  and  th e  ab d o m in a l w a ll 
E C G  e lec tro d es  to  th e  b e s t s ite  s im ultaneously . A K ra n z b ü c h le r  FM-5000 c a rd io to c o g ra p h  
w as u se d , w ith  a  p ap er speed o f  1 cm /m in.

I n  aE C G , A R B O  d isposab le  silver electrodes w ere  u sed . The skin  o f th e  a b d o m in a l 
w all w a s  f i r s t  cleaned w ith  a lcohol, th e  u p p e r lay e r o f  th e  e p ith e liu m  was ru b b ed  o ff  w i th  a  
P ee rle ss  d ev ice , R ed u x  c ream  w as ru b b e d  in to  th e  sk in  to  e n su re  good electrical c o n d u c tan c e  
c o n d itio n s , a n d  th e  e lectrodes w ere  lo ca ted  as show n in  F ig . 1.

I n  uC G , th e  u ltra so u n d  t r  w as p laced  on  th e  s ite  c o rre sp o n d in g  to  th e  m ax im u m  in  th e  
fo e ta l  h e a r t  sounds, and  a  co n d u c tin g  m edium  free o f a ir  b u b b le s  was ensured  w ith  A q u aso n ic  
gel.

T h e  positions o f th e  e lec tro d es an d  t r  w ere v a r ie d  u n t i l  an  ap p ro p ria te  s ig n a l w as 
o b se rv e d  on  th e  scope, o r u n til  th e  m o n ito r sound  d e te c to r  rev ea led  a rh y th m ic  fo e ta l h e a r t  
fu n c tio n . T h e  positions o f th e  e lec tro d es and  th e  t r  w ere  n o t  changed su b sequen tly , e v en  in  
th e  q u a l i ty  o f th e  reco rd  d e te r io ra ted .

T h e  m o th e r-to -b e  in d ic a te d  fo e ta l m o v em en t b y  tu rn in g  on a sw itch, a n d  th is  w as 
m a rk e d  a s  a  p o in t in  th e  u p p e r  p a r t  o f th e  card io to co g ram .

C ard io tocogram s w ere e v a lu a te d  on th e  basis o f  c r ite r ia  described earlier [2].
I n  th e  assessm ent o f th e  q u a li ty  o f th e  reco rd ings, w e m od ified  th e  original c la ss ifica tio n  

o f R ü t tg e r s  a n d  K üb li [14] b y  co m b in in g  th e  groups o f  e x ce lle n t and  good q u a lity . I f  th e  n o n -  
e v a lu a b le  sec tion  did n o t  exceed 15%  o f th e  len g th  o f th e  o v e ra ll trac ing , th e  q u a lity  w as ta k e n  
as g o o d ; fo r a ra tio  o f  16—5 0 % , th e  q u a lity  w as c o n sid e red  sa tisfac tory ; a n d  fo r v a lu e s  
a b o v e  5 0 % , th e  q u a lity  w as re g a rd e d  as no n -ev alu ab le .

T h e  q u a lity  o f th e  reco rd in g  m ig h t be in flu en ced  b y  n um erous facto rs, am o n g  w h ich  
th e  fo llo w in g  were exam in ed : ad ip o s ity , d u ra tio n  o f  p re g n a n c y , location  of th e  p la c e n ta ,  
q u a n t i t y  o f  th e  am nio tic  f lu id , a n d  n u m b er o f fo e ta l m o v em en ts .

Maternal  e lect rode 

Reference electrode

Fetal electrode

Fig. 1. S ta n d a rd  configu ra tion  o f a b d o m in a l electrodes
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CARDIOTOCOGRAMS PREPARED BY ELECTROCARDIOGRAPHY AND ULTRASOUND 9

A diposity  w as ca lcu la ted  by  th e  fo llow ing fo rm u la : (lO O X body w e ig h t in  kg)/(height 
in  cm  —  100). F o r  v a lu es in  th e  ran g e  1 0 0 ± 2 5 %  th e  b o d y  w eigh t w as c o n sid e red  norm al, 
w hile h igher va lues in d ica ted  o besity  [10].

T he d u ra tio n  o f  p reg n an cy  w as c a lcu la te d  on  th e  basis o f th e  la s t  n o rm a l m en stru a tio n .
T he loca tion  o f th e  p lacen ta  w as e s tab lish e d  b y  echography  based  o n  a  V idoson 635 В 

p ic tu re  p rocedure . T h ree  groups were d is tin g u ish e d : ( i )  p lacen ta  on a n te r io r  w a ll, ( i i )  p lacen ta  
on  poste rio r w all, ( i i i )  m easu rem en t n o t  pe rfo rm ed , o r p lacen ta  lo ca ted  e lsew here . In  the 
case o f p lacen ta  p ra ev ia , th e  p a tie n t  w as ex clu d ed  from  th e  co m p ara tiv e  s tu d y .

T he q u a n ti ty  o f  am n io tic  flu id  w as s im ilarly  d e term ined  b y  u l tra s o u n d  echography. 
Tw o groups w ere d iffe re n tia te d : a n o rm al q u a n ti ty  o f am nio tic  f lu id , o r a n  e le v a te d  q u a n tity  
o f  am nio tic  flu id  (o ligohydram nios d id  n o t  occu r in  th is  s tu d y ).

T he n u m b er o f fo e ta l nov em en ts d u rin g  th e  ex am in atio n  was c o u n te d  b y  th e  p a tien t; 
th is  n u m b er w as considered  enhanced  i f  i t  w as m ore th a n  30 in  30 m in .

V arious m eth o d s w ere used  in  th e  course  o f  th e  s ta tis tic a l p rocessing . I n  th e  groups 
o f recordings o f d iffe ren t q u a litie s , th e  n u m b e r o f foe ta l m ovem en ts w as a n a ly se d  using  the 
W ilcoxon te s t.

T he tw o-d im ensional tab les w ere ex am in ed  w ith  th e  %2 te s t;  in  th e  case  o f  2 X  2 tables, 
th e  F isher te s t,  to o , w as carried  o u t since, m a in ly  fo r low  frequencies, th is  is a  m ore  suitable 
m ethod .

M u ltiv a rian t co rre la tio n  —  regression  ana ly sis  ■— was perfo rm ed  to  in v es tig a te  how 
th e  q u a lity  o f th e  uCG an d  aEC G  reco rd in g s, a n d  th e ir  success ra te s , c o rre la te d  w ith  the 
o th e r  fac to rs  considered .

R esults

The NST was carried out in 127 cases w ith  aECG and th en  uCG imm edi
ately  afterwards. Som e o f the exam inations involved  enhanced-risk pregnancies 
(E P H  gestosis, postponed labour, and the suspicion o f in trauterine growth 
retardation), while others were perform ed as screening exam inations between 
the 28th and 36th weeks o f  pregnancy.

The recordings were classed in to  three groups using the criteria o f  Riittgers 
and Kübli [14] as m odified by us. These were: “ good”, “ m oderate”  and “ non- 
evaluable” . Cardiotocograms o f good quality  could be ob ta in ed  in  86% of 
the cases w ith uCG, and in  67% w ith  aECG. The proportions for th e  recordings 
o f m oderate quality  were 12% and 14% , respectively. A non-evaluable record
ing was obtained wdth the ultrasound technique in  only one case , but on 24 
occasions (19% ) w ith  aECG.

O besity considerably influenced th e  quality of the recording for uCG. 
A similar correlation w ith  aECG w as n ot observed (Table I).

The duration o f  pregnancy did not affect the quality o f  th e  cardiotoco- 
gram in the case o f  uCG recordings, b u t when aECG was used th e  proportions 
of lecordings o f m oderate or poor q u ality  were significantly h igher for the 
28th -3 6 tli weeks th an  for the 3 7 th -4 1 st weeks (Table II).

S tatistical m ethods did not reveal any influence o f  a p lacen ta  on the 
anterior w all on the quality o f  th e  cardiotocogram  (Table I I I ) .

W hen analysing the role o f  the num ber o f foetal m ovem en ts, the W il
coxon test did not dem onstrate a sign ificant difference betw een  th e  numbers 
o f foetal m ovem ents for the groups o f  recordings of m oderate and o f poor 
quality.
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Table 1

C orrelation between obesity a n d  q u a lity  o f  cardiolocogram p rep a red  w ith uCG or aECG

uCG quality aECG  q u a lity

good m oderate +  poor good m oderate +  poor

N orm al body

weight* 88 8 ( 8+ 0 ) 64 32 (1 4 + 1 8 )

Adipose* 23 8 ( 7 + 1 ) 21 10 ( 4 +  6)

T otal 111 16 (15 +  1) 85 42 (1 8 + 2 4 )

F isc h e r  tes t: P  <  0.05, P  >  0.05 
* B a se d  on Broca index . F o r  d e ta ils , see te x t

Table II

Correlation between d u ra tio n  o f  pregnancy and  q u a lity  o f  recording

Duration of 
pregnancy 

(weeks)

uCG  quality aE C G  quality

good m oderate -j- poor good m oderate +  poor

28-36 36 5 (5 + 0 ) 23 18 (4 + 1 4 )

37-40 57 8 (8+ 0 ) 50 15 (8 +  7)

41-43 18 3 ( 2 + 1 ) 12 9 (6 +  3)

T otal 111 16 (1 5 + 1 ) 85 42 (1 8 + 2 4 )

S ignificance: P  >  0 .05 , P  <  0.05 
X2 t e s t  (Yates co rrec tion ): y f  0.061, jf2 6.015 
D eg rees of freedom : 2

Table III

Correlation between location o f  placenta and q u a lity  o f  recording

Location of p la ten ta
uCG quality aECG quality

good m oderate  -j- poor good m oderate + poor

A n te r io r  w a ll 48 8 ( 7 +  1) 38 18 ( 9 +  9)

P o s te r io r  w all 35 4 ( 4 + 0 ) 22 17 ( 7 + 1 0 )

O th e r , o r  localization  no t p e rfo rm ed 28 4 ( 4 + 0 ) 25 7 ( 2 + 5 )

T o ta l 111 16 (15 +  1) 85 42 (1 8 + 2 4 )

Significance: P  >  0.05, P  >  0.05 
у г te s t :  X2 0.339, x 2 3.782 
D eg rees of freedom : 2
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The influencing role o f  hydram nios was not analyzed b y  statistical 
m eth od s owing to the sm all num ber o f cases. In  5 o f the 8 pregnancies com pli
cated  b y  hydramnios the quality  o f  the aECG recording was m oderate or poor, 
w hereas uCG led to 5 recordings o f  good quality  and 3 o f  m oderate quality.

M ultivariant regression analysis revealed a correlation b etw een  the 
q u a lity  o f the recording and the factors influencing the quality  o f  th e  cardio- 
tocogram , w ith  m ultiple correlation coefficients o f 0.66 and 0.48 for aECG 
and uCG, respectively. In both  analyses th e  significance level o f  th e  regression 
w as high (P <C 0.001).

To analyse the com bined effects o f  th e  factors affecting q u a lity , a table  
w as prepared in which a stu d y  was m ade o f whether the cases possessing 0, 
1, 2 and  3 pathological param eters occurred in the same frequency for record
ings o f  good quality and o f m oderate and poor quality. For both uCG (P  <7 0.01) 
and aECG (P <7 0.05), the test gave a significant result, i.e. the q u a lity  of 
th e  cardiotocogram  depends on the num ber o f the pathological param eters. 
The detailed data are presented in  Table IV.

In  the evaluation  o f the NST, three groups were formed: reactive (R), 
non-reactive (N R ) and non-evaluahle. Table V shows the d istribution  accord
ing  to  th is classification.

I t  emerges from the tabulated  data that the frequencies o f  the NR  
te s ts  w ere alm ost the sam e w ith  th e  tw o procedures. H ow ever, there were 
appreciable differences in the distribution o f the reactive and non-evaluable  
te sts; th e  explanation o f th is w as sought b y  further analysis o f  th e  data. 
W ith in  the group o f cardiotocogram s o f the sam e quality, a stu d y  w as m ade of 
th e  recording technique. It w as found th a t for 79 recordings w hich  were of 
good quality  w ith both m ethods, the sam e classification was obta ined  in  61 
cases (77% ), whereas the test proved R w ith  one m ethod and N R  w ith  the  
other in  18 cases (23% ). In 61%  o f these la tter  18 cases, the uCG w as considered  
to  be R , while the aECG was N R . In the group of recording o f m oderate qual-

ТаЫ е IV

Correlation between frequency o f  d isturbing factors influencing the quality  o f  the 
recording and  the quality  o f  the recording

Frequency of factors

Quality aECG uCG

0 1 2 3 0 1 2 3

Good 19 40 19 6 23 41 42 4

M oderate  and  poor 5 16 16 6 2 2 9 4

Significance: P  <  0.05, P  <  0.01 
X2 te s t  : у 2 =  8.48, - 12.71
D egrees o f freedom : 3
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Table V

C lin ica l evaluation o f  recordings

E valuation
P rocedure applied

uCG aECG

R eactive (R ) 102 (8 0 % ) 76 (60% )

N on-reactive (N R ) 24 (1 9 % ) 27 (21% )

N on-evaluable 1 ( 1% ) 24 (19% )

T otal 127 127

ity , sta tistica l analysis w as n o t possible because of th e  low  number (4) o f  
cases. In  14 cases, aECG resulted  in a cardiotocogram  o f moderate quality, 
w hile uCG on the sam e p a tien ts  gave a tocogram  o f  good quality; the reverse  
situ a tio n  was observed in  6 cases. The clinical classifications were not subjected  
to  com parison in  these 20 cases, similarly as for th e  24 recordings th at could  
n ot b e evaluated due to  th e ir  poor quality.

Discussion

The clinical eva lu ation  o f cardiotocogram s is fundam entally  influenced  
b y  th e ir  quality. R ep eated  recording in case o f  non-evaluable tracings is a 
co stly  procedure. The ad d ition a l costs caused b y  recording for a longer period  
because o f  moderate q u a lity  tracings m ust also be given consideration. W e 
therefore first in vestigated  how  frequently cardiotocogram s o f good q u ality  
m a y  be obtained b y  m eans o f  uCG and aECG.

Our experience is in  agreem ent with the data  o f  Solum [15] who obtained  
a resu lt o f good quality  w ith  uCG in 85% o f th e  cases; our corresponding value  
w as 87% . Using aECG, Solum  produced recordings o f  good quality in 55.2%  
o f  th e  cases, compared w ith  67%  in our study.

O f the factors ad versely  influencing the q u a lity  o f  the recording, ob esity  
is o f  im portance in the cases o f  uCG. Views differ concerning the role o f a th ick  
abdom inal wall: Breuker et al, [4] and R üttgers and K nbli [14] have proposed  
further investigations for clarification of the question , while Solum [15] m ain
ta in s th a t the thickness o f  th e  abdominal w all does n ot influence the qual
ity  o f  th e  recordings. In  our experience, a th ick  abdom inal wall proved to  
be an im peding factor m ain ly  for the ultrasound technique; w ith aECG there 
w as no substantial d ifference.

I t  has been reported [14] that an anterior p lacenta impairs the quality  
o f th e  recording, how ever th is  has not been confirm ed by others. Our own
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observations support the data o f  Solum  [15]: we failed to find  a significant 
correlation betw een the anterior loca tio n  o f  the placenta and th e  poor quality  
o f  th e  recordings for either m ethod, a lthough  the level o f sign ificance was 
alm ost reached for aECG.

The view is unanim ous in the literature th at aECG does nod y ie ld  a record
ing  o f  suitable q u ality  in the 28th  to  34th  week of pregnancy [3, 5, 8, 15]. 
Our observations indicate that it  is m ore d ifficult to produce a recording of 
good quality w ith  aECG in the 28 th  to  36th  weeks of pregnancy. T his was 
n ot the case when uCG was used. The q u a lity  o f a cardiotocogram  obtained  
w ith  aECG m ay be im proved by careful selection  of the electrode sites. H ow ev
er, variation o f the position of th e  electrode does not lead to  a further essential 
im provem ent [5]. The quality o f  th e  recording is not affected  b y  uterine 
contractions [5].

H ydram nios and the num ber o f fo e ta l m ovem ents are factors which  
w ere not studied in  earlier publications. W e assumed that these factors m ight 
h ave an unfavourable influence on th e  q u ality  of the recording. The small 
num ber o f cases does not permit us to  draw any far-reaching conclusion  as 
concerns hydram nios. It appears from  our data that this d isturbs th e  aECG 
techn ique more th an  the uCG recording. Clinical experience in d icates th a t the 
q u a lity  o f the recording frequently deteriorates at the tim e o f in ten siv e  foetal 
m ovem ents. Using statistical m ethods we could not find a significant difference 
betw een  the num ber o f foetal m ovem ents m easured in the group o f  recordings 
o f good quality and in  the group o f  m oderate or poor quality; how ever, the 
average number o f  foetal m ovem ents w as higher in the latter group.

Recording o f the number o f fo eta l m ovem ents m ay be rather unreliable: 
th e  attention  o f th e  patient m ay be affected  by a recording o f poor quality, 
w hile the number o f  foetal m ovem ents cannot be checked from th e  tocogram  
because of the poor quality [12].

Individual disturbing factors did n o t have a fundam ental effect on the 
q u a lity  o f the recordings, how ever several factors acting sim ultaneously  
did so. This was confirm ed by m u ltivarian t correlation-regression analysis.

Indirect cardiotocography does n o t provide such an accurate picture 
as a recording obtained with a direct scalp electrode on the foetus [7]. O f the 
indirect m ethods, aECG has the h igh est inform ation content and it  better  
reflects the actual situation  than uCG w hen  using the direct m eth od  [15]. 
E xtern a l m onitoring “ overestim ates” th e  F H R  variability [6, 13]. P au l and 
K eegan  [11] reported that the uCG recording contained som e accelerations 
w hich in fact did not exist, but K eirse et al. [7] could not confirm  th is.

Our own results were independent o f  the technique em ployed in 77%  
o f th e  cases. A nalysis o f the 18 cases (a frequency of 23%) in w hich the results 
did not agree revealed that 61% o f  the cases classified as R b y  uCG proved  
N R  on aECG. This fact supports th e  conclusions of Kierse et al. [7] referring
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to  th e  frequency o f the accelerations and the erroneously recorded acceler
ation s w ith  the ultrasound technique. I f  different techniques are used, only  
recordings o f the sam e q u a lity  m ay he com pared.

Conclusions

1. The proportion o f recordings of good q u a lity  is higher for uCG (86% ) 
th an  for aECG (67% ).

2 . The quality o f  cardiotocogram s obtained b y  aECG can be im proved  
b y  careful selection o f  th e  site  of the electrode; aECG is a more laborious 
m eth od  than  uCG.

3. Because o f its  m ore accurate in form ation  content, aECG perm its 
a d ifferentiated  assessm ent o f  the cardiotocogram s, and it is therefore a useful 
m ethod  in  antepartum  cardiotocography. Its  use is  o f  benefit in all cases w hen  
accurate assessm ent o f  th e  oscillation is necessary, and thus when accurate  
assessm ent o f the oscillation  is necessary, and th u s w hen an erroneously good  
oscilla tion  (jitter) or oscilla tion  constriction has b een  observed with uCG.

4. The quality o f  the recording is adversely affected  by the thickness o f  
th e  abdom inal wall m ain ly  w ith  uCG, while th e  duration o f pregnancy (2 8 th -  
36th  w eeks) affects m ain ly  th e  aECG; hence, th e  use o f  aECG is recom m ended  
in  cases o f adiposity, and th e  ultrasound tech n iq u e in the early stages o f  
pregnancy.
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EFFECT OF (+)-CYANIDANOL-3 (CATERGEN®) 
IN CHRONIC ACTIVE HEPATITIS

(Catergen® plus prednisolone versus prednisolone in a
controlled study)

A. P á r , Mária P a á l , I . K á d a s , Б .  K e r e k e s , T. J á v o r

F IR S T  D EPARTM ENT OF M ED ICIN E, PÉCS U N IV ER SITY  M ED ICAL SCHOOL, BLOOD TR A N SFU SIO N  
C EN TRE AND COUNTY H O SPITA L, PÉCS, HUNGARY

(R ece iv ed  J u ly  21, 1982)

T h irty -six  p a tie n ts  w ith  b io p sy -p roved  chron ic  active  h e p a titis  (C A H ) were 
random ized . O f these 18 p a tie n ts , 15 of th e m  H B sA g an d /o r a n ti-H B c  p o s itiv e , re
ceived (-) )-cyanidanol-3  (C a te rg en ® , Z ym a) in  doses of 1.5 g d a ily  fo r  6 m o n th s 
in  ad d itio n  to  th e  p rev iously  s ta r te d  low  dose (10—15 m g/day) p redn iso lone . T h e  o th er 
18 p a tie n ts , 16 o f th em  H B sA g a n d /o r a n ti-H B c  p o sitive , con tin u ed  o n  th e  fo rm er 
corticostero id  tre a tm e n t exclusively . A fte r 6 m o n th s  an  overall c lin ical-b iochem ical 
im p ro v em en t w as n o ted  in  10 c y a n id a n o l- tre a te d  a n d  in  6 co n tro l p a tie n ts ,  w hile  the  
cond ition  d e te rio ra ted  in  4 d ru g -tre a te d  a n d  8 co n tro l su b jects. Serum  G P T  a c tiv ity  
decreased  to  less th a n  tw ice th e  n o rm al in  12/16 d ru g -tre a te d  and  in  7/13 co n tro l sub 
jec ts , gam m a-G T  fell to  n o rm al in  7/16 c y an id an o l- trea te d  and  in  1/10 c o n tro l p a tie n ts , 
IgG  fell to  no rm al in  4/8 d ru g - tre a te d  an d  in  1/9 co n tro l p a tie n ts  who a ll h a d  in itia lly  
e lev ated  values. The p e rcen tag e  o f “ a c tiv e”  E -ro se tte  fo rm ing  cells fe ll in  b o th  groups 
b u t  th e  decrease w as s ig n ifican t o n ly  in th e  co n tro l cases, i.e. cy an id an o l in h ib ite d  the  
progressive fa ll in  c ircu la tin g  T  cells d u rin g  th e  course o f th e  disease. L y m p h o cy te  
p ro life ra tive  response to  p h y to h ae m ag g lu tin in  s tim u la tio n , as m easured  b y  3H -th y m id - 
ine in co rp o ra tio n , sig n ifican tly  in creased  in th e  cy an id an o l group. A n ti-H B s t i t r e s  were 
m ark ed ly  ra ised  in  7/15 d ru g - tre a te d  an d  in  2/16 con tro l p a tie n ts .

T h u s, cyan idano l h a d  som e sligh t b enefic ia l effect on biochem ical liv e r  fu n c tio n  
te s ts  and  th e  im m unological a c t iv ity  in C A H  p a tie n ts . I ts  use m ay  be reco m m en d ed  
as an  a d ju v a n t  c o n s titu e n t o f th e  com plex  th e ra p y  of th e  disease.

K eyw ords: (-(-)-cyan idanol-3 , chronic ac tiv e  h ep a titis

Introduction

The treatm ent o f  chronic active hep atitis, particularly o f  H B sA g- 
positive chronic active liver disease, presents m any unresolved q uestions and 
contradictions despite the exten sive  use o f  corticosteroids. It has been  shown  
that the flavonoid  substance ( +  )-cyanidanol-3 (CY) (Fig. 1) is able to  exert 
a variety  o f  hepatoprotective actions in different types o f Ever dam age [1] 
and m ay even  accelerate the disappearance o f  H BsA g from th e b lood in

Send o ffp rin t requ ests  to  A. P á r , F irs t  D e p a rtm e n t o f  M edicine, U n iv ersity  M edical School, 
H-7643 Pecs, Ifjú ság  ú t ja  13, H u n g a ry
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( +) -CYANIDANOL-3

Chemical structure;

/ 0.

(+ } -  3 , Д , 5 ,7  - t et rahydroxyf l a v a n - 3-ol 
Empi r i ca l  formula; CisH-j^Og 
Molecular  weight: 290.28

F ig. 1

p a tie n ts  w ith acute and prolonged  viral В h ep a titis  [2, 6]. Up to recent years 
o n ly  few  data were reported  on  CY in chronic active hepatitis. In  order to  
esta b lish  its value in  th a t con d ition , a prospective controlled trial was performed  
in  th e  years 1979 to  1981.

Patients and m ethods

T h irty -s ix  p a tie n ts  w ith  b io p sy -p roven  chronic a c tiv e  h e p a titis  [3] p rev iously  tre a te d  
w ith  lo w  doses predniso lone, 15 m g  daily , were ra n d o m iz e d  in to  tw o  groups: 18 p a tie n ts , 
15 o f  th e m  HBsAg an d /o r a n ti -H B e  positive , received CY in  a  dose of 1.5 g daily  fo r 6 m o n th s , 
m a in ta in in g  th e  p rev iously  s t a r te d  prednisolone th e ra p y  (C Y  g roup), while th e  o th e r  18 p a 
t ie n t s ,  16 o f them  H B sA g a n d /o r  a n ti-H B c  positive, c o n tin u e d  exclusively  on th e  fo rm er p re d 
n iso lo n e  tre a tm e n t (co n tro l g ro u p ) .

I n  every  case th e  d iag n o s is  w as based on th e  f in d in g s  o f liv e r b iopsy  p e rfo rm ed  in  21 
cases a t  th e  beginning o f th e  s tu d y  a n d  a t  the  end o f th e  6-m o n th  follow -up period .

P a tie n ts  were checked  a t  tw o -m o n th  in te rvals w h en  beside  a com plete c lin ical e x am in a 
t io n  sev e ra l biochem ical a n d  im m u n o lo g ica l tests w ere p e rfo rm ed .

C linical sym ptom s a n d  sig n s w ere  anorexia, a s th e n ia , ab d o m in a l p a in , n au sea , a rth ra lg ia , 
f a t ig u e ,  h ep atom egaly , sp le n o m e g a ly , ascites, oedem a a n d  loss o f bo d y  w eight.

L ab o ra to ry  stud ies c o n s is te d  o f  w hite  blood cell a n d  p la te le t  coun ts , and  te s ts  fo r serum  
b i l i ru b in ,  am ino transferases (S G O T , SG PT), la c ta te  d eh y d ro g en ase  (L D H ), a lka line  p h o s 
p h a ta s e  (A L P ), g a m m a -g lu tam y l tran sp ep tid a se  (G G T), p seudocho lines terase  (PsC h), a lb u m in , 
p ro th ro m b in  ac tiv ity , p ro te in  e lec tro p h o re sis , q u a n ti ta t iv e  Ig G , IgA  an d  IgM  d e te rm in a tio n , 
a n tin u c le a r  an tib o d y  (A N A ), a n ti-sm o o th  m uscle a n tib o d y  (SM A ), h ep a titis  В su rface  a n tig e n  
(H B s A g ) , an ti-H B s and  a n ti -H B c  an tibod ies (m easu red  b y  rad io im m u n o -assay  A U S R IA , 
A U S A B , C O R A B -A bbott), p ro p o r t io n  of rap id  (a c tiv e ) a n d  la te  ( to ta l)  E -ro se tte  fo rm ing  
T  ce lls  as well as o f E A C -ro se tte  fo rm ing  В cells, p ro life ra tiv e  response of ly m p h o c y tes  to  
p h y to h a e m a g g lu tin in  (P H A ) s t im u la tio n  de term ined  b y  3H -th y m id in e  in co rp o ra tio n  [9].

H isto log ical changes w ere  assessed  by  com paring  th e  tw o  liver biopsies in  each  su b je c t 
w h o  a g ree d  to  a rep ea ted  b io p sy ; 10 p a tien ts  in  th e  CY g ro u p  an d  11 in  th e  co n tro l g ro u p  
w e re  reb io p sied . The sp ec im en s w ere  stud ied  by  th e  sam e p a th o lo g is t who d id  n o t  k n o w  of 
th e  n a tu r e  o f t re a tm e n t. T h e  h is to lo g ica l features o f th e  d isease  observed a t  th e  en d  o f  th e  
t r i a l  w e re  com pared w ith  th e  in i t ia l  ones and  classified as im p ro v e d , u nchanged  or d e te r io ra ted .

A ll findings w ere e v a lu a te d  a f te r  6 m onths o f  t r e a tm e n t  b y  com paring  th e  in it ia l  an d  
th e  f in a l  d a ta  in th e  tw o  g ro u p s .

S ta tis tic a l analysis w as p e rfo rm e d  using S tu d e n t’s t t e s t  an d  chi-square  an a ly sis  w ith  
Y a te ’s correc tion .
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Results

The overall course o f the disease after 6 m onths was eva lu ated  individu
ally  in  each patient on the basis o f  th e  clinical signs and liver fu n ction  tests. 
T hey revealed som e differences betw een  the tw o groups as regards im prove
m ent or deterioration, in favour o f the CY group (Table I).

T able  I

Overall clinical and biochemical condition  
(judged fro m  physica l signs a n d  liver fu n c tio n  tests)

No. of patients

Total Im proved Unchanged D eterio rated

CY group 18 10 4 4
C ontrol group 18 6 4 8

T o ta l 36 16 8 12

Table I I

M ean values ±  S. E. 17. o f  laboratory param eters before and after treatm ent

CY Control
( n = I8 ) (n = 1 8 )

before after before after

L eukocytes, 109/1 5 .0 ± 0 .4 5 .6 ± 0 .4 5 .3 ± 0 .4 5 .1 ± 0 .3

G P T , Ш /1 1 4 0 ± 2 1 50 ± 7 * * 1 3 9 ± 2 4 4 6 ± 7 * *
GGT 2 7 0 ± 4 7 185± 42 1 8 8 ± 5 6 1 3 3 ± 3 6

PsC h, U /l 2 5 5 ± 2 5 2 8 3 ± 3 0 2 8 3 ± 3 2 248 ± 3 0
A lbum in , g/1 39 ± 2 4 0 ± 1 40 ± 1 4 0 ± 1
P ro th ro m b in , % 7 2 ± 4

-J-|
О00 83 ± 4 7 8 ± 3

y-globulin , g/1 2 2 ± 2 19 zb 1 2 3 ± 2 2 3 ± 2

Ig G ,g /l 2 1 ± 2 1 7 ± 1 * 20 ± 2 2 0 ± 2
IgA , g/1 3 .1 ± 0 .3 3 .3 ± 0 .7 3 .0 ± 0 .3 3 .3 ± 0 .2
IgM , g/1 2 .7 ± 0 .3 3 .2 ± 0 .5 1.8 ± 0.2 1 .9 ± 0 .2

T o ta l T  cells, % 6 4 ± 4 5 8 ± 9 5 9 ± 4 5 7 ± 4
A ctive  T  cells, % 4 7 ± 6 4 4 ± 5 41 ± 5 2 8 ± 3 * *
В cells, % 1 6 ± 3 10±2 27 ± 3 1 6 ± 3 * *

P H A  stim ula tion  index 3 2 ± 9 9 0 ± 1 4 ‘ * 3 3 ± 1 0 5 4 ± 1 7

** =  P  <  0.05, * =  P  <  0.10
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Table II shows th e  m ean  values ^ S .E .M . o f  som e im portant laboratory  
variab les obtained before and  after treatm ent in  th e  tw o groups. Table I I I  
presents the incidence o f  p a tien ts  with pathological values at the beginning  
and a t the end o f the stu d y .

N o changes were n o ted  in  the serum bilirubin  lev e l in either group.
SGOT, LDH  and A L P  values showed no sign ifican t changes during th e  

fo llow -u p  period, SGTP lev e ls  however, fell m arkedly  in  both  groups. A lthough

Table I I I

Pathological values o f  biochemical and im m unological indexes at the beginning 
a n d  at the end o f  the s tudy

No. of patients5 w ith  pathological values

(CY ( n =  18) Control (n =  18)

before a f te r before afte r

L eu k o p en ia  (< 4 .0 0 0 ) 7 l 5 4

G P T  ( > 6 0  Ш ) 15 4 13 6

G G T  ( > 5 0  IU ) 16 9 10 9

P sC h  (< 2 2 0  U) 5/15 4/15 4/11 5/11

A lb u m in  ( < 3 5  g/1) 7 4 5 4

P ro th ro m b in  (< 7 5 % ) 11 7 8 7

y -g lo b u lin  (> 2 5 % ) 11 7 11 13

Ig G  ( > 2 0 .0  g/1) 8 4 9 10

A N A -p o sitiv ity 9 8 9 8

SM A -positiv ity 7 6 8 6

L ow  ac tiv e  T  cell ra tio  ( < 3 4 % ) 6/15 5/15 3/15 12/15

H B sA g -p o sitiv ity 11 8 16 14

A n ti-H B c  positiv ity 13 10 12 11

Table IV

H istological changes after treatm ent

No. o f pa tien ts

T otal
examined Im proved U nchanged D eteriorated

CY group 10 1 5 4

Control group 11 0 7 4

T o ta l 21 1 12 8
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the post-treatm ent m ean values did not differ, SGPT a ctiv ity  decreased from  
a pathological v a lu e  to  less than  tw ice th e  norm al in 12/16 CY and in  7/13 
control patients. S im ilarly, GGT from  an in itia lly  elevated  leve l fell to  normal 
in  7/16 CY and o n ly  in  1/10 control cases.

W hile the album in  level did not change, PsCh and prothrom bin slightly  
decreased in the control and increased in  the CY group, but these changes 
were n o t significant.

Serum IgG concentration fell from a pathological va lue to  normal in 
4/8  CY and 1/9 control cases. Furtherm ore, a marked ( > 4 .0  g/1) decrease of  
the IgG  level occurred in  7/18 CY and on ly  in  2/18 control p atien ts.

The percentage o f  “ active” E -rosette form ing T cells fell in  both  groups 
but th e  decrease w as significant o n ly  in th e  control cases. T hus, CY seemed 
to  in h ib it the progressive fall in  “ active”  T cells.

Lym phocyte proliferation in  response to  PH A -stim ulation  as measured 
b y  3H -thym idine incorporation sign ifican tly  increased in th e  CY group.

H BV  markers: serum  H BsA g becam e n egative in  3/11 CY and in  1/16 
control cases, while th e  titre o f an ti-H B s antibody increased sign ificantly  in 
7/15 CY but only in  2/16 control p atien ts. A nti-H B c antibody titres became 
negative in 3/13 CY and in  1/12 control subjects. A nti-H B c titres  increased 
in  2 CY and 4 control patients.

H istology revealed  no significant difference betw een th e  tw o groups, 
as show n in Table IY .

During the tria l we did not register any serious untow ard effect. Mild 
gastrointestinal d iscom fort occurred in  tw o CY patients b u t th is  did not 
n ecessitate the d iscontinuation  o f treatm ent.

A fter the end o f  th e  controlled stu d y , tw o wom en w ith  H B sA g-negative  
chronic active h ep atitis  who had n ot been involved  in the tria l, developed  
a Coom bs-positive im m une haem olysis. A fter prednisolone treatm en t and 
discontinuation o f CY both becam e sym ptom -free.

D iscussion

Our findings clearly  reflect the contradictions concerning th e  therapeutic  
effect o f  CY in chronic hepatitis. The present results suggested a favourable 
action  o f the drug, although m ost o f  our data showed on ly  trends and few  
sta tistica lly  significant differences. P iazza et al. [10] reported on  a marked 
difference between placebo and CY in  chronic persistent h ep atitis but not in 
chronic active h ep atitis. Their persistent h epatitis patients w ho received the 
drug showed a sign ifican tly  greater decrease in  SGPT, GOT and gam m a globu
lin levels than the p a tien ts  on placebo, but th is could not be observed in  patients 
w ith  active hepatitis.
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D em eulenaere et al. [4] perform ed a controlled tria l similar to our study; 
to  chron ic active hepatitis p a tien ts  th ey  adm inistered prednisolone and either  
CY or p lacebo, according to  a random ized table on a double-blind basis.

U nfortunately , we had no inform ation about their work before starting  
th e  p resen t study. W hile w e estim ate their sophisticated  design as a good  
ex a m p le  o f  a therapeutic tr ia l in  chronic active liver  disease, w e agree w ith  
th eir  v ie w  that it is e th ica lly  unacceptable to  leave active  hepatitis patients  
w ith o u t any potentially  e ffec tiv e  treatm ent.

Dem eulenaere et al. [4] found  no difference b etw een  the tw o groups in  
the c lin ica l and laboratory fin d in gs but noted a sign ificant histological im prove
m en t as measured b y  the an a lysis o f  a number o f param eters and b y  a quanti
ta t iv e  evaluation  of h isto log ica l find ings. On the other hand, we could observe  
som e laboratory changes b u t no histological differences. This lack o f correla
tio n  b etw een  the clinical-b iochem ical and the h isto logical findings is n ot un
com m on  in  chronic h ep atitis.

In  v iew  o f the reported m ild therapeutic effect it  should be em phasized  
th a t  m o st o f our patients in v o lv ed  in  the study had been treated previously  
w ith  lo w  doses of prednisolone and so at the beginning o f the study th ey  were 
in  a com paratively stable con d ition  although not in  com plete rem ission.

A n  other problem is th a t  o f  th e  dosage. W hile P iazza et al. [10] achieved  
good  resu lts in persistent h ep a titis  using CY in a d a ily  dose o f 3.0 g, as did also 
D i N o la  [6] in  prolonged v ira l В hepatitis. D em eulenaere et al. [4] and we 
ou rselves administered d a ily  doses o f 1.5 g.

M ost o f our patien ts w ere H B sA g and/or a n ti-H B c positive — in other 
w ords their  disease w as re la ted  to  HBY infection  — while the data o f  the  
B elg ia n —French study [4] concerned m ainly H B sA g-negative cases.

Our data failed to  confirm  th e  favourable effect o f CY on the elim ination  
o f  H B sA g . Although K afk ias et al. [7] and D i N ola [6] described such an 
a ctio n  in  acute or prolonged h epatitis B , Schomerus et al. [11] and others [13, 
15] recen tly  failed to  support the pertaining observation  of Blum  et al. [2].

I t  m ay be relevant th a t  we noted an increase in  anti-H B s antibody  
titres  m ore frequently in  th e  CY than  in the c o n tiol group. This find ing m ay  
reflect a favourable change in  im m une response against H B sA g due to  the drug.

Som e alterations in  non-antigen-specific im m unological reactiv ity  also 
occurred, such as the more frequent decrease in serum  IgG concentration, the  
in h ib itio n  of the progressive decrease in  the proportion o f circulating active  
T cells , and the significant increase in  the proliferative response o f lym phocytes  
to  P H A  stim ulation in  p a tien ts  treated w ith CY.

A ll these im m unological effects were in accordance w ith the in  vitro  
resu lts  o f  Sipos et al. [12], Y am am oto et al. [16], D espont and Brögger [5], 
V a llo tto n  and Frei [14], and  sim ilar to our findings obtained during levam isole  
th era p y  in  H B sA g-positive acute and chronic active hepatitis [9].
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Our experience agrees w ith  those stating  th a t CY is a non-toxic, well- 
tolerated drug. Y et, though not in this study, we observed tw o patients w ith  
CY induced im m une haem olysis as did earlier N eftel et al. [8]. These cases 
w ill be reported in  detail elsewhere.

In  conclusion, CY has a slight beneficial effect on liver function  tests  
and im m unological a ctiv ity  in  patients w ith chronic active hepatitis, although  
m ost o f  our findings m ean rather trends than sta tistica lly  significant differences. 
D efin ite proof concerning the real value o f CY m ay be expected  from  further 
well-designed, properly controlled clinical trials and detailed im m unological 
studies.

W e do not believe th a t CY b y  itse lf  could solve the question o f  treatm ent 
o f H B sA g-positive chronic active hepatitis but w e recom m end its  use as an 
adjuvant in the com plex hepatoprotective, im m unostim ulant and antiviral 
chem otherapy o f mild H B sA g-positive liver disease. In  severe chronic active  
hepatitis it m ay also be valuab le in com bination w ith  corticosteroid treatm ent.
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AUTONOMIC SINUS NODE DYSFUNCTION 
DOCUMENTED BY HOLTER MONITORING 

STUDIES IN 21 PATIENTS

L. SZATMÁRY, J. TORRESAINI
D EPA RTM EN T OF CARDIOVASCULAR SU R G ER Y , SEM M ELW EIS U N IV ER SITY  M ED ICAL SCHOOL 

BU D A PEST, H UN G ARY  AND U N IV E R S IT Y  OF A IX -M A R SE IL L E , M A RSEILLE N O RD  CH U , FRAN CE

(R ece iv ed  O ctober 28, 1981)

H o lte r  reco rd ings w ere  c a rried  o u t in  21 p a tie n ts  w ith  p re su p p o sed  sinus node 
d y sfu n c tio n  (SN D ). A ll th e  p a tie n ts  w ere e v a lu a te d  also by  com plex  e lectrophysio lo- 
gical ex am in atio n s (o v e rd riv e  an d  p re m a tu re  a tr ia l  s tim u la tio n ) before  a n d  a f te r  p h a r
m acologic au tonom ic  b lo ck ad e  (A B ) w ith  p ro p ran o lo l 0.2 m g/kg  a n d  a tro p in e  0.04 m g/kg 
b o d y  w e igh t in trav en o u s ly . G roups o f n o rm al an d  ab n o rm al in tr in s ic  h e a r t  ra te  ( IH R ) 
w ere com pared . In  p a tie n ts  w ith  n o rm a l IH R  (n = 1 3 )  th e  p ro lo n g ed  reco v e ry  tim e 
(5/13), p o stp acin g  SA -block (1/13) an d  c h ao tic  p o ste x tra sy s to lic  p a tte rn s  (4/13) ceased 
a f te r  A B . In tr in s ic  re co v e ry  t im e  becam e n o rm al w ith  a  g rad u a l r e tu rn  to  th e  stab le  
sinus cycle len g th , and  we o b ta in e d  n o rm al b ip h asic  p o ste x tra sy s to lic  in tr in s ic  re tu rn  
responses. In  a ll cases o f p a th o lo g ica l IH R  ( n = 8), ab n o rm al in tr in s ic  rh y th m ic ity  was 
verified  b y  e lectrophysio log ica l m eans. H o lte r  m on ito ring  rev ea led  s ig n ific a n t d iffer
ences (P  <  0.001) be tw een  th e  m in im al H R  d u rin g  sleeping and  also in  th e  H R  averaged 
for 24 h  betw een  th e  tw o g ro u p s. In  p a tie n ts  w ith  ab n o rm al I H R , th e  24 h  rh y th m  
reco rd ing  revea led  p o sitiv e  ECG  d a ta  fo r SN D . In  p a tie n ts  w ith  n o rm a l in trin sic  
e lectrophysio log ical p ro p e rtie s , H o lte r  m o n ito rin g  revea led  severe sin u s b ra d y ca rd ia  
(1 case), SA -arrest (1 case), SA -block (1 case), ta c h y -b rad y  sy n d ro m e (1 case), and  
a tr ia l  f ib rilla tio n  w ith  A V -block  (1 case). F o r  ap p rec ia tin g  th e  ro le  a n d  sign ificance of 
th e  au to n o m ic  n e u ro -v e g e ta tiv e  to n e  in S N D , con tin u o u s rh y th m  m o n ito rin g  is neces
sary .

K eyw ords: au to n o m ic  sinus node d y sfu n c tio n , au tonom ic  b lock ad e , con tinuous 
EC G  m onito ring

A bbrev iations:

SN D :
A B :
IH R :
PPC !:
C PPC i:
P P C  2 -10 :
S ACT:
SCL:
bpm :

sin u s node d y sfu n c tio n  
au to n o m ie  b lockade 
in tr in s ic  h e a r t  ra te
f i r s t  p o stp ac in g  cycle (recovery  tim e) 
co rre c te d  PPC j
p o s tp a c in g  cycles 2—10 (secondary  cycles) 
s in o a tr ia l co n d u ctio n  tim e 
sinus cycle len g th  
b e a ts /m in

Send o ffp rin t req u ests  to  L . S z a tm á ry , D e p a rtm e n t o f C ard iovascu lar S u rg ery , Sem m elweis 
U n iv e rs ity  M edical School, H -1122 B u d a p es t, V á ro sm ajo r u. 68 , H u n g a ry
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Introduction

T his report presents d a ta  concerning sinus node a c tiv ity  in patients w ith  
su sp ected  sick sinus syndrom e. The electrophysiological and continuous ECG 
m on itorin g  data were com pared  to  investigate th e  real usefulness o f these  
criteria in  order to  gain a b etter  recognition o f  concealed autonom ic SN D .

P atients and m ethods

C rite ria  for inclusion in  th is  s tu d y  were (1) h is to ry  o f  sick sinus syndrom e; (2) ECG  
m a n ife s ta tio n s  referring  to  S N D ; (3) no h is to ry  of h e a r t  fa ilu re , g laucom a, severe p u lm o n a ry  
d isease . T w enty-one  p a tie n ts  ag ed  b e tw een  21 and  72 y e a rs  (11 m ales an d  10 fem ales) w ere 
s tu d ie d . C ardioactive d rugs w ere  d isc o n tin u e d  for an  in te rv a l exceed ing  th ree  d ru g  half-lives. 
O v e rd riv e  pacing  was carried  o u t  fo r  30 s a t  90, 120, 150 a n d  180 b p m . T he d u ra tio n  of each  
o f  th e  te n  postpacing  cycles (P P C  1—10) w as m easured  [16]. S in o a tr ia l con d u ctio n  tim e  (SACT) 
w as e s tim a te d  by  S trauss m e th o d o lo g y  [13]; norm al v a lu es fo r th e  su m  to ta l  of SACT was 
<[ 200 m s [1]. A fter con tro l m e a su re m e n ts  and  d e te rm in a tio n  o f  th e  in trin s ic  h e a r t  ra te  ( IH R ), 
o v e rd riv e  a n d  p rem atu re  s t im u la tio n  w ere rep ea ted  in  less th a n  25 m in  of pharm aco log ica l 
a u to n o m ic  blockade. A u to n o m ic  b lo ck ad e  (AB) w as d e te rm in e d  as p roposed  b y  Jo se  [9] 
a n d  m o d ifie d  b y  Jo rd a n  e t  al. [8 ]. H o lte r  recording w as ca rried  o u t  p a r tly  on h o sp ita lized  
p a tie n ts  a n d  p a rtly  u n d e r a m b u la to ry  conditions. T he ta p e s  w ere ana ly sed  w ith  O xford  
M edilog  E C G  system . A H e w le tt  P a c k a rd  ECG a rrh y th m ia  e v a lu a tin g  in s tru m e n t conn ec ted  
to  th e  eq u ip m e n t in d ica ted  h o u rly  m in im al and  m ax im al h e a r t  r a te  (H R ), an d  average sinus 
cycle  le n g th  (SCL/ms). G roups o f  n o rm a l and p a th o lo g ica l IH R  p a tie n ts  were com pared . 
R e s u l ts  a re  expressed as m ean  ±  S D . S ta tis tica l analysis w a s  p e rfo rm ed  b y  S tu d e n t’s t te s t.

Results

In  group I, the IH R  w as norm al, it fell w ith in  the 95%  confidence lim it 
o f  th e  predicted heart rate. A ll the 13 patients had sym ptom s. The average 
age w a s 4 3 ^ 6  years. In  6 p a tien ts  the routine ECG referred to SN D . Group II  
w ith  abnorm al IH R  included  8 patients who had clinical and ECG marks 
in d ica tin g  SND. Their m ean age was 6 7 ^ 3 .5  years.

A tr ia l  p o stp a c in g  resp o n ses . In  group I th e  СРРСХ w as 3 2 0 ^ 2 7 0  ms; 
it  w as pathological ( > 3 2 5  m s) in five p atien ts. Secondary abnorm alities 
(SA -block) were observed in  one patient. A fter A B  th e  stab ility  o f SCL was 
str ik in g , the m axim al СРРСг w as 1 9 0 ^ 5 6  m s, w hile the return to  the basic  
in tr in sic  SCL was gradual, follow ing the pattern  o f an exponential curve. 
In  group II  the m axim al C PPC X (52 0 ^ 3 1 0  m s) w as norm al in 3 patients. 
In  PP C  2—10 severe bradycardia appeared in  1 case. A fter A B , stabilization  
o f  th e  intrinsic SCL w as observed  in 2 o f 8 p a tien ts, m ild sinus arrhythm ias 
occurred in 6 of 8 p a tien ts, while the CPPCj w as sign ificantly prolonged, 
2 2 4 8 ^ 2 8 5 0  ms, m arkedly longer than 240 m s, considered as upper norm al 
lim it after the drug test [1]. The postpacing cycles failed to  show a gradual 
ex p o n en tia l return to  th e  in trinsic  SCL.

S A C T  was estim ated  in  7 patients in  group I (m ean 206, range 100 to  
242 m s) and chaotic pattern  w as observed in  6 p atien ts because the duration
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o f the return cycle w as inconsistent. After A B  we could estim ate th e  intrinsic  
SACT in  all 13 cases (m ean: 160 ms, range 86 to  238 m s). In group I I , prolonged  
SACT was observed in  4 patients and chaotic  in  1 patient. After A B  an ab
norm al postextrasystolic  pattern was found in  7 patients (4 chaotic  and 3 
prolonged intrinsic SACT).

25 mm / sec

a a

F ig. 1. C ontinuous H o lte r  m on ito ring  (25 m m /s). A u to n o m ic  b rad y card ia  24 b p m  h e a r t  r a te  
an d  S A -arrest (6500 m s) in  a  26-year-old m ale w ith  h is to ry  o f freq u en t dizziness. T h e  in tr in s ic  

e lectrophysio log iea l p ro p erties  o f th e  s in u s node were n o rm al

25 m m /sec

—JL .L — —rsl̂\— o.—L L
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F ig . 2. C ontinuous EC G  reco rd ing  (25 m m /s) show ed SA  b lock  in  a p a tie n t w ith  w eakness 
a n d  freq u en t dizzy  ep isodes, norm al IH R  and  n o rm al electrophysio logieal p o s tp a c in g  d a ta

25 m m /sec

F ig . 3. C ontinuous rh y th m  reco rd ing  (25 m m /s) c a rried  o u t  du rin g  a ty p ica l sy n co p a l a tta c k  
in  a  p a tie n t  w ith  n o rm al in trin sic  rh y th m ic ity . S inus rh y th m  has stopped , a  h ig h  degree 

AV -block w ith  com plete  SA-block ap p ea red  re su ltin g  in  cardiac a r re s t
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H o lte r  recording. T otal recording tim e for one patient was 1 4 3 6 ^ 1 0 2  m in  
in  24 h . In  group I m inim al w aking H R was 5 3 ^ 9  bpm , the m axim al 1 0 0 ^  
52 b p m , w hile m inim al sleeping H R  was 4 6 ^ 2 2  and the m axim al 1 0 2 ^ 3 8  bpm . 
In  group I I , the value o f  m inim al H R  was 4 0 J ;1 0  bpm , and the m axim al 1 0 2 ^  
26 bpm  during the w aking period, while in  th e  sleeping period the m inim al 
H R  w a s 3 4 ^ 6  bpm  and th e  m axim al H R  w as 8 6 ^ 3 2  bpm. There w as no 
sign ifican t difference in  th e  H R  o f the tw o groups concerning the m axim al 
w aking and sleeping period, but in the w aking period concerning th e  low est  
H R  th e  P  w as <C 0.05. A m ore significant difference was observed betw een  the  
m inim al H R  during sleep (P  <  0.001) and the m ean SCL for 24 h (P  <  0.001).

25 mm/sec

m —
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F ig . 4. H o lte r  m o n ito rin g  d u rin g  ta c h y -b ra d y c a rd ia  sy n d ro m e  occurring  b o th  in  d a y tim e
an d  a t  n ig b t

25 mm / sec

F ig . 5. A tr ia l  fib rilla tio n  on  co n tin u o u s s tr ip , w ith  slow  v e n tricu la r  responses a n d  fre q u e n t 
a p p e a ra n c e  o f AY -block ( th e  lo n g es t pause  was 6000 m s) in  a  42-year-old p a t ie n t  w ith o u t 
a n y  o rg a n ic  h e a r t  d isease, w ith  n o rm al in trin sic  e lectrophysio log ica l p rop erties  o f  th e  sinus 

node  a n d  conduction  s tru c tu re s  o f  th e  h e a rt
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In  group I, H olter recording revealed severe bradycardia (1 case, F ig . 1), 
SA -Ыоск (1 case, Fig. 2), SA-arrest (1 case, F ig . 3), tachy-brady syndrom e  
(1 case, Fig. 4), atrial fibrillation  and 11° A Y -block (1 case, Fig. 5). In group II, 
in term ittent severe bradycardia was found in  all exam ined patients, tachy- 
brady arrhythm ia w as alternating in four p a tien ts. Pauses ranging from  
2760 ms to 8000 m s were observed in 4 p atien ts.

Discussion

Prolonged rhythm  m onitoring m ay give m ore help in the diagnosis of 
sick sinus syndrom e than  the standard electrocardiogiam  [4, 6, 10, 12], but 
m ultiple diagnostic procedures are often necessary to  reveal this heterogeneous 
and com plex dysrhythm ic en tity  [6, 12, 14].

Combined autonom ic blockade and electrophysiological studies have  
increased the understanding o f the normal and pathological sinus node activ 
ity  [1, 2, 11, 14 -2 2 ]. B y  autonom ic blockade, how ever, we elim inate from  the  
exam ination the functional neuro-vegetative factor w hich is o f im portance in 
the genesis o f dysrhythm ias and sym ptom s.

The present study suggested  that in p a tien ts w ith  abnormal IH R  the  
intrinsic rhythm icity  was alw ays affected. In  th ese cases the electrophysiolog
ical parameters were found to  be abnormal in  every  patient, as described  
previously [8, 11, 16]. In  addition the results o f  H olter m onitoring showed  
positive ECG signs for SN D  in all cases.

I f  the IH R  is norm al the diagnosis o f  S N D  is more difficult. In  these  
cases we elim inated b y  electrophysiological studies the intrinsic injuries o f  the  
pacem aker cells (norm al IH R , stable SCL, norm al intrinsic recovery tim e, 
exponential return to  basic stable intrinsic sinus cycles, biphasic intrinsic  
postextrasystolic  return patterns), but we found ECG’s o f  severe sinoatrial 
dysrhythm ia (Figs 1-5) concom itant w ith sym p tom s in  the w aking period  
patients. H olter m onitoring carried out in  h ea lth y  individuals proved th at  
bradycardia w ithout sym ptom s (lowest H R : 3 7 ^ 4  bpm) and sinus pauses 
(the longest P -P  interval w as 2760 ms) m ay occur in  different ages, predom 
in an tly  during the vagoton ic sleeping period [3, 5, 7, 23]. Normal intrinsic  
electrophysiological properties and positive H olter m onitoring data suggested  
th at the severe SN D  was caused by an im balance in neuro-vegetative ton e. 
In  these cases o f  autonom ic sinus node dysfunction , pharm acological denerva
tion  elim inated the m ost im portant pathogenetic factor from our electro
physiological exam inations. I f  for the causation o f  th e  SN D  a pure vegeta tive  
factor is responsible, the properties o f the pacem aker cells are physiological. 
Therefore continuous rhythm  monitoring is o f  u tm ost importance in the 
diagnosis o f autonom ic SN D .
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EVENT-RELATED NON-SPECIFIC RESPONSES 
(K-COMPLEXES) DURING SLEEP

P . R a j n a , P. H a l á s z , O. K u n d r a , I. P á l

NATIONAL IN ST ITU TE FO R  NERVOUS AND M ENTAL D ISE A SES; D EPA RTM EN T O F N EU R O L O G Y , 
POSTGRADUATE M EDICAL SCHOOL, BU D A PEST, HUNGARY

(R eceived  M ay 7, 1981)

E E G  responses to  sensory  s tim u li w ere o b ta in ed  b y  av erag ing . In  averages 
rep re sen tin g  th e  re a c tiv ity  o f  th e  ap p ro x . 5 m in  sleep period , th e  f lu c tu a tio n  of th e  
a m p litu d e  of th e  ob lig a to ry  p a r t  was e v a lu a te d . T he deepening of sleep w as re liab ly  
in d ica ted  b y  th e  increase  in  a m p litu d e  w hile  th e  lig h ten in g  of sleep b y  a decrease  in  
a m p litu d e  w ith in  s tag e  2. In  longer sleep p e rio d s beside th e  above te n d e n c y  a  m icro 
f lu c tu a tio n  o ccurred  as ev idence of th e  fin e  f lu c tu a tio n s  o f th e  sleep lev e l w ith in  th e  
p h ases. T he sy n ch ro n iza tio n  response cou ld  be follow ed b y  th is  m e th o d  ev en  in  th e  
deep  sleep s tages an d  th e  above b e h av io u r o f  th e  am p litu d es o f av erag es rem ain ed  
unch an g ed . T his show s th a t  th e  sy n ch ro n iza tio n  response to  areousal s tim u li is a  un ifo rm  
p h en om enon  d u rin g  th e  w hole slow -w ave sleep. O ur re su lts  su p p o rt th e  a ssu m p tio n  
t h a t  th e  sp o n tan eo u s or evoked sy n ch ro n iza tio n  phen o m en a  in  sleep a re  th e  p ro d u c ts  
o f th e  d y nam ic  ba lan ce  in th e  s leep -arousa l sy s tem . An increase o f  a m p litu d e  m ay  
in d ica te  a n  increase  in th e  to n u s  o f th e  sleep sy s tem  while its decrease  a n  opposite  
process. T he p re sen t o b se rv a tio n s, sim ila rly  to  o u r earlie r resu lts , m ay  be a d a p te d  well 
to  th e  sleep m odel based  on th e  phasic  a c tiv a tio n  an d  recip roca l in d u c tio n  th eo ry .

K eyw ords: sleep, К -com plexes, E E G

Introduction

It has been show n earlier th at the characteristics of the electric param- 
e te is  in  sleep stages depend on the position  o f the sleep stages w ith in  the  
sleep cycle [3]. D uring these exam inations it  w as attem pted to  interpret the  
dynam ics o f  certain phasic events in the fram ework o f the reciprocal induction  
m odel o f the sleep process [8]. According to  th is concept the synchronization  
reactions were interpreted as the rebound o f the sleep system , th e  electro- 
dermographic discharges as phasic activation  o f the reticular arousal system  [5] 
as w ell as the m icroarousals as a b ieak ing through o f awakening during the  
sleep process [4]. A nother im portant phasic even t, the sleep spindles, have not 
been investigated  b y  us but the m ajority o f  authors attribute to  th em  a sleep  
defending function  [6, 13].

In  the course o f  slow -w ave sleep (SW S) the synchronization ten d en cy  is 
obvious; proceeding from superficial sleep tow ards deep sleep the am plitude

Send o ffp rin t req u ests  to  P . R a jn a , N a tio n a l In s t i tu te  for N ervous a n d  M ental 
D iseases H-1281 B u d a p es t 27, P .O .B ox  1, H u n g a ry
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is increasing while th e  frequency is decieasing. T his is realized by the increasing  
appearance o f phasic a c tiv ity  such as vertex  sharp w aves, К -com plexes, slow- 
w ave groups. A challenging feature o f these phenom ena is their am biguous 
character: while th ey  are standard elem ents o f  spontaneous sleep, the sam e  
phenom ena m ay be evoked b y  sensory stim uli. There is some evidence o f  the  
con n ection  o f so-called spontaneous К -com plexes and visceral events [9, 10].

W e assum ed th a t under th e  influence o f  arousal stim uli as w ell as in  
the spontaneous sleep process th e  E EG  responses are caused b y  clashes b e
tw een  th e  sleep prom oting and the arousal system . A  paradoxical fact fits  
in  w ell w ith  th is assum ption nam ely  th a t the so-called  arousal response phe
nom ena elicited  in  different stages o f sleep are usually  synchronization re
sponses, hence th ey  seem  to  be sleep responses. A ccording to our interpretation , 
under prolonged dom inance o f  sleep system  only  th e  “ rebound” o f sleep system  
is m an ifest from  the “ clash” o f the tw o system s. (In  contrast, in  the w aking  
sta te , i.e . under opposite conditions o f dom inance, the arousal stim uli entail 
desynchronization  response phenom ena.) The in teraction  of sleep and arousal 
sy stem  is working in  sleep according to  the reciprocal induction regulating  
principle. Therefore, w ith  increasing a ctiv ity  o f  one “ h a lf system ” , the a ctiv ity  
o f th e  other “ half system ” o f opposite function  is also increasing and vice  
versa.

In  th e  present work tw o problem s have been studied:
1. W hether in  certain  sleep phases th e  syn ch ion ization  responses to  

arousal stim uli are different or n ot. I f  th ey  are, are the observed differences 
con n ected  w ith  the progress o f  sleep and w ith  th e  changing balance in  the  
sleep-arousal system ? W ould, for exam ple, the differences betw een responses 
w ith in  th e  sam e sleep stage show opposite tendencies depending on the place 
o f  th e  g iven  sleep stage in th e  sleep cycle, since in  the descending part o f  the  
cycle  th e  given phase is follow ed b y  a deeper, w hereas in the ascending part 
b y  a m ore superficial phase o f sleep?

2. I t  has also been studied  w hether th e  synchronization  response m ay  be 
fo llow ed  even  in  th e  deep phases o f  slow -w ave sleep (stages 3, 4) because it  
is so interm ingled  w ith  th e  slow  E EG  w aves th a t it  practically cannot be  
eva lu ated  v isually . This question  is of special im portance because if  the sam e  
responses occurred during deep slow -w ave sleep , the concept o f  the rebound  
synchronization  response w ould be valid  for th e  w hole SW S process.

T he event-related  responses o f  the sleep E E G  were first approached b y  
th e  averaging technique b y  W illiam s et al. [12] and W eitzm ann and K rem en  
[11]. T he obtained averages in th e  whole SW S w ere quite com patible w ith  K- 
com plexes.
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Subjects and m ethods

A ll-n igh t sleep reco rd ings were o b ta in ed  u n d e r  s ta n d a rd  lab o ra to ry  c irc u m s tan c es  from  
6 h e a lth y  su b jec ts , 3 m ales a n d  3 fem ales o f  21 y e a rs  m ean  age. W ith  th e  e x c e p tio n  o f  th e  
occasional w ak ing  s ta te s  d u rin g  sleep, com bined  a u d ito ry  an d  ligh t s tim u li w ere  p re sen te d  
in  a  quasi ra n d o m  ra te  w ith  20 s average in te rv a ls . T h e  s tim u lu s was delivered  b y  a  s tim u la to r  
loca ted  30 cm  above th e  sleeping su b jec t’s h ead . T h e  a u d ito ry  stim ulus was a c lick  o f  2000 H z

F ig . 1. S uperim posed  39 averaged  responses re co rd e d  d u rin g  a whole n ig h t. T h e  o b lig a to ry  
n eg ative-positive  b iphasic  c o m p o n e n t ap p ears clearly

F ig. 2. A v erag ed  responses reco rded  du rin g  a w hole  n ig h t. T he f irs t  n egative  p e a k  ap p ears
betw een 450-600 m s (v e rtic a l lines)
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o f  10 W  in te n s ity  and  10 m s d u r a t io n ;  th e  ligh t s tim u lu s  w as a w h ite  flash  of 0.045 W s. S leep  
p h a se s  w ere  scored b y  th e  c r ite r ia  o f  R echtschaffen  a n d  K a le s  [7]. 2.5 s E E G  periods fo llow ing  
th e  s t im u l i  w ere processed b y  a n  av erag er w ith  60 p o in t  re so lu tio n . The sam ple r a te  w as 16. 
O n  th e  b asis  o f the  s tim u la tio n  freq u en cy , th e  av erage  o f  16 p a tte rn s  reflected  th e  r e a c tiv i ty  
o f  a n  a b o u t  5 m in sleep p e rio d . A v erag es con ta in ing  a  sa m p le  series overlapping tw o  o r m ore  
sleep  s ta g e s  were o m itted . T h e  h ig h e s t  am plitude  o f th e  o b lig a to ry  com ponents o f th e  av erag es 
w as  m e a su re d  and considering  th e  ro u g h  reso lu tion  c a p a c ity  owing to  th e  low sam p lin g  f re 
q u e n c y  a n d  th e  long sleep tim e , th e  la ten cy  tim e has n o t  b e en  analysed . A nalysis o f th e  p a t te rn  
m o rp h o lo g y  was m ade m ere ly  to  te s t  th e  presence o f  th e  n e a rly  tim e co n s tan t o b lig a to ry  
e le m e n ts  o f  th e  averages (F ig . 1).

A ll averages o f an  a ll-n ig h t sleep  are p resen ted  in  F ig . 2 to  d em onstra te  these  o b lig a to ry  
c o m p o n e n ts  in  deta il. I t  is o b v io u s  th a t  th e  o b lig a to ry  p a r t  w as an  asy m m etrical b ip h as ic  
w a v e  w ith  a  n e g a tiv e -p o sitiv e  seq u en ce  s itu a te d  b e tw een  450—1500 m s and  an  a b o u t  150 m s 
d e v ia t io n  could  be observed in  th e  f i r s t  negative p eak . T h is  o b lig a to ry  p a r t  agreed co m p le te ly  
w ith  th e  com ponents o f th e  s ig n a l u sed  b y  B rem er e t  a l. fo r  a u to m a tic  p a tte rn  re co g n itio n  
o f  th e  K -com plexes [1].

T h e  am p litu d e  f lu c tu a tio n  o f  th e  averages m a y  h a v e  re su lte d  from  d ifferen t in flu en ces. 
F o r  e x a m p le , a decrease o f  th e  a m p litu d e  could be a t t r i b u te d  equally  to  a rea l decrease  in  
th e  a m p li tu d e  of the  sam ples, to  a  change in th e  p h a se  re la tio n sh ip s  of th e  response o r to  an  
in c re a se  in  th e  num ber o f in e ffe c tiv e  stim uli. Such a  q u a li ta t iv e  analysis o f th e  av erag es h a s  
n o t  b e e n  a im ed  a t because th e  b io log ical significance o f  th e  th ree  factors is n o t k n o w n  a n d  
th e i r  se p a ra te  estim ation  w ou ld  h a v e  h a d  technical l im ita t io n s . T herefore, n o t even th e  a b so lu te  
n u m e r ic a l  v a lues o f th e  a m p litu d e s  h a v e  been s tud ied , o n ly  th e  tre n d  of am p litu d e  f lu c tu a tio n s  
w as  a n a ly se d  w ith in  th e  g iv en  sleep  periods.

T h e  hypnogram s o f th e  s tim u la te d  sleeps d id  n o t  sh o w  a n y  serious differences f ro m  th e  
n o rm a l  n o c tu rn a l sleep s tru c tu re .

Total sleeping tim e  (M ean S. I) .) was 
Stage 1 (-f- in te rm e d ia te  sleep)
Stage 2 
Stage 3 
Stage 4 
R EM  
Awake

4 6 0 .7 ± 4 2 .3 3  m in
19.4 ± 1 3 .0 2 %
39.5 ± 1 3 .6  %  
12.3 ±  4.57%

5.2 ±  3.32%  
1 8 .4 ±  4.42%

5.2 ± 1 1 .1 2 %

T h e  d e p th  of sleep w as so m e w h a t decreased, b u t  f ro m  th e  p o in t of view  o f th e  s tu d ie d  
p ro b le m  th is  change as w ell as th e  so-called  f irs t n ig h t e ffe c t w as qu ite  ind ifferen t.

Results

In  the descending and ascending lim bs o f  sleep  cycles in 69% (18 from  
26 cases) o f  the exam ined sleep  stages (m inim um  3 averages), and in  stage  2 
in  74%  (14 from 19 cases) th ere appeared a d efin ite  tendency in the am plitude  
flu c tu a tio n s , i.e. an increase in  amplitude on th e  descending while a decrease  
in  th e  ascending lim b. T endencies of fluctuations in  th e  opposite direction were 
n o t observed  in any o f th e  cases. Figure 3 show s th e  averages of stage 2 accord
in g  to  th e  tw o behaviour ty p e s . Beside the averages the part of the hypnogram  
is a lso  show n.

W ith in  the long deep stages beside the afore-m entioned tendency a m icro
flu c tu a tio n  was also d etectab le . In stage 2 show n in  Fig. 4 w ithin the global 
in crease o f  am plitude further fluctuations can  be observed. The am plitude  
m a xim u m  situated in th e  m iddle indicates th a t  th e  phase shown falls to  the  
d eep est p a it  o f the cycle .
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The synchronization, response seemed to  be unam biguous even  in  th e  
deep stages o f  sleep. Figure 5 show s the averages o f  a stage 3 and a stage 4 
sleep. A pparently in  stage 3, inserted betw een th e  phases o f  stage 4, th e  first  
and last am plitudes, while in  stage 4, form ing th e  deepest part o f th e  cycle , 
the middle am plitude were representing the peak.

B.Gy. 1st sleep cycle
K.l Ath sleep cycle

A. 3. 2. 1.
Int. REV
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F ig . 3. A veraged  responses m easu red  in  s tage  2. I n  th e  d escend ing  (a )  an d  ascen d in g  (b )  
lim b  of th e  sleep cycle. O n th e  r ig h t p a r t  averaged  resp o n ses, o n  th e  le ft th e  h y p n o g ra m . T h e  
arrow s in  th e  m id d le  show  th e  p a r t  o f  th e  h y p n o g ram  (a b o u t 300 s) in  w hich th e  av erag e  
w as m easured . T h e  arrow s on th e  h y p n o g ra m  show th e  a c tu a l  tendencies o f th e  sleep p ro cess .

T he o p p o site  tendencies can  be  follow ed in  th e  ch an g e  o f th e  am plitudes

F ig . 4. A veraged  responses o f a long  stage  2. The h y p n o g ra m  o n  th e  left w as ou tlin ed  in  d e ta il 
b y  an  e x tra p o la tio n  from  th e  a m p litu d e  values o f th e  av era g ed  responses. In ten s iv e  m ic ro 

f lu c tu a tio n  o f sleep d e p th  d u rin g  th is  s tag e  2. N o ta tio n s  as in  Fig. 3
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K. J. 2nd sleep cycle

F ig. 5. A veraged responses in  s tage  3(a) a n d  4(6) N o ta tio n s as in  F ig . 3 
F ig . 6 . S e t of averaged  responses d u rin g  a  to ta l  sleep cycle. N o ta tio n s  as in  F ig . 3

^lOOpvJ

F ig . 7. A veraged responses d u rin g  a w hole n ig h t. N o ta tio n s as in  F ig . 3

Figure 6 shows th e  averages o f  a com paratively  short sleep cycle . Ob
v io u s ly , during the w hole SW S the above tendencies o f the am plitudes of 
averages can be followed and the flu ctu ation  seem s to be continuous. Figure 7 
sh ow s th e  same in the course o f  a whole sleep process.

D iscussion

T he beh avou r o f the averaged synchronization  reaction being th e  result 
o f  a com bination o f q u alitative and/or quantitative electrophysiological 
ch an ges, it  is difficult to  fin d  a b iological interpretation o f th e  obtained
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averages. Church et al. [2] reported on averaging the EEG  changes elicited  
b y  auditoiy  stim uli in  th e  sleep stages 2 and 3 -j—4. T hey obtained consequent 
negative-p ositive  b iphasic obligatory averages, corresponding w ell to  our 
findings. They neglected  to discuss the origin o f  the averages but evaluated  
th e  obtained patterns as averaged К -com plexes even in the stages o f  deep 
sleep  (cf. the observations o f eitzm ann). The difference betw een the averages 
recorded in deep lev e l and those recoided during stage 2 was th a t beside un 
changed obligatory com ponents the averages becam e tri- or polyphasic. 
Figures 5a, 6b and 7 show  that the sam e has been observed in  our m aterial. 
Therefore, the averaged evoked responses o f  SW S seem  to  show a continuous  
transition  from th e К -com plex toward slow -w ave groups. The regularity o f  the  
obligatory com ponent in  the whole SW S is a further evidence o f the con tin u ity  
o f  the synchronization reaction. In the report o f  Church et al. the am plitudes 
o f  averages seem to  be alm ost equal in  stages 2 and 3 + 4 .  This is apparently  
contradictory to  th e  increase o f am plitudes parallel to the deepening o f sleep, 
as stressed by us. A  detailed analysis o f  the correlation o f am plitudes in  differ
ent sleep stages show s th a t the absolute am plitude values were independent of 
th e  sleep stages and were dependent on ly  th e  position  o f the given  sleep stage  
w ith in  the cycle. For exam ple, the am plitudes in  stages 2 and 4 could be 
identical if  the g iven  sleep stages had form ed th e  deepest part o f its  own cycle. 
(See Fig. 7 showing th e  am plitudes o f  stages form ing the deepest part o f  their  
cycles.)

To sum up, th e  am plitudes o f averages seem  to  show a uniform behaviour  
in  the whole SW S. The fact that the increase in  am plitude im plying the deepen
ing  o f  sleep m ay be follow ed in the averages o f  the phasic synchronization  
reactions elicited b y  arousal stim uli supports th e  view  that the in fluence of  
th e  arousal system  is an essential com ponent o f  the spontaneous SW S. Con
sequently , the w hole SW S m ay be based on th e  response phenom ena released  
b y  stim uli foim ed b y  th e  reciprocal induction  in terp lay o f the sleep -arou sa l 
system .
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CHARACTERIZATION OF THE EFFECTOR CELLS 
IN CON A-INDUCED CYTOTOXICITY AGAINST 

HEp 2 TUMOUR TARGETS
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Con А -induced cy to to x ic  a c tiv ity  o f  h u m an  ly m p h o cy te  su b p o p u la tio n s o b ta in ed  
b y  cell frac tio n a tio n  p ro ced u res was stu d ied  in  a  te s t  sy s te m  using  h u m an  ep ip h a ry n x  
carcinom a cells (H E p  2) as ta rg e ts . O nly T  ly m p h o cy tes  w ere c y to to x ic , non-T  cells 
exerted  no cy to to x ic  a c tiv ity , b u t  enhanced  th e  ad h eren ce  of th e  tu m o u r cells. T n:)n-() 
ly m p h o cy tes (F c -recep to r n eg ativ e  T  cells) w ere m ore ac tiv e  th a n  T q cells (F c-recep to r- 
positive  T  cells) in  m ed ia tin g  th e  Con А-induced  cy to to x ic  reac tion .

K eyw ords : Con А -induced  c y to to x ic ity , h u m an  T  cells as e ffector cells, h u 
m an  ep ip h a ry n x  carcinom a (H E p  2) ta rg e t cells

Introduction

M itogen-induced cellular cy to tox ic ity  (MICC) has been described as 
an in  vitro m odel o f cell-m ediated cy to tox ic ity  [14]. The effector cells lyse  
their targets in the presence o f  m itogenic or non-m itogenic lectins [1, 8, 12, 
18]. The type o f  effector cell involved in the process is defined by the origin 
of target cells (tum our cells, erythrocytes, other cell lines) [1, 7, 16, 18]. There
fore th e  cells active in different system s are heterogeneous. Only T lym phocytes  
are capable o f  m ediating PH A - and Con А -induced cy to to x ic ity  against 
certain tum our targets in  the m ouse [3, 20, 25] and in m an [21, 22, 24]. In  
addition  to T lym phocytes the role of В cells, m onocytes, m acrophages and 
polym oiphonuclear leucocytes has also been characterized using various 
sources o f  erythrocyte targets [4, 5, 7, 2 0 -22 , 28, 29].

In m an the exact nature o f the cell subpopulations p aitic ipating  in  the  
PH A - and Con А -induced cytotox ic  reactions rem ains controversial. Only 
Fey receptor-positive lym p h ocytes are active in  MICC on red blood cells and 
certain tum our targets [4, 6, 28, 30] in contrast to  MICC against other ta ig ets  
where m ainly Fey receptor-negative cells are the effectors [13, 21]. There is 
also disagreem ent concerning the participation o f  TM and To subpopulations 
(T lym phocytes/bearing Fc receptors for IgM and IgG) in MICC [17, 24].

Send o ffp rin t req u ests  to  É v a  Pócsik , Second D e p a r tm e n t o f M edicine, Sem m elw eis U n i
v e rs ity  M edical School, H -1088 B u d a p es t, Szen tk irá ly i u . 46, H u n g a ry
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In  th e  present study we h ave investigated  the effector a c tiv ity  o f  various 
h u m an  peripheral blood m ononuclear cell populations in  the Con A-induced  
c y to to x ic  reaction using hum an epipharynx carcinom a (H E p 2) target cells.

M aterials and methods

S e p a ra tio n  o f  lymphocytes

P e rip h e ra l blood m o n o n u c lea r cells (PB M C ) fro m  h ep arin ized  v en o u s b lood  o f h e a lth y  
d o n o rs  w ere  separa ted  on  F ico ll—U ro m iro  g ra d ie n t [2]. V ia b ility  was checked  b y  t ry p a n  b lue  
e x c lu s io n .

F ra c tio n a tio n  o f cells

P h ag o cy tic  cells w ere d e p le ted  b y  carb o n y l iron  (G A F , U SA ) t r e a tm e n t.  T  cells an d  non- 
T  cells  w ere  separated  b y  E -ro se tte  b u o y a n t d e n s ity  g ra d ie n t c e n tr ifu g a tio n  [10]. P rio r  to  
ro s e t te  fo rm atio n , sheep e ry th ro c y te s  w ere tre a te d  w ith  am in o e th y liso th io u ro n iu m  b rom ide- 
H B r  (S ig m a , USA) [15]. A fte r  c e n tr ifu g a tio n , e ry th ro c y te s  w ere lysed  w ith  d is tilled  w ater. 
T  cells  w e re  fu rth e r f rac tio n a ted  in to  F ey  recep to r-p o s itiv e  (T q) an d  -n eg ativ e  (Т поп. 0 ) subsets 
on  E A ox-ro se tte  g rad ien t. D e ta ils  o f  th e  m eth o d  hav e  been described  earlie r [11].

Table I

C om position  o f  lym phocyte frac tions  
(p o sitive  cells in  p er cent; mean ± S E M )

M arkers

ушр E -rosettes EA-rosettes В cells Phagocytes

и 7 4 .5 ± 4 .3 1 6 .9 ± 3 .2 8 .1± 1.0 1 3 .1 ± 2 .1

T  cells 9 4 .1 ± 1 .0 2 21.0 ± 2.8 1 .0 ± 0 .4 1 .3 ± 0 .5

T 0 n .d . 7 1 .5 ± 2 .2 * n.d . 6 .0 ± 2 .5

^ n o n -G n .d . 1 .9 ± 0 .7 n .d . 1 .4 ± 0 .7

N o n -T 4 .3 ± 1 .1 3 3 .0 ± 3 .7 5 5 .7 ± 8 .8 1 2 .2 ± 3 .2

U , un frac tio n a ted  cells a f te r  F ico ll sep a ra tio n ; T ,  E -ro se tte  fo rm ing  cells in  th e  
p e lle t;  T q , F ey  recep to r-positive  T  cells; T non_Q, Fey recep to r-n eg ativ e  T  cells; N on-T , in te rface  
o f  r o s e t te  g rad ien t

* D irec tly  counted  in  th e  p e lle t

P u r i ty  of ly m p hocy te  f ra c t io n s  w as assessed b y  surface  m ark e r stu d ies . T  cells were 
d e te c te d  b y  spontaneous (E ) ro s e t te  fo rm a tio n , F ey  recep to r-p o sitiv e  cells b y  E A ox-ro se tte  
fo rm a tio n , В cells by  m em b ran e  im m u n o flu o rescen ce , an d  phag o cy tic  cells b y  la te x  p a rtic le  
(D o w  L a te x , Serva) ingestion  as d e sc rib ed  ea rlie r [11]. T he re su lts  o f cell frac tio n a tio n s  are 
sh o w n  in  T ab le  I.

C yto toxic  ily  assay

C incinnati H E p  2 a d h e re n t  h u m a n  e p ip h a ry n x  carc inom a ta rg e t cells (N a tio n a l Pub lic  
H e a l th  In s t i tu te ,  B u d ap est, H u n g a ry )  w ere c u ltu red  in  TC 199 m ed iu m  su p p lem en ted  w ith  
1 0 %  h e a t-in a c tiv a te d  calf se ru m , a n tib io tic s  an d  25 m M  H E P E S  (S erva, G F R ). 24 h  p rio r 
to  th e  cy to to x ic ity  assay  th e  cells w ere  d e tach ed  from  th e  p las tic  surface  b y  1%  try p s in ,
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w ashed  twice and re su sp e n d ed  in  the  m ed iu m . 100 /<1 o f  th e  suspension  co n ta in ing  2500 v iab le  
cells was placed in to  f la t-b o tto m e d  m icro t i t r a t io n  p la te s  (G re in e r, G F R ) and  0.4 juCi 3H - 
th y m id in e  (C hem apol, C zechoslovakia) w as a d d ed . T h e  cu ltu res  w ere th en  in cu b a ted  in 
h u m id ified  a tm osphere  in  5 %  C 0 2 a t  37 °C fo r 24 h  to  a llow  adh eren ce  of tu m o u r cells to  th e  
b o tto m  of the  wells. A fte r  24 h  incu b a tio n , th e  cells w ere w ash ed  th re e  tim es w ith  37 °C m ed iu m  
a n d  200 g\ of th e  e ffe c to r cell suspension c o n ta in in g  2.5 X lO 4 o r 5 .0 x 1 0 *  cells w ere ad d ed  
g iv ing  a 10 : 1 or 50 : 1 e ffe c to r-ta rg e t ra tio , re sp ec tiv e ly . C o n can av allin  A (Con A, C albiochem , 
U SA ) was applied a t  a  f in a l co n cen tra tio n  o f 25 /tg /m l. A fte r  a fu r th e r  in cu b a tio n  fo r  24 h  
th e  cu ltu res were w ash ed  tw ice  and th e  re m a in in g  cells w ere frozen  a t  — 20 °C. A fter th aw in g  
th e  cells were h a rv es te d  using  an  a u to m a te d  sam p le  h a rv e s te r  (D y n a tec h , G F R ) a n d  th e  
ra d io a c tiv ity  of th e  cells (cpm ) was m easu red . R esu lts  w ere ex pressed  as cy to to x ic  indices 
(C .I.)  calculated  acco rd in g  to  th e  form ula:

С. I. =  (Ccon A C0)

r  __ cPm effektor + target + Con A cP m target + Con A „
^C on A —  --------------------- X  A OU

c P m target+C on A

£  __ cPm effector + target cPm target y  jqq 
cPm target

U sing  th is form ula p o sitiv e  values rep re sen t c y to to x ic ity , w hereas negative  ones “ s t im u la 
t io n ” , i.e. en h an cem en t o f  th e  adherence of ta rg e t  cells to  th e  p las tic  surface [26].

Statistica l evaluation

Significances w ere  calcu la ted  b y  S tu d e n t’s t te s t.

Results

R o le  o f  lym phocyte  su b p o p u la tio n s  in  Con А - in d u c e d  cy to to x ic ity

The Con А -induced cytotoxic  a c tiv ity  o f  various hum an lym phocyte  
subpopulations on H ep  2 cells is show n in  F ig . 1. Ficoll-Urom iro separated  
hum an lym phocytes (fraction U) exerted a m arked cy to to x ic  activ ity  (range

F ig . 1. Con А-in d u ced  c y to to x ic ity  o f v a rio u s  h u m a n  ly m p h o c y te  su bpopu la tions (m ean- 
± S E M ; n = 9 )  E m p ty  co lu m n s: 10 :1  e ffe c to r-ta rg e t cell r a tio ,  h a tc h ed  colum ns: 50 : 1 effec to r 
ta r g e t  cell ra tio . U p j,  p h ag o cy te-d ep le ted  u n fra c t io n a te d  cells. F o r  o th e r  a b b rev ia tio n s 
see T ab le  I .  S ignificances: (50 :1  e ffec to r-ta rg e t cell ra tio ) . U  vs T  P  <  0.05, U  vs non-T  P  < 0 .0 2 ,  
U  v s T non_Q P  <  0.002, U  vs T q and  Upd n o t  s ig n ifican t, T  v s n on-T  P  <  0.002, T Q vs T non_Q

P < 0 .0 1
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—9 .8 —102%  C.I.). R em oval o f  phagocytic  cells (fraction U Pd) had no sign ificant 
effect on  th e  cyto tox icity  suggesting  th a t m onocytes did not p lay  an im portant 
role in  th is  system . Only T cells (fraction T) were cyto tox ic , whereas th e  T 
ce ll-d ep leted  lym phocyte subpopulation  (fraction non-T) had no a c tiv ity . 
F urtherm ore, this subpopulation prom oted survival o f  the target cells (“ nega
t iv e ”  c y to to x ic  index). Tnon_Q cells w ere more cytotoxic  than  the T Q fraction .

D iscussion

In  sp ite  o f  extensive stud ies th e  nature o f the effector cells m ediating  
P H A - an d  Con А -induced cy to to x ic ity  in  m an is still a m atter o f  controversy. 
The p urpose o f the present stu d y  w as to  investigate the participation  o f  various 
hu m an  effector cell (sub)populations in  Con А -induced cy to to x ic ity , using  
hu m an  H E p  2 target cells.

T he results presented su ggest th a t on ly  T lym phocytes are responsible  
for m ed ia tin g  Con А -induced cy to to x ic ity  against H E p 2 targets. P h agocytic  
cells and  non-T lym phocytes n o t on ly  lack cytotoxic  activ ity  in th is system , 
b u t th e y  even  promote the su rv iva l (adherence) o f tum our cells. H ence the  
actu a l cy to to x ic  activ ity  o f unfractionated  m ononuclear cells seem s to  he 
d eterm in ed  by the counteractions o f  the cyto tox ic  T and the tum our cell 
survival-prom oting  non-T ly m p h o cy tes . T non_G lym phocytes are more cy to to x ic  
th a n  T Q cells.

Our findings concerning th e  exclusive io le  o f hum an T lym p h ocytes in  
Con А -induced cytotoxicity  against H E p 2 target cells are in  good agreem ent 
w ith  th e  data  o f other authors obtained  on tum our targets (P815, E L -4 , L P 3, 
Chang cells) in  man [13, 21, 22 , 24] and in  the m ouse [3, 20, 25] as w ell as on 
variou s red  blood cell targets [18]. In  contrast to system s using other targets  
in  m an  [6, 7, 21, 22, 29, 30] and in  anim als [5, 20], non-T lym p h ocytes and  
p h a g o cy tic  cells have no effector a c tiv ity  in  the H Ep 2 assay. A lthough carbonyl 
iron trea tm en t removed m ore th an  98%  o f  phagocytic cells, their  possible  
effector a c tiv ity  cannot be exclu d ed  in  th is  system  [20].

T he m echanism  by w hich  non-T  cells prom ote the survival (adherence) 
o f  H E p  2 cells is not clear. T he phenom enon is similar to  th e  “ feeder layer” 
effect described in connection w ith  th e  m itogenic or allogeneic stim ulation  
exerted  b y  accessory cells or m ercaptoethanol [9, 19, 23]. Similar observations 
were m ade b y  Um etsu et al. on  lym phom a cell growth in  vitro [27] and b y  the  
in  P H A -in d u ced  cy to tox ic ity  system  [26].

S tu d y in g  the occurrence o f  F ey  receptors w ithin  th e  effector cell sub
p o p u la tio n s we found that th e  m ajority  o f  effector cells was T non_G lym p h ocytes  
in  th is  sy stem . Similar results w ere obtained by H ersey et al. [13] and N elson  
et al. [21] using Chang target cells. A lthough it  is possible th a t th e  cy to to x ic
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a ctiv ity  of the T Q fraction in our experim ents was due to  contam ination  with  
Tnon-G ceUs, th e  effector a c tiv ity  o f TQ lym phocytes them selves cannot be 
excluded. Other authors found th a t on ly  Fey receptor-bearing cells m ediated  
P H A - and Con А -induced cellular cy to to x ic ity  [4, 6, 28, 30]. O nly TQ cells 
are the effectors against chicken erythrocytes [17], whereas both  T 0 and TM 
lym phocytes are capable o f lysin g  P815 and Chang target cells [24].

It is concluded that only T cells have Con А -induced cy to to x ic  a ctiv ity  
against H Ep 2 target cells. Fc-receptor-negative T cells a ie  more cy to tox ic  
th an  Fc-receptor-positive cells.
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A NEW METHOD FOR MEASUREMENT OF H2 IN 
EXHALED AIR IN THE PRESENCE OF 

PERMANENT GAS MIXTURES

T. P ast, Zsuzsanna T apso ny i, T. Beró , Gy. Mózsik , T . J ávor

F IR S T  D EPA RTM EN T O F M ED IC IN E , PÉCS U N IV E R SIT Y  M EDICAL SCHOOL, H U N G ARY  

(R ece iv ed  Ju n e  14, 1982)

A new  in s tru m e n t has been  devised for th e  m easu rem en t o f H 2 in  h u m a n  expired 
a ir . The device is sim ple  in  c o n stru c tio n  an d  can  s u b s titu te  gas c h ro m a to g ra p h y  (GC) 
in  d ifferen tia l d iagnosis , c lin ical d ie te tic s , p h arm aco log ica l re sea rc h , en v ironm en ta l 
a n d  lab o u r sa fe ty  ana ly sis  e tc ., a t  low  cost.

K eyw ords ! m ea su re m e n t o f H 2, ex h aled  a ir, p e rm a n en t gas m ix tu re s , m alab 
so rp tio n  sy n d ro m e, lab o u r safe ty , soda-lim e f i lte r

Introduction

A n increase in  the qu an tity  of H 2 in  expired air is a sen sitive parameter 
in  som e gastrointestinal diseases and/or m alfunction  o f enzym atic  system s. 
E x a ct knowledge o f th e  am ount o f H 2 in  expired air offers im portant infor
m ation  concerning differential diagnosis, clinical research, m onitoring the  
recovery o f patients w ith  m alabsorption syndrom es, etc. [2].

T oday, gas chrom atography is the m ost w idespread m ethod for the  
m easurem ent o f H 2 concentration  in  perm anent gas m ixtures [1, 2, 3, 4].

For this special purpose som e chrom atographic detector system s have  
been  developed, hut at high price and high operating costs. This fact has made 
us to  devise a new  and cheap instrum ent for m easuring H 2 con ten t in  human  
expired air.

Materials and methods

T h e  p a tie n ts  b re a th e  d u rin g  1 to  5 m in  in  a  5 1 closed sy s tem  w here  th e  0 2 : N , ra tio  
is 5 : 3 a t  zero tim e . T he C 0 2 gas is rem oved  b y  a soda-lim e filte r. T he dev ice  is c a lib ra ted  in 
a  sim ple  w ay  was using  d iffe re n t q u a n tit ie s  o f  s ta n d a rd  H 2. F ig u re  1 show s th e  dev ice  schem at
ic a lly  a n d  F ig . 2 th e  d e te c to r  sign in  re la tio n  to  th e  ca lib ra tin g  H 2.

Send o ffp rin t re q u e s t  to  T . P a s t ,  F irs t  D e p a rtm en t o f M edicine, U n iv e rs ity  M edical 
School, H-7643 Pécs, Ifjú ság  ú t ja  13, H u n g a ry
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8

F ig . 1. S ch em atic  p ictu re  o f th e  in s t ru m e n t  fo r th e  m easu rem en t o f H 2 gas. 1 =  h y d ro d y n a m ic  
sh o c k  ab so rb ers ; 2 =  p n e u m a tic  sh o c k  abso rbers; 3 =  C 0 2 a b so rb e r; 4  =  H 2 in le t  (S t); 

5 =  sh u n t; 6 =  co n v e rte r—d e te c to r  system ; 7 =  p o w er su p p ly ; 8 =  reco rd er

F ig . 2 . D e te c to r  signs versus H 2 ( b re a th in g  tim e 5 m in). S e n sitiv ity : 500 p .p .b . 5 m in -1  5 l - 1 . 
R e p ro d u c ib i li ty  (five m ea su re m e n ts )  =  5 % ; i t  depends o n  th e  re p ro d u c ib ility  o f  vo lum e 
m e a s u re m e n ts  and  m ethods o f  in te g ra t io n . L in earity : th e  d e te c to r  signs a re  lin ea r ag a in s t H 2 

c o n c e n tra tio n s  fro m  100 p .p .b . to  40 p .p .m . m in -1

R esu lts and discussion

T he advantages o f  th e  d ev ice  against those o f  GC are its  sim ple structure, 
and lo w  operating and original cost, the last one being less than  1% o f th a t of 
GC. T h e  sensitiv ity  o f m easurem ent is shown in F ig . 2 where H 2 o f less than  
20 —30 /Л  has no biological im p ortan ce. Another advantage is th a t 0 2 and other  
gases m u st not be rem oved w h ile  GC analysis depending on detectors and 
co lu m n s requires to ta l rem oval o f  0 2 and C 0 2 and som etim es o f  w ater, too.

Our studies revealed th a t  th e  instrum ent is able to  m easure other gases 
(hydrocarbons and other organic vapours) too, in  in term itten t or continuous 
op eration  after adequate d evelop m en t o f the converter and detector.
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EFFECT OF TRITON X-100 ON THE ELECTROPHORETIC 
MOBILITY OF THE CREATINE KINASE ISOENZYMES 

OF SERUM AND TISSUES

É v a F e l e d i, К . J obst
DEPARTM ENT OF CLINICAL CH EM ISTRY , U N IV ER SITY  M EDICAL SCHOOL, PÉCS, H U N G A RY

(R ece iv ed  D ecem ber 10, 1981)

T h e  d is tr ib u tio n  of c rea tin e  k inase  isoenzym es was s tu d ie d  in  h o m o g en a tes  of 
h u m an  sk e le ta l m uscle, m y o ca rd iu m  an d  b ra in  tis su e , an d  in  sera.

F o r  th e  s tu d y  of th e  c y to so la r  isoenzym es (MM, M B , B B ) th e  tissu es were 
hom ogenized w ith  a C a+ + - a n d  M g+ + -co n ta in ing  buffer. T h e  m em b ran e-asso c ia ted  
isoenzym es w ere solubilized w ith  b u ffer co n ta in in g  1%  T rito n  X -100. T h e  isoenzym es 
were se p a ra ted  on  p o ly acry lam id e  gel slabs.

A fte r  tre a tm e n t w ith  T r ito n  X -100 a m em b ran e-asso c ia ted  isoenzym e o f  h igh  
a c tiv ity , corresponding in m o b ili ty  to  cy to so la r MM, was id en tif ie d  in  b ra in  tis su e . No 
sim ilar frac tio n  w as d e m o n s trab le  in  m uscle  tissue . T he d ifference in  th e  re su lts  is 
a ttr ib u te d  to  differences in  th e  se n s it iv ity  o f  th e  c rea tine  k in ase  isoenzym es o f  m uscle 
an d  b ra in  tissu es.

T h e  cy to so la r MM fra c tio n  o f  h u m an  sera is o f  m ore a n o d a l m o b ili ty  th a n  th a t  
o f  tissue  hom ogenates, an d  in  th e  MM reg ion  su b frac tio n s h av e  been  d e m o n s tra ted  
in  som e cases. T rito n  X -100 d id  n o t  affec t th e  e lec tro p h o re tic  m o b ility  o f  th e  c rea tine  
k inase  isoenzym es of the  se ra , o r o f  th e  tis su e  hom ogenates.

K eyw ords: creatine  k in ase , isoenzym es, electrophoresis

Introduction

According to  earlier stud ies [5], the non-iouic detergent T riton  X -100  
affects the creatine kinase (CK) a c tiv ity  o f  hom ogenized hum an m uscle brain 
tissue and o f sera in  different w ays. The CK activ ity  o f skeleta l m uscle was 
found to  decrease, th is effect being  less d istinct in  the case o f  heart muscle. 
On the other hand, the a ctiv ity  o f  brain tissue showed a sign ificant increase. 
N one o f th e  sera activities show ed changes o f th is kind.

The changes in  activ ity  under the effect o f the detergent w ere attributed  
to  differences in  com position and sen sitiv ity  o f  the isoenzym es o f th e  individual 
tissues. I t  is  under this aspect th a t the cytosolar and m em brane-associated  
isoenzym es o f  these tissues h ave been studied.

According to  our studies, T riton X -100 has not m odified th e  electro
phoretic m obility  o f  these isoenzym es. The type MM isoenzym e w as character-

Send o ffp rin t requ ests  to  É v a  F e led i, D e p a rtm e n t o f C linical C h em istry , U n iv e rsity  
M edical School, H -7624 Pécs, If jú sá g  ú t ja  31, H u n g a ry
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is t ic  o f  muscle tissue and serum , but its electrophoretic m obility  and hom ogene
i t y  greatly differed in  m uscle  and serum and th e  latter revealed more MM 
subfractions.

M aterials and m ethods

H u m a n  tissues. S p ec im en s w ere tak e n  from  th e  re c tu s  ab d om in is m uscle, th e  le ft 
v e n tr ic u la r  m yocard ium  a n d  th e  c e reb ra l co rtex  w ith in  36 h  p o s t m o rtem . T he tissues w ere 
s to re d  a t  -)-4 °C an d  p ro cessed  w ith in  2 h . The s tu d ies  w ere  a im ed  a t  th e  d em o n s tra tio n  o f 
c y to s o la r  (MM, MB, B B ) a n d  o f  m em b ran e-asso c ia ted  (m ito c h o n d ria l, sy n ap to so m al, m yosin- 
b o u n d ,  e tc .) isoenzym es. T h e  tis su e s  w ere therefore p rocessed  p a ra lle l in  tw o d ifferen t buffers . 

T h e  f i r s t  isolating  m ed iu m  w as a n  iso to n ic  Ca++ an d  M g++-c o n ta in in g  T ris-N aC l b u ffer p H  7.2 
(T N C M ) [1]; by  its use  i t  w as  th o u g h t  to  m in im ize d am ag e  to  th e  in tra ce llu la r  organelles 
a n d  th u s  to  s tu d y  p re v a le n tly  c y to so la r  CK. The o th e r  b u ffe r  ( I I )  c o n ta in ed  1%  T rito n  X -I0 0  
in  a d d it io n  to  th e  co m p o n en ts  o f  b u ffe r  I .  On th e  ev idence  o f  e a rlie r d a ta  [5] an d  la te r  re su lts , 
1%  T r ito n  X-100 is c ap a b le  o f  so lub iliz ing  m em b ran e-asso c ia ted  p ro te in s , w hile  leav ing  th e  
C K  a c tiv ity  unaffected . T h is  a llo w ed  to  m easure cy to so la r  a n d  m em b ran e-asso c ia ted  a c tiv itie s  
to g e th e r  in  T riton  X -1 0 0 -c o n ta in in g  sam ples. The m eth o d  h as  been  described  in  d e ta il e arlie r
[5].

S u p e rn a tan ts  o f th e  t is su e  specim ens ob ta in ed  a t  30,000 g w ere used  fo r s tud ies o f CK 
a c t iv i ty ,  th e  m easu rem en t o f  p ro te in s ,  an d  for p o ly ac ry la m id e  gel e lectrophoresis.

H u m a n  sera. N o rm a l se ra  a n d  sera w ith  a b n o rm a lly  in creased  a c t iv ity  w ere s tu d ied  for 
C K  isoenzym es, in a ll cases w ith in  24 h  o f w ith d raw al. B efore  e lectrophoresis th e  to ta l  p ro te in  
c o n te n t  o f th e  sera w as also  d e te rm in e d .

M easurem ent o f  p ro te in s  w a s  done in d e te rg en t-free  su p e rn a ta n ts  b y  th e  m eth o d  of 
L o w ry  e t  al. [15], in T r ito n  X -1 0 0 -co n ta in in g  sam ples acco rd in g  to  C hi-Sun  W ang an d  S m ith  [4] 
b y  th e  use  o f N a-lau ry l s u lp h a te ,  a n d  in  th e  sera b y  th e  b iu re t  m e th o d .

M easurem ent o f  C K  a c tiv ity . C K  a c tiv ity  w as e s tim a te d  on  th e  b a s is  o f th e  m eth o d  of 
O liv e r [19] and R o sa lk i [20] b y  m e a n s  of th e  UV te s t  w ith  g lu ta th io n e  as —SH  a c tiv a to r , as 
p re sc r ib e d  by  th e  m a n u fa c tu re rs  (C P K -ac tiv a ted  te s t ,  B o eh rin g er—M annheim  Co. C at. N o. 
124174).

Separation o f  C K  isoenzym es. F o r th e  se p a ra tio n  o f  th e  isoenzym es from  th e  su p e r
n a ta n t s  an d  th e  sera s to red  a t  + 4  °C po lyacry lam ide  gel e lec tro p h o resis  w as perform ed o n  th e  
f i r s t  a n d  th ird  d ay  a f te r  iso la tio n  (O R T E C  E lec tro p h o resis  S y stem , M odel 4100).

T h e  p o ly acry lam id e  gel s la b s  w ere p rep ared  acco rd in g  to  B lom berg  an d  B u rk e  [2].
Sample-free pre-electrophoresis. M esurem ent o f  C K  a c t iv i ty  [19, 20] requ ires th e  a u x il

i a r y  enzym es hexokinase a n d  g lu co se -6-phosphate  d eh y d ro g en ase  (G -6-P D H ). T hese  a u x ilia ry  
e n z y m e s  reach  b y  d iffu sio n  o n ly  th e  superficial lay e r o f  th e  gel th e re fo re , Sjiivall an d  Je rg il 
u s e d  e lectrophoresis to  b r in g  th e m  in to  th e  gel [23]. S in ce  th ese  a u x ilia ry  enzym es m ove 
s lo w e r th a n  does th e  m o s t m o b ile  C K  (B B ), th ey  re q u ire  sam p le -free  e lectrophoresis to  gain  
access  to  th e  gel. F o r th is  p u rp o se  th e  T ris  b u ffer (R e a n a l, B u d a p es t) , p H  8.5, 0.01 mol/1 
(jU-0.075) and glycine (R e a n a l,  B u d a p e s t)  0.05 mol/1, w ere  u sed  as so lv en ts .

To th e  cathode  b u ffe r  500 U / l  hexokinase a n d  100 U / l  G -6-P D H  (b o th  B oehringer, 
M a n n h e im ) were ad d ed . E le c tro p h o re s is  was done a t  100 У  a n d  25 m A  p e r p la te , fo r 30 m in . 
S u b se q u e n tly  th e  ca th o d e  b u ffe r  w as p oured  off a n d  se t aside.

T he anode b u ffer c o n ta in e d  no  aux ilia ry  enzym es.
Preparation o f  sam ples. B e fo re  e lectrophoresis th e  sam ples w ere  m ixed  w ith  40%  

sa c ch a ro se  1 : 1, so as to  m a k e  th e  c o n ta c t zone w ith  th e  c a th o d e  b u ffe r  sha rp er a n d  to  avo id  
m ix in g  o f the  sam ples. T h e  20—40 ft\ a liquo ts tra n s fe rre d  fro m  th e  sam ples co n ta in ed  0.8 to  
20 fig  p ro te in , th e  serum  sa m p le s  120 to  160 fig  p ro te in .

Electrophoresis o f  sam ples. C K  isoenzym e e lectro p h o resis w as carried  o u t in  th e  ca th o d e  
a n d  an o d e  buffers desc rib ed  u n d e r  p re-e lectrophoresis. S e p a ra tio n  w as s ta r te d  a t  100 V  a n d  
25 m A  a n d  continued 10 m in  la te r  a t  200 V and 50 m A /p la te  fo r 1 h . T h e  conditions o f e lec tro 
p h o re s is  were m odified  in  som e c ases , th e  ru n  being  p ro lo n g ed  fo r 4 to  6 h  (70 -80  V , 15 m A / 
p la te ) .  T h is p rov ided  fo r a  s h a rp e r  se p a ra tio n  in  som e o f  th e  isoenzym e zones. E lec trophoresis 
w a s  p e rfo rm ed  a t  room  te m p e ra tu r e ,  b u t  th e  in it ia l  te m p e ra tu re  o f  th e  buffer w as + 4  °C. 
I n  v iew  o f th e  ligh t se n s it iv ity  o f C K  th e  electrophoresis d ish  w as covered  w ith  a  d a rk  c lo th  [26]. 
O n  co m ple tion  of se p a ra tio n  th e  gel p la te s  were rem o v ed  fro m  th e  cells a n d  p laced  in to  T ris 
H C l b u ffe r  (0.01 mol/1, p H  7 .0 , + 4  °C). I n  th is  m a n n e r  o p tim a l re d u c tio n  o f th e  p H  of th e  
p la te s ,  w hich  h ad  been im b id e d  w ith  th e  buffer o f p H  8 .5 , w as a tta in e d  p rio r  to  d e tection .
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Detection o f  C K  activity. T he gel p la te s  w ere tra n s fe rre d  in to  g lu ta th io n e -a c tiv a te d  CK 
te s t  so lu tio n , p re p are d  according to  th e  in s tru c tio n s  o f  th e  m an u fac tu re rs  (B o eh rin g er—M ann
he im ), and  in cu b a ted  a t  37 °C fo r 45 to  60 m in .

CK a c tiv ity  w as d e tec ted  p a r t ly  p h o to g rap h ica lly  on  th e  basis o f  th e  fluo rescence  of 
N A D P H 2 form ed durin g  th e  re ac tio n , p a r t ly  b y  su b jec tin g  th e  gel to  a h is to ch em ica l reac tio n  
w ith  p -n itro te tra zo liu m  blue.

Results

Isoenzym es o f MM m ob ility  were detected  b y  polyacrylam ide electro
phoresis in  skeletal muscle hom ogenates o f  MM and MB m obilities in  heart 
m uscle, and o f  B B  and MM m obilities in  brain tissue (Fig. 1). The isoenzym e  
patterns and staining in tensities o f  the skeletal muscle and m yocardial tissues, 
w hether treated  w ith TNCM (I) or w ith  Triton X -100-containing TNCM (II), 
were found to be identical. On th e  other hand, the fraction o f  MM m obility  
o f brain tissue treated with T riton X -100 showed a more in tensive fluorescence  
and stain ing than  the same fraction  o f the sam ple treated w ith  Triton-free 
TNCM. A ddition o f Triton X -100  prior to electrophoresis to th e  supernatants 
o f th e  muscle and brain tissues treated  w ith  Triton-free buffer, failed  to  affect 
th e  in ten sity  o f  fluorescence and stain ing. The isoenzym e activ ities were not 
quantified .

In  norm al sera exclu sively  isoenzym es o f  MM m obility  w ere found. 
The MM band o f the sera was m ore anodal in  m obility than  th a t o f  th e  tissue  
hom ogenates (F ig. 1) m oreover, it  w as not invariably hom ogeneous. CK-MM  
entering the circulation in  v iv o  (i.e. endogenous CK) was m ore th an  once 
found to  be inhom ogeneous after the first 60 m in o f electrophoresis (F ig . 1),

F ig . 1
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F ig . 2

b u t i f  it  w as run for 4 to  6 hours, subfractions w ere as a rule dem onstrable and 
th e  find ings reproducible (F ig . 2). In  this case th e  CK-ММ region generally  
sh ow ed  2 to  3 isoenzym e ban d s. The individual sera differed in the num ber and 
sta in in g  in tensity  o f  th e  subfractions. The pathological sera o f  high CK activ ity  
u su a lly  contained 3 subfractions in the MM region (F ig . 2). Triton X -100 left 
th e  distribution, m obility  and  staining in ten sity  o f  th ese isoenzym es unchanged.

I f  for the separation o f  the isoenzym es a gel containing 0.01%  Triton  
X -1 0 0  had been used, th e  isoenzym es, regardless o f  th e  detergent content of 
th e  sam ples, stained m ore in ten sively  w ith  tétrazolium  blue. On th e  other 
h an d , th e  detergent-containing gel failed to  in ten sify  the N A D P H ^ flu ores
cen ce.

Discussion

According to th e  p resen t findings, Triton X -100  did not affect the qualita
t iv e  CK isoenzym e p a ttern  o f  muscle tissue. In  skeleta l muscle cytosolar  
isoen zym es o f MM m o b ility  in  heart muscle isoenzym es o f MM and MB m obil
it ie s  w ere found. On th e  o th er hand, in  the cerebral tissue not only C K -B B , 
regarded as the on ly  cy toso lar  fraction, could be dem onstrated, but also a 
cerebral isoenzym e o f  MM m obility  which, in  sam ples treated w ith  Triton, 
sh ow ed  an increased sta in in g  and fluorescence (F ig . 1). M itochondrial CK 
w as observed cathodally from  cytoplasm ic MM b y  S ax  et al. [22] and Somer 
e t  a l. [25] and anodally b y  Jacobs et al. [10]. F riedhoff and Lem er [6] and 
W evers et al. [32], on th e  other hand, described m em brane-associated iso
en zym es having the sam e m ob ility  as cytoplasm ic MM. Since in brain tissue  
trea ted  w ith  Triton X -1 0 0  w e have also found a sign ificant CK-ММ fraction,
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w e are justified  in regarding it to  be m em brane-associated. This m ay  account 
for the increased CK activ ity  o f the T riton-treated  brain sam ples.

The MM region o f the muscle specim ens processed with Triton showed  
no sign ificant difference in in tensity; it  on ly  contained isoenzym es o f  cy to 
plasm ic m obility  (MM, MB). We thus failed to  confirm  thepresence o f m em brane- 
associated  isoenzym es in  hom ogenized m uscle tissue. The present results 
seem  to  be consistent w ith our earlier observations [5] according to  which  
th e  tissue hom ogenates treated w ith Triton X -1 0 0  showed an increased protein  
concentration  and little , i f  any, change in CK a ctiv ity , whereas in brain tissue  
treated  in  the sam e m anner the increase in  protein  concentration w as accom 
panied b y  a considerably increased enzym e activ ity .

The present findings thus suggest th a t th e  CK isoenzym es o f  th e  two  
different tissue hom ogenates are different in  sen sitiv ity  [6, 7, 12, 17, 24, 27] 
and th is w ould account for our failure to  dem onstrate m em brane-associated  
isoenzym es in  the Triton treated m uscle tissu e  in  contrast with the sim ilarly  
t ie a te d  brain tissue [3, 6, 10, 11, 21, 30]. In activa tion  in the course o f  Triton  
treatm en t is practically  irreversible. In our earlier studies we w ere indeed  
unable to increase the CK activ ity  o f m uscle tissu e hom ogenates, in opposition  
to  brain tissue hom ogenates, to any sign ificant ex ten t by the use o f  -S H -a cti-  
vators [5].

CK a ctiv ity  and electrophoretic m ob ility  o f  the human sera rem ained  
unaffected  by T riton X -100 [22]. On the other hand, the MM band o f  the sera 
w as o f faster m obility  than  th at o f the tissu e hom ogenates, regardless o f  the  
use o f Triton, and in  some cases it  was inhom ogeneous (Figs 1, 2). CK serum  
isoenzym es o f “ atyp ica l electrophoretic m o b ility ” have been described by  
other au th ois as w ell [8, 14, 22, 34]. Sjövall and Jergil [23] and S m ith  [24] 
have also found 2 to  3 subfractiou-1 in  th e  MM region of som e pathologic  
sera. W evers et al. [31, 32] attributed these find ings to postsynthetic m od ifica
tions o f  th e  M subunit. The electrophoretic m ob ility  o f CK isoenzym es m ay  
be m odified as a result o f its linkage to /3-lipoproteins [29] or to im m unoglobu
lins [1 3 ,1 6 , 28] in v ivo , but changes in vitro m a y  also be produced in th e  course 
o f storage for several days [1, 9, 33]. W e h ave also noted such changes in  som e 
instances. The postsyn th etic  m odifications o f  CK are not merely o f  theoretical 
in terest. The frequency o f their occurrence on th e  one hand, and the increasing  
use o f  isoenzym e studies, on the other, m ay in v o lv e  major diagnostic problem s 
[18, 28].
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B á n ó c z y , Jo lá n : Oral L eukop lak ia . A kadém iai K iad ó , B u d ap es t an d  M artin u s  N ijh o ff  P u b lish 
ers. T he H ague—B o sto n —L ondon  1982. 231 pp . w ith  125 figures -f- 17 co lour p h o to s , 62 tab les,

F t . 200.—

A v ery  tim e ly  to p ic  is d e a lt w ith  in  th is  m o n o g rap h  b y  P ro fesso r B á n ó cz y  w ho has 
b een  engaged in  th e  s tu d y  of lesions o f th e  o ra l m ucous m em branes fo r n e a r ly  th i r ty  years 
a t  th e  O ral M edicine Clinic o f  th e  D e p a rtm e n t o f S to m ato lo g y  an d  O ral S u rg e ry , U n iv e rsity  
M edical School in B u d a p e s t,  h eaded  for th e  m o st tim e  by  L. Sugár who w as th e  in it ia to r  in 
H u n g a ry  of sy s tem ic  follow -up stud ies in  th ese  p a tie n ts . In  these  decades B á n ó czy  becam e 
an  e x p e rt o f th is  to p ic , w ell-know n over th e  w orld , h av in g  been e lected  to  m em b ersh ip  in 
th e  W H O  C ollabora ting  C entre  for O ral P recan cero u s Lesions.

O ral leu k o p lak ia  is th e  te rm  to  describe a w h ite  p a tc h  of th e  o ral m u co sa  t h a t  can n o t 
be  rem oved  b y  ru b b in g , a n d  is n o t classifiable as a n y  o th e r  oral disease. A cco rd in g ly , in the  
m on o g rap h , besides leu k o p lak ia  all o th e r m ucosal lesions are th o ro u g h ly  e lu c id a te d  th a t  are 
to  be excluded  w hen  d iagnosing  leukop lak ia ; su ch  as oral lichen, leu k o ed em a (w h ite  sponge 
n aev u s), C andida in fec tio n , m orsicatio  b u cca ru m  e t lab io rum . T hese lesions a re  d e a lth  w ith 
f ir s t  o f all in  re liance  on  c lin ical experience b u t  th e  discussions are d u ly  su p p o r te d  b y  conven
tio n a l h isto logical, ex fo lia tiv e  cyto logical, e lec tro n  m ic ro sc o p ic a l-u ltra s tru c tu ra l, a n d  even 
m o rp h o m etric  stereo log ical stud ies. P a tie n ts  obse rv ed  a t  an y  tim e , in  w h a te v e r  s tag e  of the 
co n d itio n  were follow ed u p  m ore or less re g u la rly  th ro u g h  as m an y  y ears  as p ro v ed  feasible; 
m o stly  th ro u g h  a n  in te rv a l long enough to  assess changes in  app earan ce , m icrom orpho log ica l 
fe a tu res  an d /o r o th e r  accessible pa ram ete rs . H a v in g  considered  th e  a n am n es tic  d a ta  as well 
as all in fo rm atio n  o b ta in e d  from  th e  p a tie n ts  as to  th e ir  a c tu a l an d  fo rm er h a b its ,  d ie t, bever
ages, p receding d e n ta l  t r e a tm e n t,  o th e r system ic  an d  in fectious diseases, fa c to rs  responsib le 
aetio log ically  w ere u n eq u iv o cally  show n, f irs t  o f all sm oking , m echanical i r r i ta t io n , ad d itio n 
a lly  “ h a rd  d r in k s”  e lectric  p o ten tia l d ifferences, an d  fin a lly  in f la m m a to ry  a n d  a tro p h ic  
changes of th e  o ral m ucous m em branes inc lu d in g  syphilis . T he c lin ical s tu d ie s  allow ed to 
d iffe ren tia te  b e tw een  th re e  d is tin c t ty p es o f leu k o p lak ia , viz. sim ple, v e rru c o u s , a n d  erosive, 
t h a t  were show n to  d iffer m icrom orpholog ically  a n d  to  be o f qu ite  d iffe re n t p ro n en ess to  tu rn  
in to  carcinom a. I t  w as show n uneq u iv o cally  t h a t  th e  lesions o f leu k o p lak ia  a re  capab le  of 
chang ing  b o th  as to  e x te n t  an d  to  ty p e , ad  m elius as well as ad  peius. Im p ro v e m e n ts  can  be 
in duced  b y  e lim in a tin g  th e  exciting  facto r(s), an d  occasionally  by  p ro p e r c o n se rv a tiv e  t r e a t 
m en t. N onetheless, as a la s t  re so rt of th e ra p y , surg ical excision of th e  lesions is ad v o ca ted , 
p a r tic u la r ly  in  ty p es  m ark e d ly  prone to  change  to  carc inom a. —  As th e  c e n tra l  p ro b lem  of 
c lin ical re levance, th e  conversion  of leu k o p lak ia  (a n d  o th e r  w hite  lesions) in to  can cer is strong ly  
em phasized  th ro u g h  th e  w hole trea tise , p ra c tic a lly  n o n -ex is ten t in  th e  sim ple  ty p e ,  and  fre 
q u e n t w ith  th e  erosive  fo rm . T he a u th o r  also d em o n s tra te s  her p ro fo u n d  a c q u a in ta n c e  w ith 
th e  p e r tin e n t in te rn a tio n a l lite ra tu re  as well as h e r a b ility  o f assessing c ritic a lly  th e  rep o rted  
re su lts  o f s tud ies b y  o th e rs . U nder these  c ircu m stan ces , i t  was ju s tif ie d ly  e x p e c te d  from  bo th  
th e  m ed ico -den tal co m m u n ity  and th e  p u b lish e r th a t  th e  re su lt be a  f i r s t  class reference 
m onograph .
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I f  one trie s, how ever, to  d e lv e  deeper in to  th e  s tu d y  o f th e  book , som e shortcom ings 
o f d if fe re n t  im p ortance  are  o b v io u s . Som e are p ro b ab ly  d u e  to  a  la c k  of p ro p er ed iting . So in  
F ig s 43—45 one can n o t see th e  a rro w s  t h a t  are m en tio n ed  in  th e  ex p la n a to ry  te x ts ;  in  F igs 
54, 56, 88 charac te rs  are sh o w n  in  th e  illu stra tio n s w ith o u t ex p la in in g  w h a t th e y  m ean ; in  
F ig s  113 a n d  117 arrow s are  seen  t h a t  are n o t m en tio n ed  in  th e  legends. T he co n s tru c tio n  
o f so m e  ta b le s  is o b jec tionab le . I n  T a b le  35, some co lum n h e ad s  a re  erroneous; w h a t is p r in te d  
as “ T o ta ls /M en ”  really  show s th e  su m  o f  fem ale p a tie n ts  in  th e  d iffe re n t age groups, w hereas 
w h a t  is p re sen ted  as “ T o ta ls /W o m e n ”  are really  th e  su m m ed  co u n ts  o f m ale p lus fem ale  
p a t ie n ts .  I n  Table 45, th e  h e ad in g s  “ C ytological fin d in g s”  a n d  “ H isto lo g y ”  are in te rch an g ed . 
I n  th e  lo w est row  of th e  co lu m n  “ N o rm a l leukop lak ia”  ( ?) in s te a d  o f 3 o b se rv atio n s, F ig u re  2 
is c o rre c t.  T ab le  30 is m isc o n s tru c te d : th e  subhead ing  “ T y p e  ch an g e”  u n d e r “ Im p ro v ed  
cases”  sh o u ld  be com ple ted  to  “ T y p e  change from ” , a n d  acco rd in g ly , u n d e r “ S p read ”  th e  
s u b h e a d in g  should  be chan g ed  to  “ P rogressive  ty p e  ch an g e  in to ” . T h en , in  co lum n 2 of “ I m 
p ro v e d  cases”  in stead  of 47  in  th e  f i r s t  horizon tal row , 7 sh o u ld  s ta y  in  th e  second, a n d  40 
in  th e  th ir d  one, in  ag reem en t w i th  th e  te x t .  T h a t th e  c ip h e r 8  is a  m isp rin t in  th e  1st ro w  of 
th e  4 th  co lum n, th e  co rrec t one  b e in g  4, is easily d e te c te d . —  A  m ore logical o rd e r o f  th e  
c o lu m n s  in  T ab le  31 w ould  c o n s id e ra b ly  facilita te  its u n d e rs ta n d in g , viz. “ T o ta l No. o f  leu k o 
p la k ia  (1 ), T o ta l No. o f lesions sh o w in g  ty p e  change (2), T y p e  change  in  %  (3), R egressive  
le s io n s  (4 ), an d  Progressive lesions (5 )” .

T h e  u su a l form  of p re se n tin g  s ta tis tic a l significance f ig u re s  is n o t alw ays ad h ered  to . 
I n  T a b le  12, th e  e x p lan a tio n s  a re  c o rre c t b u t  th e  p  v a lu es fo r fem ales are show n w ith o u t 
p re c e d in g  <  signs as 0.05, a n d  0 .0 2 , respec tive ly , such  signs s ta n d in g  co rrec tly  in  th e  low er 
p a r t  o f  th e  T ab le  before th e  a n a lo g o u s  p  values for m en . O n  p . 21, 0.6 <  p  >  0.3 is p r in te d , 
b u t  i f  p  >  0.6, i t  is necessarily  >  0 .3 . O n p. 36, th e  lack in g  s ta tis t ic a l  significance of a  d iffe r
ence  is sh o w n  by  p >  0.5. In  T ab le s  5 a n d  36, including th e  e x p la n a to ry  te x t  on  p. 76, in s tea d  
o f  g e n e ra lly  accep ted  te rm s (e x p e c te d  a n d  observed v a lu es), o th e r  ones a re  used. As to  dem -

observed
o n s tr a t in g  s ta tis tica l sign ificance o f  th e  age dependences, th e  q u o t ie n t s ------------- are  ta b u la te d

expected
in s te a d  o f  hav in g  used th e  c o m m o n  x 2 te s t.

O f m ore concern to  th e  re v ie w e r were inconsistencies o f  th e  n u m erica l figures, b o th  as 
to  b a se  n u m b ers  and  as to  p e rc e n ta g e s , differences b e in g  o b v io u s in  som e instances be tw een  
th e  t a b u la te d  figures an d  th o se  re lie d  u p o n  in  th e  d iscussions. A  few  exam ples: in  T ab le  7, 
12 ca rc in o m a s  of th e  to n g u e  a re  sh o w n , and  in Table 6, 44 p a tie n ts  w ith  lingual leu k o p lak ia ; 
th e  t e x t  o n  p . 23 s ta te s , h o w ev er, t h a t  o f 31 cases o f lin g u a l leu k o p la k ia  12 tu rn e d  in to  cancer. 
N o  m e n tio n  is m ade w h a t h a p p e n e d  to  th e  o th er 13 p a tie n ts  o f  T ab le  6. —  S im ilarly , 30 cases 
o f  le u k o p la k ia  are ta b u la te d  in  th e  f lo o r  o f th e  m ou th , a n d  3 cases o f carc in o m a a t  th is  lo ca tio n , 
b u t  th e  r a te  o f m alig n an t t r a n s fo rm a tio n  of the  fo rm er in to  th e  la t te r  is g iven  as 9 .7%  in  th e  
t e x t  o n  p .27 . —- In  th e  c a p tio n  o f  T ab le  11, “ Counts o f k e ra tin iz e d  cells. . .”  is p r in te d , th e  
su m m a riz e d  num bers being  e x a c tly  100 in  10 boxes, b u t  82 a n d  125, re sp ec tiv e ly , in  th e  re m a in 
in g  tw o  ones. I t  can n o t be  u n d e rs to o d  th a t  ex ac tly  100 w as th e  av erag e  cell co u n t in  10 in 
s ta n c e s , b u t  d ev ian t n u m b ers  in  tw o .—  T he sex d is tr ib u tio n  o f p a tie n ts  w ith  m ig ra to ry  g lossitis 
is g iv e n  as 24:46 in T ables 23 a n d  24 , b u t  as 25:45 in  T ab le  25.

Serious objections a re  to  ra is e d  against th e  p re se n ta tio n  o f th e  resu lts  o f ex fo lia tive- 
c y to lo g y  in  th e  diagnosis o f  o ra l c a rc in o m a  (Tables 45 a n d  46, p p . 93-97). As a  n o n -in v asiv e  
m e th o d  i t  w as e n th u s ia s tica lly  w e lco m ed  b y  clinicians b u t  w as soon  p ro v en  —  as in  th is  
m o n o g ra p h  too  —  to  be u n re lia b le , b u t  th is  conclusion is n eg le c te d  in  th e  te x t .  T he figu res 
o f  T a b le  45 ind ica te  th a t  o f  24 cases classified  as “ m a lig n a n t”  b y  cy to logy , 4 w ere fa lse  p o si
t iv e  f in d in g s  (a fte r co rrec tio n  o f  a  m isp rin ted  figure), i.e. 16 .67%  (a lth o u g h  n o t m ore th a n
1 .9 9 %  o f  all 201 ex am inations). I n  c o n tra s t ,  o f 25 in v asiv e  a n d  4 in  s itu  carcinom as d em o n 
s t r a te d  h isto log ically , 5 w ere c lass ified  b y  cyto logy as p la in  le u k o p la k ia  a n d  4 a d d itio n a l ones
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as “ a ty p ic ”  (su sp ec t o f  carc inom a). T he 9 cy to log ica lly  m isd iagnosed  cases are 31%  false 
n e g a tiv e  re su lts , an d  ex c lu d in g  th e  a ty p ic  cases, m ore  t h a n  17%  rem ain . In  re la tio n  to  th e  
to ta l  n u m b er o f cy to log ica l f in d in g s  th e  frequency  fig u re s  w ere 4.43, and  2 .4 9 % . T h e  fre 
q u en cy  figu res o f  fa lse  cy to log ica l d iagnosis to  be re lied  u p o n  in  assessing th e  usefu lness o f th e  
m eth o d  in  th e  d iagnosis o f o ra l carc in o m a are 17 a n d  31 (17) p e r c e n t fa r h igher th a n  to le rab le . 
H e reu p o n  no im p a c t is e x e rted  fro m  p ercen tage  frequencies o f coincid ing  cyto logical a n d  h is to 
logical find ings re fe rred  to  on  p . 94. B reak ing  up  th e  c o m p ariso n  o f  th e  tw o m eth o d s acco rd in g  
to  th e  clinical ty p e  of leu k o p lak ia , show n in T able  46, h a s  no a d d itio n a l in fo rm a tio n a l v a lu e  
e ith e r; in  c o n tra s t  to  82 ta b u la te d  find ings in  erosive leu k o p la k ia , in  th e  te x t  81 cases are 
re fe rred  to ; a p p a re n tly  th e  ta b u la te d  figure being  co rre c t.

T he rev iew er w as p e rp lex ed  b y  th e  d ifferen t size o f  th e  p o p u la tio n  m en tioned  in  d iffe r
e n t  p laces o f th e  h o o k ; 520 leu k o p lak ia  p a tie n ts  are re fe rre d  to  o n  p . 15, w ith  31 co n v ersio n s 
to  m alig n an cy ; in  c o n tra s t  to  500 leukoplak ias d iag n o sed  c lin ica lly , 48 h av in g  b een  show n 
h isto log ically  as carc in o m a, o n  p. 72.

H av in g  show n som e d efec ts o f th e  m onograph , som e o f i ts  m erits  should  be em p h asized . 
O ne is th e  q u a lity  o f  th e  i llu s tra tio n s . O f a to ta l  o f 142, o n ly  one w as found  of poor q u a lity  
(F ig . 46 on p. 95); i t  is to o  d a rk  to  show  w h a t should  be  seen. A n o th e r m erit is th e  c la r ity  in 
expression  an d  sty le . As to  th is  i tem , only tw o o b jec tio n s a re  ra ised . In  th e  co lum n h ead s o f 
T ab les  45 a n d  46, a n d  in  th e  t e x t  on  p. 143 “ n orm al le u k o p la k ia ”  is w rit te n  w h a t in  its e lf  is 
a co n trad ic tio n . W ith  som e p h a n ta sy , th e  read e r w ith  be  aw are  o f  th a t  here sim ple leu k o 
p lak ia  an d  n o rm al o ra l m ucous m em b ran e  are m ea n t, re sp ec tiv e ly . —  C o n trad ic to ry  op in ion  
is expressed  as reg ard s  th e  tu rn in g  in to  carcinom a o f m ed ia n  rh o m b o id  glossitis o n  p . 59 to  
th e  s ta te m e n t o f p . 57 t h a t  in  th e  a u th o r’s long itu d in a l s tu d ie s  su ch  a  change was n o t observed  
in  a n y  case. —  C h ap te r I X  is a n  ex ce llen t su m m ary  —  su ita b le  as a  reliable guide for th e  d e n tis t  
how  to  proceed  w ith  lesions o f th e  o ral m ucous m em b ran es.

C oun terb a lan c in g  th e  m erits  o f  th e  m onograph  a n d  its  sh o rtcom ings, p ay in g  due  a t t e n 
tio n  to  th e  a u th o r’s h ig h  in te rn a tio n a l re p u ta tio n , in  sp ite  o f  its  defects th e  book m a y  tu rn  
to  a  success w ith  th e  p e rsp ec tiv e  o f  a  second ed ition . I n  th is , th e  inconsistencies sh o u ld , and  
could  be avo ided  p ro b a b ly  easily .

t  P .  A d l e r

Z. A n t a l ó c z y , I. P r é d a  (eds): Electrocardiology '81 . A k ad ém ia i K iadó , B u d a p e s t 1982.
620 pp. F t  560

T he ste ad y  progress in  e v e ry  fie ld  o f m edicine b rin g s  fo r th  a  p rofusion  of c lin ical an d  
ex p erim en ta l evidence. T he p ro g ress in  cardio logy d u e  to  ra p id  advance  in  h e a r t  su rg e ry  
a n d  in  card io d iag n o stic  m e th o d s  is a case in p o in t. I t  is h a rd ly  possib le to  keep a b re a s t w ith  
th e  s tead ily  a cc u m u la tin g  in fo rm a tio n . T ex tbooks o f ca rd io lo g y  are m ore or less obso le te  
b y  th e  tim e  o f th e ir  p u b lic a tio n , an d  th e  lite ra tu re  is to o  v a s t  to  be k e p t in ev idence. T he 
b e s t help  is to  h av e  in  p r in t  th e  su b je c t-m a tte r  o f congresses o r m eetings on  v a rio u s to p ics 
o f  card io logy . T he success o f  su ch  hooks depends on tw o  q u estio n s : w h e th er th ey  are p u b lish ed  
in  good tim e  an d  w h e th e r th e y  c o n ta in  really  u p -to -d a te  m a te ria l. B y  these  s ta n d a rd s  th is  
book  m ay  be reg ard ed  as a success a n d  i t  fills a rea l need . I t  is b a sed  on  th e  p roceedings o f  th e  
8 In te rn a tio n a l C ongress o f E lec tro card io lo g y  held  in  B u d a p e s t 1 -4  S ep tem ber 1981. I t s  m a in  
su b je c t is th e  p rogress o f e lec trocard io logy  b u t fo r tu n a te ly  v a rio u s  o th e r aspects o f card io logy  
also receive  ex ce llen t coverage. R em ark ab le  papers w ere re a d  on  e lectrophysio logy , in  p a r tic u 
la r  on  th e  d ev elo p m en t an d  p ro b lem s o f cellular m ic ro e lectrophysio logy  and  on re ce n t m e th o d s 
of in v estig a tio n . T he ex p e rim e n ta l an d  clinical s tu d ies  o f ca rd iac  a rrh y tm ias  also belong  to  
th e  m ain  sub jec ts  o f  th e  Congress. W e find  several essays o f h ig h  in te re s t on a rrh y th m ia s
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c o n se q u e n t u p o n  h e a r t su rgery , c au sed  b y  ly m p h  re te n tio n  in  th e  h e a r t an d  on  th e  a r rh y th m ic  
p r o p e r ty  o f  th e  h ea rt. D ru g  th e ra p y  o f a r rh y th m ia  w as also on  th e  agenda. W ith in  th e  c en tra l 
s u b je c t ,  i.e . th e  progress o f  e lec tro card io lo g y , co m p u te riz a tio n , m a th e m a tic a l m odels, ex p eri
m e n ta l  m odelling  of th e  e lectric  f ie ld  o f th e  h e a r t  rece iv ed  p a rticu la r  a tte n tio n . L ec tu re s  w ere 
g iv en  o n  th e  recen t m eth o d s of E C G -record ing  su ch  as surface  p o ten tia l m ap p in g , e lectro 
v e c to r  c a rd io g rap h y , etc. as well. T h e  ex ten siv e  use  o f  echocard iog raphy  in  a sso c ia tio n  w ith  
o th e r  sp ec ia l m ethods is b ro u g h t in to  due  p rom inence .

E lec tro card io lo g y  ’81 is a  r ic h  source  o f u p - to -d a te  in fo rm atio n . I ts  la y o u t  a n d  p ro d u c tio n  
a re  fa u ltle s s . I t  will be  o f va lue  to  h e a r t  su rgeons, physio log ists and  p h arm aco lo g is ts . Those 
w ho h a v e  special in te re s t in  e le c tro c a rd io g rap h y , ca rd iac  a rrh y th m ias , a n d  ex p e rim e n ta l 
c a rd io lo g y  w ill find  i t  ind ispensab le .

F . S o l t i

L. S u r j á n , Gy. B odó  (eds): B orderline Problems in  Otorhinolaryngology. P ro ceed in g s o f th e  
X l l t h  W o rld  Congress o f O to rh in o la ry n g o lo g y , B u d a p e s t,  H u n g a ry , 21—27 J u n e  1981.

A k ad ém ia i K iad ó , B u d a p e s t 1982

T h e  view  th a t  in te rn a tio n a l congresses a re  o u t  o f  d a te  has been  f in d in g  s tro n g  su p p o rt 
la te ly . I n  fa c t,  th e  rep re sen ta tiv es  o f  th e  v a rio u s sp ec ia litie s a re  s tead ily  in creas in g  in  n u m b er 
a n d  th e re  is a  re len tless process o f su b sp ec ia liza tio n  in  a ll b ran ch es o f m edicine. F o r  a tte n d a n ts  
o f  a  w o rld  congress w ith  th o u sa n d s  o f p a r tic ip a n ts  ev en  p e rso n al m eeting  w ith  co lleagues, le t 
a lo n e  f ru i tfu l  exchanges o f  id eas, m a y  be im possib le . O rg an iza tion  o f m eetings co n fin ed  to  
som e sp h e re  o f  lesser scope m ay  b e  fo u n d  m ore c o n v en ien t. T hough  th is  is c e r ta in ly  t ru e ,  y e t, 
in  th e  w o rd s  o f Professor S u rján , p re s id e n t o f IF O S , we h av e  to  do o u r b e s t  to  p re v e n t  th e  
sc ience o f  o to rh ino laryngo logy  (O R L ) from  fa lling  a p a r t .  I t  is, there fo re , d esirab le  to  tak e  
s to c k  o f  i ts  cu rre n t s ta tu s  from  tim e  to  tim e.

T h o u g h  the  world congresses m a y  fa ll sh o rt o f  th is  ideal, we have  no  b e tte r  a lte rn a tiv e . 
T h ere  is n o th in g  th a t  can  m ake  u p  fo r p e rso n al c o n ta c t,  even  if  i t  m eans ren o u n c in g  o f a  p a ralle l 
p ro g ra m . B u t th en , anyone can  h a v e  th e  m a te ria l in  p r in t,  p rov ided  i t  is p u b lish ed  in  good 
tim e . I t  is, therefo re , to  be  w elcom e th a t  th e  p ro ceed in g s o f  th e  ro u n d -tab le  conferences o f th e  
la s t  W o rld  Congress o f O R L  h av e  a p p ea red  w ith  l i t t le  delay .

I n  accordance w ith  th e  b o rd e rlin e  p ro b lem s o f O R L  on w hich th e  d iscussions o f all 
co n fe ren ces  h a d  been cen tred , th e  m a te ria l is a rran g ed  in to  ch ap ters  as follow s. O ph th a lm o lo g - 
ica l a n d  neuro log ical aspects o f rh in o lo g y ; oncological p rob lem s of O R L ; c u rre n t p ro b lem s of 
p a e d ia t r ic  O R L ; im m unological a sp e c ts ; t ra u m a to lo g y  an d  O R L ; p re se n t po ss ib ilities  o f 
d iag n o s is ; m an ag em en t an d  p re v e n tio n  o f h earin g  de fec ts ; advances in  p h o n ia tr ic s . I n  tw o 
f u r th e r  c h a p te rs  we fin d  re m a rk ab le  acco u n ts  o f c u r re n t  tren d s  an d  of re c e n t re su lts  co ncern 
in g  th e  p a th o p h y sio lo g y  of O R L . T h e  closing c h a p te r  deals w ith  ed u ca tio n  a n d  q u a lif ica tio n , 
q u e s tio n s  w hich  have th u s  fa r  fa iled  to  receive due a tte n tio n .

I t  is to  be reg re tted  th a t  som e o f th e  re p o rts , h a v in g  a rriv ed  a f te r  th e  d ead lin e , could 
n o t  b e  in se rte d .

T h e  p ro d u c tio n  of th e  book  does c red it to  th e  b o o k  pub lishers b u t  th e  p r in tin g  tech n iq u e  
fa ils to  rep ro d u ce  all shades o f th e  p h o to g rap h s , p a r tic u la r ly  o f  th e  m ic ro g rap h s , w ith  th e  
u su a l f id e li ty .

F o r  th e  obvious lim ita tio n  o f th e  n u m b er o f  p a r tic ip a n ts  and  th e  m issing  view s of 
som e a u th o r it ie s , th e  book offers th e  co m p en sa tio n  o f collecting  in fo rm a tio n  fro m  a ll p a r ts  
o f th e  w o rld . The volum e w ill n o t  fa il to  ach ieve i ts  a im  to  serve as a  source o f in fo rm a tio n  
s t im u la tin g  fu r th e r  stud ies an d  th u s  to  c o n tr ib u te  to  th e  progress o f O R L .

M. B a u e r
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H . D . K a u f m a n  (ed .): The Haemorrhoid Syndrom e. A b acu s P ress , K e n t, E n g la n d  1981. 157 pp .
£ 17.5

T he in te re s t o f th e  book lies in th e  fa c t t h a t  m ore  th a n  50%  of th e  w o rld ’s p o p u la tio n  
over 50 y ears  is m ore or less severely  affected  b y  h aem o rrh o id s . T his book, w r i t te n  b y  a d is tin 
gu ished  tea m  of a u th o rs , p ro v ides re le v an t in fo rm a tio n  on  th e  sub ject to  p ro c to lo g is ts , general 
surgeons, an d  also to  p h y sic ian s in te res ted  in th is  b ra n c h  of m edicine.

T he c h ap te r  b y  W . H . F . T hom son  sum s u p  tra d it io n a l  know ledge a n d  r e c e n t  ev idence 
re la tin g  to  th e  m o rp h o lo g y  a n d  p a th o lo g y  of h aem o rrh o id s . H e gives p a r tic u la r  a t te n tio n  to 
th e  an a l p ad s  enclosing  a rte rio -v en o u s sh u n ts . T hese  a re  a c tu a lly  physio log ical s tru c tu re s , 
h u t  know ledge of th e ir  changes is e ssen tia l to  m o d ern  th e ra p eu tic  ap p ro ach . A ll th is  also 
app lies to  th e  c h a p te r  on  an a l physio logy (B . D . H au co ck ) w hich prov ides im p o r ta n t  clues to 
th e  se lection  of th e  a p p ro p ria te  in te rv en tio n . T h e  n e x t  ch ap te r , w rit te n  b y  th e  E d ito r  is of 
p rim e  clinical re lev an ce ; i t  d iscusses th e  h is to ry  a n d  th e  clinical sy m p to m alo g y . T h e  d is tin 
gu ish ing  fea tu res  o f m u co sal a n d  v ascu la r ty p e  h aem o rrh o id s  a re  p o in ted  o u t a n d  th e  com plica
tio n s  (th ro m b o sis , s tra n g u la tio n , u lce ra tio n , in fec tio n s) de te rm in in g  th e  lines o f  th e ra p y  are 
d iscussed . A se p a ra te  c h a p te r  ( J .  L. C arven) is d e v o te d  to  h igh-residue d ie ts  w h ich , th o u g h  
c e rta in ly  no p a n ac ea , a re  none th e  less im p o r ta n t  fa c to rs  o f  p rev en tio n  and  th e ra p y . A  fu r th e r  
c h a p te r  b y  th e  E d ito r  is on  in jec tio n  th e ra p y , w h ich  acco u n ts  for 50 to  70%  o f  th e  f i r s t  in te r
v e n tio n s  in  his c o u n try . I t  is p rim arily  reco m m en d ed  fo r v ascu la r ty p e  h a em o rrh o id s  in  stage 
I—I I .  I n  th e  c h a p te r  on  th e  in d ica tio n s and  tec h n iq u e  o f s tra n g u la tio n  w ith  th e  ru b b e r  ring  
acco rd ing  to  B a rro n  (M. R . B . K eighley) th e  p ro ced u re  is claim ed to  be re w ard in g  as i t  has 
cu red  62%  o f th e  p a tie n ts . I n  th e  ch ap te rs  on fo rced  d i la ta tio n  aim ed a t  overcom ing  th e  hyper- 
fn n c tio n  o f th e  sp h in c te r  reg ard ed  as an  aetio log ical fa c to r , and  on la te ra l sp h in c te ro to m y , th e  
a u th o rs , D. B . H au co ck  a n d  M. R . B. K eigh ley , fo rm u la te  th e  ind ica tio n  of th ese  in te rv en tio n s  
w ith  som e c au tio n , a n d  fa il to  convince th e  re a d e r  o f  th e  ju s tif ic a tio n  fo r th e ir  ro u tin e  use. 
In  th e  sections on  su rg ical m an a g em e n t an d  its  d e ta ils  H . D . K au fm an  describes th e  tech n iq u e  
o f c ry o su rg ery  an d  em phasizes i ts  b enefits , b u t  p o in ts  to  i ts  failure in  cases o f a n y  m a jo r  p ro 
lapse. In  th e  n e x t c h a p te r  P . Schofield s ta te s  t h a t  th e  a im s o f a  successful o p e ra tio n , w h e th er 
o f open  or closed ty p e  a re , in  a d d itio n  to  m o b iliza tio n  o f th e  in te rn a l h aem o rrh o id s  fro m  th e  
sp h in c te r , a h ig h  l ig a tio n  o f th e  vessels w ith  m ax im al p re se rv a tio n  of th e  m ucosa  a n d  rem o v a l 
o f  th e  in vo lved  skin .

H aem o rrh o id s o f  m ucosal ty p e  assoc ia ted  w ith  sk in  tag s cause c ircu la r p ro lap se  and  
call fo r e lective  su rg ery . A cu te  in te rv en tio n s  m ay  be successfu l in  case o f th ro m b o sed , s tra n g u 
la te d  haem o rrh o id s . P ro p e r  se lection  of th e  cases a n d  a d e q u a te  fam ilia rity  o f th e  su rg e o n  w ith  
th e  tech n iq u e  be ing  ta k e n  fo r g ra n te d , m inor in te rv e n tio n s  are h igh ly  g ra tify in g  a n d  allow 
to  av o id  m ajo r su rg e ry  in  a  fa ir p ro p o rtio n  of th e  cases.

T he book p ro v id es a n  a u th o r ita tiv e  an d  u p - to -d a te  accoun t o f th e  c u r re n t  surg ical 
m e th o d s  an d  on  th e  g en era l lines o f th e ra p y . I n  th e  rev iew er’s opin ion i t  is u n su rp a sse d  b y  an y  
o th e r  w ork  p u b lish ed  on  th e  su b jec t in  recen t y e a rs .

M. K u n

Vaccination C ertification Requirem ents fo r  In terna tiona l Travel and Health A d vice  to Travellers 
1981. W H O , G en ev a  1981. 65 p p ., 2 tab le s , 1 a p p en d ix , 3 m aps, Sw. F r . 18.—

T hese a n n u a l p u b lic a tio n s  o f iden tica l t i t le  a n d  la y o u t a re  v e ry  u sefu l. T h e  p re sen t 
vo lum e prov ides in fo rm a tio n  essen tia l to  in te rn a tio n a l trav e l.

T he f ir s t  p a r t  deals w ith  th ree  im p o r ta n t a n d  t im e ly  issues su b jec ted  to  W H O  reg u la 
tio n s . In  th ese  y ears  no  in te rn a tio n a l v acc in a tio n  c e r tif ic a te  o u g h t to  be  req u ired  in  a n y  co u n try ,
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w ith  th e  ex cep tio n  of one fo r y e llo w  fever. R e g re ttab ly , th e  W H O  regu la tions to  th is  effec t 
a re  d is re g a rd e d  in  m an y  co u n trie s . F o r in stan ce , p re v e n tiv e  v a cc in a tio n  ag a in st ch o le ra  is 
r e q u ire d  in  va rio u s p a r ts  o f  th e  w o rld . T his has h a rm fu l consequences since cho lera  v a c c in a 
t io n s  a re  o f lim ited  va lue  an d  m a y , th e re fo re , give th e  v a c c in a te d  person a false sense o f sa fe ty  
fro m  in fe c tio n , w hich m ay  in te rfe re  w ith  th e  n ecessary  epidem iological m easures in c lu d in g  
e a r ly  d iag n o s is , ob se rv a tio n , iso la tio n , e tc . Some co u n trie s  still requ ire  im m u n iza tio n  a g a in s t 
sm a llp o x , th o u g h  th is  has been  ab o lished . On th e  o th e r  h a n d  v acc in a tio n  ag a in st yellow  fev er 
h a s  to  b e  s tr ic tly  observed  w here  i t  is ju s tified . The v a c c in a tio n  rem ains effective fo r 10 y ea rs  
f ro m  th e  10 d a y  of its  ap p lica tio n . R ev acc in a tio n  sh o u ld  be  u n d e rta k e n  still w ith in  th is  tim e  
b e fo re  im m u n ity  p rov ided  b y  th e  p rev io u s v acc in a tio n  h a s  v an ish ed . The v acc in a tio n  c e r tif 
ic a te  is v a lid  for 10 years. A sm a llp o x  v acc in a tio n  c e rtif ic a te  is accep tab le  on ly  if  i t  is in  co m p li
an ce  w ith  th e  in te rn a tio n a l fo rm  fo u n d  in  th e  A pp en d ix  o f  th e  book. T here  ex ists no  v a c c in a 
t io n  a g a in s t  m ala ria , on ly  re g u la r  p rev en tiv e  a n tim a la r ia l  m ed ication . This alone p ro v id es 
s a fe ty  to  th e  in d iv id u a l, b u t  i t  h a s  to  be borne in  m in d  th a t ,  desp ite  con tin u o u s a tte m p ts  
a t  e ra d ic a t io n , m ala ria  u n d e r  g iv en  c ircum stances m ay  b e  o f u tm o s t  g ra v ity , even  fa ta l.  W H O  
m u s t ,  th e re fo re , have  re p o rts  fro m  th e  respec tive  co u n trie s  on  th e  p revailing  m ala ria  s itu a tio n  
in  g o o d  tim e , w ith  a view  to  p re p a r in g  a collective a c c o u n t in te n d e d  fo r pu b lica tio n .

S e c tio n  2 lis ts  a lp h a b e tica lly  th e  vacc in a tio n  c e r tif ic a te  req u irem en ts  an d  th e  m a la ria  
s i tu a t io n  in  th e  in d iv id u a l c o u n tr ie s ; 63 o f th e  195 lis te d  h e re  have  no such re q u ire m e n ts . 
I n  th e  re m a in in g  coun tries a  v a c c in a tio n  certifica te  is re q u ire d  for th e  follow ing d iseases: 
ye llow  fe v e r  96, yellow  fev er -j- ch o le ra  31 co u n tries , ye llo w  fever -f- cholera -j- sm allp o x  
1 c o u n try ,  yellow  fever +  p o lio m y e litis  1 co u n try , c h o le ra  2 countries . M alaria r isk  a n d /o r  
o c c u rre n c e  h as  been re p o rte d  fro m  102 of th e  195 co u n trie s .

S e c tio n  3 groups th e  tra v e lle rs ’ h e a lth  h azard s on  th e  b asis of th e  following categ o ries: 
e n v iro n m e n ta l  (c lim atic  a n d  m eteo ro lo g ica l) facto rs a n d  ill-e ffec ts ; food an d  d rin k in g  w a te r ;  
a r th ro p o d e s  an d  hazard s o f o th e r  k in d s . T he section  closes w ith  a n  ou tline  o f th e  m ed ical ta sk s  
a f te r  th e  tra v e lle r’s re tu rn . T he p h y s ic ia n  fin d s here  v e ry  u se fu l ta b u la te d  reco m m en d a tio n s 
o n  h is  ta s k s  if  a  p a tie n t  seeks his ad v ice  fo r fever, d ia r rh o e a , e tc . a f te r  re tu rn  fro m  a  fo re ig n  
c o u n try .

S ec tio n  4 groups th e  h a z a rd s  acco rd ing  to  c o n tin e n ts  a n d  coun tries , b u t  in  closer d e ta il  
th a n  th e  fo rm er section.

S e c tio n  5 p o in ts  to  th e  poss ib ilities  o f p re v en tio n , s ta r tin g  w ith  th e  basic  p rin c ip les  
o f  p e rso n a l  a n d  specific p re v en tio n . T h e  excellen t te x t  d ire c te d  a t  th e  essentials is b a ck e d  b y  
tw o  u se fu l tab les . T he f i r s t  p re se n ts  th e  a n tim ala ria l d ru g s  (n am e, dosage, use a n d  ad v erse  
e ffe c ts ) , th e  second th e  d iseases r e la te d  to  food and  d r in k in g  w a te r  (nam e, p a th o g en ic  a g e n t, 
r o u te  o f  tran sm iss io n , geograph ic  p rev alen ce). The n am es, reg ions an d  countries a re  in d ex ed  
a t  th e  e n d  o f  th e  hook.

T h e  appendices include  a  p r in te d  vacc in a tio n  c e r tif ic a te  fo rm  and  3 m aps on  th e  m a la ria  
s i tu a t io n  a n d  th e  p revalence  o f y e llo w  fever in  A frica  a n d  S o u th  A m erica.

L. Cselkó

V a cc in a tio n  Certificate R equirem ents fo r  In ternational T ravel and  Health A dvice to Travellers 
1982. W H O , G eneva 1982. 70 p p ., 2 tab les, 1 a p p e n d ix , 3 m aps, Sw. F r. 12.—

T h is  vo lum e is sim ilar in  la y o u t  to  th e  p rev ious one  p u b lish ed  in  1981. H e re , to o , in 
fo rm a t io n  on  th e  in te rn a tio n a l v a c c in a tio n  ce rtif ic a tes  a n d  th e  p e rta in in g  q u estio n s a re  
c e n tre d  o n  th e  follow ing issues: re q u ire m e n ts  in  v a rio u s  c o u n trie s ; risk  facto rs; g ro u p in g  of 
r isk s  a cc o rd in g  to  c o n tin en ts  a n d  co u n trie s ; suggestions fo r  p re v en tio n . T he p re sen t p u b lica -
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tio n , m u ch  to  its  a d v an tag e , h as five  m ore pages, fo r th e  g rea tes t p a r t  on p re v e n tio n . M oreover 
i t  is ch eap er th a n  its  predecessor.

In  th e  lis t o f v a cc in a tio n  c ertific a te  re q u ire m e n ts  195 countries are  re p re se n te d ;  61 
co u n trie s  h av e  no such  re q u ire m e n ts  as opposed  to  th e  o th e r  134. On th e  basis o f  d iseases we 
f in d  th e  follow ing d is tr ib u tio n : yellow  fever 97 co u n trie s , yellow  fever +  ch o le ra  31 co u n trie s , 
yellow  fev er +  cho lera  -f- sm allpox  1 c o u n try , yellow  fev er -f- poliom yelitis 1 c o u n try ,  yellow  
fev er -f- ty p h o id  1 c o u n try , cho lera  2 countries . Since th e  p rev ious y ear v a c c in a tio n  c e rtif ic a te  
re q u ire m e n ts  h a d  th u s  com e in to  force in  tw o m ore cou n tries  (v acc in a tio n  fo r y e llow  fever 
an d  fo r yellow  fev er -f- ty p h o id , respec tive ly ). T h e  b o o k le t con ta ins, in  a d d it io n , accoun ts 
o f th e  m ala ria  s itu a tio n  fro m  102 countries.

L . C s e l k ó

G. E d w a r d s , A. A r i f : D rug Problems in  the Sociocultural Context. P ub lic  H e a l th  P ap ers  
No. 73. W H O , G eneva 1980. 258 p p ., 9 figu res, Sw. F r. 18.—

T his s tu d y  h as tw o m ajo r and  closely re la te d  a im s. T he f ir s t  is to  rev iew  th e  so c io cu ltu ra l 
a sp ec ts  o f d ru g -tak in g . T he second is to  p re sen t gu idelines for th e  fo rm u la tio n  o f  p o licy  and 
th e  p lan n in g  of p rogram m es.

C h ap te r 1 gives a n  acco u n t o f th e  a c tiv itie s  w hich  are pursued  b y  th e  in te rn a tio n a l  
agencies in  close co o p era tio n  w ith  W H O  all over th e  w orld  in re la tio n  to  th e  d ru g  p rob lem s. 
C h ap te r 2 on  so c iocu ltu ra l p a tte rn s  o f d ru g  use, gives a  long series o f d ra m a tic  im ag es in  the  
fo rm  o f case-stud ies from  T h a ilan d , M alaysia, In d ia ,  P a k is tan , B u rm a, A n d e a n  reg io n  of 
S o u th  A m erica, M exico, U SA , Ja m a ic a , E g y p t a n d  K en y a . I t  p rovides in fo rm a tio n  on  the  
m o st w ide ly  used  d rugs su ch  as op ia tes , hero ine , c an n a b is , coca, m ariju an a , e tc . a n d  on  the  
d is tr ib u tio n  of u sers b y  age, sex , o ccu p a tio n  a n d  geographic  region. T he d iffe ren ces and 
sim ila rities  o f d ru g  use in  th e  va rio u s co u n tries a re  d e a lt  w ith  in  C h ap ter 3. I n  th is  c o n te x t 
th e  use o f L SD  an d  o f o th e r  ty p es  o f d ru g -dependence  are  considered and  p ro b lem s o f  m u ltip le - 
d ru g  use  a re  discussed.

I t  is likew ise on  th e  basis o f case s tud ies a n d  ex am p les th a t  C hap ter 4 e n ti t le d  “ V arie ty  
in  H e a lth  Care A p p ro ach es” , illu s tra te s  th e  w ith d raw a l p ractices in  th e  d iffe re n t co u n tries , 
fo r in s tan ce  w ith d raw al p ro g ram m es for ad d ic ts  o n  a  v o lu n ta ry  basis in  H o n g  K o n g  w ith 
d raw al t re a tm e n t on  a  relig ious basis in  B u d d h is t tem p les  in T hailan d  (ag a in s t a  co m p en sa tio n  
co rrespond ing  to  $ 1.0 a  d ay ), d e to x ifica tio n  o f o p iu m  ad d ic ts  in  Sri L an k a , a c t iv it ie s  o f w ith 
d raw al t re a tm e n t in  em ergency  h o sp ita l u n its  (!) in  L o n d o n , w ithd raw al th e ra p y  fo r  alcocholics 
b a sed  on  th e  tra d itio n a l re lig ious an d  c u ltu ra l b ack g ro u n d  in  Ja p a n . T he ro le  o f  th e  general 
p ra c tit io n e r  is g iven  due  p rom inence  in  th is  c h ap te r .

C h ap te r 5 show s in  w h a t w ay  coun tries d iffe r in  th e ir  tre a tm e n t o f  d ru g  p ro b lem s. I t  
ta k e s  a  sober look a t  th e  s itu a tio n  an d  a d m its  w ith  p ra isew o rth y  sincerity  t h a t  c e r ta in  p rob lem s 
in v o lv ed  b y  c u ltu ra l  in flu en ces hav e  rem ain ed  u n so lv ed  to  th e  p re sen t d ay .

C h ap te r 6 gives a  su rv ey  o f th e  s tra teg ies  fo r red u cin g  d em and  fo r d ru g s , o n  th e  basis 
o f  case rep o rts . In  th e  f i r s t  p a r t  th e  w orld-w ide p ro b lem s posed b y  p sy c h o tro p ic  d ru g s  in 
p a r tic u la r  b y  d iazep in e -d eriv a tiv es a re  p o in ted  o u t u n d e r  th e ir  general aspects. T h is  is follow ed 
b y  a  d e ta iled  acco u n t o f  th e  s itu a tio n  in  those  co u n trie s  in  w hich abuse o f a lcoho l a n d  sm ok
in g  a d d  to  th e  p rob lem s of d rug-dependence .

C h ap te r 7 discusses th e  “ P re v e n tio n  and  th e  B alance  of S tra teg ies” ; i t  p ro v id e s  a  con
c e p tu a l fram ew o rk  an d  offers p ra c tic a l guidelines. C h ap te r  8 sets dow n th e  b a s is  fo r policy 
design , p ro g ram m e p lan n in g  a n d  p o in ts  to  th e  so c io cu ltu ra l perspec tives in  th e  f i r s t  place 
a t  a  n a tio n -w id e, g o v e rn m en ta l level. C hap ter 9 e n ti t le d  “ The Sense of th e  F u tu r e ” , th o u g h  
n o t  th e  lo ngest, b u t  c e rta in ly  one of th e  m ost in te re s tin g  p a r ts  o f th e  book , p o in ts  to  fu tu re
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t r e n d s  o n  th e  ground o f  e s t im a te s ,  p redic tions, ta k in g  in to  co n sid era tio n  changes in  socio
c u ltu r a l  p a tte rn s , d rug  p ro b lem s a n d  re lev an t m easu res, sp ec ific  an d  nonspecific  t r e a tm e n t,  
p re v e n tio n , studies of th e  b a c k g ro u n d  and  in te rn a tio n a l co o p era tio n . T hough  th is  c h a p te r  is 
o r ie n te d  som ew hat th e o re tic a lly , i ts  approach  is re a lis tic  a n d  sober, th erefo re , i t  is lik e ly  to  
b e  o f  h e lp  in  th e  p lan n in g  o f p ro je c ts  aim ed a t th e  so lu tio n  o f th e  d rug  problem .

L. Cs e l k ó

A ssessm en t o f  Public H ealth  a n d  Socia l Problems A ssocia ted  w ith  the Use o f  Psychotropic D rugs.
T ech n ica l R e p o r t Series N o . 656. W H O , G en ev a  1981. 54 p p ., Sw. F r . 4.0

A  W H O  E x p e rt  C o m m itte e  m eeting  was he ld  in  G en ev a , on  15-20 S ep tem b er 1980, 
w i th  th e  purpose  of ex am in in g  a n d  ev a lu a tin g  th e  im p le m e n ta tio n  o f th e  C onvention  o n  P sy c h o 
tro p ic  S ubstances (1971). T h e  s u b je c t-m a tte r  of th e  m e e tin g  is p resen ted  in  th is  book let.

C h ap te r 1 in tro d u ces th e  su b je c t  b y  a  survey  o f th e  p ro b lem s posed b y  th e  p sy ch o tro p ic  
su b s ta n c e s  and  of th e  re g u la tio n s  concerning th e ir u se . C h a p te r  2 on  th e  technology  fo r assess
m e n t  o f  e x te n t  of use o f p sy c h o tro p ic  substances discloses re m a rk a b le  facts. W hile in  th e  U .S .A . 
th e  c o n su m p tio n  of s t im u la n ts  a n d  b a rb itu ra te s  has b een  fo u n d  to  decline, m inor tran q u illize rs  
a n d /o r  seda tives exceed in  c o n su m p tio n  all o ther d ru g  c lasses . W hile th e  overw helm ing m a jo r
i ty  o f  u se rs o f tran q u illize rs , h ip n o tic s  and sed a tiv es o n  m ed ica l p rescrip tio n  are  fem ales, 
th o se  o f  th e  sam e d rugs d isp e n s in g  w ith o u t m edical p re sc r ip tio n  are  m ales. In  E u ro p e , too , 
c o n p su m p tio n  of b a rb itu re s  a n d  s tim u lan ts  has b e en  d ec lin in g  in  paralle l w ith  in creas in g  
d e m a n d s  fo r n o n b a rb itu ra te  h y p n o tic s , p a rticu la rly  fo r b en zo iap in es. In  th e  U .K . 5%  o f th e  
fe m a le  a n d  3%  of th e  m ale  p o p u la t io n  used tran q u illize rs  fo r  m ore  th a n  6 m o n th s in  th e  la s t  
y e a r . I n  o th e r countries o f W e s te rn  E urope  too , th e  use  o f  p sy c h o tro p ic  d rug  h as b een  in c reas
in g . I n  A u stra lia  old-age p e n s io n e rs  accounting  fo r 9 %  o f  th e  general p o p u la tio n  consum e 
a p p ro x im a te ly  45%  of th e  m a rk e te d  psycho trop ic  su b s ta n c e s . I n  the  Ph ilipp ines, T h a ila n d  
a n d  M alay sia  s tim u lan ts , s e d a tiv e s  o f  hallucinogens a re  b e in g  u sed  b y  4 to  8%  o f th e  seco n d ary  
sch o o l s tu d e n ts . In  th e  sam e  c h a p te r  useful guidelines a re  o ffered  for th e  assessm en t a n d  
q u a n tif ic a tio n  of co n su m p tio n  o f  p sychotrophic  su b s ta n c e s . Som e p a rticu la r  a sp ec ts  are 
p o in te d  o u t  and  re co m m e n d a tio n s  are  given.

C h ap te r 3 on th e  te c h n iq u e s  fo r th e  assessm ent d ru g -re la te d  h e a lth  p rob lem s, o u tlin e s 
th e s e  m eth o d s, evaluates th e ir  p ra c tic a b ility , p o in ts  o u t  th e  re la tio n sh ip s be tw een  th e  co n 
su m p tio n  of p sycho troph ic  su b s ta n c e s  and  m o rb id ity  a n d  m o r ta l ity , em phasizes th e  ro le  o f 
to x ico lo g ica l analysis, a n d  g ives som e recom m endations o n  th is  issue.

T h e  techniques fo r th e  a ssessm en t of d ru g -re la te d  soc ial p rob lem s form  th e  su b je c t 
o f  C h a p te r  4. H ere, too , th e  p r e s e n t  situ a tio n  is re g a rd e d  a s  th e  p ra c tic a b ility  o f th e  m eth o d s , 
c o n s id e ra tio n  being g iven  to  b e h a v io u ra l problem s, c r im in a l b e h av io u r an d  to  socioeconom ic 
e ffec ts .

C h ap te r 5 sum s u p  th e  conclusions and gives g e n e ra l recom m endations.
T h ere  ar th ree  a n n ex e s: ( i )  W H O ’s activ ities in  re la tio n  to  i ts  in te rn a tio n a l t r e a ty  

o b lig a tio n s ; ( i i )  th e  ro le o f  n o n g o v e rn m e n ta l o rg a n iz a tio n s ; a n d  ( i i i )  p roposed  m echan ism s 
fo r  th e  m on ito ring  of p sy c h o tro p h ic  drugs.

T h e  book ends w ith  a  com p reh en siv e  list o f re fe ren ce .
L . C s e l k ó
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P . H o r n b y , D. K . R a y , P . I. S h i p p , T. L. H a l l : Guidelines fo r  Health M anpow er P la n n in g , 
W H O , G eneva 1980. 368 p p ., Sw. F r. 26.—

T his volum e covers th e  su b je c t-m a tte r  o f a course on h e a lth  m anp o w er-p lan n in g . The 
course  consisted  of 12 sessions, acco rd ing ly  i t  is p re sen ted  in  12 ch ap te rs : 1. H e a lth  M anpow er 
P la n n in g ; 2. Ten S teps to  H e a lth  M anpow er P la n n in g ; 3. H e a lth  M anpow er S itu a tio n  R ep o rt 
on  E x is tin g  M anpow er a n d  Services; 4. F u tu re  S u p p ly  o f M anpow er; 5. M anpow er R equ ire
m en ts  —  Q u an tity , Q u a lity  an d  D is tr ib u tio n ; 6. M ism atches B etw een  S u p p ly  a n d  R equ ire
m e n ts ; 7. Solving M ism atch es; 8. O rg an iza tio n a l an d  M an ag em en t P ro b lem s; 9. M anpow er 
S tra te g y  an d  O utline P la n ; 10. D e ta iled  H e a lth  M anpow er D ev elo p m en t P lan ; 11. Im p lem en 
ta t io n  an d  M onitoring; 12. C oncluding Session.

T he ac tual su b je c t-m a tte r  is in tro d u ced  b y  general in fo rm a tio n  on  th e  course  itself. 
T h ere  are tw o p rin te d  fo rm s, one for th e  p a r tic u la rs  o f th e  s tu d e n t (nam e, age, ed u cation , 
e m p lo y m en t, sphere o f a c tiv ity ) , th e  o th e r for th e  op in ion  he has fo rm ed on th e  course  (ev a lu a 
tio n , com m ents , suggestions, etc .).

A clear a rra n g e m e n t, a n  ex ce llen t fo rm u la tio n  of th e  te x t ,  in s tru c tiv e  tab le s  a n d  illu s tra 
tiv e  d iag ram s belong to  th em  e rits  o f th e  book. W o rkers in  developing as well as in  in d u str ia l
ized  co n tries will f in d  i t  a re liab le  source of p ra c tic a lly  ra th e r  th a n  th eo re tic a lly  o rien ted  
in fo rm atio n .

L. Cs e l k ó

M. S c h a e f e r : Intersectoral C oordination and H ealth in  E nvironm enta l M anagem ent ; Pub lic  
H e a lth  P ap ers N o. 75. W H O , G eneva 1981. 122 pages, 5 tab le s , 4 fig u res , Sw . F r . 9.—-

T he tw o decades e lap sed  be tw een  1950 and  1970 w itnessed  a  d e fin ite  o r ie n ta tio n  of the  
p u b lic  m in d  all over th e  w orld  to w a rd  h u m an  e n v iro n m en t and  its  im p a c t on  h e a lth  and on 
socioeconom ic values. E n v iro n m e n ta l p re se rv a tio n  b eg an  to  ra n k  w ith  econom ic and  social 
d ev elo p m en t as a m ajo r o b jec tiv e  o f public  policy. T he f ir s t  c h ap te r  o f th e  b o o k le t “ B ackground  
to  th e  S tu d y ” , gives d e fin itio n s , h isto ric  fac ts  an d  p o in ts  to  various aspects. A t  th e  end of 
th is  c h a p te r  we fin d  a c o u n try  re p o rt  as a  p re lim in a ry  m odel and  com m en ts on  it. T he 11 
co n d itio n s o r p rov isions t h a t  shou ld  ch aracterize  such  a m odel are specified  in  full deta il.

T he “ m odel”  consists o f s ta te m e n ts  specify ing  11 cond itions or p ro v isions th a t  should 
ch arac te rize  a p roper o r a d e q u a te  n a tio n a l sy s tem  of co o rd in a tio n , recognizing  t h a t  no co u n try  
h as y e t fu lly  developed su ch  co n d itions and  prov isions. In  su m m ary  te rm s, th e  11 provisions 
a re , (a) ac tive  concern fo r h e a lth  a n d  en v iro n m en ta l v a lu es on th e  p a r t  o f th e  p o litica lly  effec
tiv e  segm en t of th e  p o p u la tio n ; (b ) reflection  of such  concern  am ong po litica l a n d  m anageria l, 
lead ers ; (c) in s titu tio n a liz e d  a rra n g e m e n ts  for in te rsec to ra l s tu d y , com m u n ica tio n  an d  decision
m ak in g  a t  policy and  tech n ica l levels; (d) m echanism s for th e  develo p m en t, en u n c ia tio n , and 
d issem in a tio n  of gu id in g  policies, law s, an d  no rm s; (e) linkage  of these  m ech an ism s w ith  the  
o rg an s o f po litica l p ow er; (f) sy s tem atized  an d  u p d a te d  in fo rm a tio n  on p ro b lem s, so lu tion  
tech n o lo g y , policies, an d  p ro g ram m es; (5) co o rd in a ted  sc ien tific /techn ical c a p a c ity  for d e te r
m in ing  an d  forecasting  c o n d itio n s an d  risks.

C h ap ter 2 gives a  “ D escrip tio n  an d  C om parison of N a tio n a l S tru c tu re s  a n d  Processes” ; 
i t  sum m arizes in fo rm a tio n  on th e  s tru c tu re s  an d  m ajo r processes in  21 co u n trie s  o r territo rie s  
a t  th e  tim e  of re p o rtin g  in  1978. 19 of th e  21 co u n tries -— th e  tw o ex cep tions b e in g  Iran  and 
I r a q  —  m ay  be classed  on th e  basis o f geographic, d em ograph ic  and  socioeconom ic featu res 
to  th e  follow ing 5 c lu s te rs: 1. C an ad a , F ed eral R ep u b lic  o f G erm any , J a p a n , U n ite d  S ta tes  of 
A m erica; 2. China, C zechoslovakia , P o land , Y u g oslav ia ; 3. D en m ark , H ong K ong , N ew  Z ealand; 
4. Chile, E g y p t, M exico, T u rk e y ; 5. In d ia , N epal, P a k is ta n , Sri L anka .
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C h a p te r  3 bears th e  t i t le  “ F a c to rs  In fluencing  In te rs e c to ra l C oord ination” . I t  develops 
th e  fo rm e r  lines fu rth e r by  e v a lu a tin g  th e  various facto rs in  th e  o p e ra tio n a l an d  m o n o p era tio n a l 
sy s te m s  a n d  b y  giving d e ta iled  d irec tiv e s  on in te rg o v e rn m e n ta l co o rd in a tio n  and  on th e  role 
o f  th e  p u b lic  h ea lth  system .

T h e  conclusions a re  fo u n d  in  C h a p te r  4 th e  resu lts  ach iev ed  in  in te rsec to ra l co o rd in a tio n  
a re  su rv e y e d  fu rth e r re q u ire m e n ts  a re  p o in te d  o u t an d  an  a cc o u n t is given of th e  a c tiv e  m eas
u re s  w h ic h  have  been tak en .

A p p en d ix  1 co n ta in s in fo rm a tio n  on  each o f th e  21 co u n trie s , A p p en d ix  2 p re sen ts  an  
a n a ly s is  o f  e x p lan a to ry  v a riab le s .

L. Cs e l k ó

R  M c M a h o n , E. B a r t o n , M. P i o t : On being in Charge. W H O , G eneva 1980. 366 p p ., Sw. F r .
12.—

T h e  jo in t  W H O -U N IC E F  C o m m ittee  has p ro v id ed  in v a lu ab le  help  b y  th is  boo k  for 
th e  so lu tio n  of th e  u rg e n t p ro b lem s po sed  by  th e  o rg a n iz a tio n  of p r im a ry  h e a lth  care  f irs t  
o f  a ll in  th e  developing co u n tries .

C h a p te r  1, an  in tro d u c tio n , o u tlin e s  th e  b ack g ro u n d , o b jec tiv es, m e th o d s a n d  design  
o f  th e  s tu d y . I t  also p ro v ides b r ie f  in fo rm a tio n  of c o m p a ra tiv e  c h a ra c te r  on  th e  co u n tries  
p a r t ic ip a t in g  in  these activ ities .

C h a p te r  2 is e n titled  “ D ecision-M aking  for PH C : E v o lu tio n  of th e  A p p ro ach  as a P ro c 
ess” , i t  d iscusses questions o f  th e o re tic a l  o rien ta tio n , ta k in g  c e rta in  co u n tries as m odels. 
In  c o n c lu s io n  it  s ta te s  t h a t  th e  p r im a ry  h e a lth  care a p p ro a c h  has evo lved  as a  process in  
re sp o n se  to  a  con tinu ing  n eed , ex em p lif ied  b y  th e  h is to rica l e v o lu tio n  in  th e  s tu d y  coun tries . 
F ro m  th e  p re sen t analysis o f  th e  e v e n ts  decision-m aking h a s  em erged  as a  process o p e ra tin g  
u n d e r  th e  influence of in te ra c t in g  fa c to rs  w hich m ay  be g ro u p ed  in to  fo u r ty p es : in te rn a l 
p o lit ic a l  co m m itm en t; e x te rn a l in flu e n ce s; n o n -g o v ern m en ta l in itia tiv e s ; an d  h e a lth  sector 
a n d  g o v e rn m e n t p lann ing  processes. Som e of these  facto rs a re  d e a lt w ith  in  su b seq u e n t c h ap 
te rs .

C h a p te r  3, “ Politics, G o v e rn m en t a n d  P lan n in g ” , is o f v e ry  wide scope, p o in tin g  to  
im p o r ta n t  fu n d am en ta l a sp ec ts , co n sid era tio n s, an d  p ro v id in g  p ra c tic a l guidelines re la tin g  
to  th e  s tra te g y  of p ub lic  h e a lth  develo p m en t. I t  also g ives reco m m en d a tio n s concern ing  
eco n o m ic  ta sk s , su p ra s tru c tu ra l d ecisions, th e  d ecen tra liza tio n  o f th ese  ac tiv ities , on  b u re au c 
ra c y , e tc .

I n  C h ap te r 4 th e  p o ss ib ilities o f  co m m u n ity  in v o lv e m en t a n d  o f in te rsec tio n al co o p era 
t io n  a re  d e a lth  w ith . C h ap te r 5 d e a ls  w ith  th e  question  h ow  decisions on p r im a ry  h e a lth  care 
tu r n  o u t  in  p ractice . T he su b s ta n c e  o f  C h ap te r 6 is im p lied  in  its  ap p ro p ria te  t it le , “ D ecisions 
o n  H e a l th  Sector R esources: a  L itm u s - te s t  of C o m m itm en t” . F in a lly , C h ap te r 7 se ts dow n 
th e  re co m m a n d a tio n s  o f th e  J o in t  C om m ittee  on  H e a lth  P o licy  in  e ig h t p o in ts .

T h o u g h  th e  b o o k let h as b e e n  p r im a rily  in ten d ed  fo r use  in  developing co u n trie s , th e  
p r a c t ic a l  in fo rm a tio n  i t  offers w ill b e  he lp fu l to  o rg an iza tio n s o f a n y  o th e r  c o u n try  h av in g  
to  co p e  w ith  p rim ary  h e a lth  care  ta sk s .

L . Cs e l k ó

N a tio n a l D ecision-M aking fo r  P r im a ry  H ealth Care. W H O , G en ev a  1981. 69 p p ., Sw. F r . 12.—

T h is  is a m ost a p p ro p ria te  gu id e  fo r m iddle-level m a n a g e m e n t in  p r im a ry  h e a lth  care. 
I t  le n d s  i ts e lf  to  teach ing  as well as to  lea rn in g  purposes. I t s  s ty le  is c le a r , u n am b ig u o u s. F ro m  
th e  d id a c tic  p o in t of v iew  i t  also d ese rv es ev ery  praise. I t s  log ica l a rra n g e m e n t, its  illu s tra tio n s
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a n d  sketches m ake ev en  in tr ic a te  sub jec ts  accessible to  th e  learner. I ts  lin e -d raw in g  an d  
d iag ram s are  v e ry  in s tru c tiv e . T here are  5 sections.

Section  1 p ro v ides a n  answ er to  th e  q u estio n : W h a t is m an ag em en t?  H e re  we fin d  
d e fin itio n s and  desc rip tio n s o f th e  va rio u s fu n c tio n s o f m an ag em en t. T his p a r t  closes w ith  
exercises o f p re v a len tly  te s t  charac te r.

Section  2 is e n tit le d  “ W orking w ith  People in  th e  H ealth -T eam  A p p ro ach ” . T h e  su b jec t 
o f b asic  im p o rtan ce  is d iscussed  un d er th e  follow ing a sp ec ts : W h a t is a  h e a lth  te a m ?  H ow  
to  lead  a h e a lth  te a m  a c tiv itie s  and  contro lling  a n d  assessing  w ork. T his is likew ise follow ed 
b y  exercises.

Section  3 “ M anaging  R esources”  deals w ith  m an ag in g  eq u ip m en t, d rugs, m o n ey , tim e 
space  pap erw o rk  an d  closes w ith  exercises. T his is one o f th e  m o st ex ten siv e , b u t  a t  th e  sam e 
tim e  one o f th e  m o st in te re s tin g  ch ap ters  w ith  illu s tra tio n s , tab le s  an d  sketches o f h ig h  d id ac tic  
v a lu e  w ritte n  in  a c lear, easy  sty le.

Section  4 on “ P la n n in g  P rim ary  H e a lth  Care S erv ices”  falls in to  3 c h ap te rs  on  p lan n in g , 
im p lem en tin g  and  e v a lu a tin g  h e a lth  ac tiv ities , re sp ec tiv e ly . T his is th e  o th e r m o st successfu l 
sec tion  of th e  book w ith  a m aste rfu l fo rm u la tio n  o f th e  ta sk s . I t  also ends w ith  exercises.

T he G lossary  a t  th e  end  of th e  book is m o st u sefu l. I ts  defin itions a re  concise  and  
acc u ra te .

L . C s e l k Ó

In terna tional Digest o f  H ealth Legislation. Y ol. 31. N o. 4. W H O , G eneva 1981. 312 pp .

T h is is one o f th e  q u a r te r ly  pub lica tio n s o f W H O  in  w hich th e  reg u la tions, in s tru c tio n s  
a n d  decrees issued b y  th e  h e a lth  legislation  of each  M em ber S ta te  are c u rre n tly  reg is te red .

T he reg u la tio n s  o f d ru g  abuse in  develop ing  co u n trie s  is th e  su b jec t o f S ec tio n  1. I t  
o ffers in fo rm a tio n  o f h igh  in te re s t, derived  from  th e  s i tu a t io n  in  32 countries. I t  re g is te rs  th e  
reg u la tio n s  w hich h av e  been  h ith e rto  in  force, re la tin g  to  th e  com pounds classified  a s  d rugs, 
to  th e  d efin itio n  o f d ru g  dependence , to  t re a tm e n t, re h a b ili ta tio n  and  to  w ays a n d  m ean s of 
in te rn a tio n a l  co opera tion .

Section  2 co n ta in s th e  regu la tions issued b y  th e  n a tio n a l g o v ernm en t o f  16 co u n tries  
(B e rm u d a , B u lgaria , C an ad a , Chile, D en m ark , E c u a d o r , Greece, H ong K ong , H u n g a ry , 
L eso th o , L ib y an  A rab  Y am ah iriy a , L u x em b u rg , N ew  Z ealand , T u rk ey , U n ited  R ep u b lic  
o f T an zan ia , U .S.A .). A ccu ra te  title , f in d in g  lis t a n d  b rie f  su m m ary  of th e  reg u la tio n s  a re  given 
fo r each  c o u n try .

In  Section  3 we fin d  s ta tu to ry  provisions, m easu res an d  d ec lara tions w hich  h a v e  come 
in to  force b y  th e  assoc ia tion  o f several co u n tries , on  a  s tr ic t ly  regional basis (A sso c ia tio n  of 
S o u th  E a s t A sian  N a tio n s , E u ro p ean  C om m unities, M ed ite rran ean  C oastal S ta te s , M exico 
a n d  th e  U n ited  S ta te s  o f  A m erica, S o u th  A m erica, U n ite d  N a tio n s E conom ic C om m ission  
fo r E u ro p e .)

Section  4 covers som e recen t prob lem s con cern in g  p rac tica lly  all co n tin e n ts . W e fin d  
here  su cc in t in fo rm a tio n  concern ing  sm oking, a lcoho lism , en v iro n m en ta l p ro tec tio n , s a n ita ry  
p ro b lem s o f food an d  d rin k in g  w ater.

F ro m  th is  book  i t  em erges th a t  th e  h e a lth  re g u la tio n s  o f va rio u s co u n tries  a re  d irec ted  
m a in ly  a t  d rugs, sm ok ing , o ccu pational h aza rd s, e n v iro n m en ta l p o llu tion , ep idem io log ica l 
q u estio n s an d  v a cc in a tio n , th o u g h  m ore th a n  f if ty  o th e r  h e a lth  aspects are also considered .

L . C s e l k ó
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B e c h t e l , R . M .: Low-Cost R u ra l H ealth  Care and H ealth  M anpow er Tra in ing . Y o l. 7. A n 
a n n o ta te d  b ib lio g rap h y  w ith  sp ec ia l em phasis on  d ev elo p in g : In te rn a tio n a l D e v e lo p m en t 

R esearch  C entre , O ttaw a  1981. 142 pp .

T h is  bo o k , th e  7 th  vo lum e o f  th e  w idely  k n o w n , u se fu l series, is o f sim ilar o u tla y  an d  
e x te n t  a s  i t s  precedessors an d  c o n ta in s  700 item s o f in fo rm a tio n  on five  m ain  issues in  a  con
d e n se d  fo rm .

S e c tio n  1 lis ts th e  basic  so u rces , th e  re ference  w o rk s , Section 2 (p e rh ap s th e  m o st 
in te re s t in g  p a r t) ,  covers questions o f  o rg an iza tio n  a n d  p lan n in g . In  th e  la t te r  p a r t  th e  su m m a
ries  o f  th e  s tu d ies  on  s ta ffin g , o rg a n iz a tio n  a n d  m a n a g e m e n t p ro jec ts , c u ltu ra l a n d  f in an c ia l 
a s p e c ts ,  geo g rap h ic  d is tr ib u tio n  o f serv ices, ep idem io logy , fam ily  p lan n in g , m o th e r a n d  child  
w e lfa re  a n d  n u tr i t io n  are a rran g ed  in to  7 ch ap te rs . Sec tio n  3 on  p rim a ry  h e a lth  care  im p lem en 
ta t io n ,  is  sh o rte r . I t  falls in to  4 c h a p te rs  covering  th e  fo llow ing top ics: ru ra l  p a t ie n t  care , 
m o b ile  u n i ts  a n d  services, c o m m u n ity  h e a lth  ed u ca tio n . S ec tio n  4 on  p rim a ry  h e a lth  m an p o w er 
t r a in in g  a n d  u tiliza tio n , gives so u rces o f d e fin ite ly  p ra c t ic a l  o rien ta tio n , those  re la tin g  to  
p ro fe s s io n a l an d  nonprofessional w o rk ers  be ing  on th e  w hole  g rouped a p a rt .  I n  th is  sec tion  
te a c h in g  a id s  are  also re fe rred  to . S ec tio n  5 includes fo rm a l ev a lu a tiv e  studies.

T h e re  are  v e ry  good lis ts  o f  a b b rev ia tio n s  a n d  o f  acro n y m s. T he te rm s a n d  geograph ic  
n a m e s  a re  in d exed .

L . C s e l k ó

D rin k in g -W a te r  and San ita tion , 1981-1990 . W H O , G en ev a , 56 p p ., 2 tab le s , Sw. F r . 9.—-

I n  o rd e r to  im prove th e  h e a l th  o f th e  p o p u la tio n s  a  p rogram m e of th e  In te rn a tio n a l  
D r in k in g  W a te r  S upp ly  an d  S a n ita t io n  D ecade (to  b e  re fe rre d  to  as D ecade) h as b een  e labo
r a te d  b y  W H O  an d  is p re sen ted  in  th is  book.

C h a p te r  1 gives a  su rv ey  o f  th e  D ecade ta rg e ts  a n d  g lobal coverage, su b seq u e n tly  i t  
o u tlin e s  th e  fac to rs  o f th e  D ecade a p p ro ac h . T hese a re , a t  th e  n a tio n a l level: 1. co m p le m e n ta ry  
s a n i ta t io n  a n d  w a ter-su p p ly  d e v e lo p m en t; 2. s tra te g ie s  t h a t  give precedence to  u n d e rse rv e d  
p o p u la t io n s ,  b o th  ru ra l  a n d  u rb a n :  3. p rog ram m es t h a t  w ill serve as a  m odel fo r se lf-re lian t, 
se lf -su s ta in in g  ac tio n ; 4. use o f  soc ia lly  re le v an t sy s te m  t h a t  people can  afford ; 5. asso c ia tio n  
o f c o m m u n itie s  in  all stages o f p ro je c ts ;  c o o rd in a tio n  o f  w a te r  su p p ly  an d  s a n ita t io n  p ro 
g ra m m e s  w ith  those  in  o th e r  se c to rs ; 7. a ssoc ia tion  o f  w a te r  sup p ly  an d  s a n ita t io n  w ith  
h e a l th  im p ro v e m en t.

A t  th e  in te rn a tio n a l level em p h asis  is la id  o n  1. p ro m o tin g  an d  su p p o rtin g  n a tio n a l 
p ro g ra m m e s  fo r th e  D ecade th ro u g h  tec h n ica l co o p era tio n ; 2. c o n cen tra tin g  tech n ica l co o p era 
t io n  o n  b u ild in g  u p  n a tio n a l c ap ac itie s  an d  g en era tin g  d y n a m ic , self-sustain ing  p ro g ram m es;
3. p r o m o tin g  tech n ica l co o p era tio n  a m o n g  developing c o u n tr ie s ; an d  4. encourag ing  th e  e x te rn a l 
f in a n c in g  o f  th e  n a tio n a l D ecade ac tiv itie s .

C h a p te r  2 on c o m m u n ity -w a te r  su p p ly  and  s a n ita t io n  in  th e  D ecade, ra ises a  d iv e rs ity  
o f  p ro b le m s , m a in ly  on  a c o n ce p tu a l basis (sh o rtco m in g s o f  g o v ern m en ta l s tra te g ie s  a n d  of 
in te r n a t io n a l  su p p o rt; p e r tin e n t conferences, re so lu tio n s  a n d  conven tions; W H O  policy). 
T h is  c h a p te r  also deals w ith  to p ic s  o f  m ore p ra c tic a l o r ie n ta tio n  re la tin g  to  th e  essen tia l 
e le m e n ts  o f  D ecade (c o m p lem en ta ry  w a te r  su p p ly  a n d  s a n ita t io n  developm en t, c o n d itio n s in  
u r b a n  a n d  ru ra l  areas, p ra c tic a b le  p ro g ram m es, p a r tic ip a tio n  of th e  co m m unity ). C h a p te r  3, 
th e  m o s t  hom ogeneous of a ll, g ives reco m m en d a tio n s to  th e  g o v ernm en ts of th e  in d iv id u a l 
c o u n tr ie s  in  a  fram ew ork  fo r n a tio n a l  ac tio n : co o rd in a tin g  a n d  action  co m m ittees sh o u ld  be 
b r o u g h t  in to  ex is tence fo r th e  d u ra tio n  o f  th e  D ecad e ; p lan n in g  should  be o f c o n tin u o u s  
c h a ra c te r  a n d  social p a r tic ip a tio n  sh o u ld  be  secured  fo r  th e  en tire  p lan  from  i ts  v e ry  design
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to  i ts  execu tion . S tra te g ic  sem in ars , ed ucative  w o rk  a n d  good connections a re  essen tia l. In  
th e  p rac tica l guidelines fo r th e  p ro g ram m es, em phasis is la id  on  th e  questions o f th e  coverage 
p ro g ram m es, th e  p ro g ram m es a n d  of th e ir  eq u ilib riu m . I n  th is  c o n te x t th e  p ro g ram m es fo r 
th e  ru ra l  areas, u rb an -frin g e  a rea s, sm all- and  m ed iu m -sized  to w n s an d  for a reas o f  reg ional 
scope also receive th o ro u g h  co n sid era tio n . Q uestions o f m an p o w er, m ass co m m u n ica tio n  m edia , 
h e a l th  edu ca tio n , p a r tic ip a tio n  o f th e  co m m u n ity , tech n o lo g y , in fo rm a tio n  an d  su p erv isio n  
are  also discussed.

T here  are tw o  a p p en d ix es : 1. R eso lu tions a n d  a c tio n  p ro g ram m e of th e  U n ited  N a tio n s 
W a te r  Conference (M ar del P la ta ,  14-15 M arch 1977); 2. R eso lu tio n  35/18 o f th e  G eneral 
A ssem bly  o f th e  U n ited  N a tio n s .

L. Cs e l k ó

D isability  Prevention and R ehabilitation. W H O , G en ev a  1981. 40 p p ., Sw. F r. 3.—

T his book let gives an  a cc o u n t o f  th e  E x p e rt  C o m m ittee  M eeting  on  D isab ility  P re v e n 
tio n  and  R e h ab ilita tio n  held  in  G eneva  on 17-23 F e b ru a ry  1981, in  th e  from  of a  lucid , in fo rm a 
t iv e  su m m ary  d irec ted  a t  th e  essen tia ls.

C hap ter 1 is o f  in tro d u c to ry  ch arac te r. C h ap te r 2 gives d e fin itio n s o f te rm s an d  concep ts 
re la te d  to  th e  d isab ility  p rocess a n d  its  reh ab ilita tio n . T h o u g h  each  de fin itio n  is c lear a n d  ex 
p lic it, th e re  are th ree  w h ich  dese rv e  p a rticu la r  n o tice , ow ing  to  th e ir  p rac tica l im p o rtan ce . In  
th e  c o n te x t o f h e a lth  ex p erien ce , an  im pairm ent is a n y  loss o r a b n o rm a lity  o f psycholog ical, 
physio logical o r a n a to m ic a l s tru c tu re  o r fu n c tio n ; a  d isab ility  is a n y  re s tr ic tio n  or lack  (re su lt
in g  from  an  im p a irm e n t)  o f a b ili ty  to  perform  an  a c t iv ity  in  th e  m an n e r o r w ith in  th e  ran g e  
considered  n o rm al fo r a  h u m a n  be ing ; an d  handicap  is a  d isa d v an tag e  for a given in d iv id u a l, 
re su ltin g  from  an  im p a irm e n t o r a  d isab ility , t h a t  lim its  o r  p re v en ts  th e  fu lfilm en t o f  a role 
t h a t  is no rm al for t h a t  in d iv id u a l depending  on h is age, sex  an d  social an d  c u ltu ra l  facto rs. 
T h is  c h ap te r  gives th e  m ain  lines o f app ro ach  to  d isa b ility  p re v en tio n  an d  re h a b ilita tio n  a t  
a  social level and  to  th e  Social in te g ra tio n  of th e  d isab led . T h e  in te re s t  of th e  issues ra ised  in 
C h ap te r 3 is im plied  in  its  t i t le :  “ R eview  of P rev a len ce  o f  D isab ility , Q u a lity  o f Life am ong 
th e  D isabled  and  F u tu re  T ren d s  in  P revalence” , b u t  th e  s itu a tio n  rev ea led  b y  i ts  fig u res  is 
a n y th in g  r a th e r  th a n  fa v o u rab le . On th e  evidence o f s ta tis t ic s  fro m  1976, th e  p ro p o rtio n  of 
d isab led , h an d icap p ed , u n d e rp riv ileg ed  persons in  th e  w o rld  w as e s tim a te d  a t  1 0% , th e  n u m b er 
o f d isab led  ch ild ren  a t  60 to  70 m illion  in  1970. S hould  th e  ex is tin g  p rev en tiv e  facilities n o t  
be  ex p lo ited  an d  fu r th e r  dev elo p ed , th is  nu m b er m ay  a t t a in  135 to  150 m illion  b y  th e  y ear 
2000. C h ap ter 4 deals w ith  th e  ap p ro ach  to th e  p ro b lem  o f  d isab ility  and  its  s tra te g y . T he 
specific s tra te g y  m ay  be su m m ed  up  as follows, ( i )  P re v e n tio n  o f d isab ility  th ro u g h  all ty p es  
o f  m easu re  w ith in  an d  w ith o u t th e  h e a lth  sector, t h a t  c o n tr ib u te  to  a  re d u c tio n  in  th e  incidence 
o f  im p a irm en t. I f  a n  im p a irm e n t is p re sen t, m easures sh o u ld  be ta k e n  to  reduce  its  se v e rity  or 
to  postp o n e  th e  occurrence  of d isab ility  and h an d ic ap , ( i i )  P ro v isio n  of re h a b ili ta tio n , u sing  
th e  p rim a ry  h e a lth  care  ap p ro ac h . C om m unity -based  re h a b ili ta tio n  services w ith  an  a p p ro p ri
a te  system  of superv ision  a n d  re fe ra i should  be p ro v id ed , w ith  th e  a im  of to ta l  coverage of all 
p o p u la tio n s . These serv ices d e liver a t  least th e  m o st e ssen tia l care , a n d  form  a n  in te g ra l p a r t  
o f th e  n a tio n a l socioeconom ic d ev elo p m en t p ro g ram m e. T h e  n ecessity  for th e  earlie st possib le 
general ap p ro ach  a n d  specific  s tra te g y  is em phasized .

C h ap ter 5 deals w ith  th e  p re v en tio n  of d isa b ility , s e p a ra te ly  fo r th e  develop ing  a n d  for 
th e  in d u stria lized  co u n tries . I n  th e  developing co u n trie s , a t  th e  f i r s t  level o f p re v en tio n , th e  
p rim e  ob jectives a re  to  p ro m o te  socioeconom ic d e v e lo p m en t a n d  to  p rov ide  im p ro v ed  h e a lth  
co nd itions fo r th e  800 m illion  h u m an  beings who a re  liv in g  in  ex trem e  p o v e rty . W ith in  these  
general m easures, f ig h t a g a in s t m a ln u tritio n  an d  in fec tio u s diseases p re v en tio n  a n d  m ore
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e ffic ie n t m an a g em e n t o f acc id en ts a n d  im p ro v e m en t o f p e r in a ta l  care belong to  th e  p r im a ry  
ta sk s . T h e  second level o f p re v en tio n  im plies p rov ision  fo r th e  necessary  d rugs a g a in s t lep rosy , 
tu b e rc u lo s is , ear infections, ep ilepsy , psychoses, h y p e rte n siv e  disease, d iab e tes  a n d  tra c h o m a  
a n d  fo r th e  necessary  surg ical in te rv e n tio n s  such  as tr e a tm e n t  o f w ounds, f ra c tu re s  a n d  of 
o th e r  in ju r ie s  to  th e  lim bs, o p e ra tio n s  fo r c a ta ra c t  e tc ., a n d  as fa r  as possible fo r re h a b ili ta tio n . 
In  th e  in d u str ia liz ed  coun tries p re v e n tio n  has to  be d irec ted  f irs t  o f all a t  tra ff ic  acc id en ts  an d  
o c c u p a tio n a l and  dom estic  in ju ries . E a r ly  d iagnosis a n d  th e ra p y  of ch ron ic  o rg an ic  diseases 
su ch  as rh e u m a tism , diseases o f th e  h e a r t  a n d  c ircu la tio n , re sp ira to ry  a n d  m e n ta l d iseases, 
g e n e tic  d e fec ts , e tc . are also m ajo r fie ld s  o f p re v en tio n .

C h a p te r  6 review s th e  s itu a tio n  o f re h a b ili ta tio n  in  th e  in d u stria liz ed  co u n trie s . Som e 
q u e s tio n s  o f  o rgan ization , p ro v isio n  fo r specia lized  m an p o w er, m an ag em en t a n d  su p erv isio n  
are  d iscu ssed  and  reco m m en d a tio n s a re  g iven . C h ap te r 7 re la tin g  to  th e  dev elo p in g  co u n trie s  
is o f th e  sam e co n te x t as th e  fo rm er, b u t  th e  reco m m en d a tio n s are covered  b y  C h a p te r  8. 
T h is  is a n  e x h au s tiv e  c h ap te r  p ro v id in g  a  g re a t deal o f  fa c tu a l in fo rm a tio n . C o o p eratio n  w ith  
W H O  a n d  co o rd in a ted  w ork  of o th e r  o rg an iza tio n s a n d  agencies are o u tlin e d  in  C h ap te r  9. 
C h a p te r  10 co n ta in s general re co m m e n d a tio n s  fo r th e  g o v ern m en ts  o f th e  in d iv id u a l co u n trie s .

T h e re  is a lis t o f references a n d  a n  a p p en d ix  w ith  exam ples of p rov isions a n d  m easu res.

L . Cs e l k ó

M ed ica l certification o f  cause o f  death. W H O , Geneva, 1979. p p . 27, Sw . F r . 2 . —

T h is  b o o k let now  in its  fo u r th  ed itio n  h as th e  a im , to  give th e  p h y sic ian  c lear in s tru c tio n s  
on  th e  in te rn a tio n a l s ta n d a rd s  he  h a s  to  com ply  w ith  on  issuing a  m ed ical c e r tif ic a te  o f  th e  
cau se  o f  d e a th .

T h e  in tro d u c tio n  p o in ts  o u t  th e  sign ificance o f c e rtif ic a tio n  and  discusses th e  h is to rica l 
b a c k g ro u n d s  of th e  p re sen t re co m m en d a tio n s . A se p a ra te  c h a p te r  offers a  b asis fo r th e  id e n tif i
c a tio n  o f  th e  causes of d e a th  a n d  reco m m en d s a p r in te d  fo rm  for th is p u rpose . T h en  th e  m ain  
cau ses o f  d e a th  are lis ted  in  d e ta il. T h e  re m a in in g  p a r t  o f th e  b o o k let is a  co llection  o f case 
re co rd s . W e fin d  here 21 m odels fo r d e a th  c e rtific a tes , w ith  one or m ore d iffe ren t disease  as 
th e  c au se  o f  d e a th  in  each  case. T hese  m odels a re  u sefu l as th e y  cover p ra c tic a lly  th e  en tire  
in te rn a t io n a l  lis t of causes o f d e a th .

A s a  guide for in te rn a tio n a l s ta n d a rd iz a t io n  th e  b o o k le t will be  useful to  th e  p ra c t i
tio n e r.

L . Cs e l k ó
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THE YAMAGIWA-YOSHIDA MEMORIAL 
INTERNATIONAL CANCER STUDY GRANTS

The Y am agiw a-Y oshida Memorial In ternational Cancer Study Grants 
are funded by the Japan N ational C om m ittee for the ШСС which receives 
support from the O lym pus O ptical Company. T hese Study Grants are adm inis
tered by the International U nion Against Cancer.

T hey are designed to  enable in vestigators o f any nationality  to gain 
experience in, or m ake com parative studies of, special techniques in b oth  the 
biological and clinical aspects o f cancer research.

The stu d y  grants w ill not be awarded for th e  purpose of v isiting  a num ber  
of institu tes or o f so lely  participating in congresses, conferences, and sym posia.

They will be awarded for periods not exceed in g  90 days.
Each grantee w ill receive a travel allow ance towards the cost of a tourist/ 

econom y air fare, and a liv in g  allowance tow ards th e  cost o f board and lodging. 
No allowance will be paid  for dependents.

The closing dates for receipt applications w ill be 30 June or 31 D ecem ber  
of each year.

Successful applicants w ill be notified w ith in  90 days of each closing date. 
Study Grants m ust be a ctiva ted  within 180 d ays of the date o f  notification .

A pplication forms and additional in form ation  m ay be obtained from:

IN T E R N A T IO N A L  U N IO N  AGAINST C A NCER

Rue du Conseil-Général 3
1205 Geneva
Switzerland



CANCER RESEARCH CAMPAIGN 
INTERNATIONAL FELLOWSHIPS

T he International U n ion  A gainst Cancer, w ith  funds provided b y  the  
Cancer Research Campaign (U K ), w ill award fellow ships for research on cancer. 
T h ese are designed to enable investigators to  work abroad to gain new  exp eri
ence in  clinical or basic research in cancer. These fellowships are also open to  
in v estig a to rs in the behavioural or social sciences relevant to cancer.

Fellow ships will be granted  only  to  persons on the staff o f u n iversities, 
tea ch in g  hospitals, research laboratoires or sim ilar institutions. A pplicants  
m u st h a v e  between tw o and ten  years’ post-doctoral experience (P h . D ., 
M. D ., DYM) or equivalent.

A  fellowship will n o t b e granted to  a person who wishes to p erfect his 
tra in in g  or who wishes to  v is it  b riefly  several in stitu tion s abroad. The duration  
o f  th e  fellow ships ordinarily w ill be one year b u t th is  period m ay be longer or 
shorter in  special circum stances.

T h e stipend will be f ix e d  on the basis o f £ 9.000 per annum ad ju sted  to  
th e  co st o f  living in the h ost country.

T h e fellow will receive a travel allow ance tow ards the cost o f  a tou rist/ 
eco n o m y  class air fare. A  sim ilar allowance w ill be granted to  the spouse who 
w ish es to  join  a fellow for six  m onths or more.

T h e deadline for receiv in g  applications and supporting docum ents is 1 
O ctober. Successful applicants m ay begin their Fellow ship at any tim e during  
th e  tw e lv e  months period beginning 1 May

A pplication  forms and additional inform ation m ay be obta ined  from:

IN T E R N A T IO N A L  U N IO N  A G A IN ST CANCER

rue du Conseil-Général, 3
1205 G eneva
Sw itzerland



INTERNATIONAL CANCER RESEARCH 
TECHNOLOGY TRANSFER PROGRAMME

(ICRETT)

The International Union A gainst Cancer, w ith  funds p artly  provided  
b y  the International Cancer Research D ata  B ank (ICRDB) o f th e  N ational 
Cancer Institu te o f  the U nited  States o f Am erica, and partly b y  th e  In ternatio
nal U nion A gainst Cancer, will award “ International Cancer R esearch Techno
logy  Transfer” grants for research on cancer.

The purpose o f  th is programme is to prom ote direct and rapid personto- 
person transfer o f inform ation about new  or im proved techniques or m ethods 
betw een investigators located  in different countries who are w orking in  areas 
o f basic, clinical or behavioural research in  order to  further th e  progress of 
cancer research.

The available funds are designed to  perm it investigators o f  an y  natio
nality* to v isit a research centre or centres abroad for a period n ot exceeding  
28 days. The grant w ill be allocated towards travel and living exp en ses.

The selection o f applicants w ill he on a continuous basis and th e  results 
w ill be com m unicated as rapidly as possible.

Additional inform ation and applications forms m ay be ob ta in ed  from:

IN T E R N A T IO N A L  U N IO N  A G A IN ST CANCER

rue du Conseil-Général 3, 1205 G eneva  
Switzerland

* In  accordance w ith  U S F ed era l R eg u la tio n s , th is  P ro g ram m e is n o t  o p e n  to  em 
ployees o f US G o v e rn m en t Agencies.



ARERICAN CANCER SOCIETY 
ELEANOR ROOSEVELT 

INTERNATIONAL CANCER FELLOWSHIPS

T he International U n ion  Against Cancer, w ith  funds provided b y  the  
A m erican  Cancer S ociety , w ill award fellow ships for research on cancer.

T he awards w ill be granted to experienced investigators w ho have  
dem onstrated  their a b ility  for independent research and who wish to  broaden  
th eir  experience by a period o f  study at a single in stitu tio n  in another country.

Fellow ships w ill be granted  only to persons on the staff o f universities, 
tea ch in g  hospitals, research laboratories or sim ilar institutions.

Awards will be m ade to  investigators w ho are devoting them selves either 
to  th e  experim ental or th e  clin ical aspects o f  cancer research.

Fellow ships w ill n o t b e granted to persons w ho wish to  perfect their 
tra in in g  in m ethods o f  cancer detection or in  therapeutic  techniques, or who 
w ish  to  v isit briefly several institutions abroad.

T he duration o f fe llow sh ips will be one year  b u t in  special circum stances 
th is  period m ay be longer or shorter.

T he stipend w ill be b ased  on the current sa lary  o f  the applicant and the  
sa lary  o f  an investigator o f  comparable experience in  the place where the  
ap p lican t expects to  stu d y .

A n allowance w ill be m ade towards the co st o f  travel o f the fellow  and of 
th o se  dependants who w ill accom pany him.

T he deadline for receiv ing  applications and  supporting docum ents is 
1 O ctober. Successful ap p lican ts m ay begin their  Fellow ship at any tim e during 
th e  tw e lv e  m onths’ period beginning 1 May.

A pplication form s and additional inform ation  m ay be obtained from:

IN T E R N A T IO N A L  U N IO N  AGAINST C ANCER

rue du Conseil-Général, 3
1205 G eneva
Sw itzerland



2ND INTERNATIONAL COURSE OF RENAL 
TRANSPLANTATION

REN A L TRA N SPLA N TA TIO N  U N IT  • C H A IR  O F UROLOGY • IMMUNOLOGY D E P A R T M E N T
H O S P IT A L  C LlN ICO

Barcelona, December 12th , 13th, 14th and 15th 1983

The 2nd International Course o f  R enal Transplantation w ill be held in 
Barcelona (Spain) at the Palacio de Congresos on the 12th, 13th , 14th  and 15th 
o f Decem ber, 1983 directed b y  D rs. Jose  Ma Gil-Vernet, A n to n io  Caralps, 
J. V ives, J. Andreu and A. Brulles.

The Course w ill address the m ost significant medical and im m unological 
aspects o f renal transplantation . T he Course will offer sc ien tific  lectures, 
practical courses in im m unology and actu a l surgical operations broadcasted  in 
colour T. V.

Secretary: F . Oppenheimer. U nidad de Transplante R en a l. H ospital 
Clinico. Casanova 143. Barcelona-36. (Spain).
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IN FO R M A TIO N  FO R  AUTH O RS

A cta  M edica H u n g á riá i is pub lished  u n d e r th e  ausp ices o f th e  H u n g a rian  A cadem y of Sciences. 
M an u scrip ts  an d  ed ito ria l correspondence shou ld  he so n t to  th e  ed ito ria l o ffice: H-1450 B u d a 
p e s t 9, P . O. B ox 67.
O rig inal a rtic le s  dealing  w ith  clinical a n d  ex p e rim e n ta l m edicine will he accep ted  w ith  th e  
u n d e rs ta n d in g  th a t  th e y  have  n o t been  a n d  will n o t be p u b lished  e lsew here a n d  arc su b je c t 
to  ed ito ria l revision .

F orm  o f  m anuscripts
Two copies o f th e  m an u scrip t ty p e w r it te n  doub le-spaced  w ith  m arg in s a t  least 4 cm  

w ide should  be su b m itte d . Pages shou ld  be n u m b ered  consecu tively . T h e  f ir s t  page sh o u ld  
c o n ta in  (1) th e  t itle  o f th e  p ap er (2) th e  in itia ls  a n d  f irs t  nam e(s) of th e  a u th o r(s ), (3) nam e o f  th e  
in s t i tu t io n  w here th e  w ork was done, (4) n am e  an d  add ress  o f  th e  a u th o r  to  w hom  co rresp o n 
dence  an d  o ffp rin t req u ests  should  be ad d ressed  — th is  will a p p ea r as a fo o tn o te ; (5) an  a b s tra c t  
n o t  exceeding 250 w orks w hich s ta te s  th e  pu rp o ses o f th e  s tu d y , th e  m ain  fin d in g s an d  p rin c ip a l 
conclusions. Below th e  a b s tra c t p rov ide  3 to  10 keyw ords th a t  will a ss is t in d ex ers in  c ross
in d ex in g  th e  article .

T he te x t  o f th e  p a p e r should  be d iv id ed  in to  sections w ith  th e  h ead in g s: In tro d u c tio n , 
M ateria ls  (P a tie n ts )  a n d  M ethods, R e su lts , D iscussion , R eferences.

U n u su al ab b rev ia tio n s should  be id en tif ie d  in an  a lp h ab etica l l is t  ty p e d  a fte r  th e  a b 
s t r a c t  and  keyw ords.

D rugs m u st be  referred  to  b y  th e ir  W H O  code d esig n atio n  (R eco m m en d ed  In te rn a tio n 
al N o n p ro p rie ta ry  N am es); use o f p ro p r ie ta ry  nam es is unaccep tab le .

T he in te rn a tio n a l system  of u n its  (S I)  should  be used  fo r all m easu rem en ts .

References
T hese should  be c ited  in  th e  te x t  a s  n u m b ers  in  sq u are  b rack e ts . T h e  lis t of references 

sh o u ld  co n ta in  in a lp h ab etica l o rd e r o f th e  f irs t a u th o rs ’ nam es th e  fo llow ing: a u th o rs ’ la s t  
n am es w ith  in itia ls; for jo u rn a l a rticles th e  t i t le  o f th e  p ap er(lo w er case), jo u rn a l  t it le  a b b rev ia te d  
acco rd in g  to  th e  sty le  used  in In d e x  M cdicus, vo lum e n u m b er, inclusive page  nu m b ers , y e a r o f 
p u b lic a tio n  in  p a ren th eses ; for books th e  t i t le  (u p p e r an d  low er case), p u o lish e r, p lace and  d a te  
o f p u b lica tio n . O nly m an u scrip ts  a ccep ted  for p u b lic a tio n  m ay  be in c lu d ed  in  th e  re ference 
lis t.
E x am p les :
1. S tag g , B. H ., T em p erly , J .  M., W yllie, J .  11.: T he fa te  o f p e n ta g as tr in . G u t 12, 825 — 829 (1971)
2. F a lk n er, F .: P rev en tio n  in  C hildhood o f H e a lth  P ro b lem s an d  A d u lt L ife. W H O , G eneva

1980.
3. F ish m an , A. P .: D ynam ics o f p u lm o n a ry  c ircu la tio n . In :  H am ilton , W . F ., Dow, P. (eds): 
H an d b o o k  of Physio logy . A m erican  Physio log ical Society , W ash in g to n  19u3, pp . 65 — 79.

Tables
E ach  tab le  should  be ty p ed  on a se p a ra te  shee t. T iiey  should  be n u m b ere d  consecu tive ly  

w ith  R o m an  n u m era ls an d  have  a  b rie f  specific  t itle . T he d a ta  p resen ted  in  th e  tab le  m u s t be 
log ically  and  c learly  organized  an d  sho u ld  be se lf-ex p lan a to ry . O m it in te rn a l h o rizo n tal a n d  
v e r tic a l rules. Cite each  tab le  in  th e  te x t  a n d  in d ica te  i ts  a p p ro x im ate  p i. ce on  th e  m argin .

Illustra tions
Figures should  be su b m itte d  in d u p lic a te . T h ey  m u st be nu m b ered  consecu tive ly  w ith  

a rab ic  num era ls . All figures should b ea r th e  nam e of th e  f irs t  au th o r, th e  f ig u re  n u m b er a n d  an  
arrow  in d ica tin g  th e  to p . Cite each figu re  in  th e  te x t  a n d  in d ica te  its  a p p ro x im a te  place on  th e  
m arg in . I f  a figure  has been  pub lished , acknow ledge th e  orig inal source a n d  su b m it w r it te n  
p e rm iss ion  from  th e  co p y rig h t ho lder to  rep ro d u ce  th e  m ate ria l. F ig u re  cap tio n s  shou ld  be  
su b m itte d  ty p e d  double-spaced  on a se p a ra te  sheet.

Proofs and reprints
T he f irs t a u th o rs  will receive (1) co m m en ts  an d  suggestions of th e  E d ito ria l B oard  fo r 

im p ro v in g  th e ir  p ap er; (2) a se t o f proofs fo r co rrec tio n ; co rrec ted  p roofs shou ld  be re tu rn e d  
w ith o u t delay  to  th e  ed ito ria l office; (3) 100 re p rin ts  free o f  charge.
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THE OTHER SIDE OF IMMUNOLOGY: 
IMMUNOPLASIA

TROPHIC (PLASTIC) FUNCTION OF THE 
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(R eceived D ecem b er 28, 1982)

D estru c tio n  of non-self an tig en s  fo r th e  p re serv a tio n  of th e  u n iq u e  in d i\ id u a l  
an tig en ic  com position  in d ep e n d en tly  o f  th e  consequences (p ro tec tio n , a lle rg y , d e a th  
by  an ap h y lac tic  shock, au toaggression ) a n d  serv ing  th e  h igher law  o f  phy lo g en e tic  
d iffe ren tia tio n , is only one side o f im m u n e  fu n c tio n . T here  is an  eq u ally  im p o r ta n t  o th er 
side, th e  b u ild ing , p las tic  o r tro p h ic  fu n c tio n  (im m unoplasia , im m u n o tro p h y )  w hich 
he lps to  p roduce  th is  un ique  a n tig e n ic ity  th ro u g h o u t life, gives th e  in it ia t in g  signal 
to  reg en era tio n  a fte r  cell losses an d  c o n tro ls  cell p ro liferation  u n til  n o rm a l sh ap e  and  
size are  regained . F ailing  or o v e rfu n c tio n in g  im m u n o p las ia  m ay  be th e  c au se  o f organ  
a tro p h y  or h y p e rp la s ia  w ith  a p p ro p ria te  d iseases as m anifesting  co n sequences. T o m an y  
of th e  “ id io p a th ic”  o rgan  a tro p h ies  a n d  h y p o fu n c tio n s  im m u n o -h y p o p las ia  is a  b e tte r  
ex p lan a tio n  th e n  th e  supposed  a u to im m u n e  aggression . B ased p a r tly  on  th e  a u th o r’s 
ow n experience th e  d a ta  and  a rg u m e n ts  a re  sum m arized  w hich su p p o r t a n d  re in force  
th e  th eo ry  of im m unoplasia .

K eyw ords: im m une physio logy , im m u n e  patho logy , im m u n o p las ia , im m u n o 
tro p h y , m o rphostasis , phy logenetic  d iffe re n tia tio n

Im m unology started w ith observations o f contagious diseases and even  
before the era o f  m icrobiology vaccinations proved their right (Jenner, 1798). 
The n ext im portant step was the production o f  antisera with specific antibodies  
(Behring, 1890) and later the detection  o f im m unoglobulins. From  th e  Latin  
“ im m unis” and “ im m unitás” the term  im m une, im m unity and im m unology  
h ave been coined, meaning protection against diseases and the science dealing  
w ith  this protection. A revolutionary breakthrough brought forth th e  discovery  
th a t im m unity  and hypersensitivity h ave a com m on basis, an altered reactiv 
ity  to  a secondary antigenic stim ulus acquired from a prim ary stim ulus by  
the very  same antigen: the doctrine o f  a llergy  (Pirquet, 1906) w ith  its im m ediate  
(hum oral, antibody-m ediated) and delayed  (cell-m ediated) reaction  ty p es . So 
it has becom e evident that the im m une system  is not always ben efic ia l but 
m ay be harmful as well.

* O pening lec tu re  of th e  IV. S y m posium  A llergologicum  e t C lin ico -Im m uno log icum . 
B u d a p e s t,  15 S ep tem b er, 1982
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The malefactor role o f  the immune system  has been com pleted in our 
d ays when it becam e clear th a t  the theory o f “ horror autotoxicus” is no more 
ten a b le  and autoim m une aggression explains th e  pathogenesis o f  m any, 
h ith erto  “ idiopathic” d estru ctive  inflam m atory diseases.

For the sake o f  la ter  considerations it  is n ecessary  to  stress that allergy, 
ev en  th e  lethal an ap h ylactic  shock, is in m any respects a physiological reac
t io n  o f  the immune sy ste m , w hich ceases if  th e  sy stem  has becom e defective. 
Im m unopathology th u s h as tw o meanings, v iz. pathologic phenomena caused  
b y  th e  immune system , i.e . allergy and autoim m une aggression; and diseases 
o f  th e  system  itse lf (d efects or diseases such as tum ours, etc.).

I t  is hard to u n d erstan d  w hy a system  aim ed at protection should be 
prepared to threaten or d estroy  life (lethal shock, destruction  o f a transplanted  
organ o f v ita l im portance or an embryo) w ith  its  allergic reaction. My exp lan a
tio n  is that the im m une sy stem  obeys a higher law  o f life than the sa fety  o f  
th e  individual. It acts for th e  higher law o f p h y logen etic  differentiation, pro
te c t in g  by every m eans th e  unique antigenic construction  of the individuals  
even  at the expense o f  th e ir  destruction [24].

In  medical practice w e necessarily d ifferentiate betw een protective (bene
fic ia l) and pathogenic (harm ful) immune responses, b u t after all d esan tigen isa -  
t io n ,  destruction o f th e  specified  m acrom olecules perceived as antigens is the  
u ltim a te  aim and task  o f  th e  immune system , irrespective of the consequences.

This definition h ow ever is not com plete a n y  m ore. B y and by sufficient 
disturbing data have em erged  to show th at an tigen  destruction (elim ination) 
is o n ly  one side o f im m u n e function and th ere is another side as w ell, an 
op p osite  side which com p letes it  to a biologic e n tity , nam ely a trophic or p la s t ic  
fu n c t io n ,  controlling  cell proliferations, m itoses, th e  size o f the tissues and th e  
shape o f the organs (eu p lasia , m etrostasis).

As far as I  know  th e  story , im m unoplasia, im m une control o f cell grow th, 
has begun in 1922 w h en  Carrel [9], the greatest nam e associated w ith  tissue  
cu ltu re, observed th a t  lym p h ocytes prom ote th e  grow th of other cells. Since  
th e n  m any investigations h ave been carried o u t to  clarify the interactions o f  
lym p h ocytes w ith other cells [4, 14, 15, 16, 19, 20, 21, 30, 31].

A ltough  I use a l te rn a t iv e ly  th e  greek w ords t r o p h y  ( tro p h e  =  n u tritio n ) o r p la s ia  
(p la s is  =  developing, m o u ld in g , fo rm ing) there  is som e d iffe ren ce  betw een  th em . H y p e rp la s ia  
m e a n s  larg e r size due to  cell p ro life ra tio n  (i.e. m ore cells) w h ile  h y p e rtro p h y  m eans la rg e r 
size d u e  to  th e  cells g ro w in g  la rg e r  b u t  th e ir n u m b er re m a in in g  th e  sam e. So eu p la s ia  a n d  
e u tro p h y  are perhaps sy n o n im s , b u t  as to  the  fu n c tio n  o f  th e  im m u n e  system , as we sh a ll see, 
th e  expression  “ p lasia”  is m o re  ad eq u a te .

The most p rim itive m ethod of physiology to  exam ine what an organ is 
good for is its excision  and  to  see what happens. There have never been doubts  
ab ou t the function o f m u scle , bone, eye, th e  troph ic action of nerves, som e  
horm ones, etc., but ju st  th e  opposite is the case w ith  the im m une system . 
I t  is so dispersed th ro u g h o u t the body th a t it  can n ot be excised as a w hole
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and its isolated total destruction b y  other m eans is quite im possible. O nly  
la te ly  have we learned about th e  functions o f  the spleen, th ym u s, bursa 
Fabricii, lym phnodes, B-T-K  cells, lym phokines, interleukins, e tc ., but our 
know ledge is y e t  incom plete and in m any respects quite uncertain. The field  
is rather hazy but it begins to  brighten.

The existence of im m u n o p la s ia , the plastic function o f the im m une  
system  has to be proven from all sides, nam ely that in cases o f  h yp op lasia -  
aplasia  a failing, in cases o f hyperplasia a hyperfunctioning, organ-specific  
im m unoplasia m ay be the cause, and th at im m unoplasia has a lifelong contin 
uous action in m aintaining th e  norm al shape and size o f the organs and 
tissu es constantly  losing cells and is ready to induce and control the restoration  
o f tissues losses, regeneration, and w ound healing.

A lthough we have no m eans to  rem ove the im m une system  in order to  
prove the existence of im m u n o h y p o p la s ia ,  there are fortunately som e natural 
m odels. In hum ans to m any “ id iop ath ic” organ atrophies (aplasias) a failing  
organ-specific im m unoplasia seem s to  be a cause more plausible than  an au to
im m une aggression, and in anim als marasm us develops if  their lym phoid  
tissu es are hypoplastic.

There is no doubt that an antibody can destroy a cell b y  attack in g  a 
v ita lly  im portant antigen of its surface. Y et m ost of the autoantibodies react 
w ith  antigens not represented on th e  cell surface (thyreoglobulin, m itochondria, 
m icrosom es, D N A , etc.) and therefore can only  form im m une com plexes w ith  
non-im m une-specific consequences. I t  is w ell know n th at m ost of the au toan ti
bodies are not pathogenic and occur even in healthy  persons [23]. I t  follow s 
th a t in m ost “ organ-specific” autoim m une diseases leading to  hypoplasia  
(atrophy) and hypofunction there is no real proof o f an autoim m une aggres
sion. A utoantibodies non-pathogenic in  them selves prove only that som ething  
is wrong w ith antibody production [22]. The “ shower” o f different, d irectly  
non-pathogenic, non-cell-surface directed antibodies in SLE, the prototype  
o f  autoim m une diseases, show in th e  sam e direction, to derailm ent o f  im m une  
regulation, but beyond the non-specific im m une com plex depositions we have  
no p roof o f autoim m une aggression as the real background o f the disease. 
W e know  that in animals severe lym phoplasia  o f  the lym phoid tissues goes 
in  hand w ith w asting (runt disease, secondary disease). The fact th a t in  sterile  
surroundings som e o f these anim als survive allows the conclusion th a t a resist
ant lym phoid cell population m u st be responsible for the im m unoplasia. The  
m ain problem is th a t for the m om ent we have no sim ple means to  q u an tita te  
th e  actual im m unoplastic capacities. W hile we have no direct evidence o f  
their failure as the cause of these hypoplasias, at the sam e tim e there is no 
evidence against it.

Let us continue our considerations w ith  the h yp e r fu n c tio n  o f  im m u n o 
p la s ia .  W e have to  look after transferable circulating factors. The first im petus
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cam e from the d iscovery th at the long acting thyroid  stim ulator (LATS) is 
a gam m a globulin, a thyroid  stim ulating im m unoglobulin [1, 2, 18] and so 
G raves’ disease had to  be classified into the group o f autoim m une diseases. 
The essence, how ever, is th a t an im m une stim ulation  instead of destructive  
in flam m ation  causes hyperplasia and hyperfunction  [12]. I f  there is one 
exam ple in hum an p ath o logy , there should be others too. We ourselves tried  
to  search stim ulating im m unoglobulins in other hyperplasias and have shown  
th a t th e  blood o f pep tic  ulcer patients contains a stim ulating im m unoglobulin  
w hich  is transferable to  rats causing in them  after a tim e peptic ulcer m ediated  
b y  th e  hyperplasia o f  th e  acid secreting parietal cell mass [11, 25]. W e have  
prelim inary data [26], and there is also a paper in the literature too [3] show 
ing  th a t a stim ulating im m unoglobulin m ay be the prom oter of the bilateral 
adrenal hyperplasia w ith  the clinical consequences o f Cushing’s syndrom e. 
I th in k  it  is w ortw hile to  follow  this line looking for other hyperplasias. Seek  
and you  will find. Since these hyperplasias are m ostly  organ-specific, occurring 
at a tim e only in one organ, im m unoplasia too  m ust be organ-specific. This, 
how ever, does not exclude the possibility th a t at the same tim e several organs 
or endocrine glands m ay  be involved in  im m unoplastic disparity, causing for 
in stan ce m ultiple endocrinopathy. There are o f  course m any problem s w ith  
th e  research of im m unohyperplasia, the m ost im portant being the lack o f  
su itab le animal m odels.

To prove th e  ex istence o f the lifelong acting and ever ready norm al 
im m unoplasia ( im m u n o e u p la s ia )  seem ed at first d ifficult but soon it  has 
becom e clear th at we have suitable anim al and hum an m odels for its investiga
tio n  in the processes o f  regeneration .

Probably every  k ind of regeneration could be an equally good m ethod  
for diagnosing the e ffec tiv ity  o f im m unoplasia but until now the greatest bulk  
o f  experience has been furnished by partial hepatectom y and unilateral 
nephrectom y. The question  is w hat com pels th e  cells to proliferate, w hat is 
th e  first stim ulus, th e  in itiating signal and later w hat is the lim iting factor  
w hen the organ loss has been recovered and the normal size and shape has 
been  regained. I  am convinced th at on ly  im m unoplasia can give the cor
rect answer.

A 2/3 liver loss b y  hepatectom y sets in m otion an im m ediate burst o f  
astonishingly rapid reparative cell proliferation in the rem aining lobes. The 
grow th is precisely regulated and ceases w hen the deficit has been restored. 
N o t only the rate, degree and shape o f the restoration is peculiar but the fact 
to o  th a t function lags far behind the cell proliferation, the com pensation o f  
w ork-load being n ot th e  cause but the consequence of the hyperplasia [6].

Another good m odel for the in vestigation  o f im m unoplasia is the so- 
called  “ com pensatory” hypertrophy o f th e  rem aining kidney after uni
lateral nephrectom y. A lthough this phenom enon has been known since the end
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of the last century [28], the connection o f its  m echanism  with the im m une sy s
tem  is relatively new . The quick response is very  similar to that o f  an im m une  
reaction [8, 13]. In  contrast to the liver som e investigators think th a t th is is 
rather a hypertrophy (hence the nam e). I t  is true that no new glom eruli are 
form ed, but the enlargem ent of the nephrons is established b y  cell prolif
eration.

M any details o f the im m unological and trophic function o f lym p h ocytes  
have been studied b y  K ellsall and Crabb [17]. The role of the lym phoid  tissue  
in m orphostatis has been suggested b y  B urw ell [8].

Burch and Burwell [7] supposed th a t th e  organs release “ tissu e coding  
factors” (TCF) into th e  extracellular flu id  and th e  rate is related to  their size 
and cellularity. These factors pass v ia  th e  efferent lym phatics into th e  regional 
lym ph nodes where th ey  act as afferent signals to the controlling lym phoid  
tissue which sends sm all effector lym p h ocytes w ith  m itotic control proteins 
to  the target tissue and so prom ote cell proliferation. After tissue loss the  
reduction o f the q u an tity  o f the factors w ould  be the stimulus and hyperplasia  
would go on until an equilibrium has been created , the debt has been acquitted . 
Burch and Burwell presented in detail their theory as a unified b iological 
concept o f em hryogenesis, cellular d ifferentiation , m itotic and grow th control, 
autoim m unity, carcinogenesis and ageing. T h ey  postulated that th e  prim ary  
and intrinsic function o f the com plex lym p h oid  system  is the control o f  the  
growth and size o f  target tissues throughout th e  body. They opposed B urnet’s 
clonal selection theory w ith  clonal induction , se lf  recognition having a p ositive  
relationship betw een th e  specific elem ents o f  the lym phatic system  and the  
antigenic determ inants o f  other tissues. In  contrast with the previous theory  
th at th e  im m une system  carries out purely police actions, they suggested  th at  
defence function is a secondary concom itant w ith  the primary regulation  o f  
tissue size.

Based on m any dispersed data, observations in the literature and our 
own clinical and experim ental experiences, I th ink  that the p lastic action  o f  
the im m une system  is neither selected nor induced, hut predeterm ined b y  a 
rather fixed  germ-line number of organ-specific lym phoid trophocytes, their  
num ber being in equilibrium  with th e  num ber o f cells they care for. T hey  
recirculate betw een their homing target and regional lym ph nodes regularly  
for refuelling, the lym ph nodes serving like n ava l bases, or aircraft carrier 
nurse ships. I f  the organ-specific trophocytes are in excess, they induce prolif
eration until the equilibrium  has been restored, whereas their insufficiency  
in num ber or function leads to hypoplasia or atrophy.

Other regeneration models are availab le as well for the in vestigation  o f  
the m orphostatic function o f the im m une system , such as wound healing in 
vivo  (especially o f standardized skin and m ucous membrane w ounds), the  
epiderm al growth factor [10] and the erythroid  burst forming units [27, 29,
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32] in  v itro . A basic question  is, how the in form ation carried and produced  
b y  th e  specific  feeder cells reaches the cells in  a proliferating tissue. T he in 
v estig a tio n  o f “lym phocyte induced angiogenesis”  gives the answer [5, 16].

In  a few  pages it  is im possible to give a w hole account of an evo lv in g  
new  scien ce which com pletes the biology o f  th e  im m une system . B eing  at 
th e  b eg in n in g  o f exploring th e  other side of im m une function, o f im m unoplasia , 
m an y  open  questions and doubts remain. M uch w ork awaits the researchers 
to  p rove or disprove allegations.
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AUTOLOGOUS ROSETTE FORMATION 
IN SYSTEMIC LUPUS ERYTHEMATOSUS

E dit  B odolay , G y . Szegedi

T H IR D  D EPA R T M E N T OF M ED ICIN E, U N IV ER SITY  M ED ICAL SCHOOL, D EBRECEN , HUN G ARY

(R eceived  M ay 31, 1982)

T he n u m b e r o f au to logous ro se tte  fo rm in g  cells w as stud ied  in  p a tie n ts  w ith  
SL E . T he e ffec t o f ste ro id  horm ones a n d  of se ra  d e riv ed  from  SL E  p a tie n ts  a n d  n o rm al 
con tro ls on  au to logous ro se tte  fo rm a tio n  b y  ly m p h o c y tes  of S L E  p a tie n ts  an d  of 
norm al c o n tro ls  w as exam ined . T he n u m b e r o f  T  ly m p h o cy tes  capab le  o f recognizing  
au to logous re d  cells w as found  to  be s ig n ifican tly  low er in  th e  SL E  p a tie n ts  th a n  in  th e  
group of n o rm a l contro ls. S tero id  h o rm o n es , w h e th e r  app lied  in v ivo or in  v itro , d is
p layed  an  in h ib ito ry  effect on au to logous ro se tte  fo rm a tio n  in  SL E  p a tie n ts  a n d  no rm al 
con tro ls a like . T he effect in  v itro  w as d o se -re la te d , an d  th e re  was no d ifference in  sen 
s itiv ity  b e tw een  n o rm al and  S L E  ly m p h o c y te s . Pooled  sera  of high im m unocom plex  
c o n ten t o b ta in e d  from  S L E  p a tie n ts  w ere a lso fo u n d  to  reduce th e  n u m b er o f  a u to 
rose ttes. S ince th e  lym p h o cy tes cap ab le  o f  recogn izing  au to logous red  cells are  know n 
to be p o s t- th y m ic  p recu rso r cells e q u a lly  s u b je c t to  d iffe ren tia tio n  in  he lper a n d  su p 
pression d irec tio n  and  p lay  an  im p o r ta n t  ro le  in  th e  re g u la to ry  m echanism , re d u c tio n  
in  th e ir n u m b e r or d is tu rb an ces in  th e ir  fu n c tio n  an d  d iffe ren tia tio n  m ay  w ell p rov ide  
one of th e  fa c to rs  accoun ting  for th e  im p a irm e n t o f im m u n e  reg u la tio n  in SL E .

K eyw ords: au to logous ro se tte  fo rm ing  T  cells, stero id  horm ones, pooled 
sera, im m u n e  reg u la tio n

Introduction

One of the properties o f hum an T lym p h ocytes is to form rosettes w ith  
erythrocytes o f  various species. R osette form ation m ay even occur w ith  the  
subject’s ow n erythrocytes [10, 17, 34].

30 to 40%  o f hum an thym ocytes and approxim ately 25%  of peripheral 
lym phocytes o f  norm al subjects are capable o f  binding autologous erythro
cytes [3, 5, 2 6, 30]. The lym phocytes capable o f  rosette formation w ith  au to
logous eryth rocytes represent a precursor T cell population in which func
tionally  still non-com m itted lym phocytes are also represented [25, 26, 27]. 
These cells are sensitive to steroid horm ones in v ivo  and in vitro, th ey  are 
resistant to th eop h yllin e and they  lack an IgG  or IgM binding Fc receptor  
structure. T h ese  T cells play an im portant part in the m aintenance o f feed
back inhib ition  [21, 25]. R ecently it has been show n that a number o f these  
cells has a lread y  the capacity o f reacting w ith  the m onoclonal antibodies

Send o ffp rin t re q u ests  to D r. E d it  B odo lay , T h ird  D e p a rtm e n t o f M edicine, U n iv e rs ity  
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О К Т  4 and ОКТ 8 [12, 32]. D ifferentiation  o f the post-thym ic precursor 
autologous rosette form ing cells (ARFC) to  effector cells m ay be induced b y  
th y m ic  horm ones and b y  pretreatm ent w ith  nonspecific m itogens [2, 30].

T he aetiology of SLE is a ttributed  to  disturbances in im m une regulation. 
R ed u ction  in the num ber of the suppressor precursor T cells or an in ad eq u acy  
o f  their  differentiation, m ay provide one o f the contributing factors.

T he present study has been concerned w ith  the autologous rosette 
form ing capacity of peripheral lym p h ocytes o f SLE patients. A u tologou s  
rosette  form ation by lym phocytes o f norm al donors and o f SLE p a tie n ts  under  
the effect o f sera of norm al subjects and o f SLE patients was stu d ied . F inally , 
it  w as exam ined to  w hat ex ten t th e  ab ility  o f  normal and SLE ly m p h o cy te s  
to  recognize autologous erythrocytes is affected  b y  steroid trea tm en t in v itro  
and in  v ivo .

Patients and m ethods

T h e  p e rip h e ra l ly m p h o cy tes  o f 30 n o rm al co n tro l su b jec ts  o f 36.5 y e a rs  m ean  age a n d  
o f 43 p a tie n ts  w ith  SL E  (5 m ales a n d  38 fem ales, o f 45.6 y ears m ean  age) w ere  e x am in ed . 
D iag n o sis  o f  S L E  was based  on th e  A R A  c rite ria  [4]. 20 p a tie n ts  were in  a n  a c tiv e , 23 in  a 
in a c tiv e  p e rio d  a t  th e  tim e  o f s tu d y . A  se d im e n ta tio n  r a te  over 40 m m /h , L E -p o s itiv ity , 
im p a irm e n t o f ren a l fu n c tio n , ag g rav a tio n  of m uscle a n d  jo in t  pains, p rog ression  o f ex is tin g  
sk in  c h an g e s’ ap p earance  of serositis w ere re g ard e d  as signs o f a c tiv ity . N ine  of th e  p a tie n ts  
w ith  a c t iv e  S L E  h ad  h isto log ical ev idence  o f lu p u s  n e p h ritis . T he p a tie n ts  w ere g iv en  15 to  
30 m g  p red n iso lo n e  daily , th e  av erage  d u ra tio n  o f t r e a tm e n t  was 3.5 years. C y to s ta tic  th e ra p y  
fo r re d u c in g  th e  dose of th e  ste ro id  w as a p p lied  in  fiv e  cases because of th e  p rogressing  n e p h ritis .

D ru g  th e ra p y  was w ith h eld  d u rin g  th e  la s t  24 h o u rs  before th e  s tud ies .
F o r  th e  sep a ra tio n  o f ly m p h o c y tes  th e  m eth o d  o f B ö y u m  [1] was u sed . A fte r  th e  la s t  

w ash in g  th e  ly m p h o cy tes  w ere ta k e n  u p  in  (Ca- an d  M g-free) H a n k ’s so lu tio n  p H  7.4, a n d  
th e  cell c o u n t  w as ad ju s te d  to  2 X 107/m l.

T h e  au to logous e ry th ro c y te s  w ere w ash ed  in  H a n k ’s so lu tion  free from  Ca a n d  M g, a n d  
a cell su sp en s io n  of 3 X 108/m l w as p re p a re d .

A utologous rosette lest. To a m ix tu re  o f  0.1 m l ly m p h o cy tes  ( 2 x l 0 6) a n d  0.1 m l a u 
to lo g o u s  e ry th ro c y te s  ( 3 x l 0 7), 0.1 m l fe ta l  c a lf se rum  (FC S) ex h au s ted  w ith  g roup  A B  h u m a n  
e ry th ro c y te s  w as added  in  a  te s t  tu b e . C en trifu g a tio n  a t  200 g  a t  room  te m p e ra tu re  fo r  5 m in  
w as fo llo w ed  b y  in cu b a tio n  fo r 24 h  a t  + 4  °C. Tw o m in  before resuspension  th e  ly m p h o c y te s  
w ere s ta in e d  w ith  a d rop  of 0 .2%  to lu id in e  b lu e  in  Ca- a n d  Mg-free H a n k ’s so lu tio n  c o u n te d . 
T h e  a u to lo g o u s  ro se tte -fo rm ing  c a p a c ity  w as ex pressed  in  th e  n u m b er o f ro se tte s  w ith  a t  
le a s t  3 e ry th ro c y te s  pe r 200 ly m p h o cy tes .

E ffec t o f  steroid treatment on autologous rosette fo rm a tio n  in  vitro. T he ly m p h o c y te s  o f  
10 n o rm a l con tro ls an d  5 S L E  p a tie n ts  ( 2 Х Ю 7 p e r m l) w ere in cu b a ted  w ith  p red n iso lo n e  
d isso lv ed  in  P B S  buffer o f 2 x l 0 ~ 3 m m ol/1 a n d  1X 10  2 mmol/1, re sp ec tive ly , a t  37 °C fo r  1 h , 
th e n  th e  ly m p h o cy tes  w ere in cu b a ted  w ith  au to lo g o u s e ry th ro c y te s  and  w ith  FC S e x h a u s te d  
w ith  h u m a n  group  AB e ry th ro c y te s  a n d  re s e t t in g  w as exam ined .

T h e  ly m p h o cy tes  o f  tw o  co n tro l su b je c ts  a n d  o f fo u r S L E  p a tie n ts  w ho h a d  rece iv ed  
s te ro id s  sp o rad ica lly  w ere s tu d ied  fo r s te ro id  effec t in  v ivo . 100 m g p red n iso lone  w as a d 
m in is te re d  b y  th e  venous ro u te  b lood w as w ith d ra w n  p rio r  to ,  t r e a tm e n t a n d  a t  4 a n d  24 h  l a t 
e r , a n d  th e  ro se tte s  w ere co u n ted  in  each  sam ple .

P relreatm ent o f  lym phocytes w ith  the serum  o f  norm al and o f  active S L E  p a tien ts. T o th e  
ly m p h o c y te s  o f  ten  n o rm al con tro ls a n d  of te n  S L E  p a tie n ts ,  se p a ra ted  on  F ico ll, in a c t iv a te d  
p o o led  se ra  o f five  n o rm al con tro ls a n d  in a c tiv a te d  poo led  sera o f five p a tie n ts  w ith  a c tiv e  
S L E , w ere  ad d ed .

T h e  n o rm al and  th e  S L E  ly m p h o c y te s  ( 2 x l 0 7/m l) w ere in cu b a ted  w ith  250 /Л in a c ti
v a te d  n o rm a l an d  SL E  serum , re sp ec tiv e ly , a t  37 °C fo r 30 m in. A fter th ree  w ash ings th e  te s t  
fo r a u to lo g o u s  ro se tte s  w as pe rfo rm ed  as desc rib ed  abo v e . T he n u m b er o f au to lo g o u s ro se tte s  
th u s  o b ta in e d  w as com pared  w ith  th e  ro se tte  c o u n t o f th e  u n tre a te d  con tro ls a n d  S L E  p a tie n ts .  
F o r  s ta t is t ic a l  analysis, S tu d e n t’s t t e s t  w as used .
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Results

The proportion o f  ARFC in the lym p h ocyte population o f the 43 SLE  
patients w as considerably lower than in th e  norm al controls (Table I). The 
fall in the num ber o f A R FC  o f the active SL E  patients was still more marked 
in  the group o f lupus nephritis (active SL E  10.8%  ± 5 .7 ;  lupus nephritis 
7.7 ± 2 .1 %  P <  0.001).

Under the effect o f  steroid hormones in  vitro the number o f ARFC of 
both norm al controls and SLE patients w as found to decline. E levation  o f the

Table I

N um ber o f  autologous rosettes in  norm al controls and S L E  patients

Mean num ber of autologous 
rosettes, per cent 

m ean ±  S.D.

N orm al con tro ls n =  30 20.4 ±  3.1
P  <  0.001

P a tie n ts  w ith  S L E n  =  43 11.3 ±  4.9

P a tie n ts  w ith  ac tiv e  SL E n  =  20 10.8 ±  5.7
N.S.

P a tie n ts  w ith  in ac tiv e  SL E n =  23 11.7 ±  4.0

Table II

Effect o f  glucocorticoids in  vitro on autologous rosette form ation , mean ±  S.D .

Initial value
Prednisolone

2 X  10- * mmol/1 1 X  10~* mmol/1

C ontrols n  =  10 23.0 ±  2.7 16.0 ±  1.44** 8.8 ±  1.1***
SL E  n  =  5 9.8 ±  1.4 4.8 ±  1.1** 3.8 ±  1.4***

Values ob ta in ed  a f te r  incu b a tio n  of the  ly m p h o cy tes  w ith  prednisolone a t  37 °C for 1 h  
** =  P  <  0.01 

*** =  P  <  0.001

Table I I I

Effect o f  glucocorticoids in  vivo on autologous rosette form ation , mean  d: S.D .

In itial value A t 4 h A t 24 h

C ontrols n  =  2 22.0 ±  1.0 14.0 ±  1.0 19.5 ér E5
SL E  n  =  4 9.4 ±  1.1 5.0 ±  0.7 8.7 ±  0.8

N um ber of au to logous ro se tte s  in blood w ith d raw n  a t  4 and 24 h  a fte r i.v . ad m in is tra tio n  
o f 100 mg prednisolone
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n = 10 n =10
Controls SL E

X P <  0.001 XXP < 0.05
values referred to t he  initial number of roset tes 

F ig . 1. E ffec t o f sera on  an to lo g o u s ro se tte  fo rm ing  cells (A R FC )

steroid  concentration resulted in  a still more marked fall in th e  num ber of 
norm al and SLE ARFC alike (Table II).

A t 4  h after adm inistration o f 100 m g prednisolone a reduction  in the  
autologous erythrocyte b inding capacity  o f  the lym phocytes o f the controls 
and th e  SL E  patients was found. B y  the 24th  h the initial values w ere nearly  
restored. (Controls: initial va lu e 22.0 d i 1.0% . A t 4 h, 14.0 dz 1 .0% ; at 24 h, 
19.5 ±  1 .5% . SLE: initial va lu e 9.4 ±  1.1% . A t 4 h, 5.0 ±  0 .7% , at 24 h, 
8.7 ±  0.8% .)

T he autologous rosette-form ing capacity  o f  normal ly m p h o cy te s  was 
u n affected  b y  normal sera. Pretreatm ent o f both  normal and SLE ly m p h o cy te s  
w ith  a c tiv e  SLE serum resulted, how ever, in a significant red u ction  in the  
num ber o f  ARFC (Fig. 1). The effect o f norm al serum  on normal ly m p h o cy te s  
caused  a change from 20.2 dz 2.4 to  19.6 dz 3.0% ; on SLE lym pho cy te s  from  
9.3 d t  3.5 to  8.5 dz 2.9% . Under the effect o f  serum  from patients w ith  active  
SL E : th e  change in the controls was from 20.2 dz 2.4 to 8.5 dz 3.0%  (P < 0 .0 0 1 )  
and in  SL E  from 9.3 ±  3.5 to  5.8 ±  1.8%  (P  <  0.05).

D iscussion

T he rosette form ing lym p h ocytes in the autologous system , th e  m ech
anism  o f  rosette form ation and the factors likely  to influence it h ave been  
e x ten s iv e ly  studied in laboratory anim als, especially  in mice [15, 21, 35, 36].

T he T lym phocytes capable o f collecting autologous erythrocytes have  
only  received  attention in th e  last tw o years, when several studies have been  
p u b lish ed  on their functions and surface marker properties.
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According to present know ledge, th e  ARFC are precursor cells m igrat
ing from the thym us. Part o f  these cells hinds peanut agglutinin [22] as a sign 
th at this subpopulation has n o t y e t achieved full m aturation. A nother part 
already hinds anti-m onoclonal OKT 4 and OKT 8 T cell antisera [12, 32]. 
These are lym phocytes incapable o f phagocytosis, carrying no surface Ig, g iv
ing a positive reaction w ith  a lpha-naphthyl acetate esterase (A N A E ), reacting 
w ith  suboptim al doses o f concanavalin  acetate  (Con-A) but show ing no blast 
transform ation. Thus th ey  form  a lym phocyte T precursor population  resistant 
to  phytohaem agglutinin (P H A ), pokew eed m itogen (PWM) and theophylline.

The A RFC exhibit a h igh  sen sitiv ity  to  steroid horm ones in  vitro as 
w ell as in v ivo . The present stu d y  has confirm ed that steroids applied  in vivo  
or in vitro reduce the num ber o f ARFC in norm al subjects and SL E  patients 
alike. The in vitro effect is dose-related and there are no differences in sen
s itiv ity  betw een the lym p h ocytes o f SLE patients and norm al su b jects. The 
lym phopénie effect o f steroids has been show n b y  Fauci et al. [7]. According  
to  studies in v ivo  o f these authors, th is steroid-induced lym phopen ia , which  
prim arily affects the T -population , reaches its peak 4 to  6 h  after  steroid  
adm inistration and generally ceases by th e  24th  h. The prim ary cause o f the 
reduction in lym phocyte cou n t m ay be sought in  an outpouring from  th e  blood  
stream  and in  a redistribution m ainly into the bone marrow, rather than  in 
a cell destruction [37].

On the other hand, im m unologically  im m ature precursor cells and sup
pressor cells o f  the thym ic cortex  are particularly sensitive to  stero ids in the 
early phase o f  m aturation, and exposure to  steroids of activated  T  lym pho
cytes results in  their destruction  [8]. The m echanism  of steroid-induced cytol- 
ysis in vitro is still uncertain. W hat we know  is that free fa tty  acids accu
m ulate, uptake o f glucose and nucleotides decreases and ATP production  is 
inhibited by steroid horm ones. I t  is assum ed th a t the steroid receptor com plexes 
form ed in the cytoplasm  gain access to the nucleus and in itia te th e  production  
o f a specific m R N A , a protein  which is thou gh t to play a part in  cell de
struction.

There is m ounting evidence th at the lym phocytes taking p a r t in  ARFC  
are actually  precursor cells th e  differentiation o f which under th e  effect of 
various m itogens m ay take th e  direction to  TG or to TM. I t  has been  shown  
th a t the ARFC play an essentia l part in  the regulation o f im m u n e proc
esses [20, 26[.

T cytopenia , in other w ords, an abnorm al sh ift o f the helper/suppressor 
balance, in SLE results in th e  first place from  a reduc tion in th e  num ber of 
ceils considered to he o f the suppressor ty p e , and to some degree from  a func
tion a l dam age to the T lym p h ocytes [6, 33, 38]. We have no satisfactory  
explanation  for the com plex pathom echanism  accounting for the sh ift in the 
helper/suppressor proportion.
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There are several d a ta  to  show that the num ber o f ARFC, regarded as 
precursor lym phocytes, is sign ificantly  lower in SL E  patients than in norm al 
su b jects. Heijnen et al. gave a figure of 4% for autologous rosettes in patients  
w ith  active SLE [12]. A ccord ing  to Palacios e t a l., autologous erythrocyte- 
b in d in g  lym phocytes are T  cells o f regulatory fu n ction , the absence o f  which  
lead s to  a В cell h yp erfunction  by the depression o f  feedback inhibition [26]. 
I t  has been confirmed b y  H eijnen  et al. in  v itro  th a t differentiation o f the  
A R F C  from  suppressor precursor cells to effector suppressor cells takes place  
o n ly  under the effect o f  antigen-pretreated TM cells [12]. It is th is TM cell 
in d u ced  suppressor a c t iv ity  w hich  is deficient in  SL E  because of the absence  
or inadequate number o f  autologous rosette form ing T lym phocytes.

I t  has been show n b y  means of T -cell-specific  antisera that the ARFC  
represent a heterogeneous population . According to  th e  findings o f H eijnen, 
in  th e  purified fraction 51%  give a positive reaction  w ith  m onoclonal an ti
serum  OKT 4, and 34%  w ith  OKT 8. In our prelim inary studies conducted  
in  collaboration w ith B en czú r, positiv ity  w ith  O K T  4 and OKT 8 was found  
in  60 and 20% , resp ectively . I t  seems th at in norm al subjects not on ly  the  
O K T 8, but also the O K T 4  positive ARFC are capable o f differentiation to  
cells o f  suppressor fu n ction , and that in SLE th is  very  process o f differentia
tio n  is at fault. This is in  agreem ent with the observations of K am m er et al.
[16]: w hile the th eop h yllin e resistant OKT 4 lym p h ocytes of normal in d iv id 
uals assum ed OKT 8 surface marker characters in response to  adenosine 
stim u lation  in vitro, in  SL E  lym phocytes adenosine failed  to induce m aturation  
in  th e  suppressor direction  [16].

R ecent evidence in d ica tes that the th ym ic  horm ones applied in  v itro  
affect primarily the A R F C , and to a lesser degree th e  TG cells, while leaving  
D N A  synthesis b y  th e  TM cells and В lym p h ocytes unaffected [27]. Accord
in g  to  earlier observations b y  Horovitz et ah, a 7-thym osine applied in  vitro  
in  nanogram  quantities restores the deficient suppressor function in  SLE [14]. 
In  autologous m ixed ly m p h o cy te  cultures the A R F C  are more responsive than  
oth er T cells. I t  w as, on th e  other hand, possib le  to  im prove the deficient 
responsiveness of A R FC  b y  application in v itro  o f  thym ic hormones [28].

A ntilym phocyte an tib od ies, demonstrable in  large numbers in the blood  
o f S L E  patients, are autoantibod ies affecting th e  functions of lym phocytes. 
T h ey  are responsible for th e  deficient responsiveness o f lym phocytes to  non
sp ecific  mitogens and m a y  also p lay a part in  th e  loss o f  T cells o f suppressor 
ty p e  [11, 18, 23, 33, 39, 4 0 ]. The cytotoxic IgM  antibodies are destructive to  
th e  precursors of the suppressor T cells as w ell. A ccording to Moretta et al. [24] 
and Giacco et al. [9], th e  antibodies in the serum  o f patients w 'th active SLE  
are inhibitory to sp on tan eou s rosette form ation, as also to the functional 
a c t iv ity  o f the Fc-receptors o f  TG cells. It has b een  show n by Láng et al. th at 
sera o f  high im m unocom plex positivity from p a tien ts  w ith active SLE are
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inh ib itory to  the antibody-dependent c y to to x ic ity  of normal hum an lym p h o
cy tes [20]. The im m unocom plex in the SL E  sera not only affect th e  function  
of the К  cells but also that of the natural killer (NK ) cells [11, 13].

Published data relating to the N K  a ctiv ity  of ARFC are in con sisten t. 
W hile according to Palacios et al. [29] th e  A RFC are precursors o f  the N K  
cells, the results o f R ucheton et al. are at variance with any N K  a c tiv ity  of 
th is ceil population [32]. According to  our results the antibodies in  the sera 
o f patien ts w ith  active SLE are capable o f  inh ib iting autologous rosette  form a
tion  b y  the precursor T cells. W e lack an y  accurate knowledge ab ou t this 
inh ib itory m echanism . The m ost likely  exp lanation  seems to be th a t  th e  anti
bodies alter the surface membrane structure o f the T cells, thus causing a loss 
o f their capacity  to recognize autologous erythrocytes. This is assum ed to  
affect autologous erythrocytes. This is assum ed to affect the ca p a city  o f  dif
ferentiation o f th is cell population and to  result in further T cell dam age.

The disturbed function o f T cells in  SL E  is attributed to m ultip le factors. 
I t  seem s ju stified  to  assume a genetically  determ ined functional T  cell defici
ency  resulting in  an arrest o f m aturation  o f the T cells being under w ay of 
differentiation in the suppressor direction. Further qualitative and q u an tita tive  
alterations o f the T cells result from the presence of autoantibodies charac
teristic  o f SLE.

From  the results o f the present stu d y  it  emerges that am ong th e  very  
heterogeneous T cells there exists a lym p h ocyte  population capable o f  recogniz
ing autologous antigenic structures. This population  which reacts sen sitive ly  
to  autoantibodies o f SLE sera is q u an tita tively  affected in SLE and is assum ed  
to  p lay a part in the abnormal shift o f th e  helper—suppressor balance associated  
w ith th is disease.
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THYROID ANTIBODIES IN GRAVES’ DISEASE. 
AN IMMUNOFLUORESCENCE STUDY
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(R eceived  N o v em b er 22, 1982)

T he sera  of f if ty  p a tie n ts  suffering  fro m  G rav es’ disease were a n a ly se d  b y  in d irec t 
im m unofluorescence. N o rm al h u m a n  th y ro id  tis su e  w as used as a n tig e n . A n tibod ies 
ag a in st fo u r d iffe ren t th y ro id  an tig en s w ere  d e te c te d  i.e. follicular cell m icrosom a, 
th y ro g lo b u lin , fo llicu lar b a sem en t m em b ran e  a n d  follicular cell nucle i. T w o  ty p e s  of 
an tib o d ies  b in d in g  to  th e  b asem en t m em b ran e  w ere described. A n tib o d ie s  a g a in s t  th e  
f ir s t  an d  second colloid an tig en s cou ld  also b e  d e te c te d . The re su lts  su g g e s t t h a t  by  
in d ire c t im m unofluorescence fo u r th y ro id  a n tib o d ie s , m ore th a n  k n o w n  in  th e  l i te ra 
tu re , are  d e tec tab le .

K eyw ords: G raves’ disease, in d ire c t im m unofluorescence

Introduction

Thyroid stim ulating antibodies d istinct from  thyrotropin (T SH ) were 
first observed more than tw en ty  years ago and Graves’ disease itse lf  is believed  
to  have an autoim m une basis [9, 10, 13]. F ive  m ain an tigen-antibody system s  
h ave been identified, involving different constituents of the th yro id  gland: 
thyroglobulin , m icrosom al antigen, second antigen  o f colloid, cell surface anti
gen and antigen related to  the T SH  receptor [4]. Furthermore, antibodies  
reacting w ith thyroxine and triiodothyronine have also been d etected  in  som e 
cases o f H ashim oto’s thyroiditis, G raves’ disease and id iop ath ic  m yx- 
oedem a [6, 14].

A ntibodies directed against thyroid structures can be d etected  b y  differ
ent m eans; am ong these im m unofluorescence seem s to be the m ost sensitive  
m ethod [3, 11]. As sum m arized recently b y  Pinchera et al. [11] th e  o n ly  anti
b od y which can be detected  in unfixed thyroid  sections by im m unofluorescence, 
is th e  anti-m icrosom al one. A ntibodies b inding to  the cell surface antigen  
are detectable b y  im m unofluorescence on v iab le  cells. A ntibodies against 
thyroglobulin  and second colloid antigen could  be detected b y  th is  m ethod  
only  on fixed  sections [11].

Send o ffp rin t req u ests  to  D r. J .  Szabó, F ir s t  D e p a r tm e n t o f M edicine, U n iv e rs i ty  M edical 
School, H-4012 D ebrecen , P .O . B ox  19, H u n g a ry
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Up to now there are few  data in the literatu re regarding the im m uno- 
flu orescen t aspects o f  G raves’ disease [1, 4, 15]. T he aim of the recent work 
w as to  study the d e tec ta b ility  of antibodies in th e  sera of Graves’ p atien ts by  
ap p ly in g  indirect im m unofluorescence.

Materials and m ethods

D iagnosis o f G rav es’ d isease  was based  on  t r iio d o th y ro n in e  u p tak e , tr iio d o th y ro n in e  
Ш А , th y ro x in e  R IA , T S H  R I A , 131I  scin tiscan  a n d  th e  tr iio d o th y ro n in e  suppression  te s t .

N o rm al h u m an  th y ro id  tis su e  was used as a n tig e n . N o rm a l thy ro id  tis su e  o b ta in e d  
fro m  p a tie n ts  u n dergo ing  su rg e ry  fo r th y ro id  cy st o r n e o p la sm  w as im m ed ia te ly  fro zen  in  
l iq u id  n itro g en . F ive  m ic ro n  th ic k  sections were c u t a t  — 20 °C.

S era  o f 50 u n tre a te d  p a t ie n ts  suffering fro m  G ra v es’ d isease  were d ilu ted  1 : 10, 1 : 20 
a n d  1 : 40. Cases o f H a sh im o to ’s th y ro id itis  a n d  to x ic  a d e n o m a  were excluded.

In d ire c t im m u n o flu o rescen ce  was carried  o u t  a cc o rd in g  to  R o itt and  D o n iach  [12]. 
T h e  second  in cu b a tio n  w as m a d e  w ith  FITC  labe lled  a n ti  h u m a n  IgG  (H yland).

L ocalization  of flu o resce n ce , (m icrosom al, co llo idal, n u c le a r, basem en t m e m b ran e ) its  
f e a tu re s  (finely  g ran u la r, ro u g h ly  g ran u la r, linear, c o n flu e n t, hom ogeneous, p a tc h y )  a n d  in te n 
s i ty  w ere  ev a lu a ted  in  e v e ry  case.

A s contro ls, c ry o s ta t  se c tio n s  from  th e  sam e su rg ic a l m ate ria l were in c u b a te d  w ith  
F IT C  labe lled  a n tih u m an  Ig G . I f  a n y  k ind  of flu o rescen ce  w as de tected , th e  m a te r ia l  w as 
n o t  p rocessed  for in d ire c t im m u n ofluo rescence . P a ra lle l to  th e  in d ire c t fluorescence w ith  G raves’ 
p a t ie n ts ’ sera, th e  sam e p ro c e d u re  was carried  o u t  w i th  co n tro l sera from  p a tie n ts  w ith  
isch aem ic  h e a r t  disease w ith  n o rm a l th y ro id  function . I f  c o n tro l se ra  proved  to  show  flu o re sce n t 
p o s i t iv i ty ,  th e  m ate ria l w as re je c te d .

Results

Antibodies against thyroid  structures w ere detected  in every case. M ost 
frequently , in 29 ou t o f  50 cases, anti-m icrosom al antibodies were seen. The 
fluorescent picture w as characterized by a f in e ly  granular p ositiv ity  in  the  
cytop lasm  of follicular cells (F ig. 1). There w as no antibody deposition in  other  
th yro id  structures or in  th e  nuclei o f follicular cells.

A ntibodies b inding to  thyroglobulin w ere detected  in 15 cases. In  the  
m ajority , 13 out o f 15 antibodies against th e  second  colloid were id en tified , 
b u t in  one case antibod ies against the first and  second colloid antigen  were 
also observed (Fig. 2).

A ntibodies b inding so le ly  to the first an tigen  o f colloid appeared in  a 
sin g le  case (Fig. 3).

The fluorescent p attern  of the second collo id  antigen-antibody reaction  
w as hom ogeneous, som etim es patchy filling ou t com p letely  the follicular lum ina  
(F ig . 2). The first co llo id  antigen had d ifferent characteristics, a roughly  
granular, partly p a tch y  fluorescence, m ainly in  th e  central area o f  th e  folli- 
culus (F ig. 3). A t other sites  there was no fluorescence in these cases.

A ntibody binding to  th e  basem ent m em brane o f the folliculi was detected  
in f iv e  cases. Two ty p es  o f  fluorescence could be identified: a fin ely  granular, 
in  som e places linear, m o stly  confluent one in four cases (Fig. 4), and a roughly
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F ig . 2. A n tib o d ie s  d irec te d  ag a in s t th e  f irs t  (a rrow ) a n d  second (arrow head) colloid a n tig e n .
O riginal m ag n ifica tio n , X 160

granular, partly  linear but not confluent one in one case (Fig. 5). A n tib od y  
localized at other sites was not detected in th ese  cases.

A ntibody deposition in the nuclei o f  th e  follicular cells was seen  in  a 
single case. Its  pattern  was characteristic. The fluorescence was located  
exclusively  in  the nuclei o f  the follicular cells; other structures including the  
cytoplasm  o f follicular cells, proved to he n eg a tiv e  (Fig. 6). Strangely enough, 
the dilution rate o f  th e  sera had no effect on th e  in tensity  of fluorescence. 
E xcept three sera w hich had anti-m icrosom al and one having anti-basem ent

A cta  M edica I lungarica  4 0 , 1983

F ig. 1. A n ti-m ic ro so m al a n tib o d y  deposition  in  th e  c y to p la sm  of follicular cells. O rig inal
m agnifica tion , X 400
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F ig . 3. A n tib o d y  d irec ted  a g a in s t th e  f ir s t  collo id  a n tig e n . O riginal m ag n ifica tio n , X 160

F ig . 4 . A n tib o d y  d eposition  in  th e  fo llicu lar b a se m e n t m em b ran e . F in e ly  g ra n u la r  a t  sites 
lin ea r, m o stly  co n flu e n t p a tte rn .  O rig in a l m ag n ifica tion , X 160

m em brane antibodies, th e  in ten sity  did n o t dim inish on further dilution . 
E v e n  in  these cases, on ly  a slight d im inution w as observed and th e  p o sitiv ity  
rem ained  unam biguous.

D iscussion

Indirect im m unofluorescence is a sen sitive  and reliable m ethod for d etect
in g  antibod ies [4, 7, 16].

In  Graves’ disease, stim ulating antibod ies m ight p lay a p athogenetic  
role. According to the data o f  Doniach [4], f iv e  m ain antigen-antibody system s
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are operating in  the thyroid gland in vo lv in g  the thryoglobulin, m icrosom a, 
colloid, cell surface and TSH  receptors. I f  th ese system s are rea lly  active in 
the thyroid  gland, there is no theoretical hindrance to detect th em  b y  indirect 
im m unofluorescence.

The purpose o f  our work was to describe the different im m unofluorescent 
pictures o f  the thyroid, using sera o f  untreated  Graves’ p atien ts. Im m uno
fluorescent p ositiv ity  was observed in  all o f th e  50 cases. M icrosom al anti
bodies were the m ost frequent. A ntibodies against the second collo id  antigen  
were less frequent. In  5 out of the 50 in vestiga ted  sera, antibodies b inding To 
the basem ent mem brane of thyroid  folliculi were detected. Tw o typ es of 
deposition could be separated m orphologically.

Fig. 5. A n tib o d y  dep o sitio n  in  th e  fo llicu lar b a se m e n t m em brane . R o ugh ly  g ra n u la r ,  p a r tly  
lin e a r b u t  n o t  co n flu en t p a tte rn .  O rig in a l m agnification , X 160

H g . 6. A n tib o d y  d ep osition  in  th e  nuclei o f fo llicu la r cells. O riginal m ag n ifica tio n , X 160.
In se t,  X 400
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A ntibodies binding to  th e  first colloid antigen  were seen in a single case  
and antibodies against b oth  colloid antigens w ere identifiable in another case. 
A lso , in  one case only, antibodies deposited in  th e  nuclei of the follicular 
cells w ere detected.

I t  is  difficult to  exp la in  our results. I t  is w ell known that anti-m icro- 
som al and  anti-colloidal antibodies are involved  in  th e  pathogenesis o f  G raves’ 
disease [3, 4, 8, 10, 12, 15]. A nti-m icrosom al and anti-colloidal antibodies  
w ere observed in the m ajority  o f  patients. T aking in to  consideration th e  above  
data  th e  results appear logical.

W e have found no data  in the literature regarding the d etectab ility  of 
an tib od ies directed against th e  follicular b asem ent membrane and th e  nuclei 
o f  fo llicu lar cells b y  applying indirect im m unofluorescence. I t  seems possib le  
th a t  in  cases o f basem ent m em brane-antibody deposition , thyroid stim u latin g  
an tib od ies which exert their effect on the fo llicu lar cell membrane, had been  
d etec ted . The results o f B ea ll e t al. [2] and th ose  o f  Fagraeus et al. [5] are 
aga in st th is  possibility. K houry et al. [8] observed  by indirect im m uno
flu orescen ce m icrosomal antigen  on the surface o f  hum an thyroid cells in  
cu ltu re. I t  does not seem  lik e ly  th at anti-m icrosom al antibody binding to  the  
surface o f  follicular cells w as detected in our cases. N am ely, anti-m icrosom al 
an tib od ies having a characteristic m orphological pattern were id entified  in  
th e  fo llicu lar cells.

W e could not find  an y  data  on the presence and detectability by im m uno
flu orescen ce o f antibodies d irected against th e  follicular cell nuclei in  G raves’ 
disease. In  th is case, too , all the clinical and laboratory findings were in d i
ca tiv e  o f  Graves’ disease and th e  possibility o f  a n y  kind of system ic disorder 
could  b e excluded.

Our results thus suggest that by indirect im m unofluorescence at least 
four ty p e s  o f antibody are detectable in the sera o f  G raves’ patients. To explain  
th e  clin ica l and pathogenetica l role of these antibodies will be the task  o f  
further im m unological and clinical investigations.
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SERUM CALCITONIN IN HYPERTHYROIDISM

J .  F ö ldes , Gy . P etrá n y i ju n ., J . T akó , Cs . Bános, I . K rasznai, 
Cs. H orváth, K ata lin  Steczek

F IR S T  D EPA RTM EN T O F M E D IC IN E , SEM M ELW EIS U N IV E R SIT Y  M EDICAL SCHO O L, AND 
JÄ N O S H O SPITA L, BU DA PEST, HUNGARY

(R eceived  J u ly  21, 1982)

T he m ineral c o n te n t o f th e  rad iu s w as fo u n d  to  be low er in  th y ro to x ic  th a n  in 
e u th y ro id  w om en, p a r tic u la r ly  in  th e  case o f e lev ated  serum  tr iio d o th y ro n in e  levels. 
On ex am in ing  th e  h o rm o n es in fluencing  bone  m etabo lism , th e  b asa l se ru m  calcitonin  
level o f  th y ro to x ic  p a tie n ts  w as iden tica l w ith  th a t  o f th e  con tro ls . T h e  Ca an d  cal
c ito n in  responses to  i.v . Ca load ing  (3.64 m g CaCl2/kg/3  m in ) w ere id en tica l in  the  
e u th y ro id  and  h y p e rth y ro id  su b jects.

T he re su lts  su g g est t h a t  th e  calc iton in  reserves in G raves’ d isease  a re  norm al 
an d  th a t  th e  bone ab n o rm a litie s  ty p ica l o f th is  disease are u n re la te d  to  a n y  change in 
calc ito n in  secretion .

T he serum  ca lc ito n in  levels o f p a tie n ts  w ith  su b acu te  th y ro id itis  w ere  iden tica l 
w ith  th o se  of th e  co n tro ls . A n  a cu te  fall in  th e  serum  calc iton in  level o c cu rre d  in h y p e r
th y ro id ism , a fte r  rad io io d in e  th e ra p y  a  fin d in g  w hich m ig h t be c o n n ec ted  w ith  th e  high 
rad io sen s itiv ity  o f th e  p a ra fo llicu la r  cells an d  w ith  a consecu tive  im p a irm e n t o f cal
c ito n in  p roduction .

K eyw ords: G rav es’ d isease, su b acu te  th y ro id itis , ca lc iton in , Ca lo ad in g  te s t ,  bone 
m in eral co n ten t

Introduction

G raves’ disease is associated with an increased rate o f  bone m etabolism  
and w ith a hyperfunction o f osteoblasts and osteoclasts. The hone m etabolism  
is thus shifted towards th e  resorption processes and results fin a lly  in thyro
tox ic  osteodystrophy [29].

The prim ary cause o f  thyrotoxic osteodystrophy m ay be sought in a 
direct effect o f the thyroid  horm ones produced in increased am ounts [25]. 
As a result o f the enhanced mineral absorption, the serum Ca leve l increases 
[21], and th is results in depression o f parathyroid hormone (P T H ) secretion  
[7, 22], w hile leaving the sen sitiv ity  o f the tissues to PTH  unaffected  [12]. 
These changes go hand in hand w ith a fall in the serum -1,25-dihydroxy-vita- 
m in D 3 concentration, w hich accounts for the im pairm ent o f  Ca absorption  
from the in testine in th yrotoxicosis [18]. All this contributes to  th e  reduction  
o f the cancellous and cortical bone mass [23].

The question how  calcitonin  (Ct) behaves in thyrotoxicosis has y e t to 
be studied. W hile according to earlier data the basal level is w ith in  th e  normal
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range [1, 14], our studies are suggestive of a Ct h yp ersen sitiv ity  of the tissues 
in th is  disease [13] w hich m a y  result from an increased rate o f bone m etab
o lism  [3].

T h e present study h as been  concerned w ith  th e  follow ing questions: 
[1] Is  there any relationship betw een  the fall in bone m ineral content and the  
serum  thyroid  hormone lev e ls  in  thyrotoxicosis? [2] To w hat degree is the  
serum  Ct level affected in  th e  various types o f th yrotox icosis  (G raves’ disease, 
d estru ctiv e  hyperthyroidism ). [3] In acute thyroid  dam age consecutive to  
rad io iod in e therapy is Ct released  from the thyroid  in sufficient am ounts to  
m o d ify  th e  serum Ct and Ca levels?  [4] Are th e  Ca and Ct responses to  
Ca load in g  different in eu th yro id  and hyperthyroid sub]ects?

M aterials and m ethods

E u th y ro id  and h y p e r th y ro id  fem ales aged b e tw een  20 a n d  50 y ears were stu d ied . T he 
c lin ica l d iagnosis was co n firm ed  o n  th e  basis of th e  se ru m  th y ro x in e  (T 4) an d  triio d o th y ro n in e  
(T s)lev e l. F o r T 4 m easu rem en t th e  R K  12 k it, for th a t  o f  T 3 th e  R K  11 k i t  (Iso to p e  In s t i tu te ,  

H u n g a r ia n  A cadem y of Sciences) w a s  used . Bone m in eral c o n te n t  w as m easu red  w ith  a  N or- 
la n d -C a m e ro n  BMA 178 ty p e  in s t ru m e n t ,  operating  on th e  C am eron-Sorensen  princip le. T he 
m e a su re m e n ts  were done o n  th e  n o n -d o m in a n t side o f  th e  ra d iu s , b e tw een  th e  m iddle  an d  
d is ta l  th ir d .  F our paralle l m e a su re m e n ts  were done on e ac h  occasion  a n d  th e  va lues w ere 
a v e ra g e d . T h e  in stru m en t g ives th e  m in era l con ten t in  g /cm  a n d  th e  w id th  of th e  bone in  
c m  [16 , 27].

Se to ta l  Ca was e s tim a te d  w ith  th e  U nicam  S P  190 a to m ic  a b so rp tio n  sp ec tro p h o to m 
e te r .  S ince  hyp erth y ro id  s u b je c ts  a re  liab le  to h y p o a lb u m in ae m ia  [8], th e  b asa l se Ca va lues 
(m m ol/1) w ere corrected in  e ac h  c ase  fo r  se album in (m m ol/1) in d iv id u a lly , accord ing  to  Mose- 
k ild e  e t  a l. [24]. (C orrected se Ca =  1 .2x (0 .7 0 0 -se  a lb u m in ) to ta l  se Ca.) T hough  th e  b asa l 
se C a lev e ls  in  th e  th y ro to x ic  c ases  w ere found b e tw een  n o rm a l lim its  (2.25—2.65 mmol/1), 
th e  c o rre c te d  se Ca value w as h ig h e r  in  th e  h y p e rth y ro id  th a n  in  th e  e u th y ro id  group.

F o r  th e  m easu rem en t o f s e ru m  Ct, the  Im m u n e  N u c lea r  C o rpora tion ’s calc ito n in  I I  
h u m a n  rad io im m unoassay  k i t  w a s  u se d  (ref. s tan d ard : W .H .O . 70/234). T he sen sitiv ity  o f th e  
p ro c e d u re  w as 15 pg/m l, in tr a a s s a y  v a r ia tio n  coefficient w as 5 % .

E ig h t  eu thy ro id  a n d  se v e n  th y ro to x ic  fem ale p a t ie n ts  k e p t  on  a low  Ca d ie t, w ere 
s u b je c te d  to  Ca loading in  th e  m o rn in g  a f te r  an  ov ern ig h t f a s t ;  3.64 m g/kg  (0.2 m l/kg ) of a  10%  
so lu tio n  o f CaCl2 was a d m in is te re d  i .v . in  3 min. B lood w as w ith d ra w n  fo r Ca an d  Ct s tu d ies  
p r io r  to  a n d  a t  5, 10 an d  60 m in  a f te r  th e  in jection . F ro m  six  p a tie n ts  w ith  G raves’ disease 
b lo o d  w a s  w ithd raw n  also fo r  C a a n d  C t studies p rio r to  a n d  a t  24 a n d  120 h  a f te r  rad io iod ine  
th e r a p y  (190-300 M Bq 131I) . T h e  s e ra  were stored a t  — 20 °C u n t i l  s tu d y .

F o r  s ta tistica l ana ly sis  S tu d e n t ’s two sam ple t t e s t  w as u sed . In  th e  T ables th e  m ean  
v a lu e s  dt S .E .M . are rep re se n ted .

Results

• T able I shows th e  m ean  mineral content o f  th e  radius in 24 euthyroid  
cases and in 28 patients w ith  Graves’ disease. T he values were sign ificantly  
low er in  the patients w ith  G raves’ disease than in  th ose w ith  a norm al thyroid  
(P  <  0.05). On exam ining th e  patients w ith th yro id  disease ind ividually, 12 
o f  28  wom en with G raves’ d isease (43%) were found to  have reduced ostéo
d ensitom étrie values. G rouped o d  the basis o f th e  T 3 lev e l, in the group marked  
b y  a significant T 3 e lev a tio n  (4 .6-7 .0  nmol/1) th e  m ineral content o f radius 
w as significantly lower th a n  in  the euthyroid cases (P  <C 0.01). On the other
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hand, no difference in mineral content o f th e  radius was found betw een the  
patients w ith m inor hyperthyroidism  and the euthyroid group (Table II). 
No typ ica l relationship was, however, found betw een the m ineral content of 
the radius and the serum  T 4 level in G raves’ disease.

The basal Ca va lu e corrected for album in, and the Ct value in the  
euthyroid subjects and the patients w ith G raves’ disease and subacute thy-

Table I

M inera l content o f  radius (  mean  ±  S E M ) infernales aged 20 -5 0  years with normal thyroid function
and with Graves' disease

M ineral content of 
radius

E u th y ro id ism 0.859 ±  0.014

(n  =  24)

G raves’ disease 0.797 ±  0.020

(n  =  28)

P <  0.05

Table I I

M ean bone m ineral content and serum triiodothyronine level in  fem ales with eulhyroidism  and with
Graves’ disease ( mean  ±  S E M )

H yperthyroidism E uthyroidism H yperthyroidism
T , : 3.1— 4.5 p  

nmol/1 
n =  15

T , : 1.2—3.0 
nmol/1 
n =  24

P T , : 4.6—7.0 
nmol/1 
n -  13

M ineral c o n te n t of

rad iu s  g/cm 0.820 ±  0.024 N.S. 0.859 ±  0.014 <  0.01 0.772 ±  0.032

N .S. =  non-sign ifican t

Table I I I

B asal serum  Ca (corrected, see text)  and calcitonin concentration in fern a les  w ith  euthyroidism . 
Graves’ disease and subacute thyroid itis ( mean  ±  S E M )

Serum Ca 
mmol/1 

(corrected)

Basal serum 
calcitonin 

pg/ml

E u th y ro id ism 2.58 95.71
(n -  17) ± 0 .0 3 1

P  <  0.01
± 8 .5 6

G raves’ disease 2.73 J 97.73
(n  =  15) ± 0 .0 3 ± 8 .9 1

S ubacu te  th y ro id itis 2.60 99.81

(n  =  6) ± 0 .0 2 ± 9 .9 8
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Table IV

S éru m  ca lc ium  and calcitonin level in  response to i.v. CaCl2 loading (3.64 mglkg/3 m in )  in ferna les  
with euthyroid ism  and  Graves' disease ( m ean  ±  S E M )

Serum calcitonin, pg/m l

0 min 5 min 10 m in 30 min 60 min

E u th y ro id ism 86.6 129.1 118.6 105.2 96.0

(n  =  8) ± 7 -7 5 ± 1 1 .2 9 ± 1 0 .1 0 ± 6 .1 0 ± 6 .5 7

G rav es’ disease 87.1 125.7 119.1 101.1 91.4

(n  =  7) ± 7 .2 2 ± 1 1 .4 6 ± 8 .9 1 ± 8 .9 2 ± 8 .3 7

Serum calcium , mmol/1

0 min 5 min 10 m in 30 min 60 m in

E u th y ro id ism 2.35 2.88 2.80 2.74 2.61

(n  =  8) ± 0 .0 5 ± 0 .0 8 ± 0 .0 7 ± 0 .0 3 ± 0 .0 5

G ra v es’ disease 2.44 2.89 2.80 2.73 2.68

(n  — 7) ± 0 .0 1 ± 0 .0 7 ± 0 .0 7 ± 0 .0 6 ± 0 .0 3

Table V

S e ru m  calcitonin and Ca concentration after radioiodine therapy ( n — 6) ( mean  ±  S E M )

Time
h

Serum calcitonin 
pg/ml

Serum Ca 
mmol/1

0 97.33 ±  6.30 ' 2.47 ±  0.059

24 94.20 ±  6.99 P  <  0.01 2.48 ±  0.061

120 70.30 ±  5.58 2.50 ±  0.094

ro id itis  are shown in Table I I I . The se Ca leve l corrected for the album in  
c o n ten t was significantly higher in  Graves’ disease than  in the case o f  norm al 
th y ro id  function (P  <  0.01). The basal serum Ct concentration w as identical 
in  all th e  three groups.

T able IV shows the resu lts o f  calcium loading. The response o f th e  se Ca 
and Ct concentration was id en tica l in the euthyroid  and the thyrotoxic  groups.

T able У presents th e  se Ca and Ct values prior to  and at 24 and 120 h  
after  radioiodine therapy in  th e  thyrotoxic p atien ts. A t 120 h after 131I therapy  
th e  se  Ct concentration w as sign ificantly  lower th an  the in itia l value (P  <  0.01) 
w h ile  th e  se Ca level was unchanged.
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Discussion

The observations relating to  the frequency and degree o f  bone mineral 
loss in hyperthyroidism  are inconsistent. W hile Frazer e t al. [15] and Ikkos 
et al. [19] found a loss m ainly in wom en o f advanced age other authors reported 
on mineral loss in a higher proportion o f patients [5, 18], regardless of age 
and sex. Photon absorption over the radius indicates not on ly  the mineral 
m ass o f the forearm bones, but also o f the entire skeletal system  [11]. Our 
resu lts agree well w ith  those o f Linde and Friis [20] according to  which the  
m ean mineral content o f  the radius is lower in hyperthyroid than in euthyroid  
subjects. Bone abnorm alities o f this type were found in 42.8%  of hyperthyroid  
fem ales between 20 and 50 years o f age, particularly if  the se T 3 level was in 
excess of 4.6 nmol/1. This again is consistent w ith the observation that the 
disturbed mineral m etabolism  in hyperthyroidism  correlates w ell with the 
severity  of the disease, reflected in the serum T3 level [21].

PTH  secretion is known to  be depressed in th yrotoxicosis [7, 22]. The 
other hormone involved  in bone m etabolism , calcitonin, has been studied  
less extensively  although its physiological role in hum ans is still controversial 
[3], though it has been ascertained that in pharm acological doses it inhibits 
osteoclast active bone absorption, that it interferes w ith the reabsorption of 
Ca and P in the k idney and th at it  acts on the intestines, liver and pancreas.

The parafollicular cells of the thyroid form the main site  o f Ct production  
in m an. Thyroid agenesis, congenital nongoitrous cretinism  [10] and post
thyroidectom y sta te  [26] are associated w ith  a reduction o f the se Ct level. 
Y et hypocalcaem ia rem ains absent and the organism readily  adapts itself to  
the Ct deficiency. In G raves’ disease the basal se Ct leve l was found to be 
norm al [14] in contrast to destructive hyperthyroidism  (H ash im oto’s thyroid
itis , subacute thyroid itis), in which an elevation  o f the se Ct level due to  
excessive release was observed [1]. Our studies have failed to  dem onstrate 
any significant difference in the se Ct level betw een th yrotox ic  patients with  
G raves’ disease, those w ith  subacute thyroiditis and the norm al controls.

In  hyperthyroidism  even a minor hypercalcaem ia is sufficient for the 
depression o f PTH  secretion [8]. On the other hand, a m inor increase in the 
Ca leve l does not seem  to  be sufficient to  increase Ct secretion. I t  is well 
w ithin  the possibilities that in this disease the parafollicular cells fail to  respond 
adequately  to minor variations o f the serum Ca level. F inally , in hyperthyroid
ism  an accelerated breakdown m ay perhaps account for the norm al basal 
Ct lev e l. I t seem ed, therefore justified  to exam ine these possib ilities b y  study
ing th e  Ct and Ca response to Ca loading, the more so as no such studies have 
been performed in  Graves’ disease, while in nongoitrous cretinism  and in 
thyroidectom ized subjects Ca loading was followed by a delayed clearance 
o f Ca from  the blood [10, 17]. On the evidence o f the present stu d y , Ca loading
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w as fo llow ed  by an equal increase and subsequent decline o f  the serum Ca 
and Ct in  hyperthyroid and eu th yro id  cases alike. The Ct reserves thus proved  
to  be id en tica l in both groups. T he parafollicular cells o f  th yrotoxic  patients 
th u s respond to variations in  th e  se Ca level in the sam e m anner as do those  
o f  n orm al subjects.

Our results in subacute th yroid itis are at variance w ith  the recent 
ob servation s reported by A m ino et al. [1]. In order to  fin d  out whether or 
n o t an  acu te damage to th e  th y ro id  is associated w ith  an increased liberation  
o f Ct su ffic ien t to cause tran sitory  changes in the serum  Ca and Ct levels, we 
h ave stu d ied  them  prior to  and  at 24 and 120 h after radioiodine therapy. The 
s tu d y  w as prom pted b y  th e  fo llow ing considerations. The transitory hypo- 
ca lcaem ia  consequent upon su b to ta l thyroidectom y has been connected w ith  
m an ip u lation s on the gland resu ltin g  in an enhanced release o f  Ct [30]; and 
there is experim ental evidence to  suggest th at the parafollicular cells are more 
sen sit iv e  to  radiation than are th e  epithelial cells [28]. A ccording to  our studies, 
after irradiation of the th yro id  w ith  approx. 7000 rad (70 G y), the gland not 
on ly  fa ils  to  release an increased am ount of Ct but on th e  5th day after 131I 
trea tm en t the Ct level was b e low  th e  initial value. Though subacute thyroiditis  
and radioiodine therapy do n o t produce the same ty p e  o f  thyroid  injury, our 
resu lts m ake it none the less u n lik e ly  that in subacute thyroid itis the destruc
tiv e  lesion  should produce a Ct release sufficient to  increase the serum Ct level. 
W e h a v e  no explanation for th is  fa ll in serum Ct b u t it  m ight he attributed  
to  th e  h igh  radiosensitivity o f  th e  parafollicular cells [28], as a result o f which  
th e  production  of Ct m ight be affected  by radiation. I t  also emerged from  
our resu lts  that despite th e  a cu te  fall in the serum  Ct level, the serum Ca 
co n cen tra tion  was unaffected . T his leaves us w ith  the questions w hether the  
depression  o f Ct secretion after radioiodine therapy is persistent, w hether the  
responsiveness of the parafollicular cells is affected and, i f  so, whether the  
ch an ges involve late consequences to the skeletal system . Further studies 
w ill h a v e  to  throw light on th ese  questions.
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E xp erien ce  w ith  22 p a tie n ts  w ith  p i tu i ta ry  m ic ro ad en o m a is d iscussed . The 
d iagnosis w as b ased  on  e x a m in a tio n  of th e  co n to u r  o f th e  n o rm ally  sized  sella  tu rcica  
b y  m u ltid ire c tio n a l th in - la y e r  to m o g rap h y , a n d  m easu rem en t o f th e  p i tu i ta r y  horm one 
reserve  cap ac ity . O f th e  p a tie n ts  13 h a d  a m ic ro p ro lac tin o m a a n d  9 a  m ic ro so m ato 
tro p in o m a ; 13 w ere su b jec ted  to  tran s-sp h en o id a l m ic ro ad en o m ec to m y  a n d  14 received 
d ru g  tre a tm e n t. T h e  prob lem s of d iagnostics a n d  th e  choice o f th e ra p y  are  discussed.

K eyw ords: p i tu i ta ry  m icroadenom us, b ro m o crip tin e  th e ra p y

A bbreviations

ACTH =  ad ren o c o rtic o tro p h in , F S H  =  fo llic le -stim u lating  h o rm o n e , hG H  =  
=  h u m an  g ro w th  ho rm o n e, L H  =  lu te in iz in g  horm one, L H -R H  =  lu te in iz in g  ho r
m one-re leasing  h o rm o n e, P R L  =  p ro lac tin , T 3 =  tr iio d o th y ro n in e , T 4 =  th y ro x in e , 
T S H  =  th y ro tro p in , T R H  =  th y ro tro p in -re le as in g  horm one

Introduction

H orm one-secreting p itu itary adenom as are discrete nodules o f  the adeno
hypophysis; they  are called microadenom a when th ey  are less than  10 mm in 
diam eter [24]. P ost m ortem  exam inations have shown that the prevalence  
of m icroadenom as lies in the range o f 2.7—22.5%  [12, 24]. A ctive m icroadeno
mas produce increased am ounts o f one or several pituitary horm ones, wrhich 
cause clinical sym ptom s o f acrom egaly, am enorrhoea-galactorrhoea syndrom e 
and Cushing’s or N elson ’s syndrom e [13, 38, 42]. The tum ours are named 
according to  the horm one produced. R adioim m unoassay for hum an growth  
hormone (hGH), prolactin  (PR L ) and adrenocorticotrophin (ACTH) can he 
used to  evaluate p itu itary  secretory function in patients w ith  th ese clinical 
sym ptom s; adenom as th a t secrete thyrotropin (TSH) or gonadotropin are 
extrem ely  rare. E ndocrine assessm ent requires exact docum entation o f hor
m onal hypersecretion and determ ination o f the pituitary reserve capacity  of 
the other horm ones. E ndocrine-inactive m icroadenom as do not show  sym ptom s  
of horm one secretion on either clinical exam ination or endocrine testing .

Send o ffp rin t re q u e s ts  to  L. G áspár, E n d o crin e  U n it, F irs t  D ept, o f M ed., U n iv e rsity  
M edical School, H-6701 Szeged, K o rán y i faso r 8, H u n g a ry
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O f the non-invasive radiological investigations available, a plain lateral 
skull X  ray cannot be considered conclusive b y  itse lf. W hile the find ing of 
an abnorm al sella does n o t exclu d e other conditions, its  m ost likely  cause is 
an expanding pituitary tu m ou r. Similarly, a norm al fossa in a patient w ith  
clin ica l and hormonal ev id en ce o f  a pituitary adenom a m ay w ell harbour a 
m icroadenom a. In the la tter  case, m ultiple th in-layer m ultidirectional tom o g 
raphy o f the sella has been advocated  in an a ttem p t to  identify such a lesion. 
T he asym m etrical bulging o f  the sella floor in th ese patien ts, is revealed only  
b y  th is  m ethod [52].

For the treatm ent o f  p itu itary  m icroadenom as, three kinds o f  therapy  
are availab le, viz. surgery, irradiation and drugs.

Trans-sphenoidal approach to  the sella turcica  has supplanted intra
cranial exploration for p itu ita ry  adenomas [21] excep t when the tum our had  
in v a d ed  the brain substance [22, 43]. W ith the use o f  the operating m icroscope 
and im age am plification, th is  approach perm its easy  access to the sphenoid  
sinus and the floor o f th e  sella  [25, 53]. R ecent reports show th at rem oval 
o f m icroadenom as by a neurosurgeon experienced in  microsurgery m ay produce  
im p rovem en t of the clin ical and hormonal abnorm alities in m ost patients [45].

Conventional external irradiation of the p itu itary  has frequently received  
criticism  for its delayed effect in controlling the grow th o f pituitary adenom a; 
in  add ition , it has been associated  with unacceptable and unpredictable side- 
effects [33]. Proton or o th er heavy-particle irradiation is advocated as initial 
th era p y  b y  some authors because it allows to deliver high doses to  confined  
intrasellar tumours, w ith  reduction  of hypersecretion, preservation o f other 
p itu ita ry  functions, and m in im al risk of hypothalam ic dam age [32]. R adiation  
trea tm en t continues to be im portant when surgical rem oval is incom plete or 
th e  tum our recurs.

O f major im portance in  recent years has been  the developm ent o f  effec
t iv e  drugs that suppress horm one secretion [5, 6, 7, 9, 10, 14, 28, 30, 36, 37, 
50]. A  reasonably w ell-defined  field  of indication o f the medical treatm ent o f  
p itu ita ry  microadenomas has la te ly  emerged: such  treatm ent is necessary if  
[1] a selective p itu itary e ffec t is required (e.g. for the m aintenance o f  follicle 
stim u latin g  hormone (F S H ) and luteinizing horm one (LH) production in 
p a tien ts  of fertile age); [2 ] there is a need for postoperative or postirradiation  
decrease of hormone production; [3] it is desired to  atta in  a preoperative an ti
proliferative effect; and [4] in  the case of p itu itary  diseases of assum ed h yp o
th a lam ic  origin [19].

Endocrine-active m icroadenom as m ay grow and becom e endocrine macro- 
adenom as. Because o f th is  possib ility  the early diagnosis o f p itu itary tum ours 
is im portant. In the fo llow in g , a review will be g iven  o f the endocrine, radio
log ica l and therapeutic ad van ces in the m anagem ent o f  p itu itary m icroade
nom as on the basis o f  our clinical and laboratory experience.
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Patients and m ethods

In  th e  period  1978-82 , 22 p a tie n ts  were o b se rv ed , 18 p a tie n ts  were fem ale , a n d  4 m ale ; 
th e ir  age ran g ed  fro m  22 to  60 years. T he d u ra tio n  o f th e  disease was from  2 to  24 y e a rs . Of 
th ese  p a tie n ts , 13 w ere  su b je c ted  to  tran s-sp h en o id a l ad enom ectom y.

O f th e  p a tie n ts ,  13 h a d  hypogonadism  (ra ro m e n o rrh o ea , am enorrhoea , s te r il i ty )  an d  
g a lac to rrh o ea . One m ale  p a t ie n t  (p a tie n t 1) had  g y n a e c o m a stia , and  a  fem ale p a t ie n t  ( p a t ie n t  2) 
com pla ined  o f d ry  sk in  a n d  b rad y ca rd ia . N ine p a tie n ts  show ed acrom egaly  w ith  excessive  
sw ea tin g  an d  h ead ach es  (T ab le  I).

Table I

Clinical data o f  patients w ith  microadenoma

No.
Age

Sex Clinical symptoms
D uration  
o f  disease 

(year)

Sella V isual
(years) mm* shape

field

i 28 M hypogonad ism , gynaecom astia, 
o b esity

8 90 bulging en la rg ed  
b lin d  sp o t

2 35 F am en o rrh o ea , d ry  skin, 
b ra d y ca rd ia

8 110 sloping en la rg ed  
b lin d  sp o t

3 28 F am en o rrh o ea , dw arfism 6 110 sloping n o rm al

4 31 F am en orrhoea , galactorrhoea 4 90 bulging n o rm a l

5 30 F g a lac to rrh o ea 3 70 bulging n o rm al

6 22 F galac to rrh o ea 3 90 erosion n o rm a l

7 34 F am enorrhoea 4 100 sloping n o rm a l

8 31 F in fe rtility 3 80 bulging n o rm a l

9 30 F raro m en o rrh o ea , galactorrhoea, 
in fe rtility

5 70 sloping n o rm a l

10 25 F am en orrhoea , galactorrhoea 4 80 bulging n o rm a l

11 31 F am en o rrh o ea , galactorrhoea 7 90 bulging n o rm a l

12 31 F raro m en o rrh o ea 3 120 erosion n o rm a l

13 29 F in fe r tility 3 80 bulging n o rm a l

14 47 M acrom egaly , hyperhydrosis, 
h ead ach e

24 90 bulging n o rm a l

15 35 F acrom egaly , headache 7 110 sloping n o rm a l

16 47 M acrom egaly , 14 110 bulging n o rm a l

17 53 M acrom egaly , hyperhydrosis, 
head ach e

20 110 erosion n o rm a l

18 43 F acrom egaly 2 70 bulging n o rm al

19 46 F acrom egaly , hyperhydrosis, 
h ead ach e

6 80 erosion n o rm a l

20 60 F acrom egaly , headache 20 80 sloping n o rm a l

21 56 F acrom egaly , headache 
h y p erh y d ro sis

3 80 sloping n o rm a l

22 54 F acrom egaly , headache, 
h y p erh y d ro sis

3 110 erosion n o rm a l
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Diagnostic procedures

R adiological investigation. A  p la in  skull ra d io g ra p h  w as m ade in every  case. A fte r  
e v a lu a tio n  o f th e  size an d  c o n to u rs  o f th e  sella tu rc ic a , doub le-d irec tional an d  m u lti- le v e l 
th in - la y e r  to m o g ra p h y  (2 m m ) w as perform ed. In  ac ro m eg a lic  p a tien ts , X -ray s o f  th e  h a n d s  
an d  legs w ere  m ade .

Endocrinologie investigation. B asal horm one m e a su re m e n ts  alone prov ide in su ff ic ie n t 
ev id en ce  to  d iagnose a n te r io r  p i tu i ta ry  disease (h y p e r-  a n d  hyposecretion). A d iffe re n tia l  
d iag n o s is  m a y  be possible b e tw een  p rim ary  and  se c o n d a ry  (hypo th a lam ic) p i tu i ta ry  fa ilu re  
on  a  th e o re tic a l  basis. T S H  an d  P R L  w ere m easured  0, 30, 60 , 90 and  120 m in  a f te r  in tra v e n o u s  
a d m in is t r a t io n  of 200 ft g sy n th e tic  T SH -releasing  h o rm o n e  (T R H , R elefact, H o echst). L H  a n d  
F S H  w e re  m easu red  0, 30, 60, 90 and  120 m in  a f te r  in tra v e n o u s  ad m in is tra tio n  o f 25 fig  
s y n th e tic  L H -re leas in g  ho rm one (L H -R H , R elisorm , S e ro n o ). T he serum  hG H  w as m ea su re d  
in  ac ro m eg a lic  p a tie n ts  d u rin g  a n  o ra l glucose to le ran ce  te s t .  h G H , P R L , FS H  a n d  L H  w ere 
d e te rm in e d  b y  ra d io im m u n o assay  using  S erono-B iodata  K its .

B lo o d  glucose w as d e te rm in e d  w ith  th e  o -to lu id in e  tech n iq u e , serum  co rtiso l b y  a 
f lu o ro m e tr ic  m eth o d . H o rm o n e  m easu rem en ts  w ere p e rfo rm e d  before and 1-2 w eeks a f te r  
su rg e ry  a n d  d u rin g  m edical t r e a tm e n t.

Treatment

Surgery . O f th e  tran s -sp h en o id a l approaches to  th e  se lla  we used a v a r ia n t o f th e  low er 
n a sa l fo rm  [44], th e  tra n sn asa l- tra n s-sep ta l- tran s -sp h e n o id a l approach . O perations w ere  p e r
fo rm e d  u s in g  m icrosu rg ica l in s tru m e n ts  and  m icroscope.

Irra d ia tio n . P a t ie n ts  rece iv ed  frac tiona l te le c o b a lt  ir ra d ia tio n  to  the  h y p o p h y se a l a rea  
in  a  d o se  o f  40 Gy.

M ed ica l treatm ent. H y p e rp ro lac tin aem ic  p a tie n ts  received  brom ocrip tine  (P a rlo d e l, 
S a n d o z ) in  a dose of 7.5 m g d a ily  fo r 4 -6  m on ths. A c ro m eg a lic  p a tie n ts  received th e  sam e  d ru g  
in  a  d o se  o f  10 m g da ily  fo r 4 -1 2  m o n th s .

H istological exam ination . E le c tro n  m icroscopic e x a m in a tio n  was perform ed a f te r  a d e n o m 
e c to m y  in  all o f th e  o p e ra ted  p a tie n ts . In  th ree  p a t ie n ts  a n  im m unocytochem ical l ig h t  m i
c ro g ra p h  w as m ade.

Results

A ll 22 patients w ith  p itu itary adenom a had a sella of normal area (130  
m m 2). Thin-layer tom ogram s o f the sella dem onstrated  abnormal con figu ra
tion s. T hese changes were in 16 cases noted in  lateral tomograms: bulging or 
loca lized  erosion o f the sella was usually present along the anterior or an tero
inferior margin. On frontal tom ogram s the floor  o f  the sella was stra igh t or 
slig h tly  con vex  inferiorly. M icroadenomas depress th e  floor on one side, w hich  
is ca lled  th e  “ sloping” sign; th is could be observed  in seven patients (F igs 1, 2).

X -rays o f the hands showed marked th ick en in g  of soft tissues, w idened  
b on es, periosteal reaction, sm all osteophytes, tu ftin g  and m ushrooming o f  the  
term in a l phalanges.

T he visual field  was normal in all but tw o  patients. In these la tter  cases 
an enlarged blind spot could be observed (Table I). Tables II and III  show  the  
lab oratory  data; the values a  are basal values, w h ile the b values were m easured  
after various stim ulations.
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F ig . 1. L a te ra l skull X -ray s a n d  sa g itta l to m ogram  o f th e  sella o f p a tie n t  3. a T h e  la te ra l  film  
o f  th e  sella shows no a b n o rm a lity , b Localized bu lg ing  (arrow ) of th e  sella flo o r is visible

An elevated serum  P R L  level could be detected in 13 p atien ts, one of  
w hom  (patient 17) had acrom egaly. A fem ale patient w ith  galactorrhoea  
(patien t 5) had a norm al hasal serum P R L  level, b u t a pathological reserve 
cap acity  was shown during the T R H  test. The serum hasal F SH  and L H  were 
high ly  elevated in a m ale patien t w ith gynaecom astia (patient 1); chrom osom e  
analysis showed a karyogram  o f the mosaic K linefelter’s syndrom e: 46 X Y /47
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F ig . 2. L a te ra l  skull X -ra y  a n d  f ro n ta l  tom ogram  o f th e  se lla  o f p a tie n t  6 . a T he la te ra l  film  
shows a sella o f n o rm a l size, b Sloping sign on  th e  f ro n ta l  tom ogram
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Table П
Laboratory data o f  patients w ith microadenoma, I

Before treatm ent A fter treatm en t

No.
PR L
mU/1

FSH
U /l

LH
U /l

TSH
mU/1

Cortisol
nmol/1

Treatm ent
P R L
mU/1

FSH
U /l

LH
U /l

TSH
mU/1

la 2496 45 118 4.4 474 — — — — — k aryogram
b 86 460 14.5 46X Y /47X X Y

2a 2628 5.2 8.3 420 385 adenom ectom y 1173 1.7 6.5 4.5
T j 0.2 nm ol/l 

T 4 36 nmol/1
b 7.2 11.6 630 triiodo thyron ine 5.8 13.0 14.0

3a 36,980 9.2 9.4 2.5 180 Parlodel 2430
b 15.0 25.0 19.8 adenom ectom y a 14,180 2.3 4.5 5.3

b 3.0 14.0 21.0
4a 4492 5.7 21.0 7.0 238 adenom ectom y a 786 3.8 7.6 4.1

b 37.0 171 22.0 b 4.9 9.7 8.5

5a 320 — — — 324 adenom ectom y a 230 — — —
b 14,520 b 2680

6 11,636 — — — 286 adenom ectom y 1125 — — —
7 1376 — — — 328 adenom ectom y 676 — — —
8 5728 — — — 234 Parlodel 604 — — —
9a 7980 7.6 5.3 3.3 464 Parlodel 654 — — —
h 18.6 66

10 18,240 3.3 8.2 3.2 435 Parlodel 3244 — — —
11a 4,865 2.0 40.8 1.2 342 adenom ectom y 1380 3.5 1.6 3.2

b 6.0 66.0 6.5 Parlodel 205 13.0 50.0 7.1

12a 2,877 5.1 9.1 2.3 345 adenom ectom y a 831 5.5 5.3 5.6
b 10.0 30.0 4.5 b 8.0 19.0

13a 3,896 1.7 11.5 2 .2 453 Parlodel 642 — — —
b 4.0 107.3 18.3
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Table III

Laboratory data o f  patients w ith microadenoma, I I

Before treatm ent After treatm ent

No. hGH
pmol/1

FSH
U /l

LH
U /l

TSH
mU/1

PR L
mU/1

Cortisol
nmol/1

Treatm ent hGH
pmol/1

FSH
U /l

LH
U /l

TSH
mU/1

PR L
mU/1

14a 674 10 12 6.5 292 246 Parlodel 395 — — — —

b — — 20.5 1462 adenom ectom y 204 3.9 3.2 4.0 211

15 1646 — — — — 326 Parlodel 576 — — — —

16a 2790 19 3 6.5 — 345 Parlodel 860 16.0 0.6 — —

b 22 14 2 2 adenom ectom y 223 2 0 .0 10 — —

17a 2325 2.4 7.8 3.3 1137 446 irrad ia tio n 1841 4.3 6.5 1.5 1486

b 8.5 2 0 8.5 1625 Parlodel 1138 6.1 19.2 2.4 680

18a 804 — — 2.4 585 343 Parlodel 437 — — 1.6 37

b 12.5 2115 adenom ectom y 97 14.3 356

]9 a 4324 90 110 2.4 136 346 irrad ia tio n 6324 8 6 101 — 517

b — — 2.7 533 Parlodel 1367 — — — 982

20a 1906 15 19 2.2 — 424 Parlodel 1534 — — 1.6 —

b 30 52 8 .6 — adenom ectom y a 394 — — 7.2 73

b 344

21a 376 44 65 2.5 158 234 Parlodel a 120 — — 3.5 324

b 94 278 12.9 849 b — — 13.6 771

22a 1748 8 8 139 9.8 503 423 Parlodel 2148 48 93 — —

b 134 530 13 640 adenom ectom y a 423 29 28 2.1 169

b 34 61 1.7 344
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X X Y . Further 2 patients (patients 21, 22) had slightly elevated F S H  and LH  
levels due to m enopause.

The serum  T SH  level was w ithin th e  norm al range in 16 p atien ts. P atien t 
2 had a h ighly elevated  TSH  level due to  prim ary hypothyroidism ; th is was 
proved also by m easurem ent o f the T 3 and T 4 levels.

The serum hGH level could not be suppressed below 232 pmol/1: during 
glucose loading the acromegalic patien ts were all in the active stage o f  the  
disease. The serum  cortisol level proved to  be normal in all p atien ts. X  rays 
and horm one determ inations led to a diagnosis o f m icroprolactinom a in Cases 
1—13 and hG H -producing m icroadenom a in Cases 14—22.

Five patients w ith prolactinom a received preoperative brom ocriptine  
treatm ent. In three o f these cases (p atien ts 3, 9, 10) regular m enstrual bleed
ing occurred and the galactorrhoea dim inished. The serum P R L  lev e l was 
lowered in tw o (patients 3, 10) and norm alized in three cases (p atien ts 8, 9, 
13). The serum P R L  decrease appeared w ith in  one week after th e  beginning  
of brom ocriptine therapy. Eight patien ts w ith  prolactinoma underw ent trans
sphenoidal microsurgery. In two cases (p atien ts 4, 5) the galactorrhoea ceased, 
while in further two cases (patients 6, 11) it  diminished m arkedly. In  four 
operated cases regular menstrual b leed ings were elicited by brom ocriptine  
treatm ent (patients 2, 7, 11 and 12). The serum  PR L level norm alized in four 
(patients 4, 5, 7, 12) and greatly dim inished in  the remaining four cases (patients  
2, 3, 6, 11). In patient 11, postoperative brom ocriptine treatm ent norm alized  
the serum P R L  level; the rem aining three patients w ith m oderately elevated  
P R L  levels are candidates for postoperative drug treatm ent (F ig. 3).

The serum TSH  level o f patien t 2 could be lowered by triiodothyronine  
substitution  after the operation. The T S H  reserve capacity and serum  cortisol 
were normal in all o f the acromegalic p atien ts before treatm ent.

surgery

о before
treatment• after 

N : normal

Fig. 3. E ffec t o f  b ro m o crip tin e  an d  su rg ical t r e a tm e n t  o n  th e  P R L  level o f  p a tie n ts  w ith
m ic ro p ro lac tin o  m a
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Seven acrom egalic patien ts received brom ocriptine treatm ent for 4—12 
m onths. Under its  effect, f iv e  patients reported  on im provem ent o f  their  
general condition , in four patients the headaches had  diminished and in  four  
cases th e  digital circum ference decreased w hile 6 patients com plained o f  
constipation  as a side-effect and in one case w as aggravated the anaem ia. 
The serum  hG H  leve l was lowered in six p a tien ts and had normalized in  a

4 0 0 0  -

bromocriptine surgery

о before 
•  after treatment

N : normal

F ig . 4. E ffec ts  o f b ro m o crip tin e  a n d  surgical t r e a tm e n t on  th e  h G H  level of acrom egalic p a t ie n ts

\
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F ig . 5. A n te rio r  p i tu i ta ry  h o rm o n e  reserve c ap a c ity  o f  p a t ie n t  3 before and  a f te r  su rg ica l
tre a tm e n t
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single case. The decrease appeared 2 -3  w eeks after the beginning o f treatm ent 
while in one patien t (patient 22) a m oderate hG H  elevation was seen  during 
brom ocriptine therapy. Two patients w ho had refused surgical treatm ent 
received telecobalt irradiation of the p itu ita ry . The elevated serum  hGH  
persisted 2—3 m onths after the irradiation and bromocriptine treatm en t was 
required. F ive acrom egalics were subjected to  trans-sphenoidal adenom ectom y, 
which w as follow ed b y  clinical im provem ent. In three of them  (patien ts 14, 
16, 18) a norm al hG H  level could be m easured after removal o f  th e  m icro
adenom a; the rem aining tw o patients show ed  a marked decrease o f  the hGH  
level (F ig. 4). Drug treatm ent,surgical in terven tion  or irradiation could im 
prove the gonadotropin and TSH  reserves in  on ly  two of the p atien ts. The 
TSH  reserve capacity  even  deteriorated in  p a tien t 17 after telecobalt irradia
tion , and the sam e could be observed after adenom ectom y in patient 22 (F ig . 5).

P ostopera tive  com p lica tions. There w as no postoperative com plication  in 
th is  series o f patien ts.

H isto log ica l f in d in g s

Electron m icroscopic exam ination w as performed on all rem oved adeno
m as. The findings supported the clinical diagnosis in all cases: e ight o f  the 
adenom as proved to  be PR L , four o f th em  G H  cell and one o f th em  a m ixed  
GH—P R L  cell p itu itary  adenoma. In three o f  the operated cases ligh t m icro
scopic im m unohistochem ical exam ination w as also performed (F igs 6, 7, 8).

D iscussion

P itu itary  adenom a is a benign n eop lasm  w ith autonom ous grow th or 
autonom ous function , or both. The au ton om y need not be absolute; a certain  
degree o f  hypothalam ic influence m ay p ersist for a tim e, but the dependence  
is lost gradually during the evolution o f  th e  proliferative process [31]. Micro- 
adenom as are able to  produce p itu itary horm ones in excess which m ay  cause 
clinical sym ptom s and m ay be detected in  th e  blood. In 13 o f our cases the  
m icroprolactinom a led  to  galactorrhoea-am enorrhoea and hypogonadism , and 
in nine patien ts the m icrosom atotropinom a caused acromegaly. B y  th e  d efin i
tion  o f H ardy, m icroadenom as m easure 10 m m  or less in diam eter and are 
usually located  w ith in  the sella [24].

The norm al p itu itary  m ay undergo a num ber of structural changes. 
The aetiology o f  these processes is m ostly  unknow n, but recent observations 
have show n th a t horm onal changes e.g . pregnancy, oestrogen trea tm en t or 
hypothyroid ism , b y  a direct or indirect (hypothalam ic) action m a y  elicit a 
diffuse hyperplasia o f  a particular cell ty p e  in the anterior p itu itary . The 
endocrine-active m icroadenom a m ay be caused  b y  peripheral horm one dis-
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F ig . 6. E le c tro n  m icrograph  of th e  ad en o m a of p a tie n t  5: dense ly  g ranu la ted  p ro la c tin o m a .

X 8000

tu rb an ces, for exam ple in prolonged high-dosage oestrogen treatm ent o f  rats  
or in  th e  course of chronic thyroid  insufficiency. P ituitary hypertrophy or 
tu m ou rs have been noted in  gonadal failure in experim ental anim als as w ell 
as in  hum ans, and after to ta l adrenalectom y a p itu itary  tumour has been seen  
to  appear in Cushing’s d isease [1, 9, 15, 16, 26, 34, 35, 39, 42, 47, 49, 51 ]. 
One o f  our male patients (p atien t 1) had peripheral hypogonadism  due to  
chrom osom al aberration, w hile one fem ale p a tien t (patient 2) had m ultip le  
pregnancies and long-lasting primary hypothyroid ism . Two other fem ale  
(p a tien ts  7, 11) had taken contraceptive pills for several years. These factors  
m ay h a v e  played an im portant role in in itia tin g  th e  proliferative process.

Endocrine-active m icroadenom as do not necessarily produce lesser  
am o u n ts o f  hormone than do m acroadenom as. In the majority of m icroadeno
m as no relation exists betw een  their size and th e  observed hormone lev e l. 
S y m p to m a tic  m icroadenom as m ay develop in to  endocrine m acroadenom as, 
w hile  som e remain stable over long periods and a few  regress spontaneously . 
T he m ajority  of endocrine-active m icroadenom as reach the stage o f  m acro
ad en om a. This growth m ay be stim ulated b y  endocrine factors such as oestro 
gen adm inistration or pregnancy in the case o f  prolactinom as, or adrenal
ec to m y  in the case of corticotropic adenom as [31]. In our experience no suchActa Medica Hungarica 40, 1983

F ig . 6. E le c tro n  m icrograph  of th e  ad en o m a of p a tie n t  5: densely  g ranu la ted  p ro la c tin o m a .
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progression was observed during a follow -up period of 4 to 16 m onths. P itu itary  
adenom as usually  grow expansively and on ly  a few  show an invasive tendency. 
The adenom a and the normal gland are u su a lly  sharply dem arcated in  acro
m egaly  and not so sharply in prolactinom as [29].

F ig . 7. E le c tro n  m ic ro g rap h  of th e  adenom a of p a t ie n t  16: densely  g ran u la ted  G H  cell aden o m a.
X 5000
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Fig. 8. L ig h t  m ic ro g rap h  of th e  ad en o m a  of p a tie n t 3: im m u n o re ac tiv e  P R L  is e v id e n t in  th e  
cy to p lasm . Im m u n o p ero x id ase  tec h n iq u e

In  contrast w ith  the histologic techniques o f  Benda [3] and E rdheim
[17] th e  introduction  o f im m unocytology and electron microscopy allow ed to  
divide th e  p itu itary adenom as into w ell-defined entities [29].

T h e diagnosis o f p itu itary  m icroadenom a is som etim es a com plex ta sk . 
The clin ica l sym ptom s (am enorrhoea, glactorrhoea, hypogonadism , in fertility , 
im paired  sexu al perform ance, acrom egaly, C ushing’s and Nelson’s syndrom es) 
call for detailed  radiological exam inations. A n enlarged pituitary fossa m ay  
he d iagnosed  from a plain skull radiograph. A ngiogram s have to be done  
w hen an aneurysm  m ust he excluded and pneum o- or metrizamide encephalo
gram s w hen  there is a possib ility  of an “ em p ty ” sella [20, 41]. A CT scan w ill 
d etect a m icroadenom a larger than 6 -8  m m  w hich  reaches the entrance o f  
the sella  [4]. Frontal and sagitta l thin-layer tom ography of the sella is a u se
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ful m ethod for detecting  small pituitary adenom as [52]. In all o f  our patien ts  
the sella was norm al in  size, but tom ography then revealed its bu lg ing , ero
sion or a sloping sign.

I f  the p itu itary  adenom a extends in to  th e  suprasellar region, com pres
sion o f the optic p athw ays m ay occur w ith  v isu a l field defects. M icroadenom as 
do not usually cause visual field defects or other sym ptom s o f  parasellar  
extension, but ophthalm ic exam ination is o f  great importance in th e  follow -up  
of these patients.

M easurement o f  the anterior p itu itary  horm ones is the other im portant 
m ethod in  the diagnosis o f a functioning m icroadenom a. The e leva ted  serum  
P R L  level w ith the radiological signs m entioned  above is usually a sa tisfactory  
proof o f a p itu itary adenom a. However, esp ecia lly  when a normal b asal PR L  
level is accom panied b y  positive radiological and clinical sym ptom s, exam in a
tion o f the horm one reserve capacity is ob ligatory. H ypothalam ic diseases 
and certain drugs, dopam ine antagonists (neuroleptics, phenothiazines and 
m etoclopram ide) and catecholam ine d ep letan ts (alpha-m ethyldopa and Rau- 
w olfia alkaloids) m ay cause hyperprolactinaem ia. When these factors have  
been excluded, 20 -40%  o f the patients w ith  hyperprolactinaem ia show  X -ray  
evidence o f  a p itu itary  adenoma [48]. W ith ou t any radiological susp icion  of 
a microadenom a it is som etim es difficult to  exclude the presence o f  a tum our. 
R ecent investigations o f  PR L secretion h ave suggested that it is o f  q u estion 
able value to a ttem p t to discriminate b etw een  microadenoma and d ysfu n c
tional hyperprolactinaem ia [8, 27, 40, 46]. A raised basal hGH leve l w hich is 
not suppressed b y  oral glucose is d iagnostic, b u t since hGH is released also 
during stress, a single basal hormone value is insufficient. In addition , derange
m ent o f carbohydrate tolerance can he determ ined by the oral glucose tolerance  
test. Inappropriate stim ulation of the hG H  level by TRH is found in  70% , 
and LH —R H  in 30%  o f all acromegalic p atien ts.

Two surgical approaches to the sella turcica  exist. The trans-sphenoidal 
approach is used in nearly 90% of the p a tien ts , when the tum our is located  
w ithin the sella or when there is a sym m etrical extension into the suprasellar 
space. The transfrontal approach is selected  for large presellar and laterally  
growing adenom as. In som e patients, both  trans-sphenoidal and transfrontal 
surgery m ust be done. Selective m icroadenom ectom y is leading in  m ost cases 
to  a decrease o f  the horm one excess and th e  preservation of p itu itary function  
[25, 45, 53]. In 50%  o f our operated prolactinom a patients, the serum  P R L  
level decreased to  the normal range w hile 60%  of the acrom egalic patien ts  
who underw ent m icroadenom ectom y show ed a normal hGH level on glucose  
loading after the operation. The FSH , LH  and TSH  reserves were n o t sig
n ifican tly  affected by the surgical in tervention .

Irradiation treatm ent with h eavy particles is possible in on ly  a few  
centres in the world [32]. An alternative is conventional radiotherapy [33].
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In  th is  case, norm alization o f elevated horm one levels cannot be ex p ected , 
and u su a lly  the hormone excess persists.

T he im plication o f dopam ine agonists in  th e  treatm ent of hyperprolactin- 
aem ia and acrom egaly has provided an a ltern ative  to  surgery and irradiation  
[2, 11, 18]. For hyperprolactinaem ic patien ts w ith  a microadenoma b u t w ith 
ou t ev id en ce o f suprasellar extension the drug o f choice is brom ocriptine. 
B rom ocriptine was able to  normalize the serum  P R L  level in 60%  o f  our 
p a tien ts . Our suggested therapeutic schem e includes preoperative brom o
crip tine treatm ent for a 4 - 6  m onth period because o f the beneficial e ffec t of 
th e  drug on hormone production , and on th e  proliferation and dem arcation  
o f  th e  tum our. A dram atic increase in size o f  th e  prolactinom a m ay som etim es  
occur during pregnancy. Prim ary brom ocriptine treatm ent of hyperprolactin
aem ic w om en w ithout exam ination  o f the sella  is contraindicated. B rom o
crip tin e  is effective in som e b u t not all cases o f  acrom egaly, and som e authors  
recom m en d an initial tria l w ith  the drug [23]. D oses of 10 to 60 m g per day  
are u su a lly  required. N orm al levels of hG H  can be restored in ab ou t 20%  
o f  th e  patien ts [18, 23]. In  our experience low -d ose  bromocriptine trea tm en t  
has a beneficia l effect on th e  clinical sym ptom s o f  acromegaly [19], b u t th is  
regim en  achieved norm alization  of the serum  hG H  level in only 17%  o f  our 
p a tien ts  w ith  acrom egaly caused b y  p itu itary  m icroadenom a. A close correla
tio n  has n o t been found betw een  the changes in  th e  clinical sym ptom s and the  
decrease o f  the hG H  lev e l. In the cases o f  acrom egaly caused b y  p itu ita ry  
m icroadenom a, surgical treatm en t is preferable to  bromocriptine.
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Fem ale  p a tie n ts  w ith  “ in tr in s ic ”  b ro n c h ia l a s th m a  w ith o u t co rtico s tero id  th e ra p y  
fo r a t  le a s t 3 m o n th s  rev ea led  low  blood c o n ce n tra tio n  of to ta l  (p ro te in -u n b o u n d  -(■• 
p ro te in -b o u n d ) an d  free (bio logically  a c tiv e , p ro te in -u n b o u n d ) co rtiso l, d éh y d ro ép i
a n d ro sté ro n e  an d  d e h y d ro ep ian d ro s te ro n e  su lp h a te , as also a  low u r in a ry  ex cre tio n  
of d e h y d ro ep ian d ro s te ro n e  m etab o lites .

T he re su lts  suggest th a t  b ro nch ia l a s th m a  is associated  w ith  h y p a d re n ia  due  to  
an  im p a ired  p ro d u c tio n  n o t o n ly  of co rtiso l, b u t  also o f a d ren o co rtica l androgens 
re su ltin g  in  an  in su ffic ien t h o rm one su p p ly  o f th e  ta rg e t organs. T hese  seem  n o te 
w o rth y , since re ce n t o b se rv a tio n s show ed re la tio n sh ip s  betw een th e  im m u n e  re 
sponsiveness and  sex horm ones.

K eyw ords: B ronch ia l a s th m a , co rtiso l, d eh y d ro ep ian d ro ste ro n e , free  an d  p ro te in - 
b o u n d  horm ones, h y p a d ren ia

Introduction

P athologic processes involv ing  abnorm al im m une reactions have long  
been know n to  respond favourably to corticosteroids. Bronchial asthm a is a 
disease o f  th is kind. The m echanism  b y  w hich glucocorticoids exert their 
therapeutic effect is still unknow n [2], and although corticoid m etabolism  in 
this disease has been w idely studied, th e  results are unsatisfactory or con
flicting [3, 11, 14]. On the evidence of our earlier studies, in “ intrinsic”  bron
chial asthm a both the basal serum cortisol leve l and the urinary excretion  of 
this horm one decreased [7]. Further stud ies indicated  that the adrenocortical 
responsiveness o f patients w ith  bronchial asthm a to exogenous ACTH is 
inferior to th at of norm als, even in those w ith o u t corticoid therapy [15].

In the present stu d y  the m etabolic processes of cortisol and dehydro
epiandrosterone, and their interaction w ith  carrier proteins were exam ined. 
Since these are q u an titatively  the m ost im portant hormones in respect o f  the 
glandular production and their blood lev e l, a com parative analysis o f  their 
function in bronchial asthm a seem ed ju stified .

Send  o ffp rin t req u ests  to  D r. K a ta lin  G. F e h é r , N a tio n a l In s t i tu te  o f R h e u m a tism  and  
P h y s io th e rap y , H -I0 2 5  B u d a p es t, F ra n k e l Leó u . 17— 19, H u n g a ry
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P atien ts and m ethods

T w e n ty  h e a lth y  fem ales w i th  no  endocrine  a b n o rm a lity  aged from  21 to  65 y e a rs  a n d  
15 fe m a le  p a tie n ts  aged from  18 to  65 y e a rs  w ith  “ in tr in s ic ”  b ro n ch ia l a sth m a  w ere s tu d ie d . 
T h e  d ise a se  h a d  a h isto ry  of 3 to  30 y e a rs . T he p a tie n ts  h a d  b e en  on  stero ids fo r 3 to  7 y e a rs , 
m o s tly  in  th e  fo rm  of m ain ten an ce  th e ra p y ,  occasionally  as sh o rt- te rm , m assive-dose courses. 
B e fo re  s tu d y ,  stero ids were w ith d ra w n  fo r  a t  least 3 m o n th s  a n d  b ro n ch o d ila ta to rs  w ere  g iv en  
o n ly . T h e  p a tie n ts  were w ith o u t e n d o c rin e , liver, re n a l d isease  a n d  a t  th e  tim e of s tu d y  th e y  
w ere  f re e  o f  sym ptom s.

T h e  to ta l  (free and p ro te in -b o u n d )  p lasm a co rtiso l leve ls (TOTALp) w ere m ea su re d  
b y  th e  sp e c tro flu o rim e tric  m e th o d  o f  M a ttin g ly  [12] in  b lo o d  sam ples tak e n  a t  8 a .m . F o r  
m e a s u re m e n t  a  H itach i M odel 204 sp e c tro flu o rim e te r  w as u sed . Since no sep ara tio n  te c h n iq u e  
w as e m p lo y e d , th e  cortisol v a lu es in c lu d e d  sm all a m o u n ts  o f o th e r  fluorogens.

P la s m a  to ta l  d eh y d ro ep ian d ro s te ro n e  (T O T A L D) w as m easu red  by  ra d io im m u n o a ssay  
a c c o rd in g  to  A b rah am  e t al. [1].

T h e  a n tise ru m  was ra ised  a g a in s t  d eh y d ro ep ian d ro ste ro n e-h em isu cc in a te-B S A  in  r a b 
b i ts  (B IO D A T A , England). A n in tr a a s s a y  coefficient o f v a r ia tio n  w as 9.1%  and  th e  in te ra s s a y  
c o e ff ic ie n t o f  v a ria tio n  16.2% .

F o r  th e  m easurem ent o f p la s m a  to ta l  (bound  -f- free) d eh y d ro ep ian d ro ste ro n e  su lp h a te  
(T O T A L d s ) a n d  of androsterone  s u lp h a te  (ТО ТА Ьдд) o u r gas ch ro m ato g rap h ic  m e th o d  [9] 
w as u se d .

F o r  se p a ra tio n  of “ free”  (p ro te in -u n b o u n d )  h o rm o n es eq u ilib riu m  dialysis b y  m ea n s  
o f r a d io a c t iv e  stero ids, a fte r d ilu tio n  o f  p lasm a  to  1 : 5, a cco rd in g  to  th e  m ethod  of W e s tp h a l 
[17] w a s  u se d . T he specifically to  g lo b u lin  b o u n d  fra c tio n  (“ b in d in g  g lobulin” , B G ) a n d  th e  
a sp e c if ic a lly  to  a lbum in bound  (B A ) f ra c t io n s  were se p a ra te d  b y  th e  th e rm o in ac tiv a tio n  m e th o d  
o f D a u g h a d a y  [5]. For th e  r a d io a c t iv ity  m easu rem en ts  B e ck m an  M odel LS 100 liq u id -sc in til
la t io n  s p e c tro m e te r  was used . F ro m  th e  g iven  to ta l  a m o u n t o f  th e  horm one (TO TA L) a n d  th e  
d eg ree  o f  p ro te in -b in d in g , th e  “ a c tu a l”  free  (a p p a re n t free , A F H C ) horm one c o n c e n tra tio n  o f 
th e  p la s m a  co u ld  be calcu la ted  [5, 17].

U r in a ry  excretion  of th e  m e ta b o li te s  o f th e  q u a n ti ta t iv e ly  m o st s ign ifican t a d re n o 
c o r tic a l  “ an d ro g en ic”  horm one, d e h y d ro ep ian d ro s te ro n e , w as d e te rm in ed  b y  th e  m e th o d  o f 
F e h é r  [8 ] com bin ing  frac tio n a l h y d ro ly s is , p ap er c h ro m a to g ra p h y  an d  sp e c tro p h o to m e try . 
T h ese  m e ta b o li te s  are:

d e h y d ro ep ian d ro s te ro n e  s u lp h a te  (D S), 
a n d ro s te ro n e  su lphate  (AS), 
e tio ch o lan o lo n e  su lp h a te  (E S ), 
d eh y d ro ep ian d ro s te ro n e  g lu c u ro n a te  (DG), 
a n d ro s te ro n e  g lucuronate  (A G ), 
e tio ch o lan o lo n e  g lu cu ro n a te  (E G )
F o r  th e  m easu rem en t o f p la s m a  to ta l  p ro te in  th e  b iu re t  m e th o d  of W eichselbaum , a n d  

fo r s e p a ra t io n ,  p a p e r e lectrophoresis w as u sed .
T h e  re su lts  were e v a lu a te d , i f  age h a d  to  be  ta k e n  in to  considera tion  in  tw o  g ro u p s  

(1 8 -4 5  y e a r s :  function ing  o v a rie s; 4 5 -6 5  y ears ; m en o p au se). I f  no  age-re la ted  d iffe ren ces 
w ere  d e m o n s tra b le ,  th e  resu lts  w ere  e v a lu a te d  in  a  single g ro u p . T he con tro l su b je c ts  w ere  
a g e -m a tc h e d  in  each  group. F o r  s ta t i s t ic a l  ev a lu a tio n  S tu d e n t’s tw o  sam ple t te s t  w as u sed  
w ith  t h e  a id  o f  a  p rogram m ed  H e w le t t -P a c k a rd  M odel 97 c a lcu la to r.

Results

R esu lts  are summed up in  Tables I —IV , w here the number o f cases (n), 
th e  m ea n  values (x) w ith standard  deviations (S .D .) and the results o f  s ta t is t i
ca l e v a lu a tio n  (P) have b een  given . The b lood values comprise th e  to ta l  
am ou n t (free -{- bound: T O T A L ), th e  specifically  globulin-bound (e.g. trans-  
cortin , s e x  hormone binding globulin: BG) and th e  protein-unbound (i.e. th e  
a p p aren t free hormone concentrations: AFCH ) fractions. From these figures 
th e  n on sp ec ific  hormone b in d in g  to  album in can be calculated.
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Table I  lists the results o f  plasm a protein analysis. The plasm a albumin  
concentration was sign ifican tly  below  the norm al. T ota l globulin was normal, 
the <xt  and a 2 fractions were above the norm al values. The album in/globulin  
ratio w as, therefore, below  th a t o f the controls, th e  differences being sta tisti
cally  significant.

Table I

D istribution o f  p lasm a prote in  fractions in  bronchial asthm a ( mean  ±  S .D .)

Protein fractions Normal values Bronchial asthm a
(n -  14) (a  -  6)

A lbum in 

T o ta l value , g/1 

R ela tive  value

Globulin 

T o ta l value , g/1 

F rac tio n s oCj

(re la tive  values) a 2

ß

V

A lbum in/globulin  

n : nu m b er o f cases

Table П

D istribution o f  p lasm a cortisol and dehydroepiandroslerone frac tions ( mean  :: S .D .)

Unconjugated steroids 
in  plasm a

Normal values Bronchial asthm a

Cortisol (F ) frac tio n s n =  27 n =  10

TOTA Lp, nmol/1 425.0 ±  113.2 218.0 ±  115.9 P  < 0.0005
A FH C p, nmol/1 52.4 ±  11.0 27.6 ± 8 . 3  P  < 0.0005
A FH C p, pe r cen t 12.0 ±  4.2 12.6 ±  4.2

BGp, pe r cen t 47.5 ±  4.3 48.7 ±  7.3

D eh y droep iandrosterone  

(D) frac tions n  =  25 n  =  15

T O T A L p, nmol/1 20.7 ±  8.1 11.9 ± 9 . 8  P < 0.005
A F H C q , nmol/1 2.1 ±  0.7 1.4 ± 0 . 4  P  < 0.01
A FH C q , per cen t 10.1 ±  2.5 12.7 ± 4 . 0  P  < 0.01
B G d , pe r cen t 6.9 ±  4.2 6.8 ±  4.2

n : num ber o f cases, T O T A L : pro te in -bound  +  free, A F IIC : a p p a re n t free horm one con
c en tra tio n , BG: g lobulin-bound

41.0 ±  3.0 35.0 ±  5.0 P  <  0.0005
0.582 ±  0.020 0.556 ±  0.031 P  <  0.025

30.0 ±  3.0 29.0 ±  2.0

0.040 ±  0.000 0.048 ±  0.008 P  <  0.0025

0.080 ±  0.006 0.093 ±  0.021 P  <  0.025

0.098 ±  0.013 0.107 ±  0.011

0.200 ±  0.021 0.197 ±  0.038

1.4 ±  0.1 1.2 ±  0.1 P  <  0.01
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In  Table II  the d istribution  o f the cortisol (F) and déhydroépiandros
téron e (D) fractions is show n. In  bronchial asthm a the TO TALF was sig
n if ic a n tly  below the norm al. T hough the percentual proportion o f the BG F 
and A F C H f values were norm al, as a result o f the low TOTALF, th e  absolute  
lev e l o f  A FC H f was also below  norm al. Under basal conditions the blood  
cortiso l level is thus abnorm ally low  in bronchial asthm a.

U nconjugated D was sim ilar in quantity  and distribution to  F , both  
T O T A L d and AFCH d were below  th e  normal values. Since in th e  case o f this 
stero id  no age-related differences were dem onstrable, the results were evaluated  
togeth er .

T able III  shows the d istribution  of the blood DS and AS concentration  
in  age groups of 18-45 and 4 5 -6 5  years. This grouping was su bstantiated  by  
th e  m arked age-related decline o f  the DS value. In bronchial asthm a the  
va lu es for TOTALDS and TO TA L as were considerably lower than  in the  
con trols. D espite a fairly w ide individual fluctuation  of va lues, the differences 
w ere particulary marked in  the age group o f 18-45 years. It is notew orthy  
th a t th e  specific binding o f DS to  the globulin fractions, relative to  th at of 
F , w as strikingly poor under b oth  norm al and pathological conditions (Tables 
I I , I I I ) .  On the other hand in bronchial asthm a a higher proportion o f the  
decreased  TOTALDS am ounts occurred in  the free (AFHCDS) than  in the bound

Table I I I

D istr ib u tio n  in  plasm a o f  dehydroepiandrosterone sulphate and androsterone sulphate ( mean  ±  S .D .)

Conjugated steroids N orm al values Bronchial asthm a

D ehydroepiandrosterone 
su lphate  (DS) frac tions:

T o ta l is ,  /ш ш 1/1 4.1 ±  1.5* 
1.8 ±  0.7**

1.3 ±  1.0* 
0.9 ± 0 .6 * *

P  <  0.01 
P  <  0.01

A F H C q s , /imol/1 0.26 ±  0.07 
0.11 ±  0.04

0.16 ±  0.07 
0.08 ±  0.03

A F H C q s , per cen t 6.4 ±  1.8 
6.1 ±  1.9

12.0 ±  5.6 
8.6 ±  3.2

P  <  0.05 
P  <  0.05

B G d s , per cen t 1.8 ±  1.4 
4.4 ±  2.9

1.7 ±  1.8 
4.3 ±  1.5

A ndrosterone su lp h a te  
(AS) fractions:

T o ta lAs, /tmol/1 1.4 ±  0.7* 
1.2 ±  0.5**

0.5 ±  0.5* 
0.6 ±  0.5**

P  <  0.0025 
P  <  0.05

* age 18-45 years (14 n o rm al, 8 a s th m a tic )
** age over 45 years (8 n o rm al, 8 a s th m a tic )
T O T A L : p ro tein -bound  +  free , A F H C : a p p a re n t free horm one co n cen tra tio n , BG: g lobu

lin -b o u n d
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Table IV

U rinary excretion o f  dehydroepiandrosterone and its metabolites ( mean  ±  S .D .)

Steroids in urine Norm al values Bronchial asthm a

T o ta lj), jionol/24 h 4.2 ±  3.1* 
1.1 ±  0.7**

0.4 ±  0.3* 
0.1 ±  1.2

P  <  0.01 
P  <  0.005

T otalQ +E+д jUmol/24 h 22.4 ±  8.8 
12.6 ±  4.9

4.2 ±  2.1 
2.8 ±  2.1

P  <  0.0005 
P  <  0.0005

DS, /imol/24 li 2.5 ±  2.4 
0.7 ±  1.0

0.3 ±  0.1 
0.1 ±  0.2

P  <  0.05

DS +  ES +  AS, /m iol/24 li 4.2 ±  3.9 
1.1 ±  1.4

1.1 ±  0.7 
0.4 ±  0.7

P  <  0.05

DG, /im ol/24 h 0.4 ±  0.4 0.1 ±  0.1 P  <  0.05
DG +  EG  +  AG, /m iol/24 h 9.5 ±  3.9 

5.3 ±  4.2
4.6 ±  2.8 
1.8 ±  2.5

P  <  0.02 
P  <  0.05

* aged 18-45 (12 norm al, 6 a s th m atic )
* * aged over 45 (11 n o rm al, 9 a sth m atic )
T O TA L: free -+- su lp h a te  +  g lu cu ro n a te , D : dehydroep iandrosterone, E : etiocholanolone, 

A : androsterone , S: su lphate , G: g lucu ronate

(B G ds) form, nevertheless as a result o f  the marked TOTALDS d eficit, the 
absolute am ounts o f the free horm one were below the norm al range. Thus 
not on ly  cortisol but also th e  other q u an titatively  m ost sign ificant hormone, 
dehydroepiandrosterone, had an abnorm ally low  blood level in  bronchial 
asthm a.

Table IV shows the urinary excretion o f tota l dehydroepiandrosterone  
and its m etabolites (non-esterified -)- sulphate -(- glucuronate) and o f the 
sim ultaneously measured sulphate and glucuronate fractions. In sp ite  o f wide 
ind ividual variations, it  is clearly seen th a t in bronchial asthm a renal elim ina
tion  o f  m etabolites o f adrenocortical “ androgens” is considerably low er than  
in the control group. The decrease was significant for alm ost every m etabolite.

The finding o f a reduced m etabolite excretion has lent support to our 
earlier supposition that the cortisol and sex  hormone deficiency in  the blood 
o f patients with bronchial asthm a results from an im pairm ent o f  glandular 
horm one production.

Discussion

Bronchial asthm a is a disease caused b y  a variety  o f  factors. The role 
o f corticosteroids in the m anagem ent o f som e o f its typ es and th e  involve
m ent o f  certain m olecular processes o f th e  neuroendocrine system  in  its patho- 
m echaniem  are well know n [3, 10, 11, 14, 15].
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In  order to gain further inform ation on th e  steroid  m etabolism  in th is  
co m p lex  disease we exten d ed  our study in addition to  cortisol to  adrenocortical 
sex  horm ones.

Im m une reactions are to  p lay  an essential role in m any cases o f bronchial 
asth m a. There is, on the other hand, m ounting ev id en ce th a t the sex horm ones 
m ay affect the im m une reaction s and influence autoim m une processes at the  
m olecular level [4, 16]. The m ale sex hormones h a v e  a suppressive effect on 
a n tib o d y  production w hich is believed to account for the sex differences in 
th e  im m u n e responses [4].

T hese considerations prom pted  us to stu d y  th e  m etabolic processes of 
th e  o th er  main adrenal stero id , dehydroepiandrosterone. This seem ed the more 
ju stif ie d  since no pertain ing d ata  for this androgen have been found in  the  
literatu re.

Our observation th a t p a tien ts  with bronchial asthm a under long-term  
trea tm en t w ith corticoids h a v e  an abnormally low  b lood  cortisol level (TOTALF) 
is co n sisten t with the fin d in gs o f  other authors. L ow  cortisol level has been  
d em onstrated  also in p a tien ts  who had never received  corticoids [6, 10, 13], 
a fin d in g  suggestive o f  som e degree of hypadrenia in bronchial asthm a [10, 
13]. W e have been able to  dem onstrate that the im paired adrenocortical func
tion  in  th is  disease in vo lves th e  adrenocortical “ androgens” as well, since the  
blood leve ls  of TOTALD, T O T A L DS, TOTALas, and  th e  urinary excretion of 
th e  m etab olites of these horm ones were found b elow  th e  norm al values.

I t  is  generally accepted  th a t the protein-unbound (unconjugated) hor
m one fraction  in the blood com prises the biological a c tiv ity  and the availab ility  
o f  a horm one to the subcellu lar receptors, in  m an y  case independent o f  th e  
production  rate. Therefore th e  apparent free horm one concentration (AFH C) 
has a va lu e  to assess th e  horm one supply. In th e  present study we have esti
m ated  th e  AFHCp, A F H C d and AFHCDS levels as also their reversibly in 
a c tiv a ted  (specifically to  carrier protein hound) fractions, the BGF, BG D and  
BGDs levels . From these horm one fractions th ose  bound nonspecifically to  
album in  can also be ca lcu la ted .

According to our ob servation  in bronchial asthm a the plasm a protein  
sp ectru m  differs from th e norm al pattern, the album in  level being below , 
and th a t  o f  the ac1 and a 2 globu lin  fractions above th e  norm al value.

In  th e  cases of bronchial asthm a not on ly  th e  to ta l (TOTAL) horm ones 
b u t a lso  those circulating in  an  active form (A F H C f , A FH C d and A FH C DS) 
failed to  attain  the values o f  th e  normal controls, w hich  points to an inade
quate horm one supply o f  th e  target organs.

I t  is further point o f  in terest that the percentual proportion o f A F H C D 
and o f  A FH C ds thus were sign ifican tly  above th e  norm al range, which w ould  
seem  to  indicate that in bronchial asthma the protein  spectrum  is sh ifted  
tow ards a proportional increase o f active (i.e. protein-unbound) D and D S.
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H ow ever th is sh ift seem s not to he op erative in the case o f F , and appears 
to be insufficient for adrenocortical androgens, presum ably as a resu lt o f 
decreased glandular horm one production.

The present findings suggest th a t th e  endocrine defect in  bronchial 
asthm a is not confined to corticoid m etabolism , but also affects certain m eta
bolic processes o f  the sex  horm ones. T he relationships between th e  sex  hor
mones and the im m une system  ind icated  b y  recent studies [4, 16], m ake it 
ju stified  to persue the studies o f the endocrine system  in the bronchial asthm a.

It has to  be m entioned that in prelim inary trials additional déhydro
épiandrostérone therapy seem ed to be b en eficia l, it allowed to  reduce th e  doses 
and thus to  attenuate th e  side-effects in  patients who responded on ly  to  
m assive-dose corticoid therapy.
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SERUM LIPIDS DURING STARVATION IN OBESITY
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The H D L -ch o leste ro l level w as found  to  decrease d u rin g  th e  f i r s t  w eek of 
th e ra p eu tic  s ta rv a tio n  in h y p erlip o p ro te in aem ic  (h y p crtrig ly ce rid aem ic), d iab e tic  (non
insu lin  d ep en d e n t)  p a tie n ts . T he possible causes o f  th e  fin d in g  are d iscussed , an d  th e  
view  is expressed  th a t  th e  fall in I lD L  gives no cause fo r d isco n tin u in g  th e  caloric 
re s tric tio n  or s ta rv a tio n  as th e  th e ra p e u tic  m easures in obesity .

K eyw ords: H D L -ch o leste ro l, h y p e rtrig ly ce rid aem ia , o b esity , n o n -in su lin  d ep en d 
e n t d iabe tes m ellitu s , to ta l  energy  re s tric tio n

Introduction

Total starvation  for rapid loss o f weight has been resorted to for years 
in the m anagem ent o f obesity , particularly in non-insulin dependent diabetes 
m ellitus (N ID D M ) in the interest o f m etabolic control. A fall in the total 
cholesterol (CHOL) and triglyceride (TG) levels has been dem onstrated  in 
earlier studies [6, 8]. The relationship between the CHOL concentration  of 
certain lipoprotein (LP) fractions with ischaem ic heart disease and w ith  other 
processes of atherosclerotic origin have becom e known in recent years. W hile 
high-density  lipoprotein (H D L ) CHOL is claim ed to display a protective effect 
against atherosclerosis, an atherogenous effect is attributed to  low -density  
lipoprotein (LDL) CHOL [4, 10]. It seem ed therefore justified  to stu d y  the 
changes in the serum  CHOL and TG levels and the LP fractions in starved  
patients, in order to  find out whether starvation causes an atherogenous shift 
in the L P.

Patients and methods

N ine p a tie n ts  w ere s tu d ied , 4 m ales o f 51 (42 -56) y ears and  5 fem ales o f  36.2 (33-42) 
y ears  age average. Id ea l bod y  w eigh t w as calcu la ted  on th e  basis o f B roca’s fo rm u la . O ver
w eigh t before s ta rv a tio n  averag ed  33.2%  (2 3 .3 -4 3 .4 % ) for th e  m ales and  59%  (2 3 .5 -1 2 1 .4 % ) 
for th e  fem ales. Seven of th e  9 p a tie n ts  were h y p erlip o p ro te in aem ic ; th e  c lass ifica tio n  of hyper- 
lip o p ro te in aem ia  (H L P )  was based  on th e  c rite ria  recom m ended  by  W H O  [3]. H L P  was of

Send offprin t re q u es ts  to  Dr. I. B alázsi, T h ird  D e p a rtm en t o f M edicine, Sem m elw eis 
U n iv e rsity  Medical School, H-1121 B u d ap est, E ö tv ö s u. 12, H u n g ary
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Table I

Data o f  patients

Serial
N o. Sex Age Diagnosis

HLP-
ty p e

H eight
cm

W eight
4

Overweight
k g

D uration 
of sta rv a
tion weeks

W eight
loss
kg

l M 56 N ID D M
O b esity  a n d  H L P

IV 187 112 + 2 5 l — 5

2 M 52 N ID D M
O besity  a n d  H L P

IV 174 106 +  32 2 — 6

3 M 54 N ID D M
O b esity  a n d  H L P

IV 160 74 +  14 1 — 3

4 F 36 O besity — 165 112 + 4 7 3 — 9

5 F 42 O b esity  a n d  H L P IV 156 124 + 6 8 2 — 9

6 M 42 N ID D M
O b esity  a n d  H L P

II/B 161 85 +  24 1 — 4

7 F 37 N ID D M
O b esity  a n d  H L P

IV 155 83 +  28 2 — 9

8 F 33 N ID D M
O b esity

— 168 84 +  16 1 — 4

9 F 33 O b esity  a n d  H L P IV 174 94 + 2 0 3 — 12

ty p e  I I /B  in  one case, a n d  o f ty p e  IV  in  th e  o th er 6 cases. S ix  p a tie n ts  h a d  N ID D M , in  one of 
th e m  H L P  of ty p e  I I /B , in  fo u r  H L P  o f ty p e  IV w as p re sen t. T h e  d u ra tio n  o f com plete  s ta rv a 
t io n  w as 1 week in 4 cases, 2 w eek s in  3 cases and  3 w eeks in  2 cases. T he d a ta  o f th e  p a tie n ts  
a re  sh o w n  in  Table I.

T h e  CHO L level in  th e  se ra  a n d  th e  L P  frac tio n s  w ere m easu red  b y  an  en zy m atic  
m e th o d  (C H O D -PA P B o eh rin g e r) , th e  TG  co n ce n tra tio n  b y  th e  m eth o d  o f G ra fn e tte r  [5]. 
F o r  L P  electrophoresis agarose  w as u sed . CHOL an d  T G  in  th e  L P  classes w ere e s tim a te d  as 
fo llo w s: very -low -density  (V L D ) a n d  low -density  (L D ) L P  w ere p re c ip ita te d  in  p o ly e th y len e  
g ly co l [1], cen trifuged  an d  th e  H D L -C H O L  co n cen tra tio n s  w ere m easu red  in  th e  su p e rn a ta n t. 
T h e  L D L  -(- H D L -C H O L  a n d  T G  co n cen tra tio n s w ere e s tim a te d  acco rd ing  to  W ilson and  
S p ig e r [14]: a fte r p re c ip ita tio n  o f  th e  Y L D L  and  cen trifu g in g  C H O L  an d  TG  w ere m easu red  
in  th e  su b n a ta n t. S u b tra c tio n  o f  th e  know n H D L -C H O L  v a lu e  fro m  L D L  • H D L -C H O L  
g a v e  th e  co n cen tra tio n  o f L D L -C H O L . F rom  these  V L D L -C H O L  =  serum  C H O L -(L D L  +  
+  H D L -C H O L ). T he V L D L -T G  co n cen tra tio n s  w ere c a lcu la te d  b y  su b tra c tio n  o f L D L -T G  +  
+  H D L -T G  from  th e  to ta l  T G . F o r  analysis of th e  re su lts  th e  one sam ple  t te s t  w as used .

Results

W eight loss of the p a tien ts during starvation  was in conform ity w ith  
p ublished  results, including our earlier observations [2]. Mean w eight loss 
during the first week w as 4 .6  (3—6 kg). The patien ts continuing on th is therapy  
lo s t  another 4 kg during th e  second, and 2 kg during the third week.

The serum lipids w ere checked w eekly. The data for serum to ta l CHOL 
and , w ith in  this for L D L , Y L D L  and H D L-C H O L, are shown in Table II. 
T ab le  I I I  shows the data  relatin g  to H DL-CH O L in detail.

The fall o f the CHOL leve l am ounted to  7.6%  at the end o f first and 
to  13.1%  during the second  week. The individual classes o f  CHOL showed
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the follow ing changes. VLDL-CH O L declined continously at th e  h ighest 
rate, LDL-CHOL increased sligh tly  during th e  first week and decreased from  
the second week onward. H DL-CH O L declined  during the first w eek, but 
rem ained unchanged from  the second w eek  onward. The LD L-C H O L/

Table II

Serum  cholesterol level during starvation  ( mean  ±  S .D .)

Week n Total-CHOL
mmol/l

VLDL-CHOL
mmol/l

LDL-CHOL
mmol/l

HDL-CHOL
mmol/l

LDL-CHOL m m ol/l 
HDL-CHOL m m ol/l

0 (9) 5.48 ±  1.13 1.18 ±  0.47 2.91 ±  0.82 1.39 ±  0.26 2.15 ±  0.72

l (9) 5.16 ±  0.86 0.94 ±  0.44 2.96 ±  0.77 1.25 ±  0.46 2.65 ±  1.13 P  <  0.05
2 (5) 4.36 ±  0.90 0.69 ±  0.15 2.43 ±  0.62 1.24 ±  0.34 1.97 ±  0.53

Table III

Response o f  H D L-C H O L (m m o l/l)  to starvation

Serial
No.

W eek

0 1 2

l 1.57 2.12 —
2 1.10 1.21 0.97
3 1.20 1.08 —

4 1.31 1.21 1.28
5 1.12 0.82 1.20
6 1.20 0.90 —

7 1.41 0.98 0.97

8 1.44 0.98 —

9 2.19 1.97 1.80

m ean  ^  S.D . 1.39 ±  0.26 1.25 ±  0.46 1.24 ±  0.34

Table IV

Serum  triglyceride concentrations ( mmol/l)  during  starvation (m ean ±  S.D .

Week n Total TG VLD L-TG (LDL-TG) +  
+  (HDL-TG)

0 (9) 3.46 ±  1.95 1.53 ±  1.29 1.94 ±  0.92

l (9) 2.50 ±  1.35* 1.25 ±  0.91 1.30 ±  0.51*
2 (5) 1.77 ±  0.61* 0.87 ±  0.39 0.90 ±  0.32*

* referred  to  th e  in itia l va lue  (0) P  <  0.05
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Table V

CHOL and TG concentrations o f  V L D L  during  starvation ( mean)

Week n VLDL-TG VLDL-CHOL mmol/1
TG

VLDL
CHOL

0 (9) 1.53 1.18 1.29

l (9) 1.25 0.94 1.33

2 (5) 0.87 0.69 1.28

H D L -C H O L  quotient increased sign ifican tly  during the first w eek , but 
fe ll b e lo w  the initial va lu es during the second w eek.

D uring starvation a continuous fall in  to ta l TG was noted. W ith in  th is  
th e  d eclin e o f TG on the L P  classes was s lig h tly  more marked th an  o f those  
o f  V L D  (Table IY).

Our studies o f V L D L , w hich are delivered b y  the liver into th e  circula
tio n , provided  inform ation on  the proportion o f  decline o f both V L D L -C H O L  
and  T G . Calculation o f th e  quotients o f  th e  m ean YLDL-TG /YLDL-CH O L  
con cen tration s showed th a t the proportion o f  CHOL and TG w ith in  the  
d eclin in g  concentrations o f  V L D L  rem ained practically  stable (Table V ).

D iscussion

In  agreem ent w ith  earlier findings, a decrease in serum tota l CHOL and  
TG  w as noted  during starvation  therapy o f our prevalently hyperlipaem ic  
ob ese  p a tien ts w ith N ID D M . The changes in  th e  individual LP classes in  the  
course o f  starvation were, how ever, divergent. In  the VLDL, released for the  
g rea test part by the liver in to  the circulation, a proportional decline o f  the  
C H O L  and TG concentrations was found. T he equal fall in the CHOL and 
T G  concentrations m ay be attributed to  a dim inished production o f  to ta l 
V L D L . D irect proof o f  th is  has been furnished b y  Mancini et al. [9] b y  deter
m in a tio n  o f the protein m oiety  o f the V L D L  m olecule.

D uring the first w eek  o f starvation , th e  obese patients d isp layed  a 
d ecrease in  HDL-CHOL and minor increase in  LDL-CHOL, parallel w ith  a 
decrease in the to ta l CHOL level. Changes in LD L and H D L-C H O L of a 
sim ilar direction have been reported b y  M ancini et al. [9] in th e  course of 
sta rv a tio n  o f prevalently norm olipaem ic obese patients, with th e  difference 
th a t  during the first w eek th e  to ta l CHOL concentration was also found  to  
in crease . A  decrease in  H D L -C H O L  was n o ted  b y  Jungm ann et al. [7] during 
th e  f ir s t  week o f starvation , and by T askinen and Nikkilä [12] in  th e  case 
o f  a d ie t supplying 400 ca l/d ay . Thom pson et al. [13] studying th e  jo in t effect
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of low -energy in take and increased physical exercise in non-diabetic and non- 
H L P  obese subjects, also found a decrease in H DL-CH O L, parallel w ith  the  
loss o f  w eight. Considering the form ation and catabolism  o f H D L , it  is well 
w ithin  the possib ilities th at in the first w eek o f  starvation either the rate of 
conversion o f Y L D L  to  L D L  is increased, or th e  biological half-life o f  L D L  is 
prolonged. For the second alternative possib le m odifications o f  the binding  
properties o f the L D L-receptors, or a depression o f the intracellular m etabolism  
of L D L  m ight provide a basis.

Taskinen and N ikkilä, exam ining th e  response o f the LDL-CH O L/ 
H DL-CH O L ratio to  caloric restriction in norm al subjects, as well as in obese 
norm olipaem ic and hypertriglyceridaem ic p a tien ts being on 400 calories/day, 
attribute the reduction o f HDL-CHOL to  a depression o f lipoprotein lipase  
a ctiv ity  in skeletal m uscle [11, 12], in v iew  o f  th e  fact that the conversion of 
TG-rich LP to  H D L  requires a normal L P lipase activ ity . A depression of 
in testinal apoL PA -I and A -II synthesis under th e  effect o f starvation has also 
to  be taken into account.

A fall in the H DL-CH O L level has been  noted in the present study  
during the first w eek o f starvation , prevalently  in patients w ith N ID D M  and 
H L. In  our view  th is finding m ay be interpreted as a transitory sign o f  m eta
bolic adaptation to  starvation . E ven in consideration o f the possible role of 
H DL-CH O L, the biochem ical alterations resu lting from their decline provide, 
in our view , no justifica tion  for discontinuing th e  caloric restriction or starva
tion  in the m anagem ent o f  obesity.
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STEROIDS EXCRETED BY HUMAN SKIN 
I. C19-steroids in axillary hair

I. T óth, I. F a red in

ENDOCRINE UNIT, FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, SZEGED,
HUNGARY

(R eceived O ctober 26, 1982)

Seven free a n d ro g en  stero ids and  four C19-ste ro id  su lp h a tes  were iso la ted  an d  
d e te rm in ed  from  th e  a x illa ry  h a ir  o f sexually  m a tu re  h e a lth y  m ales an d  fem ales. In  1 g 
a x illa ry  h a ir  th e  free  5-androstene-3/?, 17/3-diol, te s to s te ro n e , 5 a -d ih y d ro tes to s te ro n e , 
d e h y d ro ep ian d ro s te ro n e , an d ro stero n e , 4 -andro sten e-3 ,1 7 -d io n e  and  5 a -an d ro sta n e - 
-3 ,17-dione occurred  in  nanom ol am o u n ts , w h ereas d eh y d ro ep ian d ro ste ro n e  su lp h a te , 
an d ro stero n e  su lp h a te  a n d  5-androst.ene-3/?,17/?-diol-3-sulphate were found  in a p p ro x i
m a te ly  1000 tim es th ese  am o u n ts . T he q u a n ti ty  o f tes to s te ro n e  su lp h a te  lies am o n g  
th e  values fo r th e  free ste ro ids. T he free ste ro id s p re se n t in h a ir  are reg ard ed  as p ro d u c ts  
o f  th e  sebaceous g lan d s , an d  th e  su lp h a te  este r s te ro id s as p ro d u c ts  o f  th e  sw ea t g lan d s .

K eyw ords: a x illa ry  h a ir , C19-stero ids, h u m a n  sk in  

Abbreviations

A n d ro stan ed io n e  (A -ane-dione) =  5a-an d ro stan e-3 ,1 7 -d io n e , A n d ro sten ed io n e  
( / l4--dione) =  4 -androstene-3 ,17 -d ione, A n d ro s te ro n e  (A nd) =  3a-hydroxy-5oc-andro- 
stan-17-one, A n d ro sten ed io l (z15-diol) =  5-androstene-3/?,17/?-diol, D eh y d ro ep ia n d ro s
te ro n e  (D H A )= 3 /? -h y d ro x y -5 -an d ro sten -1 7 -o n e , D ih y d ro tes to s te ro n e  (D H T ) =  17/?-hy- 
d ro x y -5 a-an d ro stan -3 -o n e ,T esto ste ro n e  (T est) =  17/?-hydroxy-4-androsten-3-one, D e h y 
d ro ep ian d ro stero n e  su lp h a te  (D H A -S )=  3/?-sulphooxy-5-androsten-17-one, A n d ro s te n e 
diol su lp h a te  (. 15-diol-S) = 5-androstene-3/?,17/?-diol-3-sulphate, A ndrosterone  su lp h a te  
(A nd-S ) =  3 a -su lp h o o x y -5a-androstan -17-one , T es to s te ro n e  su lp h a te  (T est-S ) =  17/?- 
su lp h o o xy-4 -androsten -3 -one

Introduction

Investigations during the past 15 years have revealed that th e  m ost 
im portant biochem ical processes in androgen m etabolism  take place in the  
hum an skin [1—5]. In sp ite o f th is, few data are available on the steroids 
excreted by the skin [6, 7]. The present studies were centred on the hair where 
the substances excreted b y  the skin are enriched [7].

It was shown earlier th at axillary hair, th e  ty p e  o f hair richest in steroids, 
contains an appreciable quantity  o f 17-ketosteroid sulphates [7]. O f th ese, 
the m ain com ponent is dehydroepiandrosterone sulphate (D H A -S), w ith  a 
sm aller am ount o f androsterone sulphate (A nd-S). In addition to these water- 
soluble steroid su lphates, certain free 17-ketosteroids (17-K s) were iso lated

Send o ffp rin t re q u ests  to  D r. I. T ó th , D r. I. F a re d in , E n d o crin e  U n it, F irs t D e p a r tm e n t 
o f M edicine, U n iv e rsity  M edical School, H-6701 Szeged, K o rá n y i rk p . 8, H u n g ary
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and id entified  from lipids coating the axillary hair [7]: 5a-androstane-3,17- 
-d ione (A-ane-dione), 4-androstene-3 ,17-d ione(d4-dione), déhydroépiandros
téron e (D H A ) and androsterone (And).

A n account is now presented o f the quantitative determ ination o f  C19- 
stero id s in axillary hair b y  colour reactions and protein-binding assay (P B A ).

M aterials and m ethods

1. T h e  chem icals and  so lu tio n s em ployed  w ere  o f  an a ly tica l p u rity . O rgan ic  so lven ts 
w e re  p u rif ie d  and  th en  d istilled  in  a  frac tio n a tin g  co lu m n  [7].

2. R ad io ac tiv e  ste ro ids. T h e  follow ing lab e lled  ste ro id s , p ro d u c ts  o f th e  R ad io ch em ica l 
C e n tre  (A m ersham , E n g lan d ) o r th e  N ew  E n g la n d  N u c lea r (U SA ), were used :

[1/S,2/S(n)-3H ] te s to s te ro n e  (S .A .: 44.6 C i/m m ol);
[ l,2 (n )-3H ] d ih y d ro te s to s te ro n e  (S .A .: 44 C i/m m ol);
[1,2-3H (N )] a n d ro ste ro n e  (S .A .: 40 C i/m m ol);
[7-3H (N )] d e h y d ro ep ian d ro s te ro n e  su lp h a te , am m o n iu m  sa lt (S.A .: 24 C i/m m ol);
[7-3H (N )] 5-androstene-3/S,17/?-diol (S .A .: 24 Ci/m m ol);

B efore  use, these  ste ro id s w ere p u rified  b y  c o lu m n  an d  th in -lay er c h ro m a to g ra p h y  [7]. 
[l/3,2/S(n)-3H ] 4-androstene-3 ,17 -d ione  (S .A .: 44,6 C i/m m ol) was p rep ared  fro m  | \ß ,2 ß (n )-:i\ \  \ 
te s to s te ro n e , and  [ l ,2 -3H (N )]5 a-an d ro stan e -3 ,1 7 -d io n e  (S .A .: 40 Ci/m m ol) fro m  [1,2-3H (N )]- 
a n d ro s te ro n e  b y  Cr20 3 o x id a tio n , w hile  [7-3H (N )]5-androstene-3/3 ,17/?-d io l-3-sulphate (S .A .: 
24 C i/m m ol) was p rep ared  fro m  [7-3H (N )]d eh y d ro ep ian d ro ste ro n e  su lp h a te  am m o n iu m  sa lt 
b y  N a B H 4 red u ctio n . T hese s te ro id s  w ere p u rif ied  on  a n  A120 3 co lum n (B ro c k m a n n  I I I /IV  
a c t iv i ty )  a n d  b y  th in -la y er c h ro m a to g ra p h y  [7].

3. R a d io a c tiv ity  w as m easu red  w ith  a  P a c k a rd  T ri-C arb  L iqu id  S c in tilla tio n  S p ec tro m 
e te r  (M odel 3255), w ith  co rrec tio n  o f th e  q u en ch  effect. T he efficiency of th e  in s tru m e n t for 
3H  in  th e  case o f free s te ro ids w as 4 5 -4 8 % , w hile in  th e  case o f stero id  su lp h a te s  (w here  th e  
s c in ti l la t io n  m edium  co n ta in ed  1 m l m eth an o l) i t  w as 3 3 -3 5 % .

4. A fte r  th in -lay er c h ro m a to g ra p h y , lo ca liza tio n  o f th e  spo ts of th e  ra d io a c tiv e  ste ro ids 
w a s  p e rfo rm e d  w ith  a P a c k a rd  R a d io c h ro m a to g ram  S can n er (M odel 7201).

5. T he free an d  su lp h a te  e s te r  ste ro id s w ere  se p a ra te d  on  a florisil co lu m n  (F lorisil 
60 /100  m esh , F lorid in  Co., U SA ) [8]. T he free s te ro id s  o f  d iffe ren t po larities w ere se p a ra te d  on 
a n  A120 3 co lum n w ith  benzene co n ta in in g  an  in creas in g  e th an o l c o n cen tra tio n  g ra d ie n t [7]. 
T h e  fre e  ste ro id s w ith  s im ilar p o la ritie s  were* se p a ra te d  on  A120 3-G (S tah l, M erck, G F R ) th in  
la y e rs  w ith  th e  so lven t sy s tem  (n -h ex an e—e th y l a c e ta te  —  abso lu te  e th an o l —  g lac ia l acetic  
a c id , 120 : 130 : 1 : 2, v /v /v /v )  [7].

6 . C hem ical reac tio n s  o f th e  Cl9-stero ids
a . T h e  C3- an d  C17-keto  groups o f th e  free 1 7 -k e to s te ro id s in ax illary  h a ir  w ere re d u ce d  to  

h y d ro x y  groups w ith  a  m e th a n o lic  so lu tio n  o f N a B H 4 u n d e r su itab le  e x p e rim e n ta l con
d itio n s :

4 -an d rostene-3 ,17 -d ione  -*  te s to s te ro n e ;
5a-and ro stan e-3 ,1 7 -d io n e  —>- 5a-androstane-3a ,17 /J-d io l; 
an d ro s te ro n e  —► 5a-androstane-3a,17 /J-d io l; 
d eh y d ro ep ian d ro s te ro n e  5-androstene-3/?,17/?-diol; 
d e h y d ro ep ian d ro s te ro n e  su lp h a te  —- 5-androstene-3/?,17/?-diol-3-sulphate

T h e  p rocedures w ere d e ta ile d  p rev io u sly  [7].
b . S o lvo lysis o f th e  C19-ste ro id  su lp h a te s , a c e ty la tio n  o f th e  free ste ro ids, a lka line  h y d ro ly sis  

o f  th e  ste ro id  ace ta tes  and  o x id a tio n  of th e  h y d ro x y  groups w ere carried  o u t  as described  
e a r l ie r  [7].

7. A x illa ry  h a ir  specim ens w ere o b ta in e d  fro m  h e a lth y  m ale an d  fem ale  la b o ra to ry  
w o rk e rs , w hose c lo th ing  co rresp o n d ed  to  th e  n o rm a l C en tra l E u ro p ea n  c lim a te . P rev io u s 
w a sh in g  w as done w ith  soap  a n d  w a te r . B efore a n a ly s is , th e  p lucked  ax illa ry  h a irs  were 
w e ig h ed  in  th e  a ir-d ry  s ta te  [7].

8 . Iso la tio n  an d  d e te rm in a tio n  of C19-ste ro id s fro m  ax illary  h a ir : T he 200—400 m g of 
a x il la ry  h a ir  w as steeped  in  a  m ix tu re  o f 2 N  N H 4O H  an d  d ie th y l e th e r  (1 : 1) to  e x tra c t 
th e  free  a n d  su lp h a te  este r s te ro id s  w ith o u t d eco m p o sitio n  [7]. T he e th e r p h ase  co n ta in ed  
th e  fre e  ste ro id s and  th e  a q u eo u s  ph ase  th e  s te ro id  su lp h a te s . T he labe lled  s te ro id s  o f h igh  
sp ec ific  a c t iv ity  were th e n  a d d e d  to  b o th  crude  e x tra c ts  to  co rrec t th e  losses o c cu rrin g  du ring
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iso la tion . T he crude e x tra c ts  w ere f i r s t  ch ro m a to g rap h ed  o n  flo risil co lum ns. T h e  free ste ro id  
fra c tio n  an d  th e  free s te ro id s  o b ta in ed  a f te r  solvolysis o f th e  s te ro id  su lp h a te s  w ere sep a ra ted  
in to  s te ro id  groups on  A120 3 co lum ns. T h e  in d iv id u a l s te ro id s  w ere su b seq u e n tly  iso lated  on 
A120 3-G th in  layer.

T he D H A -S a n d  A nd-S  iso la ted  in  larger a m o u n ts  w ere d e te rm in ed  w ith  th e  Z im m er
m an n  an d  d in itro p h en y l-h y d raz in e  co lo u r reac tions [9], a n d  th e  o th e r  s te ro id s b y  P B A  [10, 
11]. T h e  resu lts  w ere expressed  in //m ol o r nm ol pe r g a x illa ry  hair.

Results

Table I presents data on th e  identification  and m easurem ent o f  steroid  
sulphates isolated after consecutive column and th in-layer chrom atographic 
purification and separation. D H A -S and And-S were found in the axillary  
hair in such large am ounts th a t following iso lation  and solvolysis th ey  could 
he determ ined b y  the Zim m erm ann and dinitrophenylhydrazine colour reac
tions. The quantities o f 17-ketosteroid found b y  m eans o f  these tw o colour 
reactions agreed w ell, and thus th e  final result w as reckoned from the values 
given b y  the tw o different procedures.

Two separate aliquots were subjected to P B A  to  determ ine the am ount 
o f /I5-diol-S (after solvolysis and subsequent th in-layer chrom atography) as 
free zl5-diol. The residual steroid was acetylated , and the acety lated  derivative 
was again run in system  la 0; th e  zl5-diol-diacetate dissolved out o f  the layer

Table I

Identification and measurem ent o f  C19-sleroid sulphates isolated fro m  axillary hair follow ing solvolysis

Isolated
steroids

Chemical
reaction Derivatives

TLC
sys
tems

Methods used

Corrected according to  
radioactiv ity  and 

calculated for 1 g of hair

values mean

D H A -S free stero id G Z im m erm ann-r 4.76 /tm ol/g 4.63 /tm ol/g
2,4-D N P D H A -2,4- 6 D H A -2,4- 4.51 /tm ol/g

D N P II D N P H
A nd-S — free stero id G Z im m erm ann-r 0.43 /unol/g

2 ,4-D N P A nd-2 ,4-D N P H 6 A nd-2 ,4 -D N P H 0.44 /tm ol/g 0.44 /tm ol/g

/P-diol-S — free-steroid G P B A 4.80 /tm ol/g
A cety la tion /15-diol-diAc l a 0 PB A 3.42 /unol/g
H ydrolysis /P-diol 4 PB A 3.88 /unol/g 4.03 /tm ol/g

T est-S — free stero id G PB A 1.54 nm ol/g
P B A 1.60 nm ol/g

O xidation zP-dione G PB A 1.16 nm ol/g
K eduction T est G PB A 1.10 nm ol/g 1.35 nm ol/g

TLC system s: G =  A120 8-G, n -h ex an e  —  e th y l a c e ta te  —  glacial acetic  acid  —  absolute  
e th an o l 120 : 130 : 2 : 1 (v /v /v /v)
6 =  silica gel-G, chloroform  —  d ioxane  95 : 5 (v /v)
l a 0 =  silica gel-G, cyclohexane —  e th y l a ce ta te  80 : 20 (v /v)
4 =  silica gel-G, chloroform  —  acetone 3 : 2 (v /v)
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w as hydrolysed  and then again  chrom atographed in system  4. P B A  was like
w ise perform ed on the various portions o f free / l5-diol purified in  th is way, 
and here too the final result w as taken as the m ean o f the different m ea
su rem en ts.

P B A  was also used to  m easure the Test-S as free Test follow ing solvol
y sis . T h e am ounts o f Test determ ined  on various aliquots after its  oxidation  
and reduction  agreed w ith one another only w ith in  the lim its o f  experim en
ta l error.

A s regards the free stero ids, identification  o f the 17-ketosteroids (A-ane- 
dione, zl4-dione, D H A  and A nd) w as described previously  [7]. The free 17/?- 
hyd roxy-stero id s (zl5-diol, T est and DHT) were identified  as ind icated  in 
T able I.

T h e quantities o f seven  free androgen steroids in the axillary hair of 
se x u a lly  m ature healthy m ales (6) and fem ales (6) are listed  in Table II . The 
Zl5-d io l, one of the m ost im p ortan t precursors o f T est, occurs in considerably  
higher am ounts (females: 6 .10  ^  3.10; males: 9.91 ^  3.13 nm ol/g) than  either 
T est (fem ales: 0.32 ^  0.03; m ales: 0.91 ^  0.31 nm ol/g) or D H T  (fem ales:
0.42 ^  0.07; males: 0.65 ^  0 .17  nm ol/g), each o f which displayed high indi
v id u a l fluctuations in both sexes.

O f th e  17-ketosteroids w ith  weak androgen a c tiv ity , D H A  w as found in 
th e  h ig h est concentration in  th e  axillary hair o f both  fem ales and m ales (fe
m ales: 1 9 .8 3 ^ 8 .3 4 ;  males: 3 1 .8 2 ^ 9 .7 5  nm ol/g). This was follow ed in  order 
b y  H4-dione (females: 1.85 4^ 0.53; males: 17.85 4^ 5.59 nm ol/g) and A-ane- 
dione (fem ales: 0.91 0.31; m ales: 9 .0 6 ^ 5 .0 4  nm ol/g). The concentration
o f  free A nd was surprisingly low  (fem ales: 0.60 ^  0.16; m ales: 1.52 ^  0.58 
n m ol/g ), though the conjugated form  of this steroid was found in appreciable 
q u a n titie s  in axillary hair.

Table II

A m o u n t o f  free  androgenic steroids in  a x illa ry  hair o f  healthy women and men ( mean  ±  S E M )

W omen Men
Steroids (21— 40 years) (21— 41 years)

n =  6 n =  6

/ l5-diol (nm ol/g) 6.10 ± 3.10 9.91 ± 3.13

T est (nm ol/g) 0.32 ± 0.03 0.91 ± 0.31

D H T  (nm ol/g) 0.42 db 0.07 0.65 ± 0.17

D H A  (nm ol/g) 19.83 ± 8.34 31.82 ± 9.75

A nd (nmol/g) 0.60 ± 0.16 1.52 ± 0.58

/ 14-dione (nm ol/g) 1.85 ± 0.53 17.85 ± 5.59

A-ane-dione (nm ol/g) 0.91 ± 0.31 9.06 ± 5.04
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Table ПТ

Am ounts o f  Cta-steroid sulphates in the axillary hair o f  healthy women and men

Subject No. Sex
Age
yearg

DHA-S
/imol/g

And-S
/imol/g

/4s-diol-S
/imol/g

Test-S
nmol/g

l fem ale 21 2.39 0.59 0.16 8.44
2 fem ale 30 1.22 0.11 0.51 1.84
3 fem ale 32 4.83 0.32 0.89 2.88
4 fem ale 36 2.36 0.43 0.48 1.84
5 fem ale 40 5.29 0.70 1.54 4.18

L im its 1.22 — 5.29 0.11 — 0.70 0.16 — 1.54 1.84— 8.44
m ean ± SEM 3.22 ±  0.78 0.43 ±  0.10 0.72 ±  0.24 3.83 ±  1.22

6 m ale 21 1.76 0.43 0.35 0.68
7 m ale 25 9.91 0.70 2.40 1.55
8 m ale 34 4.50 0.32 1.35 13.65
9 m ale 34 1.46 0.30 0.54 1.76

10 m ale 41 4.61 0.43 4.02 1.36

L im its 1.46 — 9.91 0.30 — 0.70 0.35 — 4.02 0.68 — 13.65
m ean ± SEM 4.45 ±  1.52 0.43 ±  0.07 1.73 ±  0.68 3.80 ±  2.47

The difference betw een males and fem ales was not significant statistica lly  
because o f the high individual fluctuations; nevertheless, the m ean values for 
the individual free steroids were considerably higher for the m ales.

Table III presents the quantities o f four steroid sulphates in the axillary  
hair o f sexually m ature, healthy males (5) and fem ales (5). Of the water- 
soluble C19-steroid su lphates, D H A -S was found in the h ighest am ount (fe
males: 3.22 -J- 0.78; m ales: 4.45 ĵ- 1.52 /unol/g) follow ed by / l5-diol-S (females:
0.72 0.24; males: 1.73 ^  0.68 /xmol/g), And-S (fem ales: 0.43 ! 0.10; males:
0.43 ^  0.07 /tmol/g) and Test-S (fem ales: 3.83 ĵ- 1.22; males: 3.80 ^  2.47 
nm ol/g).

D iscussion

The fact that the free steroids and the steroid sulphates can be extracted  
from  axillary hair w ith  a m ixture o f am m onium  hydroxide and d iethyl ether 
proves th at the steroids are not incorporated into the substance o f  the hair.

Although the free steroids were found at low  concentration in human  
axillary hair, their im portance is not negligible, since each o f them  (particularly
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th e  17/?-hydroxysteroids) is androgen active. Since the free steroids are soluble 
in fa ts , it  is assumed th a t th e y  originate from the sebum , a product, o f the  
seb aceou s glands opening in to  th e  hair follicles.

In  hum ans, stim ulation  o f the sebaceous glands begins w ith  puberty; 
se x u a lly  m ature males produce m ore sebum than  do fem ales [12, 13]. In  both  
h u m an s and experim ental anim als the a ctiv ity  o f  th e  sebaceous glands is 
en h an ced  b y  Test, A 4-dione and D H A , and inhibited  by a high dose of oestrogen  
and cyproterone acetate [14, 15, 16].

T he bulk of the steroids determ ined in axillary hair proved to  be water- 
so lu b le  steroid sulphates. D H A -S , And-S and ,d5-diol-S are present in alm ost 
th o u sa n d  tim es the am ount o f  th e  free androgen steroids. O nly the quantity  
o f T est-S  lies among the va lu es for the free steroids. Since the lipoid layer  
co a tin g  hum an hair develops from  products o f the sebaceous and sw eat glands, 
it  m a y  be assumed th at th e  w ater-soluble steroid sulphates pass into the hair 
v ia  th e  sw eat.

W ith  a gas chrom atographic m ethod, K arunakaran et al. [17] dem on
stra ted  num erous free and su lphate ester steroids in sebum  collected from  
variou s surfaces of the b o d y , and the dorsal and facial skin. T hey also found  
free C19-steroids in nanogram  quantities, in contrast w ith  the data o f  D ubovi
[18] and  Oertel and Treiber [19], who reported th a t non-conjugated steroids 
are secreted  by the sebaceous glands in microgram quantities.

T he am ounts o f free and  sulphate ester steroids determ ined in axillary  
hair varied  within broad lim its  from  individual to  individual. This variability  
m ay be explained prim arily b y  the different num bers and activ ities o f the  
seb aceou s and sweat glands in  different individuals, but it  m ay also be caused  
b y  in d iv id u al differences in  hygiene.

Our studies have show n th e  human skin excretes all those b iologically  
a c tiv e  androgens (Test, D H T , A nd, etc.) which earlier were identified  as m etab
o lites in incubation experim ents. I t  m ay be assum ed th a t som e o f the andro
gen steroids detected in hair are products o f the steroid m etabolism  occurring 
in  th e  skin . The large q u a n tity  o f  C19-steroid sulphates found in axillary hair 
h a v e  confirm ed that the sw ea t glands have a considerably more im portant 
role in  steroid excretion in  th e  axillae than do the sebum -producing seba
ceous glands.
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HEPATITIS A VIRUS ANTIBODY IN CHRONIC 
DIFFUSE LIVER DISEASE
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(R eceived F e b ru a ry  9, 1982)

175 p a tie n ts  w ith  histo logical ev id en ce  o f ch ron ic  diffuse liver d isease , 67 p a tie n ts  
w ith  h e a r t  fa ilu re , d iab e tes  and  a th e ro sc le ro sis , a n d  118 h ealth y  ad u lts  u n d e r  30 years 
o f  age engaged  in  sp o rts  w ere s tu d ied  fo r th e  p rev alen ce  of h ep a titis  A v iru s  a n tib o d y  
(an ti-H A V ) b y  rad io im m u n o assay  u sin g  a  H A Y A B  (A b b o tt)-k it. In fe c tio n  w ith  hepa- 
titis -A  v iru s is h igh ly  p re v a len t in  H u n g a ry , an ti-H A Y  having been d e m o n s tra te d  in 
a v e ry  h igh  p ro p o rtio n  of con tro ls as well as o f  p a tie n ts . Over th e  age o f 40 th e  incidence 
is 100%  in  con tro ls an d  98%  in  p a tie n ts  w i th  ch ro n ic  liver disease. In fe c tio n  w ith  hepa- 
titis -A  v iru s m u st hav e  been  a sy m p to m a tic  in  th e  m a jo rity , since no m o re  th a n  11.4%  
o f  th e  su b jec ts  h a d  a h is to ry  o f acu te  h e p a t i t i s .  T he prevalence of a c q u ire d  an ti-H A V  
increases w ith  age u n til i t  a tta in s  100%  in  a d v an c ed  age. The p re sen t re s u lts  len d  no 
su p p o rt to  th e  p o ssib ility  t h a t  h e p a titis -A  v iru s  infection  m ig h t be  in v o lv e d  in  the  
p ro d u c tio n  of chron ic  diffuse liver d isease.

K eyw ords: h ep atitis-A , h e p a titis  A  a n tib o d y , chronic liver disease

Introduction

Virus A hepatitis is a well-known disease, and its route o f  transm ission  
is also know n [4]. Y et our knowledge about the responsible v irus w as very- 
lim ited  until research in this field  had received  new  impetus b y  th e  im m uno  
electron m icroscopic dem onstration o f th e  hepatitis-A -virus (HAV) in  1973 [6]. 
Since th a t tim e num erous m ethods have been developed for the stu d y  o f  HAV  
and anti-H A V  [7, 9, 13, 14, 16, 19, 20] and it  has been shown th a t  th e  pre
va len ce o f H AV infection is very high all over the world, an ti-H A V  having  
been dem onstrated in 17 to  97%  of th e  populations studied [8, 10, 25, 27]. 
D ata  from  H ungary have not been ava ilab le , in the neighbouring countries 
Y ugoslavia  and Austria the figures for anti-H A V  positivity w ere found to 
atta in  97 and 70% , respectively [22, 27 ]. In  the m ajority of the cases HAV  
in fection  causes no sym ptom s, since in d ication s o f an acute h ep atitis  in  the 
h istory  were confined to  3 to  10% of th e  anti-H A V -positive subjects [8, 26]. 
H A V  infection  is far more prevalent in poor social classes or in populations

Send  o ffp rin t req u ests  to  D r. K . D áv id , L . H a lm y , K o rv in  O ttó  H o sp ita l, H -1121  B u d a 
p e s t, B u d ak esz i ú t  48/b, H u n g a ry
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liv in g  under crowded conditions with inadequate sanitation than those of 
high standards [26, 28 ].

A  chronic H AY carrier state has not been ascertained thus far [21, 2 6 ], 
b u t recent im m unofluorescent studies of liver tissu e  and radioim m unoassay  
for IgM -anti-H A V  in d ica te  th a t HAY infection  m a y  persist far longer th an  
it  w as believed [7, 14]. In  th e  majority o f th e  cases complete cure o f  acu te  
H A  ensues, but occasion a lly  the laboratory fin d in gs are abnormal several 
m onths after in fection , and production of chronic hepatitis after acute H A  
has also been described [17, 18, 24].

In  view  of these observations and o f th e  h igh  frequency of H AV in fec 
tion  w e intended to  exam in e the following q u estions;

1. Is there any relationship  between ad van cin g  age and the incidence  
o f  H A V  infection ?

2. In what proportion o f the various typ es o f  chronic diffuse liver d isease  
has an earlier HAV in fection  occurred?

3. Is there any connection  between chronic diffuse liver disease and 
H A V  infection?

Patients and m ethods

O ne h u n d red  a n d  75 p a tie n ts  w ith  chronic d iffu se  liv e r  disease were s tu d ied . T h e  
d iag n o s is  w as confirm ed  b y  b io p sy , and th e  h isto log ical fe a tu re s  were classified on  th e  b a s is  
o f  th e  in te rn a tio n a lly  a c c e p te d  m orphological c rite ria  [1, 3, 5 ]. I n  60 p a tien ts  f a t ty  d e g en e ra 
t io n  o f th e  liver (F D ), in  29, c h ro n ic  p e rsis ten t h e p a titis  (C P H ), in  27, chronic a c tiv e  h e p a t i t i s  
(C A H ), in  35, liver c irrhosis (LC ) w ere  p resen t and  in  24 p a t ie n ts  alcoholic liver d isease, su b 
a c u te  h e p a titis ,  non-specific  r e a c tiv e  h ep a titis  had  b een  d iag n o sed . D istribu tion  of th e  p a t ie n ts  
b y  age a n d  diagnosis is sh o w n  in  T able  I. The co n tro ls  w e re  67 in p a tien ts , aged  fro m  30 to

Table I

D istrib u tio n  o f patients by age and  diagnosis

Diagnosis U nder 20 20-29 30-39 40-49 50-59 Over 60 T o ta l N o.

F a t ty  degeneration 0 3 8 29 18 2 60

C P H l l 3 9 11 4 29

CAH 0 l 4 9 8 5 27

C irrhosis 0 0 2 10 11 12 35

O ther* 1 5 6 7 3 2 24

T o ta l 2 10 23 64 51 25 175

C ontro ls 118 11 11 19 33 192

* Alcoholic h e p a ti tis ,  su b a c u te  hepatitis , non-specific  reac tiv e  hepatitis
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80 y e ars , b e in g  u n d e r  tre a tm e n t fo r h e a r t  fa ilu re , d iab e tes , a therosclerosis, e tc .,  a n d  118 
h e a lth y  su b je c ts  u n d e r  30 y ears of age, engaged  in  sp o rts . T he age d is tr ib u tio n  o f th e  con tro ls 
is seen in  T ab le  I.

T h e  a n t i -Н А У  w as m easu red  in  th e  se ra  b y  H A V A B  R IA  k i t  m a d e  b y  A b b o tt  
L ab o ra to rie s .

R esults

R esu lts in the controls are show n in Table II . It can be seen th a t under 
th e  age o f  30 years the proportion o f p ositive  cases was low  but it  increased  
considerably with advancing age. B eyond  th e  fourth decade o f life  100%  of 
th e  subjects studied were anti-H A V  p ositive .

The frequency o f anti-H A V  p o sitiv ity  in chronic diffuse liver  disease is 
presented in  Table III . A nti-H A V  p o sit iv ity  has been dem onstrated  in 160 
out o f  175, i.e . 91%  o f the patients. The proportion of anti-H A V  p o sitiv e  sera 
was very  high in all types o f liver d isease.

The occurrence o f  acute hepatitis is seen as Table IV shows. A cu te  hepa
tit is  w as m entioned in the h istory b y  11.4%  o f the 175 cases, th e  proportion  
o f patien ts w ith  previous hepatitis w as h ighest in CAH and LC. N one o f  the  
anti-H A V  n egative patients had a h istory o f  acute hepatitis (Table IV).

Table I I

Age-related prevalence o f  a n ti-Н А  V  positiv ity  in controls

Under 30 30-39 40-49 50-59 Over 60

T o ta l No. 118 и и 19 33
P ositiv e , No. 7 7 и 19 33

P e r  cen t 6 64 100 100 100

Table I I I

Prevalence o f  an ti-H A  V  in  chronic d iffuse  liver disease

Diagnosis
Positive

No. %

F a t ty  degeneration  (n  =  60) 56 93

C P H  (n  =  29) 24 83

C P H  (n  - 27) 25 93

C irrhosis (n  =  35) 35 100
O th e r (n  =  24) 20 83
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Table IV

Proportion o f  pa tien ts with a history o f  acute hepatitis

Diagnosis

Anti-H A V  positive 
pa tien ts  

(n  =  160)

No. %

Anti-HAV 
negative patients 

(n -  15)

F a t ty  degeneration  (n  =  60) 4 6.7 0

C P H  (n  =  29) 3 10.3 0
C A H  (n  =  27) 5 18.5 0
C irrhosis (n  =  35) 6 17.1 0

O th e r  (n  =  24) 2 8.3 0

T o ta l  (n  =  175) 20 11.4 0

Figure 1 shows the age-related distribution o f anti-H AV p ositiv ity  in  
liver  disease. Under 30 years o f  age 33% , b etw een  30 and 39 years, 78% ; 
b etw een  40 and 49 years, 97% ; and beyond 50 years, 100% of the patien ts  
w ere found  anti HAY p ositive .

D iscussion

T he differences in  the figures of anti-H A V  p o sitiv ity , i.e. o f earlier H AV  
in fec tio n , betw een th e  p a tien ts w ith chronic diffuse liver disease and th e  
con tro l group (except group under 30 years o f  age), as also between the in d i
v id u a l groups of liver d isease, were negligibile. This is consistent w ith  the  
resu lts  o f  Lindberg et al. [11] and Renner et al. [22] obtained in patients w ith  
C A H  and in blood donors. Our observation th a t a h istory of earlier h epatitis  
w as confined  to 11.4%  o f  th e  patients ind icates th at а НАЛ' infection  is 
a sy m p tom atic  in the m ajority  o f  cases. The m ethod  used in this stu d y  for the  
dem onstration  o f anti-H A V  is unsuited for d ifferentiation  between IgG  and  
IgM  antibodies. This is, how ever, im portant, since the presence of IgM -anti- 
H A V  in  the serum reflects a persisting infection , whereas IgG -anti-H AV points  
to  a p ast infection [2, 12]. The sensitive IgM -anti-H A V  radioim m unoassay  
a llow ed  to  identify th is an tib od y  in a number o f  cases as late as 6 to 12 m onths  
after  in fection  [7, 23]. D esp ite  this fact it  has n o t been possible to prove the  
ex isten ce  o f an actual H A V  carrier state, in  o th er words, to furnish evidence  
con n ectin g  the production o f  chronic diffuse liver disease w ith an earlier H A V  
in fec tio n  [15, 21, 29].

In  the present m aterial the proportion o f  anti-H A V  positive cases, in  
oth er w ords, the occurrence o f  earlier in fection , has been found to  increase  
w ith  advancing age. Sim ilar figures have been reported  for European and N orth-
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A m erican populations, where the liv in g  conditions are similar to  th ose  in 
H ungary [8, 25, 26 , 30]. In  populations liv in g  under crowded con d ition s w ith  
poor sanitation  th e  figures for anti-H A V  p o sitiv ity  are very h igh  even  in  
young age groups and show no further increase over later years [8, 26 , 27 , 28].

F ig . 1. Age re la te d  p rev alen ce  of a n ti-H A V -p o s itiv ity  in  chronic diffuse liv e r  d isease

From  the present observations the fo llow ing conclusions m ay b e drawn.
1. The proportion o f subjects w ith  evidence o f earlier H A V  in fection  

increases parallel w ith  age until it  a tta ins 100% .
2. The incidence o f  HAY infection is h igh in Hungary, and th e  course of 

the in fection  is asym ptom atic in m ost cases. The absence o f any difference in 
the figures o f  anti-H A V  p ositiv ity  betw een  th e  patients w ith  liver  disease  
and th e  controls ind icates th a t HAV in fection  p lays no part in the production  
o f chronic diffuse liver disease.
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The se ru m  a lp h a -fe to p ro te in  level w as m easu red  b y  rad io im m u n o assay  in  20 
n o rm al sub jec ts  a n d  in  118 p a tie n ts  w ith  chron ic  liv e r  disease. T h e  h ig h es t co n ce n tra 
tio n s  were fo u n d  in  th e  g ro u p  o f h ep ato ce llu la r carc in o m a. C om pared w ith  th e  co n tro ls, 
h ig h er va lues w ere d em o n s trab le  in  th e  o th e r  g roups o f liver disease as w ell. T h is is 
a ttr ib u te d  to  th e  m ore  or less m ark ed  reg en e ra tio n  o f liv e r  tissue , w hich  is n e v e r ab sen t 
in  an y  ty p e  of liv e r  disease  s tu d ied , an d  in  th e  case o f f a t ty  d eg en e ra tio n , to  th e  a lpha- 
fe to p ro te in  in d u c in g  effec t o f alcohol. T he im p o rta n ce  o f  a lp h a -fe to p ro te in  e s tim a tio n  
in  th e  d iagnosis o f h ep a to ce llu la r  carc inom a an d  m o n ito rin g  o f i ts  th e ra p y , as also in 
th e  assessm ent o f a c t iv ity  an d  reg en era tio n  in  o th e r  fo rm s of ch ron ic  liv e r  d isease, are 
p o in te d  ou t. C o u n te rc u rren t e lectrophoresis h as been  fo u n d  u n re liab le  fo r th e  m easu re 
m e n t o f a lp h a -fe to p ro te in .

K eyw ords! se ru m  a lp h a -fe to p ro te in , ch ro n ic  liv e r  diseases, re g en e ra tio n  o f liver
tissu e

A bbreviations

A F P  =  se ru m  a lp h a -fe to p ro te in , A P  =  a lka line  p h o sp h a tase , C A H  =  chron ic  
a c tiv e  h e p a titis , C LD  - ch ron ic  liver d isease, CL =  c irrhosis o f liver, C P H  =  chronic  
p e rs is ten t h e p a titis ,  E L IS A  =  en zy m e-im m u n o assay , GG T =  g a m m a -g lu ta m y l- tra n s
fe ra se , H B sA g =  h e p a ti tis  В v ira l surface  an tig e n , HCC =  h ep a to ce llu la r  carc ino 
m a, LD  =  liv e r d isease, LM  =  e x tra h e p a tic  tu m o u r  w ith  liver m é ta s ta sé s , SGOT =  
=  se ru m -asp a rta te -a m in o tra n sfe ra se , F D  =  a lcoholic , n o n -in fla m m a to ry  f a t ty  dege
n e ra tio n  of liv e r , R IA  =  rad io im m u n o assay

Introduction

E m bryonal antigens are tum our antigens present during fe ta l develop
m ent, b u t occurring at low  concentrations also in  norm al adult sera. Certain 
diseases m ay be associated  w ith  sign ificantly increased serum levels, therefore 
their dem onstration m ay have a diagnostic value [15].

A lpha-fetoprotein (A F P ) is a fetal antigen o f alpha-globulin nature, the  
postnata l production o f w hich is practically confined to  the hepatocytes [16, 
17, 18]. The serum level is high during intrauterine life, but falls rapid ly  after 
birth. In  healthy adults the serum A F P  level is under 10 /ig/1, w ith  the excep
tion  o f  the second and third trim esters o f pregnancy, when its concentration  
in the m aternal b lood increases, owing to  fetal production [16, 19, 26].

S end  o ffp rin t re q u e s ts  to  D r. G. W eisz, Second D e p a r tm e n t o f M edicine, U n iv e rs ity  
M edical School, H-4012 D eb recen , N agyerde i ú t  98, H u n g a ry
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Production of A F P  b y  cells o f certain em bryonal tum ours such as hepato
cellu lar carcinoma (HCC) or ovarian and testicular teratom a was first reported  
b y  A b elev  [1] and T atarinov [46], and confirm ed later b y  other authors [7, 8, 
28, 29 , 32, 38, 51]. O ccasionally  cells of other tum ours, first o f all those o f  the  
d ig estiv e  tract, pancreas and  bronchi, d isplay an A F P  producing capacity  
[28, 4 7 , 51].

M easurement o f th e  A F P  level in m aternal serum  is indispensable tod ay  
for th e  early detection o f certa in  anom alies, in  th e  first place o f neural tube  
d efec ts  [5, 11, 14, 36, 48].

Production o f A F P  is , how ever, not confined to fetal and m alignant 
ce lls , as confirmed b y  im m unofluorescent assays, the oval and interm ediate  
cells form ed in the course o f  liver tissue regeneration also have th is capacity  
[31, 33 , 41, 49]. H igh serum  A F P  levels in chronic non-m alignant liver disease 
h a v e  been reported b y  num erous authors [7, 12, 13].

Experim ental proof th a t  certain agents m ay stim ulate m ature liver cells 
to  A F P  production as a resu lt o f activation o f the A F P -specific  gene, has 
b een  furnished by T aketa  e t  al. [45] and W atanabe et al. [52].

M easurement o f A F P  as a tum our marker or as a diagnostic aid in non- 
m align an t liver disease associated  w ith A F P  production is therefore o f practical 
v a lu e . There are various m ethods for this purpose: im m uno electrophoresis, 
radioim m unoassay (R IA ), enzym e-im m unoassay (ELISA ) or m icro-E L ISA . 
A F P  can be visualized in  liv in g  tissues b y  m eans o f I 131-labelled anti-A F P  
an tib od ies of the IgG ty p e  by m eans of a gam m a camera [20, 21, 34, 35, 36].

In  the present stu d y  w e have measured A F P  in the sera o f  patients w ith  
chron ic liver disease (CLD) in order to  fin d  ou t whether countercurrent 
electrophoresis was su itab le  for the replacem ent o f  R IA  in screening o f HCC, 
gen era lly  associated w ith  a high serum A F P  leve l and w hether th is assay  
len d s itse lf  to the assessm en t o f regeneration and o f the a c tiv ity  o f liver  
d isease  (LD).

Patients and m ethods

I n  norm al con tro ls (10 fe m a le s  and  10 m ales, aged 24-42  y ears) a n d  118 p a tie n ts  w ith  
L D  (54 fem ales fem ales a n d  64 m ales, aged 27—73 y ears)  th e  se ru m  A F P  co n ce n tra tio n  
w a s  e s tim a te d  by R IA , u s in g  a n  A m ersh am  k it. T he se ra  o f  4 con tro ls a n d  40 p a tie n ts  w ere 
s tu d ie d  b y  c o u n te rcu rren t e lec tro p h o re s is  as well, u sing  th e  e lectrophoresis e q u ip m e n t an d  
R a d io p h o r  k it of IM M UNO .

A ll p a tien ts  had  ch ro n ic , d iffu se  L D . D is tr ib u tio n  acco rd in g  to  d iagnosis w as as follows. 
A lco h o lic , n o n -in flam m ato ry  f a t t y  degen era tio n  (F D ) in  10, chron ic  p e rs is ten t h e p a titis  
(C P H ) in  6 , chronic ac tiv e  h e p a t i t i s  (C A H ), t re a te d  a n d  in  a n  in ac tiv e  period  a ll th ro u g h o u t, 
in  12, c irrhosis of liver (CL) in  55, h e p a to ce llu la r  carc in o m a (H C C ) in  6 an d  e x tra h e p a tic  tu m o u r 
w ith  l iv e r  m étastasés (LM ) in  29 cases. In  th e  la s t  g roup  th e re  h a d  been  clin ical signs o f liver 
d e p o s its ,  an d  evidence of d iffuse  m a lig n a n t in filtra tio n  o f th e  liv e r w as fu rn ish ed  b y  necropsy .

T h e  clinical d iagnosis w as co n firm ed  b y  th e  la b o ra to ry  fin d in g s , b io p sy , an d  in  som e 
o f  th e  cases by  necropsy.

A ssessm ent o f a c t iv ity  w as  b ased  on th e  c lin ical p ic tu re  an d  on th e  la b o ra to ry  fin d in g s , 
f i r s t  o f  all on  th e  se ru m -asp a rta te -a m in o tra n sfe ra se  (SG O T ) v a lue . T he p rocess w as n o t  con-
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sidered  ac tiv e  un less SG O T a tta in e d  or exceeded 60 U /l. T he serum  A F P  c o n c e n tra t io n  was 
reg ard ed  as in creased  fro m  10 /tg /1 upw ard .

T en  of th e  p a tie n ts  w ith  CL were checked  fo r  se ru m  A F P  in an activ e , a s  w ell as an  
in ac tiv e  period  of th e  d isease.

All p a tie n ts  w ere s tu d ie d  for SGOT (n o rm al m a x im u m  20 U/l), g a m m a -g lu ta m y l- tra n s
ferase (GG T, no rm al m ax im u m  25 U /l), a lkaline  p h o sp h a ta s e  (A P , norm al m a x im u m  80 U /l) 
an d  fo r h e p a titis  В v ira l  su rface  an tigen  (H B sA g), u s in g  a n  A u sria -II k it A b b o tt.

F o r  s ta tis t ic a l  an a ly sis  S tu d e n t’s tw o sam ple  t t e s t  a n d  linear regression a n a ly sis  w ere  used .

Results

The m ean serum  A F P  concentration in th e  control group was 2.21 0.27
(SE) (Ug/1. N o n otew orth y  differences in A F P  were found betw een m ale and 
fem ale values.

The serum A F P  values of the subjects are represented in F ig. 1.
The highest A F P  values were found in th e  HCC group, b u t th e  m ean  

A F P  concentration in  the other groups w as also higher than in th e  con
trol group.

CL patients in the active period o f th e  disease had sign ificantly  higher 
serum  A F P  levels than  did those in the in a ctiv e  period (P <  0.001) and the  
same patien t in th e  periods of activ ity  and in a c tiv ity  gave the sam e relation-

---------  mean values
----------mean values of control group±2SD

F ig . 1. Serum  A F P  v a lu e s  o f  p a tie n ts
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sh ips. In  8 o f  th e  10 patien ts th e  values found during the active period o f  CL 
were grea tly  in excess o f  th ose  measured during the inactive period. T he  
changes in  a ctiv ity  o f  th e  process in either d irection  were closely fo llow ed  b y

Table 1

A F P  values in 10 patients with liver cirrhosis, in  active and inactive periods

No. Sex
AFPag/i

active period inactive period

1. M 14 4
2. M 4 4

3. F 17 2
4. M 18 1.5
8. M 4.5 2

6. M 24 5
7. M 10 3
8. F 2 2

9. F 26 4

10. F 14 3

M ean ±  S.E .M . 13.4 ±  2.6 3.1 ±  0.4

P  <  0.005

Table П

Correlation o f  SG O T to A F P  in  liver diseases associated with regeneration 
( C P H , C A H , C L, L M )

SGOT No. A F P  m ean  ±  S.E.M .
level ^g/1

^ 6 0  U /l 38 10.5 ±  1.6

< 6 0  U /l 64 6.1 ±  1.2

P  <  0.05

Table III

Correlation o f  A F P  to SG O T in  liver diseases associated with regeneration 
(C P H , C A H  C L, L M )

A F P No. SGOT m ean  ±  S.E.M.
level U /l

> 1 0 ^ / 1 16 74 ±  8.1

^ 1 0  /tg/I 8 6 48.9 ±  5.4

P  <  0.02
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Table IV

D istribution o f  (a n d  correlation between) A F P  and  H B sA g  ( n =  number o f  p a tien ts)

Controls 
(n -  20)

FD
(n =  10) (;

CPH 
n =  6)

CAH 
(n -  12)

CL
(n -  55)

HCC
( п я 6

LM
(n -  29)

T otal
No.

A F P  >  10 jitg/1

H B jA g + 0 0 0 l 2 l l 5 (23% )

H B sAg — 0 0 0 i 9 5 2

A F P  ^  10 p g / ]

H B sAg + 1 0 0 2 6 0 0 8 (8.3% )
H B gAg — 19 10 6 8 38 0 26 88

T o ta l H B sAg + 1 (5 % ) 0 0 3 (25% ) 8 (15% ) 1 (17%) 1 (3 .4 % ) 13 (11% )
H B sAg — 19 10 6 9 47 5 28 105

th ose o f the serum A F P  level but in tw o cases there was no change w hatever  
(Table I).

In  the 102 p atien ts w ith  CLD marked b y  liver regeneration (C P H , CAH, 
CL, LM) with a SGOT a c tiv ity  60 U /l th e  serum  A F P  concentrations were 
sign ificantly  higher th an  in the case o f  a m oderate or norm al SGOT activ ity  
(Table II). On the o th er hand, in  patients w ith  a high serum A F P  lev e l ( >• 10 
yug/1) th e  SGOT w as sign ifican tly  higher th an  in  the patients w ith  a normal 
A F P  level (Table II I ) .

On exam ining th e  A F P  against the SGOT values in each o f th e  102 cases 
referred to  above it  w as found th at in 82%  (n =  60) o f those w ith  higher 
(double or more) A F P  values than those o f  th e  controls, th e  SGOT activ ity  
w as also higher th an  norm al, furtherm ore, th a t in 66% (n =  75) o f  th ose  with  
SGOT values at lea st tw ice as high as th e  control figures th e  serum  A FP  
concentration was also higher than in th e  control group. The calculations 
revealed  a positive b u t som ew hat loose correlation betw een th e  serum  A F P  
and SGOT levels in  th e  CL group: the correlation coefficient r w as 0.314. 
In  th e  other disease groups, too , the correlation o f A FP to SGOT w as positive  
but still less com plete, m axim um  r being 0.225. No notew orthy correlations 
were found betw een A F P  and A P and GGT in  any o f the groups, r being in the  
neighbourhood o f zero.

In non-biliary (secondary) cirrhosis (n =  47) the m ean serum  A F P  con
centration  was 8.06 ^  1-37 /Cig/1, while in th e  biliary type it  w as 5.01 ^  1.15 
jUg/1. The difference w as n ot significant.

In  the group w ith  a high ( >  10 yu.g/1) serum  A F P  concentration  th e  num 
ber o f  H B sAg p ositive patien ts was sign ificantly  higher than in th e  group w ith  
norm al serum A F P . In  C PH , CL and HCC, too  the number o f H B sA g positive
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p a tien ts  was higher am ong th o se  with a high serum  A F P  level. D istribution  
o f  th e  H b sAg positive cases and  the correlation betw een  A F P  and H bsA g are 
p resen ted  in Table IV.

A dditional countercurrent electrophoresis perform ed in 40 cases failed  
to  d e te c t  A FP, with the o n ly  exception  of one p a tien t w ith  HCC, who had the  
h ig h est A F P  value, one o f  1400 pg/1.

Discussion

T he value of A F P  m easurem ent for the early  diagnosis o f HCC and  
m on itorin g  of its therapy is n o  longer in doubt [1, 2 , 7, 8, 24, 29, 32, 38, 46, 51]. 
In  th is  study too, the h ig h est A FP concentrations were found in HCC. All 
p a tie n ts  w ith HCC (only  6 in  number) had v ery  h igh A F P  values, though, 
accord ing  to the literature, in  5 to 25% o f the HCC patients the serum A F P  
con cen tration  is within th e  norm al range [3, 4, 24, 27, 30, 31, 51]. In  fact, the  
A F P -producing capacity o f  th e  tumour cells is related  to their specific dif
feren tia tion  [3], and th is d ifferentiation is o f variab le degree. This has been  
also confirm ed by B alogh e t  al. [7] on the ev idence o f im m unoperoxidase  
stu d ies  o f  liver tissue.

Though the in v o lv em en t o f H B sAg in  the aetio logy  o f HCC, and the 
im p ortan ce of a regular fo llow -up  of H B sA g p o sitiv e  patients w ith  chronic 
L D  for serum A FP h ave b een  duly em phasized, the published figures of 
H B sA g p ositiv ity  in HCC sh ow  very wide varia tion s, i.e. betw een 15%  and  
75%  [40, 50]. The present resu lts agree best w ith  th ose o f Balogh et al. [7], 
w ho found H B sAg p o sit iv ity  in  25%  of their p a tien ts w ith  HCC and in 8.9%  
o f  th o se  w ith CL. The n u m b er o f the present cases was obviously too sm all 
to  b e conclusive.

T he value of A F P  stu d ies  in non-m alignant CLD (unrelated to  HCC) 
is less clearly established. T h e importance o f  A F P  m easurem ents in liver  
d iseases marked by th e  appearance of young cells capable o f A F P  production  
(C P H , CAH, CL, LM) for th e  assessment o f regeneration , is well docum ented  
in  th e  literature [1, 6, 7, 9, 10, 12, 13, 23, 37, 41, 42 , 43, 53]. In the m aterial 
o f  th e  present study form ed b y  the last-nam ed groups, patients w ith serum  
A F P  concentrations greatly  exceeding those o f  th e  controls are also represented.

D am age to the liver  cells is reflected in an increased SGOT a ctiv ity . 
A  p ossib le  regeneration fo llow in g  upon hepatocellu lar destruction m ay bring  
A F P  producing cells in to  ex isten ce . Increase in SGOT activ ity  in an acute or 
fu lm in a n t liver process is, therefore, regarded as a sign o f poor prognosis 
re flectin g  the failure o f regeneration , unless it  is accom panied or follow ed by  
an increase in the serum  A F P  concentration [6, 22, 44]. In chronic cases 
(C P H , CAH, CL, LM) serum  A F P  values tend ing  to  increase or persisting at

Acta Medica Hungarica 40, 1983



SEKUM ALPHA-FETOPROTEIN IN LIVER DISEASE 161

high levels are in d icative o f  activ ity  and regeneration. E xcessive values reflect 
a m alignant transform ation [7, 9, 12, 13, 23, 43 , 53]. M easurements o f  A F P , 
which have to he serial i f  necessary, m ay th u s provide indirect inform ation  
on the activ ity  o f liver disease, and indirect in form ation  on the tendency and 
exten t of regeneration accom panying the process. According to Balogh e t al. 
[7], D ávid and H alm y [12, 13] and R uoslahti e t al. [37], serum A F P  is an 
indicator o f the changes in the activ ity  o f  L D . In the present stu d y , too , 
significant differences h ave heen found betw een th e  serum  A FP concentrations  
in the active and inactive  periods of CL. W ith increasing activ ity  o f the process 
the serum A F P  concentration  increases and as its a ctiv ity  subsides, the A F P  
returns to the in itial va lue.

The correlations betw een  serum A F P  and other laboratory param eters 
have been exten sively  studied . While some authors found no close correlations 
[25], some others did [10, 12, 42]. According to  D ávid  and H alm y [13], there  
is a significant p ositive correlation betw een A F P  and SGOT in CAH, and in  
CL A F P  has been found to  correlate sign ificantly  w ith  A P and with GGT. In  
the CL group o f the present material we found a positive, though som ew hat 
loose correlation betw een  A F P  and SGOT. In th e  other patient groups 
the correlation was still less com plete, although the SGOT values o f  those  
w ith  high serum A F P  concentrations and the serum  A F P  concentrations o f  
those w ith high SGOT values were considerably higher than in the patien ts  
in whom  these values were in the normal range. W e found no correlation  
betw een A FP and th e  tw o other enzym es, A P  and GGT. Observations re
garding the correlation betw een A FP and th e  various laboratory param eters 
are thus inconsistent. One o f the causes o f th is  m ay lie in a failure o f co in 
cidence o f the peak enzym e activ ity  and th e  A F P  level in the course o f  the  
destructive regenerative process. Moreover, th e  individual variability  o f  th e  
ex ten t of regeneration, possib ly  its com plete absence, has also to be taken  
in to  account.

In four o f our p atien ts w ith liver F D  th e  serum  A FP concentration  
exceeded that o f the controls. Since in this process there is no regeneration, 
the high values m ay be attributed to an A F P -in d u cin g  activ ity  o f  alcohol, 
although the opinions on th is question are d iv ided  [10, 12, 45, 52].

A remarkable, though  not significant, difference was found betw een serum  
A F P  in non-biliary (secondary) and biliary (secondary) CL. The higher A F P  
values in the former group presum ably reflect th e  more marked regenerative  
tendency o f the non-b iliary typ e of CL.

R IA  is a reliable, accurate, sensitive, n o t too  laborious m ethod o f assay  
and is therefore w ell su ited  for the m easurem ent o f  the serum A F P  concentra
tion. It has, how ever, certain shortcom ings: it  is costly , requires special eq u ip 
m ent and conditions. Countercurrent electrophoresis, though sim ple, is un
suited even for screening purposes in HCC susp ect cases. In the present stu d y
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its  p o s it iv ity  was confined to  a single case o f  HCC with an ex trem ely  high 
A F P  le v e l. Pácsa and P ejtsik  [34, 35, 36] h ave used the A F P -E L IS A  or micro- 
E L IS A  m ethod to their satisfaction . The procedure is claim ed to  h ave the  
a d v a n ta g es  o f R IA  w ithout its  costs and elaborate conditions.

In  CLD the serum A F P  level thus allow s to  assess the a c tiv ity  and  the  
regen era tive  tendency o f the process. E xcessive  values are suggestive o f  HCC.
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LITHIUM CARBONATE IN THE MANAGEMENT OF 
INTRACTABLE CONGESTIVE HEART FAILURE

I. W orum , A. L eö v ey , F. W orum

F IR S T  D EPA RTM EN T OF M ED ICIN E, U N IV ERSITY  M ED ICAL SCHOOL, D EBRECEN , H U N G A RY

(R eceived  M ay 4, 1982)

L ith iu m  c a rb o n a te  w as ad m in iste red  to  11 p a tie n ts  w ith  ad v an c ed  congestive  
h e a r t  fa ilu re  r e s is ta n t  to  th e  u sua l fo rm s o f th e ra p y . A b u n d a n t d iu resis , consecu tive  
regression  o f o edem a, loss o f w eigh t an d  c lin ica l im p ro v em en t ensued  in  resp o n se  to  
lith iu m  th e ra p y . D oses ensu ring  a serum  level o f 0.5 to  1.0 mmol/1 a re  re g a rd e d  as 
o p tim a l in h e a r t  d isease. W ith in  th is  ran g e  lith iu m  p roduces no clinical o r  EC G  signs 
o f ca rd io to x ic ity , p ro v id ed  th e  serum  N a a n d  К  levels rem ain  norm al. T h e  side-effects 
observed  are  re p o rte d  in  d e ta il and  a tte n tio n  is d raw n  to  th e  n ecessity  o f  follow -up 
a n d  especially  o f  check ing  th e  serum  lith iu m  level.

K eyw ords: h e a r t  fa ilu re ; lith iu m  c a rb o n a te  th e ra p y ;

Introduction

T hyroidectom y was proposed for in tractable congestive heart failure by 
Blum gart et al. [5] in order to reduce the 0 2 dem and of the body. T he m ethod, 
not on ly  found favourable acceptance [31] but successful a ttem p ts w ith  
thiourea [32] and radioiodine [6] were also reported.

Cade [10] w as the first to  use lith ium  salts in psychiatry. Certain side- 
effects (polyuria, dehydration) were already noted by this author. In the  
course o f  subsequent observations a syndrom e rem iniscent o f d iabetes insip i
dus and also hypothyroidism  were pointed out as hazards o f the long-term  
use o f lithium  [15, 41].

W e have a ttem pted  to make use o f the diuretic and m etabolic depressant 
properties of lith ium  in intractable congestive heart failure.

Patients and methods

A group  of 11 p a tie n ts , 4 m ales an d  7 fem ales, aged  35-85 (58 ±  11.6) y e a rs , w ith  
h e a r t  disease o f m a jo r  se v e rity  w as stu d ied . T he th e ra p e u tic  m easures a p p lied  a re  seen  in 
T ab le  I ;  th e y  were b asica lly  c o n sis ten t w ith  c u rre n t t re n d s  [29]. W hen th is  th e ra p y  h a d  failed 
(co n tro l period), th e  p a tie n ts  were s ta r te d  on lith iu m  c a rb o n a te  in oral doses o f  300 m g t.i.d .

Send o ffp rin t re q u es ts  to  D r. I. W orum , F ir s t  D e p a rtm e n t of M edicine, U n iv e rsity  
M edical School, H -4012 D ebrecen , P .O . B ox, 19, H u n g a ry
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Table I

General measures and drug treatm ent in  congestive heart fa ilu re  o f m ajor severity*

1. P h ys ica l rest —  psychic relaxation  
B e d  r e s t  +  m eprobam ate

2. D iet
5 -6  g  N aC l, 1000— 1600 Cal

3. O xygen
N a sa l tu b e  4— 6 1/min 
N a sa l tu b e  2 1/min (No. 10)
I P P B  (B ird  M 8) (N o. 11)

4. A n tihypertensive  therapy 
A lp h a -m e th y ld o p a  +  d ih y d ra laz in e  (Nos

9 , 10)
5. Correction o f  metabolic disorders 

C o n tro l o f d iabetes w ith  d ie t (N os 7,
8 , 11) ,

C o n tro l o f d iabetes w ith  in su lin  (Nos
!> 9),

4 .2 %  N a H C 0 3 i.v. (in  in d iv id u a l cases) 
H y p o k a lae m ia : oral or i.v . KC1 (in  in d i
v id u a l cases)
H y p a lb u m in a em ia : h u m an  a lb u m in

6. A nticoagulan t therapy 
A cenocoum arol 
(N os 1, 4, 5, 7, 8),
H e p a rin  3-tim es 5000 U .s.c.

7. D ig ita lis  glycosides 
L anatoside-C  or s tro p h an to s id e -K  i.v .

8. D iuretics
Spirono lac tone  +  saluretics 
(fu rosem ide , e thacryn ic  acid , c lopam ide), 
am inophy lline , m annito l 2 0 % ,
H u m a n  a lbum in  20%

9. Oral vasodilators
P e n ta e ry th ry l- te tra n itra te  o r isosorbide- 
d in i t r ä te ,
N itro g ly cerin  if  required

10. A n tiarrhythm ic  therapy
In  in d iv id u a l cases 200 m g lidocaine +

+  30 m m ol KC1 +  100 m m ol N a H C 0 3

11. P ositive  inotropic drugs 
E p h ed rin e  +  atropine

* W h en e v er th e  n u m b er o f  th e  p a tie n t  is n o t  g iv en  a n d  th e  no te  “ in  in d iv id u a l cases” 
is a b s e n t ,  th e  m easures a p p ly  to  a ll p a tie n ts .

I P P B  =  in te rm it te n t  p o s itiv e  p ressu re  b re a th in g

In  l a t e r  course  th e  doses w ere a d ju s te d  in d iv id u a lly  acco rd in g  to  th e  serum  l ith iu m  level, 
w h ic h  w e so u g h t to  keep  w ith in  th e  desirab le  ran g e  o f 0.5 to  1.0 mmol/1.

T h e  se ru m  lith iu m  leve l w as checked  (using a Zeiss I I I  flam e  p h o to m eter) e v e ry  second  
d a y  d u r in g  th e  f irs t  w eek, ev ery  th i r d  d a y  dmring th e  seco n d  w eek, and w eekly  in  th e  la te r  
co u rse . T h e  doses w ere a d m in is te re d  in  tw o p o rtio n s  d a ily . B lood sam ples w ere w ith d ra w n  
12 to  14 h  a f te r  th e  la s t  dose. I n p a tie n ts  w ere checked  w eek ly  fo r serum  N a, K , c a rb a m id e -N  
(B U N ), b lo o d  glucose, b iliru b in , a lk a lin e  p h o sp h a ta se , c rea tin in e , Ca and  P  b y  T ech n ico n  
A u to a n a ly z e r ,  serum  Cl b y  G a len o p h a rm  C l-rapid te s t ,  b lo o d  gases b y  R adelk isz  O P  210/2 
a p p a r a tu s ,  a n d  leucocyte  co u n ts . I n  o u tp a tie n ts  th e  sam e te s ts  w ere done a t  14 d a y  in te rv a ls .

Results

T ab le II  shows the data  o f  the patien ts and the therapy. The longest 
trea tm en t lasted  for 187, th e  shortest for 9 days. In the euthyroid cases the  
serum  lith iu m  level betw een 0.5 and 1.0 mmol/1 was attained b y  the end of 
th e  3rd or 4th  day o f treatm en t. After the 4 th  d a y  the dose had to be reduced. 
A s soon  as the therapeutic lev e l was atta ined , profuse diuresis set in  w hich  
resu lted  in a regression o f oedem a and thus in clinical im provem ent. In  the  
h yp erth yro id  patient (No. 10) it  took 6 days to  a tta in  the therapeutic lith ium  
lev e l. R egression o f oedem a and subsequent control o f thyrotoxicosis were 
o f m arked  benefit to  the circulation .

A s a result o f a strik ing im provem ent, 4 patien ts could be discharged
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and then treated as outp atien ts. F ive o f the 11 patients died, 2 o f  th em  are still 
during hospitalization (N os 1 and 2) and 3 after discharge (N os 3, 4, 7). The 
cause o f  death was rapidly progressing congestive heart failure after w ith
drawal o f lithium  (Nos 1 to  4), and recurrence o f m yocardial infarction in 
one case.

Signs of lithium  overdosage were noted  in 7 cases. V om iting, abdom inal 
discom fort, drowsiness were reported b y  5 patients, ECG abnorm alities (ST- 
depression, flatten ing o f T -w aves were found at toxic lith ium  leve ls  in all 7 
cases, whereas at therapeutic levels these signs were indistinct, ex cep t in one 
single case (No. 10) where the ECG abnorm alities persisted during m aintenance  
treatm ent w ith  lithium  until the control o f hypokalaem ia. In 3 cases permature 
ventricular contractions, in  one case deterioration o f an earlier Parkinsonian  
syndrom e gave cause for concern. In the last case (No. 9) grave dehydration  
and apathy ensued owing to  a lack o f supervision o f lithium  treatm en t.

P atien t N o. 11 developed C 02 com a during the first course o f  lithium . 
D uring the second course his cardio-respiratory condition rem ained adequate 
so long as the lithium  levels could be kept within the range o f 0.4 to  0.6  mmol/1. 
B eyond 0.7 mmol/1 deterioration o f hypoxia  and hypercapnia ensued  without, 
how ever, causing any discom fort.

The essential laboratory findings are seen in Table III . I t  can be seen 
th a t during m aintenance therapy w ith  lithium  (line 2 in the th erap y  column) 
all patien ts experienced a loss o f w eight and a fall in the B U N  va lu e. In 10 
cases oxygenation  also im proved. A t therapeutic lithium  leve ls  no hypo- 
natraem ia appeared. H ypokalaem ia occurred in one case (N o. 9) during tran
sitory  interruption o f spironolactone adm inistration.

Overdosage o f lith ium  was associated w ith a deterioration o f  oxygena
tion  in all 7 cases (line 3 in the therapy colum n). In 4 o f these cases absolute 
C 0 2 retention  or relative one (disproportionate w ith the changes in p 0 2) was 
found. A case o f C 0 2 com a has already been m entioned. T hese blood gase 
changes caused no sym ptom s, at least no deterioration o f dyspnoea and or a 
further involvem ent o f the auxiliary respiratory m usculature.

A t tox ic  lithium  levels B U N  increased in 3 o f the 7 cases, hypokalaem ia  
and hyponatraem ia occurred in 3 cases each. The prem ature contractions 
noted  in som e of the cases seem ed to  be related to the sever ity  o f  hypoxia  
rather than  to the serum  lith ium  level.

Discussion

A ttem pts at reducing the 0 2 dem and in intractable heart failure seemed  
to  be prom ising, but the m ethods recom m ended for this purpose fa iled  to gain 
ground. Thyroidectom y in patien ts w ith  advanced heart failure carried a high 
surgical m ortality  [31], in addition  to  the hazards o f consecutive te ta n y  and
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Table П

Patients and m ain  features

No. Age,
sex

Prim ary disease
D uration 
of lithium  
treatm en t 

days

Observation 
after lithium  

days
Follow-up

Peak
lithium

level
mmol/1

Side-effect Note

l
57
$

Com bined m itra l 
v a lv u la r disease, 
d iabe tes, I  N

9 14 0 1.4 V om iting, ES Died

2
47
<?

Com bined m itra l 
v a lv u la r disease

20 56 0 1.37 H ypox ia , abdom inal
discom fort,
drowsiness

Died

3
57
9

Com bined m itra l 
v a lv u la r disease

67 17 + 1.27 V om iting, abdom inal
d iscom fort,
drowsiness

D ischarged,
Li d iscontnd ., 
died

4
62
9

Com bined m itra l 
v a lv u la r disease

94 15 0 1.42 V om iting, hypoxia  
E S , drowsiness

D ischarged,
Li d iscontnd ., 
died

5
58
9

P rio r com m issurotom y, 
R estenosis

187 69 + 1.7 H y p ox ia , E S , 
drowsiness

O u tp a tien t,
alive

6
59
9

Com bined m itra l 
v a lv u la r disease

68 A t
presen t

+ 0.92 0 O u tp a tien t,
alive

7
59
9

R ecu rren t A .M .I. 
d iabetes, D

81 — + 0.87 0 A fter discharge 
recurrence of
A .M .I., died

8
57
(?

R ecu rren t 
d iabe tes, D

123 120 + 0.92 0 O u tp a tie n t,
com pensated .
alive
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C oronary disease, 
d iabetes, IN

42 187

10
71
$

Chronic cor pulm onale, 
thyro tox icosis

63 A t
presen t

11 K yphoscoliotic  h e a rt 42 20
35
■AÓ

disease, stero id-d iabetes 67 A t
present

± 1.8 A p ath y , vom iting , 
deh y d ratio n , 
P ark inson  syndrom e

O u tp a tien t,
com pensated ,
alive

+ 0.96 0 O u tp a tien t,
com pensated ,
alive

+ 0.94 C 0 2 —  com a O u tp a tien t

+ 0.87 C 0 2 —  precom a O u tp a tien t, alive

A.M .I. =  acu te  m yocardial in farc tion , E S =  ex trasysto le , D iabetes, IN  =  insulin-contro lled  d iabetes, D iabetes, D =  diet-contro lled  
diabetes.

In  th e  follow-up colum n: 0 =  no follow-up, ±  =  a tten d ed  follow-up irregu larly , -|- =  followed up closely
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Table III

Laboratory f in d in g s  in  the course o f  lith iu m  therapy

Patient
No.
sex

Tb
Se.Li Se.Na Se.K

BUN
pO, o"ОCu BW

kgmmol/1 Hg mm

l 0 0.0 120 4.6 7.1 58 32 54
? l 0.0 125 3.8 10.0 56 27 56

3 1.4 139 5.6 8.2 51 29 51
4 0.0 125 3.8 10.7 41 22 59

2 0 0.0 141 4.2 10.7 57 37 56
3 1 0.0 142 4.9 9.6 58 40 58

3 1.34 139 5.7 6.6 42 35 54
2 0.9 137 5.2 7.1 65 31 48
4 0.0 135 4.4 17.1 44 28 60

3 0 0.0 140 4.4 8.6 54 32 43
9 1 0.0 145 4.1 11.8 52 30 44

3 1.65 140 4.4 8.6 40 39 40
2 0.6 140 5.3 6.8 60 40 38
4 0.0 129 3.6 14.3 44 31 47

4 0 0.0 134 4.7 9.4 54 30 59
9 1 0.0 131 5.1 13.9 51 27 62

2 0.9 140 4.9 7.5 62 34 53
3 1.3 127 4.1 6.8 49 35 54
4 0.0 131 4.9 17.1 41 24 64

5 0 0.0 138 3.4 10.5 52 39 59
9 1 0.0 141 4.7 15.0 52 37 59

2 0.6 140 4.8 10.5 66 42 53
3 1.7 139 4.0 15.6 44 49 54

6 0 0.0 144 5.0 9.3 53 26 63
9 1 0.0 144 4.6 6.7 55 32 66

2 0.75 145 4.5 6.4 66 35 54

7 0 0.0 139 4.3 6.6 51 31 84
9 1 0.0 142 3.7 7.9 53 33 84

2 0.58 150 5.0 5.7 60 37 73
4 0.62 139 4.1 13.1 43 19 74

8 0 0.0 146 4.7 6.0 57 35 87
3 1 0.0 145 5.1 9.2 58 33 89

2 0.72 140 4.9 6.1 68 38 80

9 0 0.0 142 4.4 6.8 60 44 83
3 1 0.0 132 5.2 11.0 54 35 88

2 1.27 143 5.1 7.2 62 38 80
3 1.8 131 5.7 13.6 53 40 72

10 0 0.0 149 4.4 5.8 54 53 63
9 1 0.0 147 4.5 5.2 54 48 65

2 0.7 149 3.3 5.8 64 45 58

11 0 0.0 137 4.4 6.1 49 66 70
3 1 0.0 149 5.4 5.4 46 78 72

2 0.51 141 4.9 4.6 57 59 68
3 0.94 132 3.6 13.2 41 105 65

T h  =  th e rap y , 0 =  beg in n in g  o f con tro l period, 1 =  en d  o f con tro l period , 2 =  in  th e  
course  o f  m ain tenance  th e ra p y , 3 =  a t  th e  tim e of toxic  m an ifes ta tio n s , 4 =  before d e a th , 
Se .L i =  se-lith ium , Se.N a =  se -n a tr iu m , Se .K  =  se-potassium , B U N  =  urea-N , B W  =  body- 
w e ig h t
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m yxoedem a. R adioiodine acts slow ly, m oreover, it is d ifficu lt to  keep its 
effect under control [7]; even if  it is applied in small doses [8, 21 , 22, 38] the 
consecutive hypothyroidism  m ay be perm anent. Thiourea derivatives have to 
be adm inistered to  euthyroid heart patien ts in m assive doses for lon g  periods, 
w hich again is a source o f  side-effects [32].

Our attem pts at a successful m anagem ent o f intractable con gestive  heart 
failure prom pted a search for som e therapeutic factor the effect o f  w hich could 
be kept under control and the possible side-effects o f which w ould be reversible 
after withdrawal o f therapy. The diuretic effect o f lithium  salts has been known  
since their first application [10]. Later, sym ptom s rem iniscent o f  diabetes 
insipidus were reported to  be caused b y  lith ium  salts [16, 17, 35, 37, 41, 61]. 
L ithium  is not on ly  capable of bringing thyrotoxicosis under control [4, 24, 
25, 33, 34, 45, 49] but it  has also been found to produce h ypothyroid ism  in a 
num ber o f cases [15, 26, 47]. It was from these properties o f lith iu m  salts that 
we intended to m ake use in congestive heart failure.

Abundant diuresis, loss o f w eight, partial or com plete regression of 
oedem as ensued in response to  lith ium  therapy in all o f our cases. In  the 
course o f m aintenance therapy the in itia l diuresis was not fo llow ed b y  fluid 
retention  [2, 18, 30, 55, 43]. It  is believed th at the lith ium -induced reduction  
in b od y fluid space activates counter-regulatory m echanism s [2, 11] which 
are put out of action  by the drug com bination applied by us. In th is  sense the 
spironolactone-lithium  com bination represents a therapy o f oedem a and it 
also attenuates the side-effects o f lith ium  b y  preventing К loss [5, 50].

A t lithium  levels o f 0.5 to 1.0 mmol/1 im provem ent o f oxygen ation  was 
found. On the other hand, in case of overdosage the fall in pO,, w as n o t accom 
panied by an aggravation o f dyspnoea; patien t No. 11 even developed  a C 0 2 
com a. Still, in this case, too , lithium  was o f benefit so long as its leve l remained  
w ith in  the range o f  0.4 to  0.6 mmol/1.

Certain minor ECG abnorm alities were reported to be inseparable from  
lith ium  therapy [12, 13, 28, 36, 37]. Signs o f  this kind were in d istin ct in our 
m aterial at therapeutic levels of 0.5 to 1.0 mmol/1. In the case o f  hypokalaem ia  
or at tox ic  doses [19, 27, 30, 43] the abnorm alities becam e d istin ct. N o con
duction  disturbances occurred in any o f the patients [3, 14, 20, 53, 54]. Ventric
ular extrasystole was observed only  in association with other signs o f  lithium  
in toxication  or w ith  hypoxia . E ctopic im pulses m ay occur at to x ic  lithium  
levels [44] or w ith th e  sim ultaneous use o f  cardiotoxic arrhythm ogenic drugs 
[1, 27]. In patient N o. 6 it was during the adm inistration o f lith iu m , parallel 
w ith  the im provem ent o f oxygenation , th a t the ventricular ex tra sy sto le  ceased.

Lithium  has been alleged to cause cardiom yopathy or con gestive  heart 
failure [32, 42, 48]. In contrast in the present material congestive heart failure 
w as found to im prove under the effect o f  lithium . But then it is questionable  
w hether lithium  is in fact cardiom yopathogenic [1, 3, 46].
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F iv e  of the 11 p a tien ts  had diabetes. In  n on e o f them  was the carbo
h y d ra te  balance affected, ev en  in the presence o f  lith ium  intoxication  [52]. 
T he Parkinsonian m an ifesta tion s deteriorated in  a p a tien t who had th is sy n 
d rom e, and his earlier k in etic s  was not restored u n til com plete w ithdrawal 
o f  lith iu m  [27, 39].

T he present ob servation s m ay be sum m ed up as follows.
1. In  heart failure o f  m ajor severity th e  desirable lithium  level was 

a tta in ed  by the 3rd to  4 th  d a y  after the start o f  treatm ent. Then the onset 
o f  profuse diuresis resulted  in  regression of oedem a, loss o f body weight and  
c lin ica l im provem ent.

2. In  patients w ith  h eart disease a narrower therapeutic range o f  serum  
lith iu m  (0.5 to 1.0 mmol/1) is required than th a t used  in current psychiatric  
p ractice , since levels above 1.2 mmol/1 carry the hazard o f side-effects. L ithium  
th era p y  in cor pulm onale ca lls  for particular cau tion ; in these cases the lith ium  
le v e l should  not exceed 0 .7  mmol/1.

3. A t therapeutic dose levels no cardiotoxic effects have been noted. 
C ertain ECG abnorm alities, regarded as ty p ica l o f  th is therapy, rem ained  
in d istin c t.

4 . Toxic effects o f  lith iu m  may be in ten sified  in the presence o f hypo- 
k a laem ia  or hyponatraem ia. T he simultaneous use o f  spironolactone has been  
fou n d  o f  benefit by p reven tin g  complications.

5. The cause o f d ea th  w as heart failure con seq u en t upon withdrawal o f  
lith iu m  in four cases, and a recurrent m yocardial infarction in one case.
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EFFECT OF BFOOD LOSS ON THE PLASMA LEVEL 
OF WHOLE PEPTIDES AND THEIR FRACTIONS AT 
REST AND DURING EXERTION AND RESTITUTION

K . Ma rkiew icz , W . L utz, M. Cholewa

D EPARTM ENT OF IN T E R N A L  M ED IC IN E , M ED ICAL ACADEMY, LÓDZ, PO LA N D

(R eceived  M ay 12, 1982)

T he p lasm a  leve l o f  pep tid es a n d  th e ir  frac tio n s was in v e s tig a te d  in  12 m ale 
v o lu n ta ry  blood do n o rs aged  19-23 y e a rs  a t  r e s t ,  du rin g  exercise a n d  r e s t i tu t io n  before 
a n d  1 an d  24 h  a f te r  b lood w ith d raw al. In  each  te s t  th e  sub jects ex erc ised  on  M onark ’s 
cycle e rg o m ete r u n d e r  lo ad s p roducing  a  h e a r t  r a te  acceleration  u p  to  17 0 /m in  (Physica l 
W o rk in g  C apacity  —  PW C  170). B lood loss p ro d u ced  a no n -sig n ifican t decrease  in  th e  
p lasm a  p ep tid e  level. D u rin g  exercise th e  levels increased  s ig n ific a n tly  b o th  before 
(P  <  0.001) as w ell as 1 h  an d  24 h  a f te r  b lood  loss (P  <  0.025). A b o u t o n e  h a lf  o f th e  
increase  was due to  h aem o co n cen tra tio n . D u rin g  re s titu tio n  th e  leve ls w ere  n o t sig
n if ic an tly  d iffe ren t fro m  th e  in itia l v a lu es. B lood loss gave rise to  a  s ig n if ic a n t increase 
in  th e  level o f frac tio n s  o f a  m olecu lar w e ig h t exceeding 3500 w hile th e  co n ce n tra tio n  
o f frac tio n s o f 1500-3500 m olecu lar w e ig h t decreased . The changes in  th e  pep tide  
frac tio n s  were s lig h tly  d iffe ren t in th e  case  o f  exercise perform ed a f te r  b lo o d  loss from  
th o se  observed  befo re  b lood  loss. T h is ap p lie s  f ir s t  o f all to  frac tio n s w ith  a  m olecular 
w e igh t below  750 w hose co n cen tra tio n  d ecreased  du rin g  exercise p e rfo rm e d  a f te r , and  
increased  before, b lood  loss.

K eyw ords: b lood  le tt in g , p h y sical e ffo rt, p lasm a  pep tide  c o n c e n tra tio n

Introduction

A  sudden blood loss impairs the physica l working capacity  to  an extent 
th at depends on the am ount of the lo st blood [1, 3, 5, 8, 20]. T his is due pri
m arily to  the decreased haem oglobin lev e l and decreased oxygen  supp ly  by  
the blood [1, 3, 5]. A lso im portant are the circulatory m echanism s o f com 
pensation for the loss o f extracellular flu id  [8]. The literature includes num erous 
reports on the adjustm ent o f the circulatory and respiratory sy stem s at rest 
and during exercise to  the new  conditions brought about blood loss [3, 8, 20]. 
On the other hand, th e  changes in the biochem ical com position o f  b lood result
ing from  exercise perform ed after a blood loss have received little  a tten tio n  [3].

There exist a num ber o f recognized indices o f physical ca p a c ity  but new  
ones are being searched for that w ould  m ake more inform ation available. 
A  prom ising developm ent are the b iochem ical indices o f  p h ysica l working 
capacity . In  an earlier stu d y  [18] w e have shown correlation betw een  the

Send o ffp rin t re q u es ts  to  D r. K . M ark iew icz, D e p a rtm e n t of In te rn a l M ed icine , M edical 
A cadem y, P-90549 L ódz, U l. Zcrom skiego 113, P o la n d
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plasm a peptid  levels and th e  degree of physical cap acity . In a group o f com 
p e tit iv e  cyclists w ith  h igh  physical capacity w e observed higher levels o f  
plasm a peptides at rest and  a smaller increase o f  th ese  levels during m axim um  
load  exercise than in a group o f cyclists exh ib itin g  low er levels o f fitness.

In  recent years b lood  peptides, not on ly  th o se  w ith  hormone properties, 
h a v e  been  found to p lay  an  im portant role in  th e  control o f various ph ysio 
log ica l properties [11, 14, 17 , 24]. Their role in  th e  m echanism  of haem orrhagic 
shock  is well-known [6, 12, 13]. Thus we have stu d ied  plasma peptide level 
at rest and during exercise after a predeterm ined am ount o f blood had been  
w ithdraw n. Another m o tiv a tio n  to undertake th e  stu d y  was the fact th a t no  
research o f this type w as fou n d  in  the literature availab le  to  us.

M aterial and m ethods

T h e  sub jects w ere 12 m a le s  aged  19-23 (m ean  age 21.6 ±  1.1) years, all v o lu n ta ry  
b lo o d  d o n o rs  who gave th e ir  c o n s e n t  to  p a r tic ip a te  in  th e  s tu d y  a f te r  th e  purpose of th e  ex p eri
m e n t  h a d  been  expla ined  to  th e m . Seven of th em  gave  b lo o d  fo r th e  second tim e , th re e  fo r 
th e  th i r d ,  a n d  tw o fo r th e  f o u r th  tim e . P revious b lood  le t t in g s  h a d  ta k e n  p lace 4 -6  m o n th s  
p r io r  to  th is  s tu d y . Clinical te s ts  sh o w ed  th e  sub jects to  b e  n o rm a l. T h ey  were a d m itte d  to  th e  
c lin ic  o n  M onday  and , a f te r  a  p e r io d  o f re s t, th ey  w ere su b je c te d  to  an  in itia l e rg o m etric  te s t  
to  d e te rm in e  th e  w ork  lo ad  c a u s in g  th e  h e a r t r a te  to  a c c e le ra te  to  170/m in an d  re m a in  a t  a  
s te a d y  lev e l during  exercise fo r  10 m in . T o th is end th e  su b je c ts  p e rfo rm ed  exercise on  M o n ark ’s 
b icy c le  e rg o m ete r w ith  th e  fo llo w in g  w ork  schedule: 10 N  (N e w to n s) fo r 6 m in, an d  20 N  fo r 
a n o th e r  6 m in . D uring  each  p h a se  o f  th e  exercise th e  c o rre sp o n d in g  h e a r t  ra te  was d e te rm in e d  
a n d , u s in g  th e  m ethods o f H o lm g re n  e t  al. [10] a n d  S j6s t r a n d  [22] loads w ere c a lcu la ted  
t h a t  w o u ld  produce a  h e a r t  r a te  a cc e le ra tio n  to 85%  of th e  m a x im u m  value  (P h ysica l W o rk in g  
C a p a c ity  —  PW C 8 5 % ). T h e  c a lc u la te d  loads ra n g ed  fro m  22.5 to  37.5 N  (30.3 ±  4.1 N  
m e a n  ±  S .D .), while th e  w o rk  p e rfo rm ed  during  te n  m in u te s  am o u n ted  to  89, 107.5 ±  
±  12 , 139.9 Joules.

T h e  exp erim en t p ro p e r  to o k  p lace  on th ree  c o n se cu tiv e  d ay s  (T uesday, W ed n esd ay , 
T h u rs d a y )  in  th e  m orn ing , tw o  h o u rs  a fte r  a  s ta n d a rd  b re a k fa s t  consisting  of b iscu its  a n d  
u n sw e e te n e d  tea . F igu re  1 p re s e n ts  g raphically  th e  sch ed u le  o f  th e  experim en t. O n T u esd ay  
th e  su b je c ts  perform ed a  te n -m in u te  con tro l exercise o n  M o n a rk ’s cycle e rgom eter (T est I ) , 
o n  W e d n e sd a y  a n  id en tica l e x e rc ise  1 h  a fte r 400 m l o f  b lo o d  h a d  been  le t ( te s t I I ) ,  a n d  on  
T h u rs d a y  th e y  exercised 24 h  a f te r  b lood  le ttin g  ( te s t  I I I ) .  I n  th e  la s t  m inu te  o f  each  exercise  
th e  H R  w as 175.1 ±  7.2 in  t e s t  I ,  181.8 ±  9.3 in  te s t  I I  a n d  175.4 ±  14.8/m in in  te s t  I I I .

T h e  h aem ato c rit d e c re a sed  fro m  0.47 ±  0.02 1/1 to  0 .45  ±  0.02 1/1 one h , (P  <  0.005) 
a n d  to  0.43 ±  0.02 1/1 24 h  a f te r  b lood  le ttin g  (P  <  0 .001). R ed  blood co u n t w h ich  w as 
4 .72  ±  0.25 T /l before b leed in g  fe ll to  4.57 ±  0.27 T /l one h  ( P  <  0.05) and  to  4.32 ±  0.23 T /l 
24 h  a f te r  b leeding (P  <  0.001). T h e  haem oglobin  level w h ic h  a m o u n te d  to  9.38 ±  0.37 mmol/1 
b e fo re  b leed ing , fell to  9.13 ±  0 .5 0  m mol/1 one h o u r a f te r  b lee d in g  (P  <  0.05) an d  to  8.76 ±  
±  0 .37  mmol/1 (P  <  0.001) 24 h  a f te r  bleeding.

B lood  sam ples w ere ta k e n  fro m  th e  cub ita l ve in  (no p re ssu re  w as applied) im m ed ia te ly  
b e fo re  e ac h  exercise (A), im m e d ia te ly  a f te r  each p h ase  o f  th e  exercise (B ), an d  in  th e  3 0 th  
m in u te  o f  re s titu tio n  (C). I n  a d d it io n , sam ples w ere ta k e n  to  pe rfo rm  d e te rm in a tio n s n o t  
r e la te d  to  th is  s tu d y . A lto g e th e r  d u rin g  th e  th ree  d ay s o f  th e  ex p erim en t a  to ta l  o f 180 m l 
b lo o d  w as ad d itionally  w ith d ra w n . I n  o rder to  d e te rm in e  th e  to ta l  pep tid e  level, 5 m l o f 
b lo o d  p la sm a  o b tained  a f te r  c e n tr ifu g a tio n  of 10 m l b lo o d  a t  1050 g  fo r 20 m in  w as p laced  
in  a  2.5 X 100 cm  Sephadex  G-25 ge l co lum n [16]. E lu tio n  w a s  do n e  using  0.03 m ol a m m o n iu m  
a c e ta te  p H  6.9. The flow  r a te  o f  t h e  e lu a te  from  th e  c o lu m n  w as a b o u t 0.75 m l/m in . F ra c tio n s  
o f  5 m l w ere  collected a n d  th e i r  abso rb an ce  was d e te rm in e d  a t  280 nm . In  th is  w ay  th re e  
f ra c t io n s  w ere ob ta ined . T h e  f i r s t  f ra c tio n  co n ta ined  p ro te in s  a n d  pep tid es w hose m o lecu la r 
w e ig h t exceeded  5000. T h e  seco n d  f ra c tio n  con tained  p e p tid e s  w ith  a  m olecular w eigh t ra n g in g  
fro m  500 to  5000. T he th ir d  f r a c t io n  con ta ined  p ep tid e s  w i th  m o lecu la r w eigh t below  500 as
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w ell as o th e r  low  m olecu lar co m pounds su ch  as am in o  acids. The to ta l p e p tid e  lev e l w as de te r
m ined  u sin g  a  p ro ced u re  [4] w hich  m akes use  o f  o -to lu id ine  and  h y p o c h lo rite  in  p a r t  o f th e  
second  f ra c tio n  a f te r  i t  h a d  been  c o n ce n tra ted . T h e  rem ain in g  p a r t  o f t h a t  f r a c t io n  w as su b 
je c te d  to  rech ro m a to g ra p h y  in  a  tw o -co lu m n  sy s te m , 1 X 50 cm  each, filled  w ith  S ep h a d ex  gel 
G-10 [7]. E lu tio n  w as effec ted  b y  m eans o f 0.03 m ol am m onium  a c e ta te  p H  6.9 [7]. The

A B C A B C A B C

Blood
samples Blood

samples
Blood

samples

A- before 
exercise

B - immediately 
after exercise

C -  30 min after 
exercise

Fig. 1. Schedule  o f  e x p erim e n t in  12 v o lu n ta ry  b lood donors who p e rfo rm e d  ten -m in u te  
b icycle  e rg o m e te r exercise th re e  tim es  w ith  a  c o n s ta n t  lo ad  of 30.3 ± 4 . 1  N  (m e a n  ±  S.D.) 

e s tab lish ed  d u rin g  th e  in it ia l  e rgom etric  te s t

T able  I

Total plasma peptide levels in 12 normal males at rest (A )  immediately after exercise ( В ) and in the 
30th minute o f restitution (C) in a control test (I),  1 h after withdrawal of 400 ml blood ( II)  and 24 h

after bleeding (III)

Group
Peptide levele mg/1

A В c

I 3.92 ±  0.59 4.55 ±  0.63 
P  <  0.001

4.04 ±  0.63 
n.s.

и 3.79 ±  0.57 4.24 ±  0.53 
P  <  0.025

3.99 ±  0.60 
n.s.

h i 3.78 ±  0.54 4.28 ±  0.52 
P  <  0.025

3.92 ±  0.54 
n.s.

In te rg ro u p  s ta tis tic a l com parison

I / I I П.8. n.s. n.s.

I / I I I n.s. n.s. n.s.

I I / I I I n.s. n .s. n.s.

V alues are  m ean  ±  SD. C om parisons w ith in  groups were m ade by  S tu d e n t’s p a ired  t tes t, 
and  be tw een  group  b y  th e  im p a ired  t te s t;  n .s. =  n o t  significant (P  >  0.05)
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T able  П

P la sm a  peptide fractions o f  d iffe ren t molecular weight in 12 healthy males at rest ( A ) ,  im mediately
w ithdrawal o f  400 m l blood ( I I )

Peptide fraction

G roup F rac tio n  1 
m ol. w t. >  3500

Fraction 2 
mol. w t. 1500—3500

A В C A В C

I 13.8 +  2.1 10.8 +  3.2 
P  <  0 .05

13.7 ±  2.9 
ns

21.4 +  1.9 20.5 ±  3.2 
ns

20.4 ±  1.9 
ns

i l 15.4 +  3.7 12.6 ±  3.1 
P  <  0.01

13.2 +  4.4 
ns

19.1 +  4.0 22.1 +  3.7 
P  <  0.005

25.7 +  3.7 
P  <  0.001

i n 18.5 +  3.3 16.3 ±  3.0 
ns

16.5 ±  3.7 
ns

19.6 +  1.3 22.8 ±  3.0 
P  <  0.001

25.6 +  2.5 
P  <  0.001

In te rg ro u p  statistical com parison

i / п ns n s ns ns ns P  <  0.005

i / i i i P  <  0.005 P  <  0.005 ns P  <  0.025 ns P  <  0.001

i i / i i i ns P  <  0 .02 ns ns ns ns

V alues are m ean +  SD. C om parisons w ithin groups w ere  done  by  S tu den t’s pa ired  t- te s t, 
a n d  b e tw ee n  groups by  th e  u n p a ire d  t te s t,  ns =  no t sig n ifican t (P  >  0.05).

f lo w  r a te  o f th e  eluate  fro m  th e  c o lu m n  was ab o u t 0.5 m l/m in . T w o m l frac tions w ere th e n  
c o lle c te d  an d  their abso rb an ce  w a s  de te rm in ed  a t  280 n m . F o u r  f rac tio n s  were th u s  o b ta in e d  
(1 , 2, 3 a n d  4) contain ing  c o m p o u n d s  w hich  reacted  p o sitiv e ly  w ith  o -to lu id ine  an d  h y p o ch lo rite  
w i th  re sp e c t to  the  p resence  o f  a  p e p tid e  bond. F ra c tio n  1 co n ta in ed  com pounds w hose 
m o le c u la r  w eight exceeded 3500 , f ra c tio n  2 com pounds ra n g in g  fro m  1500 to  3500, f ra c tio n  
3 c o m p o u n d s  ranging fro m  750 to  1500, and frac tio n  4 co m p o u n d s  whose m olecular w e ig h t 
w a s  less th a n  750. The p e p tid e  c o n te n t  in  each frac tio n  w as e x p re ssed  in  pe r cents o f th e  p la sm a  
t o ta l  p e p tid e  level.

P e p tid e  levels w ere c o m p a re d  using  S tu d en t’s p a ire d  t t e s t  an d  differences b e tw ee n  
m e a n  v a lu e s  for the  groups w ere  a n a ly se d  by the  u n p a ire d  t te s t .  T h e  resu lts  are p re sen te d  as 
m e a n s  +  S.D . S ta tistica l s ig n ific a n ce  w as set a t P  <  0.05 [23].

Results

T he plasma to ta l p ep tid e  levels at rest, im m ed ia te ly  after exercise and  
in  th e  30th  minute o f restitu tio n  are presented in  T able I. Following each  
exerc ise  there occurred a s ign ifican t rise in the p ep tid e  level (P <  0.001 and  
P  <C 0 .025, respectively). D uring  the 30-min restitu tio n  the levels returned  
to  th e  values determ ined a t rest. No significant effect o f  blood loss on the  
p ep tid e  levels was observed a t rest, im m ediately after th e  exercise, and during  
th e  restitu tion  period, a lth o u g h  they were h ighest a t rest and during restitu 
tion  before bleeding (Test I) . Changes in the peptide levels and the haem atocrit 
im m ed ia te ly  after exercise and  during restitu tion  are presented in F ig. 2. 
I t  can  be seen that the ch an ges o f  the peptide lev e l im m ediately  after exercise
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after exercise ( B ) ,  and in  the 30th m inute o f  restitution (C ) in  a control test ( I ) ,  one hour after 
and 24 h after bleeding ( I I I )

per cent

Fraction  3 
mol. w t. 750—1500

Fraction 4 
mol. w t. < 750

A В c A В C

26.4 ±  3.1 26.8 ±  2.6 
ns

27.8 ±  1.9 
ns

38.4 ±  1.7 41.9 +  2.2 
P  <  0.001

38.1 ±  2.1
ns

27.2 ±  2.7 27.7 ±  2.7 
ns

26.6 ±  2.0 
ns

38.3 ±  2.1 37.6 ±  3.7 
ns

34.5 ±  2.5 
P  <  0.005

23.6 ±  4.9 24.3 ±  2.6 
ns

21.2 ±  1.8 
ns

38.5 +  3.7 37.0 ±  2.8 
ns

35.7 ±  1.9 
ns

ns ns ns ns P  <  0.01 P  <  0.005

ns P  <  0.05 P  <  0.001 ns P  <  0.001 P  <  0.02
ns P  <  0.01 P  <  0.001 ns ns P  <  0.05

were significantly affected  by the haem oconcentration, both before and 
after bleeding.

Table II show s the plasm a peptide fractions o f different molecular 
w eights at rest, im m ediately  after the exercise, and in the 30th  m inute of 
restitution  before and after bleeding. These data show that exercise performed 
before blood withdraw al produced a sign ificant decrease in th e  content of 
fraction 1 (P <  0.05) accom panied b y  a statistica lly  sign ificant increase in 
fraction 4 (P <  0.002). After the 30-m in restitution  period the changes brought 
about by exercise were not sign ificantly  different from those observed at rest. 
E xercise performed one hour after blood withdrawal produced a significant 
low ering o f fraction 1 (P  <  0 .01) and a significant increase in fraction 2 (P <  
<  0.005). During restitu tion , on the other hand, there occurred a significant 
rise o f  fraction 4 (P  <  0.001 and P <  0.005, respectively). The changes observed  
im m ediately  after exercise and during the restitution period 24 h after blood 
w ithdraw al were sim ilar to  those observed during the test perform ed one hour 
after bleeding. There were, however, no significant changes w ith  respect to  
fraction  4 as well as fractions 1 and 3. A comparison o f the plasm a peptide  
fi action  content show ed th a t im m ediately  after the exercise as w ell as in the 
30th  m inute o f restitu tion , fraction 4 was significantly decreased (P  < 0 .0 1 ) .  
On th e other hand, b leeding produced sign ificantly  higher values for fraction 
2, but only during the restitution  period (P  <  0.005). More varied in character
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□  Peptides

F ig . 2 . R ise  in  p lasm a to ta l  p e p tid e  c o n cen tra tio n  (□ ) a n d  h a e m a to c r it  (Щ ) a f te r  p h y sica l 
ex e rc ise  (B ) in  re la tio n  to  th e  r e s t in g  v a lu es (A) before b lo o d  le t t in g  ( I)  a n d  1 h  ( I I )  an d  24 h  

( I I I )  a fte r  blood le tt in g . T h e  rise  is expressed  in  p e r  c en ts  o f th e  re s tin g  va lue

w ere th e  changes occurring 24 h  after blood w ithdraw al in the values obtained  
im m ed ia te ly  after the exercise w here a sign ificantly higher content o f fraction 1 
(P  <  0.005) and a sign ifican tly  lower content o f fractions 3 (P <[ 0.05) and  
4 (P  <  0.001) were observed. On the other hand during the restitution  period  
fraction  2 was sign ificantly  increased (P <  0.001) w hile fractions 3 (P  <  0.001) 
and 4 (P  <[ 0.02) were sign ifican tly  decreased. A t rest, 24 h after bleeding, a sig 
n if ic a n tly  higher content o f  fraction  1 (P <  0.005) and a sign ificantly lower  
c o n ten t o f  fraction 2 (P  <  0 .025) were obtained th an  in the control test.

Discussion

T he results presented sh ow  th at physical exercise performed after b leed
in g  g iv es  rise to an increase in  th e  plasm a to ta l peptide concentration and the  
e x te n t  o f  the increase is sim ilar to that observed follow ing exercise under 
norm al conditions. A lthough  th e  highest increase follow ing exercise was 
ob served  in  the controls (w ith o u t blood loss) b u t th e  differences obtained  
after b lood  withdrawal w ere n o t significant sta tistica lly . There is no doubt 
th a t  in  th e  observed increase o f  to ta l plasma peptides the haem oconcentration  
had an im portant role. F ollow in g exercise the peptide levels rose b y  an average
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o f  13.7%  as com pared to  the values obtained before exercise, and the haem ato- 
crit rose b y  an average o f  6.4% . This ind icates th a t the haem oconcentration  
was responsible for about one ha lf o f the increase in peptide concentration  
follow ing exercise. The exercise-related changes were o f short duration and 
in  the 30-m in restitu tion  period the higher leve ls  returned to norm al.

The stu d y  show s th a t physical exercise perform ed after blood w ithdraw al 
brings about changes in the content o f peptide fractions different in m olecular 
w eight. The changes had a character different from  those observed before 
bleeding. The ex ten t o f  changes after the exercise and also during th e  restitu 
tion  period, depended on th e  tim e th at had passed since blood w ithdraw al. 
E xercise performed one hour after bleeding brought about a sta tistica lly  sig
n ificant decrease in  th e  content o f peptides w hose m olecular w eight exceeded  
3500, and the decrease was accom panied b y  an increase in the peptides o f  
1500—3500 m olecular w eight. On the other hand, exercise perform ed 24 h 
after the bleeding produced an increase on ly  in  the 1500-3500 m olecular 
w eight peptides. D uring the 30 min restitu tion  period the higher levels o f  
1500-3500 m olecular w eight peptides were found to  persist in  b oth  tests  
performed 1 and 24 h after bleeding, while th e  decreased level o f the peptides 
o f  a m olecular w eight o f  less than 750 occurred only  at the 1 h test.

I t  is d ifficult to  explain  the cause o f the increase in to ta l plasm a peptides 
as w ell as the behaviour o f  the different p ep tid e fractions, especially  th at  
follow ing exercise perform ed before and after b lood withdrawal. The d ifficu lty  
lies am ong others in  th e  lack o f reliable data about the m echanism s controlling  
the peptide levels. On the one hand, th ey  depend on their inflow  from  the  
liver and other tissues and organs, and on their intracellular degradation  
especially in th e  liver and their excretion w ith  urine [15, 17, 19]. B y  changing  
the haem odynam ic conditions o f  circulation a b lood  loss m ay affect b oth  pep
tide form ation as w ell as their sp litting and excretion .

O f considerable in terest are the findings concerning the enhanced a c tiv ity  
o f  proteolytic enzym es after blood loss [21]. The release o f trypsinogen and 
chym otrypsinogen from  pancreatic zym ogen granules and o f cathepsin  and  
peptidase from pancreatic lysosom al granules increases directly  w ith  the  
decrease in perfusion o f the abdom inal organs [6, 12, 13]. The phenom enon  
m ay in tensify  intra and extracellular protein  degradation and leads to  an 
increased flow  o f peptides to  the circulating b lood, but at the sam e tim e it  
m ay enhance the degradation o f low -m olecular peptides. Those w ith  a m olec
ular w eight o f  500—1000 p lay  an im portant part in  haem orrhagic shock by  
lowering m yocardial contractility . A rise in their plasm a concentration  cor
relates w ith  a decrease in m ean blood arterial pressure [13].

In our studies the blood loss did not low er the blood pressure, neither  
th e  abdom inal flow . For th at reason, this m echanism  of peptide release was 
o f little  im portance in  our experim ents. It  seem s th a t the acidosis produced
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b y  in ten siv e  physical exercise m ay have im paired the lysosom es and in this 
w a y  contributed  to the increase in volum e o f the peptides in the circulating  
b lo o d  [2, 9].

In  v iew  of the above one could exp ect th at exercise perform ed after 
b lood  w ithdraw al w ould produce a greater increase in the plasm a peptide  
lev e l th a n  exercise perform ed under norm al conditions. It should, how ever, 
be k e p t in  mind that b lood w ithdraw al also lowers the protein levels. Under 
such  cond itions there occurs an increased dem and for amino acids required 
for n ew  proteins to be synthesized . This m ay be the reason w h y  exercise 
perform ed after blood w ithdraw al but leads to  considerable shifts in th e  con
te n t  o f  peptide fractions different in m olecular w eight.
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ERRATA

From  the article o f  R a jn a ,  P . ,  H a lász ,  P . ,  K u n d r a ,  0 . ,  P á l ,  I .  : “ E vent-related  
non-specific responses (К -com plexes) during sleep” published in  A cta  Med. 
H ung. 40: 33-—40 (1983) Fig. 7 is m issing w hich  is presented here:
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186 ERRATA

From  th e  article o f F eled i É v a , J o b s t, К . : “ E ffect o f  T riton-100 on the e lectro
phoretic m ob ility  of the creatine kinase iso-enzym es o f serum and tissu es”  
p ublished  in  A cta Med. H ung. 40: 51— 57 (1983) th e  captions of Figs 1 —2 are 
m issing  w h ich  are presented here:

Fig. 1. C re a tin e  k inase  (CK) isoen zy m es d e tec ted  b y  p o ly ac ry la m id e  electrophoresis a n d  b y  
h is to c h e m ic a l re ac tio n  w ith  p -n itro te tra z o liu m  blue. Sj an d  S 2: tw o  d iffe ren t norm al se ra  (w ith  
40 a n d  60 IU /1  ac tiv ity ); M: sk e le ta l m usc le  hom ogenate  (w ith  23 000 IU /g  p ro te in  a c t iv ity ) ;  
H : h e a r t  t is su e  hom ogenate  (w ith  5500 IU /g  p ro te in  a c t iv ity ) ;  B : b ra in  tissue h o m o g en a te  

(w ith  140 IU /g  p ro te in  a c tiv ity ) ;  MM, M B, B B : C K  isoenzym es

Fig. 2 . C re a tin e  k inase  (CK) isoenzym es d e tec ted  as in  F ig . 1. a  a n d  b : tw o d ifferen t se ra  w ith  
e le v a te d  C K  a c tiv ity  (680, 960 IU /1 ). c: h e a r t  tissue h o m o g en a te ; d : b ra in  tissue h o m o g en a te ; 

in  d irec tio n  of th e  arrow , f ro m  to p : MM, MB a n d  B B : CK isoenzym es

Acta Medica Hungarica 40, 1983
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INTERNATIONAL COURSE ON CANCER 
EPIDEMIOLOGY

Istituto Superiore di Sanita, Rome - 19-31 March 1984

T h e International A gen cy  for R esearch on Cancer, L yon, France, in  
co llab oration  with the Is t itu to  Superiore di Sanita and the Istitu to  R egina  
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N o  charge will be m ade for the course, b u t participants w ill be exp ected  to  
fin d  th e ir  own local support for travel and accom m odation.

F u r th e r  in fo rm a tio n  and  a p p lic a tio n  fo rm s m ay  be o b ta in e d  from
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Endocrinology

FORMATION AND CONCENTRATION OF 
DEHYDROEPIANDROSTERONE SULPHATE IN THE 

ABDOMINAL SKIN OF HEALTHY INDIVIDUALS 
AND PATIENTS WITH ENDOCRINE DISEASE

I. F a r e d in , I. T óth

ENDOCRINE UNIT, FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL, 6701 SZEGED,
HUNGARY

(R eceived D ecem ber 23, 1982)

In  v itro  in c u b a tio n  studies d e m o n s tra ted  t h a t  ab d o m in a l sk in  slices fro m  h e a lth y  
fem ales and m ales c o n v e rted  1 .05 -2 .73%  (m ean  1 .7 5 % ) a n d  0 .64-2 .06%  (m ea n  1 .32% ), 
respec tive ly  o f [ 4 - d eh y d ro ep ian d ro ste ro n e  (D H A ) to  [4-14C] d eh y d ro ep ian d ro s te ro n e  
su lp h a te  (D H A -S) a n d  th a t  th e  /l6-3 /i-h y d ro x y ste ro id  sulphokinase(,15-3/3-Il SS) a c tiv i
tie s  were a lm ost id e n tic a l in  fem ale a n d  m ale a b d o m in a l skin.

DH A-S fo rm a tio n  in  the  sk in  o f  fem ales w ith  h irsu tism  of ad ren o co rtica l, o v aria l 
o r id iopath ic  o rig in  w as show n n o t to  d iffer fro m  t h a t  in  h e a lth y  fem ales; th e  h y p e r- 
androgenism  in  th e  sk in  o f  h irsu te  fem ales is th u s  n o t  a  consequence of a  . ]5-3 -  H SS 
deficiency. In  v itro  sy n th es is  of D H A -S  in  th e  ab d o m in a l sk in  o f p a tie n ts  w ith  com plete  
te s tic u la r  fem in iza tio n  or 46XY p u re  gonad  d ysgenesis an d  anorch ia  w as sim ila r to  
t h a t  in  h ea lth y  su b je c ts .

A dd ition  o f s y n th e tic  h u m an  a 1-39-A C TH  a n d  n a tu ra l  (porcine) A C T H  to  in 
v itro  in cubates o f  ab d o m in a l skin slices from  h e a lth y  fem ales or fem ales w ith  various 
ty p e s  of h irsu tism  in c reased  th e  fo rm atio n  of D H A -S , rev ea lin g  th e reb y  a  fu r th e r  e x tr a 
a d ren a l effect o f A C T H .

In  th e  a b d o m in a l sk in  of h e a lth y  fem ales a n d  m ales th e  D H A  c o n c e n tra tio n  did 
n o t differ, b u t  th e  c o n ce n tra tio n  o f D H A -S  w as m u ch  h igher in m ales.

The D H A -S co n ce n tra tio n  in  th e  ab d o m in a l sk in  o f  id io p a th ic  h irsu tism  p a tie n ts  
w as pa tho log ically  h ig h  in  spite of th e  b lood D H A -S  leve l being norm al. T h e  co n sid er
ab le  accu m u la tio n  o f  D H A -S  in th e  ab d o m in a l sk in  o f h e a lth y  m ales an d  h irsu te  fem ales 
c an n o t be exp la in ed  b y  th e  norm al Zl5-3/S-HSS a c t iv i ty ;  th u s , i t  is a ssum ed  th a t  e ith e r 
th e  D H A -S e lim in a tio n  m echanism  m ay  be ch an g ed  in  th e  abdom inal sk in  slices, or 
th e  DH A-S b in d in g  p ro te in s  m igh t be  m u ltip lied .

K eyw ords: m e tab o lism  of d eh y d ro ep ian d ro s te ro n e , h u m an  skin  tis su e

Introduction

I t  has been know n for nearly 15 years from in vitro investigations that 
dehydroepiandrosterone sulphate (D H A -S) is form ed from dehydroepiandroste
rone (D H A ) in hum an sk in  [1 -7 ]. N evertheless, little  is known of the im portance  
of th is water-soluble steroid  in the skin. We have d etected  D H A -S in the lipoid

Send o ffprin t re q u e s ts  to :  D r. I. F a re d in , E n d o crin e  U n it ,  F irs t  D e p a rtm en t o f  M edicine, 
U n iv ersity  Medical School, H -6701 Szeged, P . O. B ox  469, H u n g a ry .

1* Acta Medica Hungarica 40, 1983



184 FAREDIN, I., TÓTH,!.

f ilm  la y er  covering hum an ax illary  and pubic hair [5, 8]. It has also been  dem 
o n stra ted  that apocrine sw eat glands excrete a considerable q u a n tity  of 
D H A -S  w ith  axillary sw eat [5, 9].

W ith  a view  to  estab lish in g  the significance o f  DH A-S form ation and the  
a c t iv ity  o f  the enzym e Zl5-3/9-hydroxysteroid sulphokinase (A 5— 3/?-HSS) in 
h u m an  abdominal skin, w e have made a stu d y  under in vitro cond itions [6] 
o f th e  proportion o f [4— 14C] D H A  converted to  DH A -S by abdom inal skin  
slices from  healthy fem ales and m ales, and also from patients w ith  various 
end ocrin e  diseases. It was a lso  studied how the addition  of syn th etic  or natural 
A C T H  to  incubates of abdom inal skin slices influenced  the form ation o f D H A -S  
and th e  activ ity  o f A 5— 3/9-HSS.

In  parallel, the D H A  and DH A -S con ten ts were estim ated in  th e  sam e 
ab d om in a l skin sam ples from  healthy fem ales and m ales, and also fem ales 
w ith  hirsutism . An account o f  these results is presented below.

M aterials and m ethods

C hem icals

[4 -14C]D H A  (specific a c t iv i ty  57.1 /tC i/m m ol) a n d  [7-3H (N )] D H A  (specific  a c tiv ity  
24 C i/m m o l) were com m ercial p ro d u c ts  o f The R ad io ch em ica l Centre (A m ersh am ) a n d  New 
E n g la n d  N uclear (B oston). B efo re  use th e y  were p u rif ie d  on  a 4 g A120 3 c o lu m n  (E . M erck, 
B ro c k m a n n  ac tiv ity  I I I / IV )  a n d  th e ir  p u ritie s  w ere checked  on a n  A120 3— G (E . M erck) th in -  
la y e r  in  a  TLC-G system  (n -h e x a n e  —  e th y l a c e ta te  —  ab s. e th an o l —- g lac ia l a ce tic  acid , 
120 : 130 : 1 : 2, v /v /v /v /)  [5]. [7 -3H (N )] D H A -S am m o n iu m  sa lt (specific a c t iv ity  24 C i/m m ol) 
w as p u rc h a se d  from  N ew  E n g la n d  N uclear (B oston). B efore  use i t  w as p u rif ie d  o n  a  1.5 g 
f lo r is il co lu m n  (60/100 m esh, F lo r id in  Co., T allahassee) [5], a n d  its  p u r ity  w as th e n  checked  on 
s ilica  gel G (E . Merck) th in - la y e r  in  th e  T LC -I sy s tem  o f S a r fa ty  and  L ip se tt [5, 10] (abs. e th a 
no l —  e th y l  ace ta te  —  c o n c e n tra te d  N H 4OH, 50 : 50 : 10, v /v /v )  [11].

A queous solutions o f co m p o u n d s of an a ly tica l p u r i ty  w ere p rep ared  w ith  g lass d istilled
w a te r .

T h e  syn the tic  h u m an  a 1-39-A C TH  was a p ro d u c t o f  G edeon R ich te r (B u d a p e s t) ;  1 m g 
s y n th e t ic  horm one co rresp o n d ed  to  108 I .  U. [12]. T h e  n a tu ra l  ACTH w as s tro n g ly  pu rified  
p o rc in e  A C TH  (C ortrophin ; O rg a n o n , Oss, The N e th erlan d s).

T h e  non-rad ioactive  a u th e n t ic  ste ro ids em ployed  in  th e  stud ies were p ro c u ts  o f Ik a p h a rm  
(R a m a t-G a n , Israel); before use  th e y  w ere purified  o n  a 4 g A120 3 co lum n (E . M erck ; B ro ck 
m a n n  a c t iv ity  I I I /IV ) an d  th e n  o n  a th in -lay er [5].

E x a m in e d  subjects and sk in  sam ples

T h e  contro l group of h e a l th y  m ales (9 cases) a n d  fem ales (8 cases) co n sis ted  o f  in d iv id 
u a ls  n o t  suffering from  en d o c rin e  or o th e r disease, w ho w ere su b jected  to  ap p en d e c to m y . 
T h e  ab d o m in a l skin sam ples w ere  o b ta in e d  un d er g en era l a n aesth es ia  in  th e  course  o f  th e  op
e ra t io n .

A m ong  th e  endocrine p a t ie n ts  th e re  were 2 cases o f  ad ren o g en ita l sy n d ro m e , 4 o f id io
p a th ic  h irsu tism , 1 o f m ascu line  o v o b las to m a , 2 o f  co m p le te  te s tic u la r  fem in iza tio n , 1 o f  pu re  
g o n a d  dysgenesis and 1 o f a n o rc h ia ;  th e  diagnosis w as m ad e  on  th e  basis o f th e  c lin ica l p ic tu re , 
th e  la b o ra to ry  results a n d  o th e r  ex am in atio n s .

S k in  sam ples from  th e  a d ren o g e n ita l syndrom e p a tie n ts  were ta k e n  fro m  th e  h irsu te  
s u p ra p u b ic  abdom inal a rea  d u r in g  a m p u ta tio n  of th e  c lito ris  (su b jec t R . A .) o r  d u rin g  chole
c y s te c to m y  (sub ject O. S.).

I n  th e  4 h irsu tism  cases th e  sk in  sam ples w ere excised  from  th e  h irsu te  su p rap u b ic  
a b d o m in a l  area under general a n a e s th e s ia , a fte r in fo rm ed  consent.
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T h e  abdom inal sk in  sam ples from  th e  com plete te s tic u la r  fem in iza tio n , p u re  gonad  d y s
genesis an d  anorch ia  p a tie n ts  w ere o b ta in e d  by lower m ed ian  la p a ra to m y  in th e  course of 
d iagnostic  surgical ex p lo ra tio n  of th e  gonads.

Incubation  o f  sh in  tissues

T h e  skin sam ples w ere freed  fro m  an tisep tic  and  ad ipose  tissu e , and  c u t w ith  scissors 
in to  1-2 m m  slices. 0.5 g q u a n tit ie s  w ere in cu b a ted  w ith  0.5 ^C i [4-l4C ]D H A  in  5 ml K reb s— 
R in g er p h o sp h a te  -f~ 200 m g/d l glucose (K R P G ) m edium  p H  7.3 a t  37 °C in a ir for 5 h  [6 ]. 
In c u b a tio n  was carried  o u t in  th e  p resence  of 10~3M A TP, N A D  a n d  N A D P . B ac te ria l co n ta m 
in a tio n  w as in h ib ited  by  th e  ad d itio n  o f 1000 I. U . c ry sta llin e  pen ic illin  and  100 //g s tre p to 
m ycin  su lp h a te  pe r m l in cu b a tio n  m ed iu m  [6].

S y n th e tic  an d  n a tu ra l A C TH  w ere ad d ed  in th e  sam e a m o u n ts  (25— 500 m l.U .)  to  th e  
in cu b a tio n  m edium  on th ree  occasions: a t  th e  beginning of th e  e x p e rim e n t, a f te r  2 h, and a fte r  
4 h.

D H A -S  was iso lated  a n d  id en tif ie d  from  th e  “ su lp h o -co n ju g a ted ”  frac tio n  as described 
earlie r [6 ]. T he form ed q u a n ti ty  o f w ater-so lub le  m etab o lite  is g iven  in  u n its  o f pm ol/0.5 g 
w et sk in  tissue/5  h. T he conversion  w as also expressed  as a p e rcen tag e  re ferred  to  th e  su b s tra te .

D eterm ination o f D H A -S  concentration o f  serum

D ire c t R IA  was used  to  d e te rm in e  th e  D H A -S in th e  se ru m  of blood sam ples ta k e n  
be tw een  8 and  9. a.m . T he a n tise ru m  w as ob ta in ed  by im m unizing  w h ite  New Z ealand  ra b b its  
w ith  D H A -1 7 -(0 -ca rb o x y m eth y l)-o x im e-B S A . Cross reac tio n s  w ere ca lcu la ted  accord ing  to 
A b ra h am ’s m ethod  and  gave th e  follow ing p ercen tage  va lues: D H A  (100% ), D H A -S  (62 .5% ), 
E p ia n d  (48% ), zl4-dione (33 .4% ), /P -d io l-S  (1 .1% ), Zl5-diol (0 .2 5 % ) an d  D H T  (0 .015% ). B efore 
th e  D H A -S  assay  th e  serum  sam ples w ere d ilu ted  1/1000 a n d  1/2000 to  reduce se ru m  ste ro id  
and  p ro te in  in terference [13, 14]. T he re su lts  fo r D H A -S w ere expressed  in  дто1/1. T he in te ra s 
say  coefficient o f v a ria tio n  w as 12 .3%  an d  12.5%  a t 3.69 дто1/1 a n d  5.99 //mol/1, respec tive ly .

D eterm ination  o f  D H A  and D H A -S  concentrations o f  sk in  tissue

A p o rtio n  (0 .6 -1 .0  g) o f th e  ab d o m in a l sk in  o b ta ined  d u rin g  su rg ery  was cu t in to  15-20 д 
slices in  a  c ry o sta t a t  — 20 °C, a n d  th ese  w ere left to  s ta n d  fo r 24 h  in  10 m l 2 M N H 4OH 
so lu tion  u n d e r periodic in ten siv e  sh ak ing . T his was followed b y  c en trifu g a tio n  a t  5000 r. p . m . 
for 10 m in . T he su p e rn a ta n t (10 m l) w as rem oved  and  th e  re sid u al sk in  tissue d eb ris was well 
g round  w ith  a glass rod  in  5 m l 2 M N H 4O H . A fter renew ed cen trifu g a tio n , th e  su p e rn a ta n t 
(5 m l) w as sim ilarly  rem oved  a n d  com bined  w ith  th e  fo rm er one.

T h e  rem ain ing  skin tis su e  w as g ro u n d  w ith  4 X 5 m l m eth a n o l, an d  a fte r  cen trifu g a tio n  
th e  m ethano lic  e x tra c ts  w ere com bined  an d  ev ap o ra ted  to  d ry n ess in vacu u m . K now n am o u n ts  
o f [7-3H (N )]D H A  and  [7-3H (N )]D H A -S  w ere added to th e  d ry  residue, follow ed b y  th e  e x tra c t 
in 2 M N H .,O H  (15 ml). T he re su ltin g  so lu tio n  was p a rtia lly  s a tu ra te d  b y  th e  a d d itio n  of 6 g 
c ry sta llin e  (N H 4)2S 0 4, th e  m ix tu re  w as e x tra c te d  w ith  4 x 1 5  m l e th y l a ce ta te , an d  th e  com 
bined  e x tra c ts  were ev ap o ra te d  to  d ry n ess in vacuum . T he free an d  th e  su lp h a te  este r ste ro id  
frac tio n s o f th e  e x tra c t were se p a ra ted  on  a 1.5 g florisil co lum n [11 ], an d  th e  su lp h a te  frac tio n  
w as h y d ro lysed  w ith  1%  H C 104 in e th e r.

F ro m  th e  free an d ro g en  ste ro id s an d  those  lib e ra ted  fro m  th e  su lp h a te  e s te r  frac tio n , 
th e  D H A  w as iso lated  on a 4 g A120 3 co lum n an d  th en  p u rified  o n  a th in l-a y e r  (E . M erck, nach  
S tah l) an d  ru n n in g  in a TLC -G  system . Follow ing elu tion  from  th e  lay er, th e  q u a n tité s  o f D H A  
w ere d e te rm in ed  b y  rad io im m u n o assay  as described for serum  earlie r [13, 14]. T he specificity  
o f th e  d e te rm in a tio n  was g u a ran tee d  b y  colum n and su b seq u e n t th in - la y e r  ch ro m ato g rap h ic  
p u rific a tio n . The fin a l re su lts  w ere given in  u n its  of nm ol/kg o f D H A  or D H A -S. R esu lts  are 
expressed  as: m ean ±  S.E.M .

Results

Table I shows the quantities and percentages o f D H A -S formed from D H A  
during the incubation o f abdom inal skin slices from  8 healthy fem ales (age 
17-46 years) and 9 healthy  m ales (age 19-46 years). The range of percentage
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con version  of D H A  to  D H A -S  w as 1 .05-2.73%  for the fem ales, and 0.64—2.06%  
for th e  m ales. The difference betw een  the tw o groups was not sign ificant.

T he corresponding resu lts for abdom inal skin slices from th e endocrine 
p a tie n ts  are listed in  Table I I . In  all cases the D H A  conversion to  D H A -S lay 
in  th e  range for the h ea lth y  subjects.

Table I

Form ation o f [4-u C ]D H A -S  in  abdominal sk in  slices o f  healthy fem ales and males

Females Males

[4-“ C]DHA-S formed 0.5 [4-“ C]DHA-S formed 0.5
Case
No.

Age
years

[4-14C]DHA
incubated

pmol

g sk in /5  h Case
No.

Age
years

[4-u C]DHA
incubated

pmol

g skin/5 h

pm ol % pmol %

l 17 7291 127 1.74 l 19 9136 112 1.23

2 19 8187 8 6 1.05 2 21 8187 126 1.54

3 21 8187 117 1.42 3 21 8554 136 1.59

4 22 7291 95 1.30 4 23 8189 53 0.64

5 22 7379 202 2.73 5 30 8659 118 1.37

6 24 8554 198 2.31 6 37 9136 80 0.87

7 24 8554 196 2.29 7 39 8659 141 1.63

8 46 9136 104 1.14 8 41 8189 75 0.91

9 46 8189 169 2.06

L im itin g  values 86-202 1.05-2.73 53-169 0.64-2.06

M ean 140.6 1.75 112 1.32

±  S .E .M . ± 1 7 .5 6 ± 0.22 ± 1 2 .2 3 ± 0 .1 5

The effects of sy n th etic  hum an a 1_39-ACTH and natural (porcine) ACTH 
on th e  formation o f D H A -S  in  hum an abdom inal skin are seen in Table III. 
F or h ea lth y  subjects, parallel incubations w ithout the add ition  o f ACTH 
dem onstrated  consistent conversions (m axim um  difference in  D H A -S forma
tio n , 6.4% ). When three doses o f 25—150 m l.U . synthetic  ACTH w ere added to  
in cu b ates of abdom inal sk in  slices from three healthy  fem ales, D H A -S form a
tio n  increased by 13 .9 -51 .4% . Sim ilar increases (17.4-64 .8% ) were found follow 
in g  th ree  doses of 25 -500  m l .U . in  the cases o f the hirsute p atien ts. The porcine 
A C T H  led to a sm aller increase in  the form ation o f D H A -S (6.7—31.6% ) than  
d id  th e  synthetic hum an AC TH . I t  m ay also be seen from  T able I I I  th at the 
e x te n t  o f DHA-S form ation could not be enhanced by elevatin g  th e  am ount of 
A C T H  in the range applied in  these experim ents.
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Table П

Formation o f  [4-u C ]D IIA -S  in  abdominal s k in  slices o f  endocrine patients

P atien t Age,
years Diagnosis

S tate of 
abdominal 

skin

[4-uC]DHA
incubated

pmol

[4-»«C] DHA-S 
form ed 0.5 g 

skin/5 h.

pm ol %

R. A. 18 adrenogen ita l syndrom e, h irsu tism h a iry 8 964 i n 1.24

0 .  S. 34 adrenogen ita l syndrom e, h irsu tism h a iry 8 964 165 1.84
M. I. 16 id io p a th ic  h irsu tism h a iry 9 093 155 1.70
T. Á. 16 id iopath ic  h irsu tism h a iry 8 659 93 1.07
K . E . 17 id iopath ic  h irsu tism h a iry 8 100 70 0.86
S. K . 23 id iopath ic  h irsu tism h a iry 23 255 663 2.85

M. A. 45 S te in -L ev en th a l syndrom e, h irsu tism h a iry 23 255 218 0.94
K . B. 65 m asculine ovoblastom a, h irsu tism h a iry 8 187 169 2.06
Sz. K . 18 com plete te s ticu la r fem inization hairless 8 996 133 1.48

G. I. 46 com plete te s ticu la r fem inization hairless 8 996 183 2.03

N. R. 18 46 X Y  p ure  gonad dysgenesis hairless 8 996 75 0.83
K . J. 25 anorchia hairless 10 958 102 0.93

T able IV lists the results o f D H A  and D H A -S  determination in  th e  abdom 
inal skin from healthy fem ales and m ales, and fem ales with h irsu tism . The 
mean free D H A  concentration in  the abdom inal skin of the 7 h ea lth y  fem ales 
(age 2 8 -4 6  years) was 80.3 i  28.1 nm ol/kg; th e  D H A -S concentration varied  
betw een lim its o f 26 and 345 nm ol/kg, w ith  a m ean of 122.4 i  42 .8  nm ol/kg.

One o f the tw o adrenogenital syndrom e patien ts (R. A., aged 18 years) 
displayed pathologically  high D H A  and D H A -S  values: 729 and 2388 nm ol/kg, 
respectively . The other such patient (O .S ., aged 34 years) had n orm al free 
D H A  and D H A -S concentrations in the ab dom inal skin: 205 and 136 nm ol/kg, 
respectively . The former subject had only a sh ort glucocorticoid p retreatm en t 
before the surgical intervention; while in th e  case o f the latter the le ft  adrenal 
has been rem oved at the age o f 12 years, and th e  patien t had chronic glucocor
ticoid therapy before excision o f the skin sam p le.

The D H A  and D H A -S concentrations w ere extrem ely high in th e  abdom i
nal skin o f  one o f the three id iopathic h irsu tism  patients (M. J .):  715 and  
33 681 nm ol/kg, respectively. In  the other tw o  patients (T. Á. and  K . E .) 
the D H A  values were normal: 66 and 114 nm ol/kg, respectively; how ever, 
the concentration  o f D H A -S in the abdom inal skin, 399 and 6893 nm ol/kg  
were considerably in excess of the 345 n m o l/k g  found for h ea lth y  fem ales.

D H A  concentration in the abdom inal sk in  o f the five h ea lth y  m ales 
(aged 28—47 years) varied between 43 and 165 nm ol/kg, with a m ean o f  96 .8  ^
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21.4  n m ol/k g . Their D H A -S  concentration ranged  between 977 and 3070  
n m o l/k g , w ith  a m ean o f  1876 ±  411 nm ol/kg.

T h e  serum D H A -S concentrations o f  th e  p a tien ts  are also given  in  T able  
IV . W hereas the range for h ea lth y  fem ales w as 2 .7 -9 .9  /iinol/1, w ith  a m ean  
o f  6 .4  ±  0.54 jumol/1, th e  D H A -S  concentration  in  one of the adrenogenital 
syn d rom e patients (R . A .) w as 13.3 /лпо1/1; th e  other patient ( 0 .  S.) h ad  a 
norm al D H A -S  L vel: 5.3 jum ol/l. The serum D H A -S  concentration o f th e  th ree  
id io p a th ic  hirsutism  p atien ts lay  in the range found  for 20 healthy fem ales.

Discussion

L ittle  is known o f th e  im portance o f  w ater-soluble DHA-S form ation  or 
o f its  ro le , in hum an skin . M any consider D H A -S  to  be a biologically in a c tiv e  
m eta b o lite  o f the w eak ly  androgen-active D H A  [5, 9]. According to  th is  con 
cep tio n , th e  enzym e A 5— 3/Î-HSS in the skin  p la y s a part in the su lpho-con- 
ju g a tio n  and in activation  o f the DH A  passing in to  the skin from th e  b lood  
stream . T he free D H A  reaching the skin is excreted  by the sebaceous glands 
on to  th e  surface o f the hairs, together w ith  sebum  [5, 8, 15]. The w ater-so lub le  
D H A -S  is excreted onto th e  surface of the sk in , togeth er  with the sw eat, b y  the  
apocrine sw eat glands [5, 9 ]. In  another con cep tion , the DH A-S in  th e  skin  
m ay b e  transform ed b y  su lphatase to D H A , and m ay  become in vo lved  in  the  
sk in  androgen m etabolism  v ia  the pathw ay 4-androstene-3,17-dione —► te s to s te 
rone —► 5«-d ihydrotestosterone [16, 17]. In  th is  w ay , the slowly m etab olized  
D H A -S  w ould be th e  reserve hormone o f  th e  rapidly m etabolized  D H A  
[18, 19 ].

S tud ies of abdom inal skin slices from h e a lth y  fem ales and m ales (T able I) 
h a v e  confirm ed th at [4— 14C] D H A  added to  th e  incubation m edium  was 
con v erted  to  [4— 14C] D H A -S  and that the a c t iv ity  o f A 5—3/S-HSS w as p ra cti
ca lly  th e  sam e in the abdom inal skin of h ea lth y  fem ales and healthy m ales.

In  th e  patients w ith  adrenogenital syn d rom e or hirsutism o f id iop ath ic  
or o v a r ia l origin the ex ten t o f  DH A-S form ation  did not differ from  th a t  in  
h ea lth y  fem ales (Table II). T his observation appears to  confirm th at th e  hyper- 
androgen ism  in the hairy abdom inal skin o f  fem ales with hirsutism  [5, 20 ] is 
n ot a consequence o f A 5— 3/?-HSS deficiency.

In  com plete testicu lar fem inization, 46 X Y  pure gonad dysgenesis and  
an orch ia , the hairless abdom inal skin slices o f  th e  patients synthetized  D H A -S  
to  a sim ilar extent as in  h ea lth y  individuals.

Som e caution is necessary in  the eva lu ation  o f  the results o f exp erim en ts  
w ith  sy n th etic  hum an and natural (porcine) A C TH  (Table III). The am ou n ts  
o f  A C T H  used were far in  excess of the p h ysio log ica l level in the b lood  (11.6  
p m ol/1  ±  0.97) [21], and can  only  be regarded as pharmacological q u a n tities .
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Table III

Effects o f  synthetic hum an  a 1-39— A C T H  and natural porcine A C T H  on form ation  o f  D H A -S  
during incubation o f  hum an abdom inal sk in  slices

Case
No.

P a tien t Diagnosis, sex, age m l.U . ACTH added 
to  5 m l incubate

DHA-S formed 0.5 g skin/5 h

pmol increase, %

l K . E . normal* 125
female — 127 1.6
17 years — 133 6.4

2 B. E . normal* _ 117 _
female — 117 —

21 years 3 x 5 0 137 17.1

3 D. M. norm al* _ 202 _
female 3 x 5 0 234 15.8
22 years 3 x 1 0 0 230 13.9

3 x 1 5 0 231 14.3

4 S. J . norm al* _ 344 _
female 3 x 2 5 521 51.4
43 years

5 S. K . sym pathectom y* — 18 _
m ale — 20 11.1
27 years 3 x 2 5 0 32 68.4

3 x 5 0 0 36 89.5

6 S. K . id iopath ic hirsu tism * _ 663 _
female 3 x 2 5 1093 64.8
23 years

7 M. A. S tein— L even tha l*  syndrom e,
hirsu tism — 218 —

female 3 x 2 5 256 17.4

8 K . B. M asculine ovoblastom a*,
hirsu tism — 169 —

female — 171 1.2
65 years 3 x 2 5 0 199 17.0

3 x 5 0 0 221 30.0

9 R . Sz. norm al** _ 95
female 3 x 5 0 108 13.7
22 years з х ю о 125 31.6

10 M. F . norm al** _ 53 _
m ale — 54 1.9
23 years 3 x 5 0 0 59 10.3

11 T. J . normal** __ 60 _
male 3 x 2 5 0 64 6.7
41 years 3 x 5 0 0 71 18.3

* S y n th e tic  hum an a 1_39-ACTH 
** N a tu ra l porcine ACTH
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ACTH  w as added to the incubate repeatedly during the experim ent in  order to  
rep lace th e  decom posed ACTH. Besides th erm al decom position, it  is also 
n ecessary  to  take into consideration  the adsorption o f ACTH to  the w all o f  the  
v esse l. A ccordingly, it  is n o t surprising th a t  large individual differences in  
D H A -S  form ation were observed and th at a correlation could not be dem on
stra ted  betw een  the am ounts o f ACTH added and the quantities o f  D H A -S . 
The o n ly  defin ite conclusion th a t can be drawn from  the results is th a t b o th  the  
sy n th e tic  hum an and th e  porcine ACTH enhanced  the form ation o f  D H A -S  
in th e  in cu b ates o f abdom inal skin slices from b o th  healthy and hirsute fem ales. 
The phenom enon m eans th a t we have observed a hitherto unknow n ex tra 
adrenal effect of ACTH. The effect m anifests w ith  an enhancem ent o f th e  a c tiv i
ty  o f  A 5— 3/S-HSS, which p lays a part in the sulpho-conjugation  of D H A  reach
ing  th e  sk in  from the blood stream . The n ew ly  dem onstrated effect o f  ACTH  
needs further investigations.

I t  has long been assum ed th at the com position  and quantities o f  androgen  
stero ids in  hum an skin arise from  steroids p assing  in to  the skin from th e  blood  
stream  and those formed loca lly  in  the skin [5]. I t  is known th at in  hum an skin  
an in ten siv e  androgen steroid m etabolism  occurs [23— 28]. This is determ ined  
under b o th  normal and pathological conditions b y  the enzym e system s o f  the  
sk in , th e  various binding proteins and the receptor proteins.

D H A  enters the abdom inal skin tissu e  from  the blood stream  and, 
dep en d in g on the a ctiv ity  o f  the skin enzym e system s, it  is m etabolized  in  
various directions [3, 6, 25, 28] including sulpho-conjugation  [1, 2, 4 ]. T he skin  
tissu e  contains more D H A  th an  th at circulating in  th e  blood of hea lth y  fem ales  
and m ales: 13.98 ±  7.49 and 18.46 i  4.65 n m ol/1 , respectively [29]; a t the  
sam e tim e , the D H A -S concentration  is m uch low er in the abdom inal sk in  than  
in th e  b lood. The D H A  concentration  is the sam e in  the abdom inal skin tissues  
o f h e a lth y  fem ales and m ales, whereas th e  D H A -S  concentration is m uch  
higher in  m ales than in fem ales (Table IV).

In  one adrenogenital syndrom e patient (R . A .) where the excess androgen  
w as produced by the diseased adrenal cortex and th e  DH A-S level w as p a th o
lo g ica lly  high in the serum , b oth  the free D H A  and the DH A -S were found to  be 
e lev a ted  in the abdom inal sk in . In an other adrenogenital case (O. S.) the  
D H A -S  concentration was norm al in the serum  and so were the D H A  and 
D H A -S  concentrations in  the skin.

T he free D H A  concentration  on the abdom inal skin tissue was p a th o log 
ica lly  h igh  in one o f the hree idiopathic h irsu tism  patients, and norm al in  
th e  o th er tw o. The concentration  of D H A -S  w as, however, p ath ologica lly  
high  in  th e  abdom inal skin o f  all three patien ts (in  tw o it was extrem ely  high), 
in  sp ite  o f  the blood D H A -S lev e l having been  norm al in all o f them .

T he extensive accum ulation  o f D H A -S in  th e  abdom inal skin o f  hea lth y  
m ales and of patients w ith  hirsutism  is n o t explained by the A 5— 3/3-HSS
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Table IV

D H A  and D H A -S  concentration in  abdom inal sk in  o f  healthy females, healthy males and hirsute 
fem ales and D H A -S  concentration in serum o f  hirsute pa tien ts

Case, No Patient Age, years Diagnosis
Abdominal skin tissue Serum

DHA-S
/unol/1DHA, nmol/kg DHA-S, nmol/kg

FE M A L E S

1 N. A. 28 n orm al 59 82 _
2 K . L. 30 norm al 243 128
3 L. L. 37 no rm al 39 42
4 T. I. 27 norm al 22 345
5 Sz. J . 39 n orm al 52 26
6 B. G. 42 norm al 62 187
7 F. K. 46 n orm al 85 47

L im its 28-46 22-243 26-345
M ean 37 80.3 122.4
±  S.E.M . ± 2 8 .1 ± 4 2 .8

FE M A L E S

1 R . A. 18 adrenogen ita l
syndrom e,
h irsu tism 729 2 388 13.3

2 0. s. 34 adrenogen ita l
syndrom e,
h irsu tism 205 136 5.3

3 M. J . 16 id io p a th ic
h irsu tism 715 33 681 7.8

4 T. Á. 16 id io p a th ic
h irsu tism 66 399 4.5

5 K. E. 17 id io p a th ic
h irsu tism 114 6 893 7.5

M A LES

1 N. J . 28 norm al 165 1422
2 B. Z. 30 norm al 70 1273
3 L. P. 37 norm al 83 3070
4 T. P. 39 norm al 43 977
5 C. J . 47 norm al 123 2638

L im its 28-47 43-165 977-3070
M ean 36 96.8 1876
± S .E .M .: ± 2 1 .4 ± 4 1 1

DH A-S co n cen tra tio n  /miol/1 in serum  of h ealth y  fem ales and  m ales 
Fem ales (20 cases) M ales (20 cases)
L im its: 2 .7-9 .9  5.8-12.4
M ean: 6.4 8.2
± S .E .M .: ± 0 .5 4  ± 0 .4 1

a ctiv ity . The D H A -S passing in to  the abdom inal skin or form ed there might 
have an altered elim ination  m echanism , but it m ay also be presum ed that in 
the hairy abdom inal skin o f healthy m ales and hirsute fem ales proteins accumu
lated  which cause the binding of D H A -S.
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SENSITIVITY OF PREINCUBATED LYMPHOCYTES 
TO SUPPRESSOR REGULATION
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HUNGARY

(R eceived  O ctober 12, 1982)

D N A  sy n th esis  o f h u m an  p erip h eral b lo o d  lym p h o cy tes increases if  Con A is 
ad d ed  to  th e  cu ltu re  a f te r  24 h  p re in cu b atio n  a t  37 °C. D uring  p re in c u b a tio n  th e  m itogen  
re ac tiv e  ly m p h o cy tes  lose th e ir  sen sitiv ity  to  th e  suppressive  effect o f au to lo g o u s  m ito 
m y c in -trea te d  m o n o n u clear leukocytes, an d  o f su p e rn a ta n ts  o f au to logous p re in c u b a tc d  
cells. T he reac tiv e  ly m p h o cy tes  p re in cu b ated  a t  4 °C re ta in  th e ir  se n sitiv ity  to  th e  su p 
p ressive  effect o f re g u la to ry  cells and  th e ir  su p e rn a ta n ts . I t  is assum ed th a t  th e  enh an ce
m e n t o f m itogen  response  a f te r  p re in cu b atio n  a t  37 °C is caused by  a d ecrease  o f  sup 
p resso r reg u la tio n  o f h u m an  lym phocy tes . P ro s ta g lan d in s  m a y b e  reg ard ed  as one of th e  
m ed ia to rs  o f th e  suppression .
K ey w o rd s: D N A  sy n th esis , lym phocy tes , su p re sso r regu la tion

Introduction

Suppressor cells in h ib it various im m une reactions. They can be induced  
by antigens [1, 2, 10], m itogens [5, 7, 12, 15] and by allogeneic cells [7], 
though spontaneous a c tiv ity  has also been described. Preincubation o f hum an  
lym phocytes results in an increased m itogenic response, if  the m itogen  is used  
in suboptim al concentration . This has been explained by the loss o f  “ short 
liv ed ” suppressor cell a c tiv ity  during preincubation at 37 °C [8]. Stobo et al. 
(1976) found only a sligh t elevation  o f proliferation after preincubation; the  
reason for this m ight be th e  higher m itogen concentration  used [17]. Follow ing  
preincubation at 4 °C, th e  m itogenic response rem ained unchanged, therefore 
Feighery e t al. (1978) supposed the survival o f  suppressor cells at 4 °C [6]. 
McCombs et al. (1978) dem onstrated th a t th e  augm entation o f response was 
due in  part to  an enhancem ent of lym p h ocyte  activation  [14]. Fresh cells 
added to  the precultured cells failed to  suppress the augm ented response [14, 
16]. G oodwin et al. [8, 9] supposed a connection  betw een the short lived  sup
pressor phenom enon and prostaglandin (PG) producing suppressor cells. The aim 
of the present work w as to  investigate the above relations.

Send  o ffp rin t re q u e s t to :  D r . L. K a lm ár, H -1088 B u d a p es t, Szen tk irá ly i u . 46, H u n g a ry
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M aterials and m ethods

S e p a ra tio n  o f  cells

H ep arin ized  venous b lo o d  w a s  d raw n  from  h e a lth y  v o lu n tee rs  n o t tak in g  a n y  d rugs. 
P e r ip h e ra l  blood m ononuclear leu k o c y te s  (PB M Ls) w ere  se p a ra te d  on  Ficoll (P h a rm a c ia )  
g r a d ie n t  [3 ]. T he v iab ility  o f cells w a s  te s te d  by  try p a n  b lu e  dye  exclusion; i t  w as a lw ay s h ig h er 

t h a n  9 5 % .

P re in cu b a tio n  o f  cells

P B M L  a t  106 cells/ml w ere  p re in c u b a te d  a t  37 °C a n d  4 °C fo r 24 h  an d  th e y  w ere w ash ed  
tw ic e  in  TC-199 medium . C u ltu re  co n d itio n s  were as desc rib ed  in  lym p h o cy te  D N A  sy n th esis  
a ssa y .

M ito m y c in  (M M C ) treatment o f  “regulatory” cells

D N A  synthesis of re g u la to ry  cells was inh ib ited  b y  MMC tre a tm e n t before Con A  s tim 
u la t io n  [10]. Freshly  se p a ra ted  o r  p re in cu b a ted  cells w ere  resuspended  in  TC-199 m ed iu m  
c o n ta in in g  25 /^g/rnl m itom ycin-C  (S ig m a) and  in cu b a ted  a t  37 °C fo r 1 h. Cells w ith o u t  MMC 
t r e a tm e n t  w ith  in tac t DN A  sy n th e s is  w ere designated  as “ re a c tiv e ”  ( =  m ito g en -reac tiv e) cells.

L y m p h o c y te  D N A  synthesis assay

T h e  separa ted  PB M Ls w ere  resuspended  in  TC-199 m ed iu m  supp lem en ted  w ith  10%  
h e a t- in a c tiv a te d  fetal calf se ru m  (H u m á n , B udapest), a n tib io tic s , a n d  25 mM H E P E S  (S erva). 
2 X 105 cells in  5 replicates w ere p la c e d  in to  f la t-b o tto m ed  m ic ro p la tes  (G reiner). Con A  (C albio- 
c h e m ) w a s  ad ded  to  a fin a l c o n c e n tra t io n  of 2.5 or 25 fig jn ú . T h e  cu ltu res were k e p t in  h u m id i
f ie d  a tm o sp h e re  a t  37°C fo r 72 h .

E ig h t  hours before h a rv e s t in g , 0.5 fiCi 3H -th y m id in e  (A m ersham ) was ad d ed  to  each  
w ell, t h e  cu ltu res  were sucked o ff  o n to  glass fibre  filte rs  (W h a tm a n  GF/c). Iso to p e  d e te rm in a 
t io n  w a s  m ad e  in  a N uclear C hicago Iso c ap  300 co u n te r a n d  th e  re su lts  were expressed  in  c .p .m .

C o cu ltiva tion  o f  “regulatory” a n d  “reactive” cells

A ccord ing  to th e  p ro ced u re  desc rib ed  above, 105 cells t r e a te d  w ith  MMC ( =  re g u la to ry  
cells) a n d  10s u n trea ted  a u to lo g o u s  ( =  reac tive) cells w ere  m ixed . Controls co n ta in in g  on ly  
r e a c t iv e  cells were also se t u p . T h e  effect o f fresh ly  se p a ra te d  an d  p re in cu b a ted  ( a t  4 °C) 
r e g u la to r y  cells was com pared to  t h a t  o f  p re in cu b ated  cells a t  37 °C ( =  100% ).

E ffe c t o f  supernatants o f  preincubated  P B M L s  on 
autologous lymphocyte D N A  syn th es is

106/m l PBM Ls were in c u b a te d  in  p lastic  tu b es  a t  4 °C a n d  37 °C for 24 h. T h e  e ffec t o f 
s u p e r n a ta n ts  obtained b y  c e n tr ifu g a tio n  was te s te d  o n  D N A  sy n th esis o f fresh ly  se p a ra te d  
a n d  p re in c u b a te d  lym phocy tes w h ic h  w ere cu ltu red  in  th e  su p e rn a ta n ts  o f p re c u ltu re d  a u to 
lo g o u s  cells.

E ffe c t o f  exogenous and endogenous PGs on D N A  syn thesis o f  Con A  stim ulated lym phocytes

T h e  effect of exogenous P G E j  a n d  P G E 2 (S igm a) w as te s te d . E ndogenous P G  sy n th es is  
w a s  in h ib i te d  by  1 fig/m l in d o m e th a c in  (IN D O , S igm a, U SA ). P G E t and  IN D O  w ere a d d e d  to  
th e  cells  im m edia te ly  before a d d in g  Con A.

A n a ly s is  o f  data

S ta tis t ic a l  significance w as  e v a lu a te d  by  S tu d e n t’s t te s t .  R esu lts  are expressed  a s  m ean  
±  S .E .M .

Acta Medica Hungarica 40, 1983



SENSITIVITY OF PREINCUBATED LYMPHOCYTES TO SUPPRESSOR REGULATION 197

R esults

E ffe c t  o f  p re in c u b a tio n  on Con A  s t im u la te d  D N A  syn thesis  o f  h u m a n  
lym p h o cy tes

The 2.5 jUg/ml Con А -induced D N A  synthesis was considerably increased  
w hen the lym p h ocytes had been preincubated  at 37 °C for 24 h (F ig . 1). The 
preincubated cells were washed in  TC-199 and cultured in fresh cu lture m edium  
to  abolish the effect o f supernatant factors. The D N A  synthesis o f  25 jtig/ml 
Con А -stim ulated lym phocytes also increased after preincubation at 37 °C, 
b u t to  a sm aller ex ten t. Con A rea c tiv ity  o f  lym phocytes did not change after 
incubation  at 4 °C.

Spontain. Con A 2.5 Con A 25 
/jg/ml /jg/ml

Fig. 1. E ffec t of p re in cu b a tio n  a t  4 °C a n d  37 °C on  ly m p h o cy te  DNA sy n th e s is  s t im u la te d  
w ith  Con A. (M ean o f 8 sep ara te  ex p erim en ts , m ean  ±  S E .M ., d a ta  are expressed  in  p e r  cen t

o f  co n tro l)

E ffe c t  o f  M M C -tre a te d  regulatory cells on  D N A  sy n th es is  o f  fr e sh ly  se p a ra te d  
a n d  p re in cu b a ted  lym phocytes

Freshly separated and preincubated (at 4 °C and 37 °C) cells after MMC 
treatm en t (“regulatory cells”) w ere added to  autologous lym p h o cy tes  stim u 
la ted  w ith Con A  (“ reactive cells” ). I f  reactive cells were preincubated a t 37 °C, 
the effect o f freshly separated and preincubated  (at 37 °C and 4 °C) regulatory  
cells was the sam e (F ig. 2a). I f  the regu latory  cells were added to  fresh ly  separ
ated  or preincubated (at 4 °C) reactive  cells th e  suppressive effect o f  freshly  
separated and preincubated regulatory cells a t 4°C was sign ifica n tly  greater 
com pared to  th at o f cells preincubated at 37 °C (F ig. 2b, c).
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Regulatory cells
37 °C, 24'h 
fresh 
4 °C. 24h

F ig . 2 . E f fe c t  of fresh ly  s e p a ra te d  a n d  p re in cu b ated  r e g u la to ry  (M M C -treated) cells o n  D N A  
sy n th e s is  o f fresh  and  p re in c u b a te d  lym phocytes s t im u la te d  w ith  Con A. (M ean of 8 se p a ra te  

experim ents, m e a n  ±  S .E .M .; d a ta  are ex p ressed  in  p e r  cen t o f contro l.)

E ffe c t  o f  su p ern a ta n ts  o f  p re in c u b a te d  cells on  D N A  sy n th e s is  o f  fre sh  
or p re in c u b a te d  lym p h o c y te s

D N A  synthesis o f  Con A -stim ulated fresh lym p h ocytes was inh ib ited  b y  
supernatants of autologous PBM Ls preincubated for 24 h. Suppressive a c tiv ity  
appeared in  the su p ern atan t of cells preincubated  b oth  at 4 °C and 37 °C 
(F ig . 3a). The D N A  sy n th esis  o f  lym phocytes p reincubated  at 37 °C in  th e  pres
ence o f  supernatant produced  at 37 °C was h igher th an  that of fresh lym p h o
cy tes  (F ig. 36). The ly m p h o cy tes  preincubated a t 4 °C and stim ulated  w ith  
2.5 p g /m l  Con A reta ined  th eir  sensitiv ity  to  th e  suppressive effect o f  super
n atan ts (Fig. 3c).

E ffe c t  o f  P G E s on D N A  s y n th e s is  o f  lym p h o cy tes

The effect o f P G E X and PG E 2 was in v estig a ted  on the proliferative  
response at low and h igh  doses of m itogen. T h e in h ib itory  effect of P G E s on  
D N A  synthesis was m ore pronounced at a low  m itogen  dose (Figs 4 -5 ) . L ym 
p h o cy te  proliferation w as decreased by P G E X and P G E 2 even in v ery  low  
concentration  (the en d ogen ou s PG synthesis w as sim ultaneously  inh ib ited  b y  
IN D O ).
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per

F ig . 3. E ffec t o f  su p e rn a ta n ts  (SN ) p ro d u ced  b y  au to lo g o u s m ononuclear leu k o cy tes  p re in c u 
b a te d  a t  4 °C a n d  37 °C for 24 h  on  D N A  sy n th esis  o f fresh  an d  p re in c u b a te d  ly m p h o cy tes . 
(M ean o f 8 sep a ra te  ex p erim en ts, m ean  ±  S .E .M .; d a ta  a re  expressed  in  p e r  c en t o f  co n tro l.)

F ig . 4. E ffec t o f P G E , on D N A  sy n th esis  o f  Con A s tim u la te d  lym phocy tes . E n d o g en o u s  PG  
p ro d u c tio n  w as abolished by  IN D O  (1 fig /m \). (M ean of 9 sep a ra te  ex p erim en ts, m ean  ±  S .E .M .; 
d a ta  a re  expressed  in  p e r cen t o f co n tro l.)  о  Con A, 2.5 /rg /m l; •  Con A , 2.5 fig /m l  -f- IN D O , 

1 fig /m \ ; □ Con A , 25 до /m l; ■  Con A , 25 д о /m l +  IN D O , 1 до /m l
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F ig . 5. E ffe c t o f P G E 2 on  D N A  syn thesis o f Con A  s tim u la te d  lym phocy tes . E n d o g en o u s PG  
p ro d u c tio n  w as abolished b y  IN D O (l /tg/m l). (M ean o f 6 se p a ra te  experim en ts, m ean  ±  S .E .M .; 
d a ta  a re  expressed  in  p e r c en t o f contro l.) о  Con A , 2.5 /tg /m l; •  Con A, 2.5 /rg/m l -f- IN D O , 

1 iig /m l; □  Con A , 25 Я  Con A, 25 fig /m l  +  IN D O , 1 ^tg/ml

Discussion

The short-lived suppressor phenom enon has been supposed to  be due to  
th e  disappearance o f suppressor cells during preincubation at 37 °C for 24 h, 
w hich  could be show n in  lym phocyte cultures using m itogen at a suboptim al 
concentration  [4, 6]. A close connection betw een the short lived suppressor cell 
fu n ction  and PG production  was supposed b y  G oodwin et al. [8, 9]. Our aim  
w as to  study the cause o f  enhancem ent o f  lym phocyte proliferation after 
preincubation. There were tw o possible exp lanations for the elevation  o f D N A  
syn th esis  o f preincubated lym phocytes, (i) an alteration o f suppressor cell 
fu n ction ; and (ii) a change of reactive lym p h ocyte sensitiv ity  to  supp
ression.

W e found th at the proliferative response to  Con A, both at low  and high 
concentrations, increased after preincubation o f lym phocytes at 37 °C for 
24 h. The supernatants o f  preincubated cells were rem oved and replaced b y  
fresh culture m edium . The enhancem ent o f  D N A  synthesis follow ing preincu
b ation  was substantia lly  m ore marked w ith  a low  Con A dose than w ith  a higher 
o n e (+ 2 0 0 %  and + 5 0 % ,respectively). Supposing a disappearance o f suppressor 
cells after incubation at 37 °C, we exam ined w hether the freshly separated  
lym p h ocytes and preincubated cells at 4 °C had a greater suppressive effect 
th a n  did preincubated cells at 37 °C. I f  th e  m itogen  reactive lym phocytes  
w ere preincubated at 37 °C, the effect o f fresh ly  separated cells and preincu
b a ted  ones at 4 °C or 37 °C was not different. I f  the m itogen reactive lym p h o
cy tes  were freshly separated or preincubated at 4 °C, the suppressor effect o f
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freshly separated regulatory cells and th ose preincubated at 4 °C w as greater  
com pared to th at o f  preincubated ones at 37 °C.

I f  the suppressive effect of regulatory cells is m ediated by soluble factor(s) 
appearing in the supernatant of preincubated  lym phocytes, the effect should  
change sim ilarly as the change o f  th e  suppressor effect o f regulatory cells. 
W e found that the proliferation of fresh ly  separated  lym phocytes was in h ib ited  
by supernatants produced by autologous lym p h ocytes preincubated a t 4 °C 
and 37 °C. The suppressive effect o f su p ern atan ts was m ost striking w hen  the  
supernatants were produced at 37 °C and te sted  on the DNA synthesis o f  fresh  
lym p h ocytes. The lym phocytes preincubated at 4 °C retained their sen sitiv ity  
to the suppressive effect of autologous su p ern atan ts; while the cells p rein cu b at
ed at 37 °C failed to  do so.

A  marked decrease in the sen sitiv ity  o f  m itogen reactive lym p h o cy tes  
to  exogenous PG Ej and P G E 2 was found after preincuhation at 37 °C for 24 h. 
A sim ilar phenom enon was observed in  con n ection  with the “ endogenous” PG  
effect [13]. A sign ificant suppression o f D N A  synthesis is caused b y  P G E s at 
such low  concentration (1 0 -8- 1 0 -9 M) w hich  can  be found in leukocyte cultures  
in  v itro  (8), and in inflam m atory sites in  v iv o  (11). Suppression by exogenous  
P G E t and PG E 2 w as higher at lower Con A concentration  (2.5 pg/m l) th an  at a 
higher one. A sim ilar relation was found b etw een  the Con A concentration  and  
the suppressor effect o f supernatants o f  preincubated  cells.
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CORRELATION BETWEEN BIOCHEMICAL TESTS, 
PARAMETERS OF DRUG ELIMINATION AND 
HEPATIC ENZYME INDUCTION IN CHRONIC 

LIVER DISEASES

T ü n d e  H o r v á t h , A. P á r , T. B e r ó , I. K á d a s , Cs . F á b i á n , T . J á v o r
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HOSPITAL, PÉCS, HUNGARY

(R eceived  J u n e  18, 1982)

T h e  b iochem ical liver fu n c tio n  te s ts  fo rm  a n  in teg ral p a r t  o f d iag n o s tic  p ractice  
in  h ep ato lo g y . In  th is  s tu d y  th e  p a ra m e te rs  su ited  for th e  e stim a tio n  o f  d ru g  e lim in a tio n  
a n d  of th e  in duced  s ta te  o f  th e  liv e r, th u s  th e  ex cre tio n  of D -glucaric  a c id , o f m en tho l 
g lu cu ron ide  an d  th e  p a ram ete rs  o f  a n tip y r in e  a n d  su lphad im id ine  k in e tic s  w ere  corre
la te d  w ith  th e  re su lts  o f b iochem ical la b o ra to ry  te s ts  in p a tie n ts  w ith  ch ro n ic  liver 
disease. T h e  a im  w as to  estab lich  u n iv e rsa lly  v a lid  q u a n tita tiv e  c o rre la tio n s  be tw een  
th e  above  resu lts . M ultiple re la tio n sh ip s  w ere  revea led , b u t  generally  v a lid  co rre la tio n s 
fo r th e  g roup  of liver diseases occu rred  o n ly  in  special re la tio n sh ip s (se ru m  a lb u m in  
level a n d  a n tip y rin e  T ,/2; se rum  b iliru b in  leve l an d  su lphadim id ine T , /2). T h e  re su lts  
h av e  b een  ev a lu a te d  from  th e  m eth o d o lo g ica l a sp ec t to  w ork  o u t a n  a p p ro p ria te  dosage 
regim e in  liv e r diseases.

K eyw ords: an tip y rin e  k in etics , e x c re tio n  o f D -glucaric ac id , h u m a n  p h a rm a co 
k in e tics , liv e r disease, liver fu n c tio n  te s ts ,  su lp h ad im id in e  k inetics.

Introduction

N ow adays the studies o f certain b iochem ical parameters generally  called  
“ routine liver function tests” still belong to  the im portant m ethods o f  hepato- 
logical d iagnostics. These are supplem ented  b y  histological fin d in gs in  liver  
biopsy  specim ens. A given biochem ical syndrom e generally im plies typ ical 
m icroscopic features, though in  practice a com plete overlap does n ot occur 
[2 1 ,2 5 ].

Im pairm ent o f the functional cap acity  o f  the diseased liver  is reflected  
m ainly  in its  abnormal biochem ical p attern  [9]. In a wider sense th e  drug 
m etabolizing ab ility  and the adaptation  phenom enon term ed “ enzym e induc
tio n ” are also liver functions [3, 5]. The d iseased liver is generally considered  
to  be an induced condition [1], and therefore it  is uncertain w hether som e o f its  
m easurable functions such as D -glucaric acid excretion reflect a sta te  of

Send  o ffp r in t re q u es t to : D r. T ü n d e  H o rv á th ,  H-7643 Pécs, If jú sá g  u . 13, H u n g a ry
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in d u ction  or dam age in  som e diseases [7, 13, 14, 15]. Other functions, such as 
gam m a-G T activ ity  m ay reflect cholestasis in  in d iv id u al cases, but i f  th e  cir
cum stances of induction  are present, for exam ple, th e  effect of alcohol, th ey  
m ay also  reflect an induced state  [20, 25]. Their evaluation  raises various  
p o ssib ilities. E xam ination  o f th e  biochem ical te sts  called “routine liver fu n c
tio n s”  has becom e general practice. M easurem ent o f  the parameters o f  drug  
m etab olizin g  ability , or o f induction  requires special knowledge and equipm ent 
and, b esid es, it  is in conven ient for the p atien t. So i t  is common practice to  
draw conclusions from  th e abnorm alities o f b iochem ical liver function te sts  to  
changes in  drug elim ination  [27]. Another p ossib ility  is to  use the h isto logical 
fin d in gs as the basis o f conclusions [1, 10, 12, 17, 18, 23, 24, 26].

T h e aim of the present stu d y  was to  estab lish  w hether the biochem ical 
param eters had a generally va lid  significance for ju d gm en t o f the drug elim ina
tion  a b ility  and o f the induced state.

Patients and m ethods

T h ir ty -f iv e  u n tre a te d  m ale  a n d  fem ale p a tie n ts  a g e d  fro m  20 to  60 years, w ith  liv e r  
d isease  o f  heterogeneous aetio logy  a n d  v arious sev e rity , w e re  s tu d ied . L iver b io p sy  w as p e r 
fo rm ed  in  a ll o f th e  cases. O f th e  35 p a tie n ts  8 h ad  G ilb e rt’s sy n d ro m e ; 6 alcoholic f a t ty  l iv e r ;  
6 c h ro n ic  p e rs is te n t h e p a titis ;  6 ch ron ic  active  h e p a titis ; a n d  9 h a d  a  decom pensated  a lcoho lic  
c irrhosis .

T h e  m eth o d s fo r s tu d y in g  d ru g  m etabolizing  c a p a c ity  a n d  enzym e in d u ctio n  u se d  in  
th is  s tu d y  h a v e  been  d escribed  earlie r [12]. B riefly  th e y  w ere  as follows:

1. D -g lucaric  acid  ex cre tio n  in  24 h  u rin e , u sing  th e  m e th o d  of M arsh [19]. I t s  r e su lt  
in  liv e r  d isease  m ay  in d ica te  h ep a to ce llu la r  dam age o r in d u c tio n  [7, 13, 14, 15, 16].

2. M en th o l load ing  b y  o ra l a d m in is tra tio n  of 2 g m en th o l, according to  Szabó a n d  E b re  y  
[30], u s in g  th e  an a ly tica l m e th o d  o f B itte r  an d  M uir [4]. U r in a ry  m en th o l g lucuron ide e x c r e 
tio n  g iv es in fo rm a tio n  on g lu cu ro n ic  acid  co n ju g a tio n  a n d  i t  is su ited  for th e  e s tim a tio n  o f  
in d u c tio n  [11, 30].

3 . A n tip y rin e  k in e tic  s tu d y  b y  oral a d m in is tra tio n  20 m g/kg  of th e  te s t  d ru g . T h e  
m e th o d s  o f  B rodie  e t a l. [6 ] a n d  S o b erm an  e t al. [28] w e re  u se d  to  m easure th e  b io log ical 
half-life  ( T , /2) as well as th e  m etab o lic  clearance (M CR) o f  a n tip y rin e  [1, 2]. T he m e th o d  is 
su itab le  fo r  assessing th e  h y d ro x y la tin g  fu n c tio n  o f th e  m ix e d  fu n c tio n  m icrosom al en zy m e  
sy s te m  [3 , 22] and  also fo r th e  m ea su re m e n t o f in d u c tio n  [8 ].

4 . S u lp h ad im id in e  k in e tic  s tu d y  b y  i.v . a d m in is tra tio n  o f  1 g su lphadim id ine, acco rd in g  
to  T a ls e th  a n d  L a n d m ark  [31], u sin g  th e  an a ly tic a l m e th o d  o f  B ra tto n  and M arshall [32]. F o r  
th e  m e a su re m e n t of a c e ty la tin g  a b ili ty  th e  biological h a lf-life  (T j/2) o f su lp h ad im id in e  w as 
ap p lie d  [23].

T h e  co rre la tions a n d  re la tio n sh ip s  exam ined  w ere  as fo llow s:
I .  T h e  co rre la tion  b e tw ee n  se ru m  a lb u m in  leve l ( in d ic a to r  o f syn th e tiz in g  a b ility  o f  th e  

liv e r) a n d  m icrosom al fu n c tio n s  (ex cre tio n  o f D -g lucaric  ac id , m en th o l g lucuronide, a n tip y r in e  
T j /2) w a s  in v es tig a te d .

I I .  P ro th ro m b in  a n d  fib rin o g en  va lues were c o m p a red  w ith  th e  h y d ro x y la tin g  a b il i ty , 
re fle c te d  in  th e  value  o f a n tip y r in e  M CR (m etabo lic  c learan ce  ra te ) .

I I I .  T h e  value  o f SG O T an  in d ex  of p a ren ch y m a l les io n , w as com pared  w ith  th e  h y d ro x y 
la tin g  a b il i ty  (an tip y rin e  M CR).

IV . T h e  serum  b iliru b in  leve l w as co rre la ted  to  th e  a c e ty la tin g  ab ility  (su lp h ad im id in e
T1 / 2 ).

V . G am m a-G T  a c tiv ity  w as co rre la ted  to  th e  en d o g en o u s and  exogenous in d ic a to rs  o f 
in d u c tio n , th e  ex cre tio n  o f  D -g lu caric  acid , and  of m e n th o l g lucuron ide. T heir in te rre la tio n  
w as a lso  ex am in ed  [8, 11, 20].

F o r  ev a lu a tio n  o f th e  re su lts  co rre la tio n  an alysis, v a r ia n c e  analysis an d  th e  tw o -sam p le  
t t e s t  w e re  used . T he d iag ram s re p re se n t th e  d iagnostic  d is tr ib u tio n  of p a tien ts , an d  th e  c o rre 
la tio n  o r  th e  re la tio n sh ip  b e tw een  th e ir  given p a ram ete rs .
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Results

I. The on ly  significant correlation of th e  serum  album in level w as th at  
w ith  antipyrine k inetics (T ,/2) (F ig . la , b, c).
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F ig . 1. C orre la tion  be tw een  se ru m  a lb u m in  and  th e  m ic ro so m al functions a c tiv ity , a D -g lucaric  
a c id  e x c re tio n , b G lucuronide b in d in g  c ap ac ity , c H y d ro x y la tin g  fu n c tio n . S ig n ifican t co rre la tio n  

w a s  fo u n d  betw een se ru m  a lb u m in  level an d  th e  h y d ro x y la tin g  fu n c tio n  (a n tip y r in e  T j/г)

I I . The statistical d ifferences betw een th e  m ean antipyrine va lu es for the  
n orm al and low prothrom bin activ ities in d icated  th a t low prothrom bin values  
in d ic a te  a major im pairm ent o f  the h ydroxylating  ab ility  (Fig. 2). T he fibrino
gen  le v e l m ay change in  tw o  directions; it  m ay be elevated  or low ered . The 
rela tion sh ip  of low fib rin ogen  levels w ith  th e  hydroxylating cap acity  was the  
sam e as th at of a low  prothrom bin  activ ity  (F ig . 3).
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F ig . 2 . R ela tionsh ip  b e tw een  a n tip y r in e  MCR v a lu es a n d  p ro th ro m b in  a c tiv ity :  M C R  values 
b e lo n g in g  to  norm al an d  p a th o lo g ic a l p ro th ro m b in  v a lu es. T he d ifference of h y d ro x y la tin g  

a b il i ty  b e tw ee n  tw o g ro u p s is  sign ifican t
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M CR : rç_2 <0.05; Р2-з > 0 .0 5 ; Р,_з >0.05
F • Рь2 < 0.05 Р;_3< 0.05 Р,_3<0.05

E2
•
о
Д
A
□

MCR (mean±SD.)

a l coho l i c  l i ver  c i r r h o s i s  
a l coho l i c  f a t t y  l iver 
a l cohol i c  h e p a t i t i s  
ch r on i c  a c t i ve  h e p a t i t i s  
G i I b e r t ' s  s y n d r o m e

I 60

- 4 . 0 -
\
СЛ

- 2.0 ul

J  0

F ig . 3. R e la tio n sh ip  b e tw ee n  an tip y rin e  MCR v a lu e s  a n d  fib rin o g en  (F ) level: M CR values 
belonging to low ered , n e a r ly  n o rm al and  e levated  f ib rin o g e n  levels. S ig n ifican t d im in u tio n  of 

h y d ro x y la tin g  a b ili ty  w as found in  th e  g ro u p  w ith  low  fib rin o g en  level

III. SCOT is an im portant liver function  test, but in  connection w ith  the  
present aim it w as uninform ative itself. Its  b io logical significance depends on the  
severity  and a c tiv ity  o f  the disease, and the sam e is the case w ith  the hydroxy
lating  ability (F ig. 4).
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F ig . 4 . R e la tio n sh ip  b e tw ee n  a n tip y r in e  MCR values a n d  SC O T : SGOT v a lu es belonging to  g ro u p s o f 
d am ag es w ith  various b io ch em ica l a c tiv ity . The d ifferences o f  h y d ro x y la tin g  a b ili ty  an d  SCO T v a lu es 
w ere p a ra lle l in com parison  o f g ro u p s  on ly  w ith  extrem e clin ica l a n d  b iological d ifferences (1 a n d  4, 3 a n d  4)
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IV . T h e correlation o f th e  serum  bilirubin level w ith  the sulphadim idine  
T i/2 w as sign ificant sta tistica lly , desp ite the sm all num ber o f cases (F ig . 5).

Y . T here were no dem onstrable connections betw een the three induction  
param eters in  the group of heterogenous liver disease (F ig. 6a, b , c). T his w as, 
how ever, tru e  only for a large group since the param eter m ay show a sign ificant 
correlation  in  a smaller hom ogeneous group. Gamnia-GT a ctiv ity  andD -glucaric  
acid ex cretio n  showed a close correlation  in patients w ith  alcoholic fa tty  liver
(F ig. 7).

F ig. 5. C o rre la tio n  betw een su lp h a d im id in e  k in e tica l p a ra m e te r  (T 1/ 2) and  serum  b iliru b in  level 
in  p a t ie n ts  w i th  various chronic liver d iseases. S ig n ifican t co rre la tio n  w as fo u n d  b e tw een  serum  

bilirubin  level a n d  su lp h ad im id in e  e lim ination  (T 1/2)

F ig . 6a.
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F ig . 6. C orrelation  b e tw een  enzym e in d u c tio n  p a ram e te rs  in  g roups of p a tie n ts  w ith  various 
chron ic  liver disease: a D -glucaric  acid  ex cre tio n  and  g lu cu ro n id e  b in d in g  c ap a c ity , b. D -gluca- 
ric  acid  excretion  a n d  se ru m  gainm a-G T  a c tiv ity , c. Serum  g am m a-G T  a c tiv ity  a n d  glucuronide 
b in d in g  capacity . C o rre la tio n  was n o t fo u n d  betw een th e  th re e  p a ram e te rs  o f enzym e in d u ctio n
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F ig . 7. C o rre la tio n  betw een D -g lu caric  ac id  ex cre tio n  a n d  serum  gam m a-G T  a c tiv ity  in  a  group 
o f p a t i e n ts  w i th  alcoholic f a t ty  liv e r. P o s it iv e  co rre la tio n  w as fo u n d  be tw een  th ese  tw o  p a ra 

m ete rs

Discussion

N um erous studies have b een  undertaken to  sim plify the assessm ent o f the 
drug m etab olizin g  ability  in  liv er  diseases [3, 5, 29 ]. Our correlation studies 
have a lso  been  concerned w ith  th is  question. I t  has been a ttem pted  to  use the  
de R itis  q u otien t for th is purpose in  viral hepatitis [7]. The variations o f the 
e lev a ted  serum  bilitubin leve l after treatm ent were w idely used in  G ilbert’s 
syn d rom e for correlation stu d ies for induction indicators [18]. A  correlation  
has b een  dem onstrated betw een  D-glucaric acid excretion  and th e  k 2 elim ina
tion  co n sta n t of am inopyrine k in etics in normal individuals [15], and also be
tw een  an tipyrine kinetics (MCR) and the serum album in level, betw een  galac
tose  e lim in ation  capacity and prothrom bin a c tiv ity  and betw een antipyrine  
k in etics and  urinary 6-beta-hydroxycortisol excretion  [3,14]. The results of 
such stu d ie s  are greatly in flu en ced  b y  the characteristics o f the group, and by  
th e  p rev io u s treatm ent [10, 16 , 22]. It  is a special problem  in liver diseases, 
in  co n tra st  to  normal subjects, th a t the size o f the liver is not in  proportion to 
b o d y  s iz e , neither correlates w ith  the galactose elim ination , nor w ith  brom sul- 
p h o p h th a le in  transport. The reliab ility  of the k inetic param eters m ay be 
im p roved  b y  estim ation o f liv er  size and correcting th e  values according to  the 
resu lt [5 ] .

Serum  albumin provides a liver function param eter w hich show s pro
g ressiv e ly  changing values in  on e direction only even  in heterogenous groups.
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(In the present m aterial the serum album in levels were given in per cen ts o f the 
electrophoretic va lu e because in cirrhosis the absolute values w ere influenced  
b y  w ater retention .) On th e  basis o f its changes, the serum album in leve l seems 
to  provide the ideal basis for assessm ent o f the drug elim inating ab ility , but our 
results did not support th is . T hey only  indicated  that an im pairm ent o f the  
hydroxylating function , as reflected  in the antipyrine T t/2, is c lose ly  related to 
the decrease of the album in level.

The relationships betw een abnorm al prothrom bin and fibrinogen  values 
and drug elim ination are know n from earlier studies [3, 27]. I t  is , how ever, 
questionable w hether the sen sitiv ity  o f prothrom bin activ ity  approaches that 
of the album in level. The b idirectional changes o f the fibrinogen lev e l cause 
difficulties in such correlation studies. SGOT values as ind icators o f  paren
chym al damage are o f  im portance only i f  their clinical background is known. 
It is not irrelevant w hether a sligh tly  elevated  GOT is found in  liver  disease of 
m inor severity  or in one o f  major severity . The sulphadim idine param eters 
(biological half-life, proportion o f the acetylated  fraction in serum  and urine) 
show a behavior sim ilar to  th at of IN H , i.e. a b im odal distribution in  th e  normal 
population. The m ean biological half-life of the slow and rapid acety la tors vary  
w ithin  certain lim its, depending on the population under stu d y  and on the 
experim ental circum stances [23, 33].

W e have no su ffic ien t explanation  for the relationship betw een  sulphadi
m idine T j(2 and the serum  bilirubin level found in  the present stu d y , because the  
protein binding has not been exam ined. I t  is, how ever, known th a t th e  elim ina
tion  o f com pounds in  an acety lated  form is im paired in jaundice, th u s 70%  of the 
patients w ith  G ilbert’s disease were found to  be slow acety lators [18, 26]. 
L evi et al., on the basis o f k inetic studies of IN H , which is also elim inated  in 
acetylated  form, found th e  prolongation of half-life in hepatic d isease propor
tional to the increase in the serum bilirubin level, and the (IN H -lia lf-lives showed 
no bim odal distribution [17]. H aving no inform ation on protein b inding the 
cause o f the distribution is uncertain.

The significance o f  biochem ical param eters in  drug elim ination  is indis
putable. H ow ever, in  v iew  o f the m ultip licity  o f  interrelations, a g iven  liver 
function te s t  hardly seem s to  have such an inform ative value in itse lf , as it was 
observed betw een the serum  bilirubin level and sulphadim idine kinetics. 
It seem s more likely  th a t the clinical pattern and the coexistence o f  biochem ical 
tests indicating a w ell-defined liver dam age m ay be d istinctive from  th is point 
o f v iew . The drug elim inating capacity  m ay serve in this sense an additional 
liver function  test. This interpretation  o f the relationships m ay con stitu te  the 
basis of a discrim inance analysis. Thus, it is felt th at system atic  prospective  
studies o f well-defined groups of liver diseases have preserved their va lu e in the 
investigation  o f relationships betw een biochem ical tests and drug m etabolizing  
ability . It seems th at retrospective discrim inance analysis will becom e more
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in form ative  with the use o f  m ore clinical tests and param eters o f drug elim inat
in g  ab ility . A retrospective grouping of patients b y  th e  use o f representative  
param eters m ay co n stitu te  th e  basis for the elaboration  o f rational dosage 
regim e.
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GASTRIC ACID AND SERUM GASTRIN RESPONSE 
TO SHAM FEEDING, AND THE EFFECT OF 
CIMETIDINE ON THE RESPONSE TO SHAM 

FEEDING IN DUODENAL UUCER PATIENTS

I. K isfa lv i, P . F ö ldv á ri, К . Szűcs

H U N G A RIA N  STATE RAILW AYS H O S P IT A L , BU D A PEST, HUNGARY 

(R ece iv ed  N o v em b er 29, 1982)

S h am  feeding resu lted  in  a  s ign ifican t in c re a se  o f gastric  acid sec re tio n  in  12 m ale 
p a tie n ts  w ith  duo d en al ulcer. No sign ifican t ch an g e  in  serum  g astrin  c o n c e n tra t io n  w as 
p ro d u ced  b y  sh am  feeding. R e p ro d u c ib ility  o f  g a s tr ic  acid  response to  sh am  fe ed in g  w as 
v e ry  good (r =  0.74). T he m ean  peak  30 m in  acid  o u tp u t am o u n ted  to  9.5 ±  1.0 
m m ol/30 m in  follow ing sham  feeding. T h a t w as  4 6 .5 %  of th e  30 m in  p e a k  ac id  o u tp u t  
elicited  b y  p e n ta g a s tr in  in fusion  a d m in is te red  in  a  dose of 1.5 pg /kg /b . C im e tid in e  in  a 
dose o f 2 m g /k g /h  a lm ost com p le te ly  reduced  (b y  8 5 % ) th e  gastric  acid sec re tio n  in d u ced  
b y  sh am  feed ing . C im etidine d id  n o t cause a n y  ch an g e  in  serum  g a str in  c o n c e n tra tio n  
du rin g  a n d  a f te r  sham  feeding.

K eyw ords: duodenal u lcer, sham  feed in g , c im etid in e , gastric  acid , se ru m  g a s tr in

Introduction

In duodenal ulcer patients the gastric acid  response to sham feed in g , the  
serum gastrin concentration during and after  sham  feeding, and th e  effect o f 
cim etidine on sham  feeding were in vestigated .

M aterials and m ethods

T w elve m ale p a tie n ts  w ith  d u o d en a l u lcer p a r t ic ip a te d  in  th e  s tudy . T hey  ra n g e d  in  age 
from  22 to  54 (m ean  36.4) years and  th e ir  m ean  w e ig h t w as 65.6 kg.

D u o d en al u lce r  w as d iagnosed on  th e  hasis o f  a n  u lce r c ra te r  in b a riu m  s tu d ie s  a n d  b y  
endoscopy. A n tise c re to ry  drugs w ere d iscon tinued  a t  le a s t  th re e  days before th e  e x p e rim e n ts . 
A fter and  o v e rn ig h t f a s t  a  n asogastric  tu b e  was p lac ed  in  th e  an tru m . In  th e  f i r s t  h o u r ,  b asa l 
acid  secre tion  w as m easu red , th e n  th e  sub jec ts  w ere  fed  a te s t  m eal consisting  o f  200 g fried  
p o rk , 250 g fren ch -fried  p o ta to e s  an d  200 m l w a te r . T h e  te s t  m eal was seasoned w ith  s a l t  and  
pepper. A “ m odified  sh am  feeding”  te s t  [14, 16] b y  “ chew  a n d  sp it”  techn ique  w as u se d . T he 
p a tie n ts  ta s te d  th e  m ea l, an d  chew ed it  for 30 m in . T h e y  w ere in stru c ted  n o t to  sw allo w  th e  
food an d  h a d  to  rin se  th e ir  m o u th  w ith  w a te r  a f te r  e v e ry  m orsel. D uring  a ll te s ts  g a s tr ic  a sp i
ra te s  were checked  fo r sw allow ed food p a rtic le s  a n d  n o n e  w as found.

I3 Send o ffp r in t req u ests  to : D r. I .  K isfa lv i, F i f th  D e p a r tm e n t o f In te rn a l M ed icin e , H u n 
g arian  S ta te  R a ilw ay s  H o sp ita l, H -1145 B u d ap es t, S z á n tó  B éla  u . 9 /b , H u n g a ry
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I n  s tu d ies  w ith  p e n ta g a s tr in ,  a n  in trav en o u s in fu s io n  o f  p e n ta g as tr in  (P e p ta v lo n , I .C .I .)  
w a s  g iv e n  in  a co n stan t dose o f 1.5 /(g /k g /h  for 60 m in u te s . T h is  dose of p e n ta g a s tr in  u su a lly  
e lic its  th e  m ax im al sec re to ry  r a te  in  duodenal u lcer p a t ie n ts  [5].

T h e  v a ria b ility  in  ac id  o u tp u t  p rovoked  b y  sh a m  feed in g  was exam ined  a f te r  a  4 -d a y  
in te r v a l .  T h e  regression line  w as c a lcu la te d  b y  th e  m e th o d  o f lea s t squares. L in e ar re g re ss io n  
e q u a t io n ,  co rre la tio n  coeffic ien t a n d  significance w ere  g iv en .

I n  s tu d ies  w ith  sh am  fe ed in g  and  c im etid ine , a n  in tra v en o u s  in fusion  o f c im e tid in e  
(T a g a m e t)  w as ad m in istered  w ith  a  dose of 2 m g /k g /h  fo r  one  hour. The in fusion  w as s ta r te d  
a t  t h e  b eg in n in g  of sham  feed in g .

G a s tr ic  secretion  w as co llec ted  b y  an  electric su c tio n  p u m p  in  15 m in periods. T h e  v o lu m e  
o f  g a s t r ic  secretion  was m ea su re d  a n d  hydrogen  io n  c o n c e n tra tio n  was d e te rm in ed  b y  a  glass 
e le c tro d e . P o ten tio m etrie  t i t r a t i o n  to  p H  7.0 w ith  0.1 N  N a O H  was used. A cid o u tp u t  in  15 
m in  p e r io d s  w as calcu la ted  in  m illim o les (m m ol p e r  15 m in ). T he resu lts  w ere e x p re sse d  as 
m e a n  a n d  ±  S.E.M .

T h e  30 m in p eak  acid  o u tp u t  (PA O ) in  response  to  sh a m  feeding and  p e n ta g a s tr in  in fu 
s io n  w a s  expressed  in  th e  su m  o f  th e  tw o h ighest co n se cu tiv e  15 m in  gastric  acid  o u tp u ts  fo l
lo w in g  th e  s ta r t  of th e  te s ts .

I n  sh am  feeding a n d  c im e tid in e  experim en ts th e  p e rc e n ta g e  of in h ib ition  w as c a lc u la te d  
b y  e x p re ss in g  th e  30 m in  P A O  d u r in g  sham  feeding a lo n e  a n d  in  th e  sam e periods th e  m e a n  30 
m in  a c id  o u tp u t  during  sh am  fe ed in g  an d  c im etid ine. T h e  significance of differences in  th e  15 
m in  a c id  o u tp u ts  was te s te d  b y  t te s t .

V en o u s  blood for d e te rm in in g  serum  g a str in  c o n c e n tra tio n s  was collected th r o u g h  an  
in d w e llin g  c a th e te r , w hich  w as k e p t  open  by  slow sa lin e  in fu sio n . B lood sam ples w ere o b ta in e d  
a t  15 m in  in te rv a ls  before , d u r in g  a n d  a fte r sham  feed in g . B lood was sto red  a t  — 20 °C  u n til  
a s s a y e d . A ll sam ples were te s te d  b y  CIS CEA S O R IN  k i t  in  dup lica te  in th e  sam e a ssa y . T he 
b a s a l  se ru m  g astrin  c o n c e n tra tio n  w as defined as th e  m e a n  of th e  tw o serum  g a s tr in  levels 
m e a su re d  before sham  feeding.

Results

A s shown in F ig. 1, acid  secretion w as stab le  during the 60 m in . basal 
p eriod . During sham feed in g  acid secretion increased and reached th e  peak  
d u rin g  the second 15 m in. period o f sham feed in g . During the n ex t 30 m in, 
acid  secretion  decreased. A cid  rises in response to  sham  feeding were sign ifican t  
a b o v e  basal levels.
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F ig . 1. E ffec t of sham  feed ing  o n  se ru m  g astrin  leve l a n d  g as tr ic  acid secretion  in  12 d u o d e n a l 
u lc e r  p a tien ts . A ste risk s in d ic a te  sign ifican t d iffe ren ces.) * P  <  0.05, ** P  <  0.01
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Sham feeding caused only a sm all rise in  serum gastrin concentration. 
The peak gastrin increm ent was reached b y  the end of sham  feeding, i.e. at 30 
min but it  was not sign ificant as com pared to  the basal gastrin level.

R eproducibility o f  the gastric acid response to  sham  feeding in the first 
hour in the 12 duodenal ulcer patients is show n in Fig 2. A h igh ly  significant 
(p <C 0.001) correlation (r =  0.74) was observed betw een results o f the first 
and second tests.

Acid output (mmol/h) Test II

F ig. 2 . R ep ro d u c ib ility  o f g a s tr ic  acid  secre tion  evoked  b y  sh am  feeding. E a c h  p o in t rep resen ts
re su lts  o f tw o  te s ts  in  one su b je c t

Figure 3 illustrates th e  30 m inute m ean gastric acid secretory responses 
(PAO) to sham  feeding and pentagastrin infusion in the 12 duodenal ulcer 
patien ts. PAO am ounted to  9.5 ± 1 . 0  m m ol/30 m in follow ing sham  feeding, 
corresponding to  46.5%  o f  the m ean 30 min peak acid ou tput to  pentagastrin  
(20.4 ±  1.55 m m ol/30 m in).

Fig. 3. P eak  acid  o u tp u ts  p ro d u ced  by  p e n ta g a s tr in  in fusion  g iven  in  a  dose of 1.5 /ig /k g /h , 
an d  b y  sh am  feeding in  th e  12 d u o d en a l u lcer p a tie n ts
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F igure 4 shows th a t cim etid ine infusion alm ost com pletely  abolished the  
acid  response to sham feed ing . Cim etidine produced no change in the serum  
gastr in  lev e l observed during and after sham  feeding. The acid inhib ition  was
85% .

F ig . 4 . E ffe c t of c im etid ine  on  g a s tr ic  acid  secre tion  s tim u la te d  b y  sh am  feeding a n d  on  th e  
se ru m  g a s tr in  level du rin g  a n d  a f te r  sh am  feeding. Solid lines re p re se n t effects o f  sh a m  feeding 
a s  c o n tro ls  in  th e  12 p a tie n ts  w ith  d u o d en a l ulcer. A sterisks in d ica te  s ig n ifican t d ifferences.

** P  <  0.01, *** P  <  0.001

D iscussion

Sham  feeding is probab ly  th e  m ost physiological w ay to  induce vagal 
gastr ic  acid secretion b y  a c tiv a tin g  efferent vagal pathw ays to  th e  stom ach. 
In  th e  present study sham  feed ing resulted in  a m arked and sign ificant increase 
o f  gastric  acid secretion in  duodenal ulcer patients. Our results are in  agreem ent 
w ith  th e  observations o f o ther authors who found a sim ilar sign ificant acid 
resp on se to  sham feeding in  h ea lth y  hum ans [3, 7, 10, I I ,  13] and in  duodenal 
u lcer patien ts [3, 6, 7, 8, 10, 12, 14, 16]. W e found th at sham  feeding did not 
cause a significant increase in  serum  gastrin concentration  in duodenal ulcer 
p a tien ts  when the stom ach con ten ts were aspirated. Our results confirm  the  
reports o f  several authors [7, 8 , 9, 11, 15 ,16]  who found no sign ificant change in  
serum  gastrin level fo llow ing sham  feeding but disagree w ith  som e workers 
[1, 2 , 4 , 6, 10] who were able to  dem onstrate a significant increase o f  the serum  
gastr in  concentration during sham  feeding. The reason for the discrepancy is 
n o t know n. It was suggested  th a t th e  standard aspiration technique probably  
allow s som e acid to  bath e th e  antral m ucosa which m ay produce a feedback  
in h ib itio n  of gastrin release [13]. N am ely , in previous studies w hen the intra- 
gastric  pH  was kept at 5.0  b y  in  v ivo  intragastric titra tion  during sham  feeding
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in man, there w as a significant increase in  th e  serum  gastrin level [1, 2 ]. 
On the other hand, when the intragastric pH  w as m aintained at 2.5, there was 
no gastrin response to  sham feeding [2]. In con trastw ith  these stu d ies,S ten q u ist  
et al. [16] and K onturek et al. [8] were unable to  confirm  this suggestion. T hese  
authors m aintained the intragastric pH  betw een  6.1 and 8.1 [16] or at 5.5  [8] 
and did not find any significant increase in th e  serum  gastrin level during sham  
feeding.

Our find ing  th at the serum  gastrin response to  sham  feeding w as not 
significant ind icates th at the vaga l release o f gastrin  is o f  minor im portance for 
gastric acid secretion  stim ulated  b y  sham feed ing  in  duodenal ulcer p atien ts. 
This observation m ay be interpreted so th a t va g a l excita tion  induces gastric 
acid secretion alm ost entirely b y  direct cholinergic activation  of the parietal 
cells.

R eproducibility  o f the gastric acid response to  sham  feeding revealed  
a close correlation (r == 0.74) betw een the different variables. No sign ificant  
difference was detected  betw een the acid responses obtained in duplicate tests  
w ith  sham feeding in 12 duodenal ulcer patients.

PAO during sham feeding was 46.5%  as expressed as a percentage o f  
PAO to  pentagastrin  infusion given in a dose o f  1.5 pg/kg/hr.

In 12 p atien ts w ith  duodenal ulcer the acid response to sham feeding w as 
alm ost to ta lly  abolished by adm inistering cim etid ine in  a dose o f 2.0 m g/kg/h . 
The inhibition o f  gastric acid secretion am ounted to  85% . Cimetidine caused no 
change in the serum  gastrin level during sham  feed ing.
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MICROBIOLOGICAL FINDINGS AND PROTEIN 
CONCENTRATION IN GASTRIC JUICE

Z s u z s a n n a  S o m o s , G y . M ó z s i k 1, S . L o i b l ,2 Б .  S é l l e y 3, G y ö n g y i  C z i r n e r 3,

P. G r ó f

D EPARTM ENT OF DERM ATOLOGY AND 1 F IR S T  D EPA RTM EN T O F M ED IC IN E , U N IV E R S IT Y  M EDICAL 
SCHOOL, PÉCS, 'PO L L A C K  M IHÁ LY  U N IV ER SITY  OF TECH N ICA L SCIENCES AND »IN STITU TE OF 

PU BLIC  H EA LTH , PÉCS, H U N G A RY  ,

(R eceived M ay 17, 1982)

F ro m  17 p a tie n ts  su b jec ted  to  p e n ta g a s tr in  te s t,  136 sam ples o f  g a s tr ic  ju ice  
(fasting  sam ple , b a sa l secre tion , frac tions a f te r  s tim u la tio n )  w ere co llected . T he concen
tra t io n  o f th e  p ro te in  co m p o n en ts  (IgG , IgA , IgM , C3 a n d  a lb u m in ) in  th e  fa s tin g  sam ples 
were in  excess o f  th o se  fo u n d  in  th e  basal sec re tio n , b u t  p ro te in  o u tp u t  (v o lu m e X con
c en tra tio n ) w as n e a rly  id en tica l in  th e  tw o  sam ples. T he p ro te in  co n ce n tra tio n  o f th e  
frac tions o b ta in e d  in  response  to  p e n ta g a s tr in  s tim u la tio n  w ere too  low  to  be m easu r
able. A ccord ing  to  c o rre la tio n  analysis, p ro te in  co n ce n tra tio n  in  th e  g as tr ic  ju ice  is p ri
m arily  th e  fu n c tio n  o f th e  m icrobiological fin d in g . T h e  allergic effect o f  m icroorgan ism s 
in  th e  g as tr ic  ju ic e  m ay  give rise to  an  increase  in  its  im m u n o g lo b u lin  an d  a lb u m in  
con cen tra tio n s

K eyw ords: p e n ta g a s tr in  te s t,  g astric  ju ic e , m icrobiological find ings, im m u n o 
globulins, im m u n e  response

Introduction

The digestive system  is a rich source o f  liv ing (m icrobial) and dead 
(nutritive, microbial) antigens. The m ucous m em branes are in  continuous 
contact w ith  countless antigens and allergens. The gastrointestinal m icroflora 
is under the control o f  m ultiple factors. N onspecific  factors o f regulatory in 
fluence include peristalsis, proteolytic enzym es, lysozym e, conjugated bile 
acids, bacterial antagonism  or synergism  and gastric acid [1]. The specific  
factors are provided by secretory im m unoglobulins (IgA , IgM) attain ing the  
m ucosal im m une system  [13]. I t  is due to  th e  com plex effect o f these factors 
th a t 33% o f the gastric and 20%  of the duodenal juice are sterile [4], though  
the reservoir function  o f th e  stom ach som ew hat inh ib its the defence m echanism  
of the gastric m ucosa. The h ighest m icrobial counts have been found in  achlor
hydric cases [12] and Varró regards E. coli contam ination  o f the gastric ju ice as 
inseparable from achlorhydria [14].

In gastric achlorhydria or hypochlorhydria the incidence o f duodenal 
colonization o f pathogens is also high. The m icrobial populations o f  the hy- 
pochlorhydric or achlorhydric gastric juice find  easy  access to the duodenum  in
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th is w a y  [7]; the regulatory e ffec t o f gastric acid ity  th u s extends to  the duode
nal m icroflora as well [2].

T h e digestive a ctiv ity  o f  th e  proteolytic enzym es also belongs to  the  
factors accounting for the absence o f  proteins and antigens from th e norm o- 
chlorhydric gastric juice [10]. T his im plies th at the im m unoglobulins atta in ing  
th e  surface of the gastric m ucosa display their defence m echanism  on ly  in 
certa in  situations. Under physio logica l conditions proteolysis o f antibodies  
m ay ev en  take place. Som e tw e n ty  years ago H eiskell e t al. [3] raised th e  possi
b ility  th a t  in  gastric m alignancy th e  m echanism  accounting for the w ide variety  
o f p rotein s in the gastric ju ice  m ust be a more com plex one than  a sim ple  
haem orrhage. Their findings h a v e  been confirm ed b y  further studies [8, 9, 16].

E arlier [11] we have fou n d  striking differences betw een hypo- or achlor
hydric and hyper- or norm ochlorhydric sam ples in  th is respect. The results 
o f m icrobiological studies w ere closely  related to  the acid ity  o f gastric ju ice  
[10, 11 ], the m icrobiological fin d in g  having been invariably  positive in  the  
cases o f  hypochlorhydria or achlorhydria, but on ly  in a sm all proportion of 
th ose  o f  hyperchlorhydria or norm ochlorhydria. M oreover, in all cases in  w hich  
m icroorganism s had been fou n d  in  th e  gastric ju ice, the im m unoglobulin  and  
album in  levels of all fractions w ere higher than in  the case o f negative bacterio
log ica l findings. The h ighest im m unoglobulin  concentrations were found in  the  
presence o f  a m ixed bacterial flora. The relationship betw een the increase in the  
im m unoglobulin  concentrations and m icrobiological findings was no confined to  
th e  gastric  juice; it was also dem onstrable in  the duodenal flu id  (bile fractions 
A , B , C) [11].

A s it is known, the sm allest gastric volum es are observed in th e  case of 
achlorhydria. It was therefore ju stified  to  exam ine the question how  far the  
com p osition  of proteins and m icroorganism s in the gastric juice is determ ined  
b y  th e ir  concentration. W e h a v e  therefore subjected to  a com parative stu d y  the 
fraction s obtained during a pentagastrin  test, to  id en tify  the factors accounting  
for th e  increase in protein concentration . Thus, the relation betw een the bac
ter ia l cou n t, the protein concentration  and the param eters o f acid ity  (chem ical 
reaction , HC1 concentration, acid secretory responsive) has been exam ined.

Patients and methods

S ev en teen  p a tie n ts , 13 w ith  d u o d e n a l u lcer an d  4 w ith  g a s tr ic  sy m p to m s w ith  no  o rgan ic  
a b n o rm a li ty ,  were sub jected  to  a  p e n ta g a s tr in  te s t  (A c ig n o st® , B erlin-C hem ie, G D R  6 /ig /kg 
su b c u tan e o u s ly ). G astric  ju ice  w as w ith d ra w n  f irs t  in  th e  fa s tin g  s ta te , follow ed b y  collection  
o f  f ra c t io n s  a t  15 m in  in te rv a ls  o v e r  1 h  p rio r to  p e n ta g a s tr in  s tim u la tio n  (B A O : b a sa l acid  
o u tp u t) ,  th e n  for an o th er h o u r  a f te r  p e n ta g a s tr in  s tim u la tio n  (M AO: m ax im al acid  o u tp u t) .  
A  t o ta l  o f  136 sam ples was e x am in ed . D iagnosis w as based  o n  endoscopic o r X - ra y  ev idence 
in  e a c h  case. No ulcerogenic d ru g s  (sa licy lates , a n tirh e u m a tic  o r a n tih y p e rte n s iv e  agen ts, 
s te ro id s )  h a d  been adm in iste red , a n d  no  ab n o rm alitie s  of th e  p a ren c h y m a l, endocrine  or b lood- 
fo rm in g  o rg an s were d em o n strab le  in  a n y  o f th e  cases.
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In  each  frac tio n  th e  co n ce n tra tio n  o f IgG , IgA , IgM , com plem ent C3, a lb u m in  (g/1), 
vo lu m e, chem ical reac tio n , HC1 c o n c e n tra tio n  (m mol/1) and  acid secre to ry  resp o n se  (m m ol/15 
m in  or h) was d e te rm in ed , th en  th e  fa s tin g  g a s tr ic  ju ice  and  th e  basal se c re tio n  w ere s tud ied  
fo r m icroorganism s. In  th e  calcu la tions fo r ch em ica l reac tio n  f irs t th e  a b so lu te  ion  co n ce n tra 
tio n  w as considered  an d  reconverted  to  th e  p H  v a lu e . F o r q u a n tita tiv e  s tu d y  o f th e  im m u n o 
globulins and  th e  o th e r  p ro te in  co m p o n en ts  o u r  m eth o d  described earlier [ 10, 11] w as used , its 
se n sitiv ity  hav ing  been  0.01 g /1.

Microbiological studies. T he b a c te r ia  w ere c o u n te d  and iden tified . F o r  aero b ic  cu ltu res
0.1 m l a liquo ts o f g astric  ju ice  were m ea su re d  o n to  th e  surface of b lood-agar p la te s  co n ta in in g  
5 %  bovine blood an d  of eosin-m ethy lene  b lu e  a g a r p la te s , and  spread  ev en ly  o v e r th e  surface. 
A fte r  in cu b a tio n  a t  37 °C for 24 h  an d  a t  ro o m  te m p e ra tu re  for an o th er 24 h  th e  colonies were 
co u n ted  and  th e  b a c te r ia  were id en tified  b y  m icroscopic  and  biochem ical m e th o d s . T he resu lts  
w ere referred  to  1 m l g astric  ju ice . F o r  a n ae ro b ic  cu ltu re s , 0.1 ml a liquo ts o f g a s tr ic  ju ic e  were 
m easu red  on to  g lucose-contain ing  b lo o d -ag a r L ab -L em co  m edium  and  ev en ly  sp re ad  over th e  
su rface . A naerob ic  co n d itions were p ro v id ed  b y  th e  a lka line  pyrogallol m e th o d . A fte r  in cu b a 
tio n  a t  37 °C fo r 72 h th e  colonies were c o u n te d  a n d  th e  b ac teria  were id en tif ie d  b y  m icroscopic 
a n d  biochem ical ev idence m ethods. T h e  re su lts  w ere referred  to  1 ml m a te ria l.

Biostatic methods. M ean va lues ±  S .D . w ere considered ; for co rre la tio n  s tu d ie s  S tu d e n t’s 
tw o  sam ple  t te s t  w as used.

Results

The sam ples taken after pentagastrin  stim ulation (MAO fractions) 
contained no im m unoglobulins, com plem ent C3 or albumin m easurable by the 
m ethods used.

Album in concentration in th e  fastin g  sam ples was found to  exceed  that 
o f the basal secretions (Fig- 1, T able I). Protein output (volum e X protein  
concentration) was nearly identical in the fasting sample and th e  basal secre
tions (Table II), the difference b etw een  them  was not significant. T he im m uno- 
globulin/album in-proportion in th e  fastin g  sam ple and the basal secretion  was 
also practically identical (Table II).

R esults have been assem bled in Tables III and IV. There was a close 
correlation betw een the acid secretory response (mmol/h) and HC1 concentra-

0 35
0.30
0 25

\  0.20 cn
0.15 

0.10 

0.05

IgG IgA IgM C3 Alb 
fasting 
pH 4.7

Fig. 1. Im m unog lobu lins , C3 and  a lb u m in  in  fa s tin g  sam ple  (F) and  b asa l se c re tio n  (B A O ) in 
p e n ta g a s tr in  te s t. Im m u n e  se ra ; “ H u m á n ” , B u d ap es t; for C3 “ S evac” , CSSR
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Table I

Protein concentration (g /l) and bacterial counts in  fasting  sam ple ( F )  and basal secretion ( B A O ) ,
mean  ± S .D .

F BAO

IgG 0 .1 4 ± 0 .2 5 0 .0 8 ± 0 .2 1

IgA 0 .3 6 ± 0 .5 5 0 .1 4 ± 0 .3 4

IgM 0 .0 4 ± 0 .0 7 0 .0 2 ± 0 .0 5

C3 0.01 ± 0.01 0.01 ± 0.01
A lbum in 0 .1 2 ± 0 .1 7 0.07 ± 0 .1 6

B acteria l co u n t 1.5 X  104± 3 .2  X 104 1.5 X  103± 3 .2  X 103

Table П

Protein ou tpu t (volume X  concentration) in fa stin g  sam ple ( F )  and  basal secretion ( B A O ) ,
(g )

F BAO

IgG 0.0046 0.0059

IgA 0.0118 0.0104

IgM 0.0013 0.0015

C3 0.0002 0.0002
A lbum in 0.0039 0.0044

P ro p o rtio n  of p ro te in  com ponen ts: IgG /IgA  1 : 2 ;  Ig A /a lb u m in  *=« 2.5 : 1; Ig G /a lb u - 
m in  ^ 1 : 1

Table III

Correlation o f  data fro m  fa s tin g  sam ple ( F )  and basal secretion (B A O )  (n  =  17; P  < 0 .0 1 )

F  IgM /B A O  IgA r  =  0.8894

F  IgM /B A O  IgG r =  0.6510

F  IgM /B A O  IgG r =  0.7888

F  IgM /B A O  C3 r  =  0.7917

F  IgM /B A O  album in r =  0.7596

B A O  IgG /B A O  IgM r  - 0.7090

B A O  IgG /B A O  C3 r  =  0.8351

BAO IgG /B A O  album in r  =  0.9828

B A O  IgA /B A O  IgM r  =  0.9423

BAO IgM /B A O  C3 r  =  0.9723
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T abic  IV

Correlation o f  the data fro m  fa stin g  sam ple ( F )  and  basal secretion ( B A O ) (n  =  17; P  <  0.01)

F  IgM /BAO bacteria l co u n t 

BAO b acteria l count/B A O  IgG  

BAO bacteria l coun t/B A O  IgA  

BAO bacteria l count/B A O  IgM  

F  bac teria l count/B A O  C3 

BAO b acteria l count/B A O  a lb u m in

r =  0.8230 

r  =  0.8507 

r =  0.8937 

r  =  0.9664 

r  =  0.9939 

r  =  0.9278

BAO pH /B A O  b a c te ria l co u n t r =  0.7439

tion  (m m ol/1); the г being nearly 1.0. As exp ected , the im m unoglobulins in  the  
sam ples correlated closely -with each other, the com plem ent C3 and th e  album in  
(Table III). For instance, a close correlation  betw een the proteins o f  vascular  
origin was reflected  by the r o f 0.9829 betw een  IgG and BAO album in or b y  the  
r o f  0.9126 betw een com plem ent C3 and album in. A similarly close correlation  
was found in  basal secretion betw een  IgM  (w hich is also formed lo ca lly  in the 
m ucosa and takes part in the com plem ent binding reaction) and C3 (r =  
0.9723). In  the basal secretion the correlation between the im m unoglobulins  
form ed locally  was also very close, IgA  and IgM (g/1) giving an r va lue of 
0.9423.

The bacterial counts were also found to  correlate closely w ith  th e  con
centration  o f the individual im m unoglobulins and o f com plem ent C3 (Table 
IY): r =  0.9939 betw een the fasting  bacteria l counts and com plem ent C3 (g/1) 
concentration  o f BAO; r =  0.9664 betw een  th e  bacterial counts and IgM  (g/1) 
o f  BAO ; r =  0.8937 betw een the bacteria l counts and IgA (g/1) o f  BAO; 
r =  0.9278 betw een the bacterial counts and album in (g/1) o f BAO.

A close correlation was dem onstrable also between the pH  and th e  bac
terial counts o f BAO; r == 0.7439.

Discussion

A s pointed  out by K éty i et al. [5, 6 ] , a gross and persistent d isturbance  
o f  the in testinal flora is in itse lf  no p athogen ic factor. In our v iew  it  is due 
to  the specific protective effect o f  th e  m ucous membranes which are n o t accus
tom ed  to  an otherwise persistent m icrobial colonization or to  th e  presence 
o f  pathogenic m icroorganism s, and w hich can cope w ith the m assive, b io logi
ca lly  active m icrobial populations w ith ou t any gross damage. I t  is  also due to

Acta Medica Hungarica 40, 1983



2 2 6 SOMOS, ZS. et al.

the liv e  m ucosal products th a t the achlorhydric gastric contents m ay rem ain  
sterile [14]. I t  has been confirm ed by van der W aaij [15] that the m ajority of 
bacteria form ing the in testin a l flora in mice are coated  in vivo with secretory  
im m unoglobulins.

On th e  evidence o f  the present study, th e  bacteria l counts correlate very  
closely  w ith  the concentrations o f the in d iv id u al im m unoglobulins and o f  
com plem ent C3, the r being approxim ately 1.0. Our earlier studies [11] also  
revealed  close correlations betw een  the im m unoglobulin  concentrations o f  th e  
fractions fo gastroduodenal ju ice and the presence o f  microorganisms. I t  m ay  
he assum ed on these grounds th at the im m unoglobulin  concentrations o f th e  
b od y flu id s prim arily resu lt from im m unogenic m icrobial factors. In th e  ligh t  
o f th ese  find ings, the presence o f m icroorganism s in  the body fluids, ow ing to  
their allergenic properties, is b y  no means ind ifferent to  the body. T herapeutic  
m easures in accordance w ith  the bacteriological fin d in g  are, therefore, certain ly  
ju stified .

T he protein concentration  of stim ulated  glandular secretions is know n  
to he below  the basal va lu e [13]. Л stim ulation o f m ajor in tensity  m ay resu lt in  
h igh ly  d ilu ted  secretions w ith  so low protein concentrations the m easurem ent 
of wrh ich  requires q u an tita tive  m ethods o f particular sensitiv ity . This m ay  
accou n t th e  present observation  that the protein  com ponents revealed the  
h igh est concentration  in  the fasting  sample and in th e  basal secretion, but after  
pen tagastr in  stim ulation  th ey  were not m easurable b y  the m ethods used. 
As p o in ted  out earlier, th e  differences b etw een  fasting sample and basal 
secretion  in the concentrations o f the protein com ponents are elim inated b y  
tak in g  th e  protein ou tp u t in to  consideration.

T he reported results point to  the significance o f  m ucosal infections. A p os
sible increase in the im m unoglobulin  concentration  o f  the body fluids is prim ari
ly  due to  the allergic effect o f the m icroorganism s identifiable on the m ucous  
m em branes. This presupposes a specific p ro tective  capacity of the m ucous 
m em brane which assum es a com pensatory a c t iv ity  against the disturbances o f  
a cid ity  and proteolytic a c tiv ity  associated w ith  chronic processes.
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SECRETIN-PANCREOZYMIN TEST WITH 
SYNTHETIC SECRETIN AND CHOLECYSTOKININ
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(R eceived  D ecem b er 22, 1982)

P a n c re a tic  responses to  su b m a x im a l doses o f sy n th e tic  sec re tin  (125 n g /k g ) and 
cho lecy sto k in in  oc tap ep tid e  (50 n g /k g )  w ere in v es tig a te d  in  con tro ls a n d  p a tie n ts  w ith  
p an cre a tic  d isease. Doses o f s t im u la n ts  w ere chosen  from  dose-response e x p e rim e n ts  to  
avoid  su p ra m ax im a l am o u n ts  w h ich  in h ib ite d  th e  p an crea tic  response.

In je c tio n  of secretin  re su lte d  in  d u o d en a l ju ice  in  less t ry p s in  b u t  m o re  lipase  
a c tiv ity  t h a n  th a t  elicited b y  ch o lecy s to k in in  o c tap ep tid e . T he in crease  o f  am y lase  
was a b o u t th e  same.

D iag n o stic  efficacy o f p a n c ra tic  resp o n ses to  th e  ind iv idual h o rm o n es w as sim ilar. 
An o verall ev a lu a tio n  of th e  re su lts  seem s to  be th e  m ost reliable m eth o d  fo r  d iag n o s tic  
purposes.

K eyw ords: sy n th e tic  se c re tin , ch o lecy sto k in in  oc tap ep tid e , p a n c re a t ic  fu n c tio n

Introduction

The secretin-pancreozym in te s t  using different preparations o f  horm ones 
is th e  standard m ethod to d etect pancreatic dam age [1]. R ecen tly , syn th etic  
horm ones have been available b u t their subm axim al doses su itab le  for the  
secretin-pancreozym in test [12, 37] have not been precisely estab lished . 
N either is there any com parative stu d y  concerning the pancreatic response to 
synthetic  secretin  (S-S) and ch olecystok in in  octapeptide (CCK-OP) and their 
diagnostic efficacy  in pancreatic d isease.

In the present study we h ave exam ined  the pancreatic response to  S-S 
and CCK-OP in patients w ith pancreatic dysfunction  and in control subjects  
to  evaluate the diagnostic use o f  th e  syn th etic  hormones.

M aterials and m ethods

S tim u la tio n  w ith  increasing doses o f  secretin

S y n th e tic  se c re tin  was k in d ly  p ro v id e d  b y  P ro f. E . W ünsch (M a x -P la n c k -In s t i tu t  fü r 
B iochem ie, M ünchen , FR G ). I t  w as ly o p h ilized  a n d  ta k e n  up  in  a so lu tion  o f cy ste in e-H C l

Send o ffp rin t requests to : D r. A . P a p , H -6701 Szeged, K orán y i sé tá n y  8, H u n g a ry
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in  a m p o u le s  con ta in ing  50 p g  o f  sec re tin  and 1 m g o f c y s te in e -H C l. Biological a c tiv ity  o f th e  
se c re tin  p re p a ra tio n  re m a in e d  s ta b le  during  th is  s tu d y  a n d  also  fo r som e w eeks in  0 .9 %  
N aC l so lu tio n  a t  — 20 °C a s  c o n tro lle d  in  r a t  ex p erim en ts . (R e c e n tly , th e  sy n th e tic  se c re tin  o f 
P ro f. W ü n sc h  h as b een  p ro d u c e d  b y  H offm ann— L a  R o c h e  Co. L td .,  B asel, S w itze rlan d .)

A fte r  s im ultaneous in tu b a t io n  of th e  sto m ach  a n d  th e  d u o d e n u m  w ith  a double  lu m e n  
B a lz e r tu b e ,  th e  d u o d en al a n d  g a s tr ic  co n ten ts w ere a s p ir a te d  in  10 m in  frac tions w ith  an  
e lec tric  p u m p . T he b a sa l f r a c t io n  w as d iscarded a n d  in c re a s in g  doses o f 50-100-200  n g /k g  
o f s y n th e tic  secretin  w ere g iv e n  to  f iv e  vo lun teers in  b o lu s in je c tio n . A fte r each in je c tio n  d u o 
d e n a l ju ic e  w as collected fo r  th re e  successive 10 m in u te  f ra c t io n s .  T he volum e and  b ic a rb o n a te  
c o n c e n tra tio n  of each sa m p le  w ere  determ ined .

S tim u la tio n  w ith increasing doses o f  CCK-OP

C C K -O P w as sy n th e tiz e d  a n d  biologically c h a ra c te riz e d  b y  o u r te a m  [18]. A fte r in tu b a 
t io n  w ith  th e  B alzer tu b e ,  to  f iv e  o th e r  vo lu n tee rs 25, 50 o r  75 ng /kg  of CCK-OP w as g iv en  
slow ly  i .v . to  avoid  th e  sid e  e ffec ts  produced  b y  r a p id  in je c tio n . A fter each  dose d u o 
d e n a l ju ic e  w as collected  fo r 10 m in . The sam ples w ere p u t  im m e d ia te ly  in  ice a n d  e x am in ed  
w ith in  4 h . T rypsin , lip a se  a n d  am y lase  secretion  w as m e a su re d .

Secretin-cholecyslokinin-oclapeptide ( S-S-C C K -O P )  test

D u o d en al and  g a s tr ic  ju ic e  w ere asp ira ted  se p a ra te ly  in  10 m in  frac tions w ith  th e  B a lzer 
tu b e .  T h e  b asa l frac tio n  w a s  d isc a rd e d  and  su b m ax im al d o se  (125 ng/kg) of S-S w as g iv en  i.v . 
as b o lu s  in jec tio n  an d  d u o d e n a l ju ic e  was collected  fo r 30 m in . T h en  a  su bm ax im al dose  (50 
n g /k g ) o f CCK-OP w as g iv e n  in tra v en o u s ly  d u rin g  5 m in  a n d  th e  duodenal c o n te n ts  w ere 
co llec ted  fo r 30 m in. I n  th e  p o s tse c re tin  phase som e t im e s  g a s tr ic  re flu x  occurred , so th e  loss 
o f d u o d e n a l volum e w as c o rre c te d  b y  estim ating  try p s in  in  th e  g astric  a sp ira te . No o th e r  co r
re c tio n  o f volum e re co v e ry  w as u sed .

(I
C hem ical methods

T ry p s in  a c tiv ity  w as e s tim a te d  sp ec tro p h o to m e tric a lly  w ith  a-N -benzoyl-D -L-arginine 
p -n itro an ilid e-H C l (B Á P N A , S ig m a) as su b s tra te  [3 ], lip a se  b y  a  p H -s ta t  m eth o d  w ith  S igm a 
lip a se  su b s tra te  [15] a n d  a m y la se  w ith  th e  P h a d e b a s ®  A m y lase  T est (P h arm ac ia  A B , U p p sa la , 
S w eden). B ica rb o n ate  c o n c e n tra t io n  w as e stim a ted  b y  b a c k - t i t r a t io n  to  p H  5 [3].

C alculations

M axim um  an d  m e a n  en zy m e  a c tiv ity , an d  m a x im u m  a n d  cum ula tive  o u tp u ts  fo r th e  
10 m in  periods were c a lc u la te d  fo r  all th e  enzym es. M a x im u m  a n d  cum ula tive  vo lum es a n d  in  
th e  p o s tse c re tin  phase  also  m a x im u m  b ica rb o n ate  c o n c e n tra t io n  w ere reg istered  for d iag n o stic  
p u rp o se s . L ow er lim its  o f  n o rm a l va lues were d e te rm in e d  w ith  th e  fo rm ula , log x-2 log  SD , 
[32] u s in g  d a ta  o f 31 c o n tro l su b je c ts . The re su lts  w ere  e v a lu a te d  s ta tis tica lly  b y  S tu d e n t’s 
t t e s t  o r variance  an a ly sis  w h e n ev e r  i t  seemed a p p ro p ia te d .

M ateria l

T h e  s tu d y  was p e rfo rm e d  in  41 contro l su b jec ts  h a v in g  no  p an crea tic  disease a n d  in  103 
p a tie n ts  w ith  p an crea tic  d y sfu n c tio n .

T h e  diagnosis o f  p a n c re a t ic  disease was assu m ed  o n  th e  basis o f a  ty p ica l h is to ry  an d  
th e  la b o ra to ry  signs o f tw o  o r  m o re  relapses of p a n c re a t i t is  a n d  b y  sim ple screening p ro ced u re s  
su c h  as th e  s ta rch  to le ra n c e  a n d /o r  th e  L ipiodol te s t  [2] a n d  la te r  verified  b y  L u n d h  te s t  [25]. 
I n  68 p a tie n ts  ad d itio n a l m orpho log ical ex am in a tio n s  (h is to lo g y  an d /o r endoscopic w irsun- 
g o g ra p h y ) p roved  th e  ex is te n ce  o f  chronic p a n c re a titis .
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R esults

50 -1 0 0  ng/kg o f S-S resulted in  an alm ost dose-related increase in  volum e  
but larger doses caused a sign ificant decrease in pancreatic volum e in  th e  first 
10 m in period and no further increase in  the next two periods (F ig . 1). The 
bicarbonate response showed no sign ificant change 25-50  ng/kg o f  CCK-OP 
stim ulated  enzym e secretion in a dose-related m anner but subsequent in jection  
of 75 ng/kg o f  CCK-OP caused not further increase or even in h ib ited  lipase 
ou tput (F ig. 2).

Volume
s - s e c r e t i n

50 n g / k g  100 n g / k g  200 n g / k g

Bicarbonate concentration
s -  s e c r e t i n

50 n g / k g  100 n g / k g  2 0 0 n g / k g

i l l

Fig. 1. V olum e a n d  b ica rb o n a te  response to  in creas in g  doses of sy n th e tic (s) sec re tin . D u o d en al 
ju ice  w as co llected  in  th ree  successive 10 m in  p e rio d s ( I — I I — II I )  a fte r  each  dose  o f h o rm one. 
V alues re p re se n t m eans ±  S.E .M . of f iv e  v o lu n te e rs . S ign ifican t decrease in  th e  vo lum e 
response  to  th e  la rg est dose of secre tin  d u rin g  th e  f i r s t  10 m in  period  is in d ic a te d  b y  aste risk

(P  <  0.05)

C H

24 - 

20 -  

16 - 

12 -

C I c  >

3  S э S— гь
CC К -  OP

800

600

400

11000

90 0 0

-7000

-5000

25 n g / k g  50 n g / k g  75 n g / k g

t i  t

F ig. 2. R esponse  to  increasing  doses o f C C K -O P in je c tio n . D uodenal ju ice  w as co llected  for 
10 m in  a f te r  each  dose o f horm one. V alues a re  m ean  ±  S .E .M . of five vo lu n tee rs . T  =  try p s in ,

L =  lip ase , A =  am y lase
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CCK-OP resulted in  more trypsin but som ew h at less lipase than  did S-S; 
th e  response o f am ylase w as sim ilar to both horm ones (Table I).

B y  the use o f  14 param eters for each response o f the patients, th e  fre
q u en cy  o f positive resu lts w as less w ith the S-S te s t  than w ith the CCK-OP  
or S-S-CCK-OP test. M axim um  bicarbonate concentration  gave additional

Table I

Pancreatic response to S -S  and  C C K -O P

Control subjects (n  =  31) Patients (n =  103)

S-Secretin CCK-OP S-Secretin CCK-OP

A m ylase

M ean  a c tiv ity , U /m l 177.46 186.11 104.23 104.48
±16 .760 ± 1 1 .8 8 4 ±10.104 ± 9 .4 9 0

M axim um  a c tiv ity , U /m l 271.37 242.65 155.72 139.64
±26.591 ± 1 5 .0 9 9 ±14.104 ± 1 2 .2 0 6

C u m u la ted  o u tp u t, U /3 0 ' 24 987.88 25 670.41 10 140.04 10 625.39
± 2  876.519 ± 2  317.514 ± 1  133.602 ± 1  122.569

M axim um  o u tp u t, U /1 0 ' 12 585.92 15 364.47 5 785.72 6 083.38
± 1 5 1 0 .5 0 3 ± 1  393.315 ±688.499 ± 6 9 0 .8 5 5

T ry p sin

M ean ac tiv ity , m U /m l 324.98* 499.36 215.11* 315.54
±34.625 ± 4 5 .5 9 5 ±14.410 ± 1 8 .7 3 0

M axim um  ac tiv ity , m U /m l 522.52* 745.97 338.40* 425.29
±65.031 ± 6 8 .5 2 5 ±24.072 ± 2 5 .0 4 7

C u m ula ted  o u tp u t, U /3 0 ' 44.78* 68.11 19.76* 31.05
±4.851 ± 4 .4 5 1 ±1.426 ± 2 .4 1 0

M axim um  o u tp u t, U /1 0 ' 25.25* 45.07 11.55* 17.88
±3 .260 ± 3 .6 0 0 ± 0.868 ± 1 .5 4 3

L ipase

M ean a c tiv ity , U /m l 69.83 54.83 45.72* 32.87
±7 .039 ± 5 .0 9 9 ±3.208 ± 3 .1 1 3

M axim um  ac tiv ity , U /m l 94.39* 72.13 56.93* 44.53
±10.711 ± 5 .9 0 6 ±3.720 ± 3 .9 6 5

C u m u la ted  o u tp u t, U /3 0 ' 10 285.74* 6 643.56 4 405.07* 2 874.92
± 1  473.344 ± 7 2 1 .1 7 8 ±391.263 ± 2 9 5 .8 6 9

M axim um  o u tp u t, U /1 0 ' 4 549.06 3 293.45 2 021.86* 1 407.02
±611.887 ± 3 5 0 .5 4 7 ±170.701 ± 1 3 4 .0 5 6

V olum e

C um ula ted , m l/30 ' 137.32 129.97 86.01 91.39
±7.962 ± 8 .3 0 2 ±3.335 ± 3 .8 5 7

M axim um , m l/10 ' 55.26 65.58 38.56 46.36

M axim um  b ica rb o n a te  concen-
±2 .855 ± 3 .9 7 6 ±1.585 ± 2 .2 8 5

tra t io n , m Eq/1 109.35
±2.715

88.26
±2.971

V alues are m ean  ±  S .E .M .; * significantly  d iffe re n t from  CCK-OP resu lt (variance  
ana ly sis , P  <  0.05)
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I  cumulated output 11 [ 111 mean activity

□  maximum output Y //^ \ maximum activity

Fig. 3. F re q u e n cy  o f positive  p a ram ete rs  o f S y n th e tic  Secretin-C C K -O P te s t  in  103 p a tie n ts  
S =  sy n th e tic  secre tin , C =  C C K -O P, S-C =  o v e ra ll response to  S-C C K -O P

inform ation on ly  in the postsecretin phase (F ig . 3). In  mild cases on ly  in d iv id u al 
enzym e activ ities or outputs, eventually  on ly  th e  volum e outputs were p a th o lo g 
ical in one o f  the tests. The num ber of p o sitiv e  results increased parallel w ith  
the severity  o f  pancreatic disease. False p o sitiv e  results were obtained  in  the  
control subjects w ith  the S-S,CCK-OP and theS-S-C C K -O P tests at a frequency  
o f 12.9% . 16.1%  and 12.9% , respectively.

In h isto logica lly  or endoscopically verified  chronic pancreatitis, som e false  
negative results occurred w ith all the three te s t  a t a frequency of 11 .8% , 7.3% , 
and 7.3% , resp ectively , but one o f  them  w as alw ays positive excep t in  one 
patient.

The d iagnostic efficacy [21] o f the S-S and CCK-OP tests w as sim ilar  
and their sen sitiv ity  increased but the sp ec ific ity  decreased when b o th  tests  
were evaluated . The m ost reliable results w ere achieved w ith the overa ll re
sponse to  the S-S-CCK-OP test (Table II).

Table II

Diagnostic efficacy o f  S -S-C C K -O P  test in  chronic pancreatitis, per cent

S-Secretin
response

CCK-OP
response

S-Secretin and /or 
CCK-OP response

Overall response 
to  S-S-CCK-OP

Sensitiv ity 88.2 92.7 98.5 92.7
Specificity 87.1 83.9 71.0 87.1
Pred ictive  value  of positive

te s t ( tru e  positive) 93.7 92.6 88.2 94.0
Pred ictive  value  o f negative

te s t (tru e  negative) 77.1 83.9 95.6 84.4
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Discussion

T h e to ta l functional cap acity  of the pancreas characterized by its  response  
to  m a x im a l stim uli points to  the functioning cell mass of the organ [12, 37]. 
S u p ram axim al doses o f  S-S and CCK-OP, h ow ever, resulted in an in h ib ition  
o f  p an cratic  responses. In h ib ition  of secretion  b y  supram axim al doses seem s  
to  b e  a general property o f  pancreatic secretion  [27, 34], making it  d ifficu lt to  
esta b lish  th e  exact doses n eeded  for functional te s ts . In our study near m axim al 
b u t e v id e n tly  not supram axim al doses were used . The maxim al dose o f  Squibb  
sy n th e tic  secretin was large for volum e b u t n o t for bicarbonate concentration  
[11, 1 6 ], while a similar dose of caerulein w as needed for both experim ents  
[3 0 ]. B o lu s injections in stead  o f infusions o f  sy n th etic  hormones were ad m in is
tered  in  v iew  of the rapid in activation  of h igh ly  d ilu ted  preparations on different 
su rfaces [4 ,1 9 ].

T h e 125 ng/kg dose o f  S-S corresponding to  about 0.5 CU/kg o f  G IH  
secre tin  [11, 13, 16] was com parable to the doses previously used for d iagnostic  
p u rp oses as subm axim al stim u li [29, 37]. 50 ng o f  CCK-OP has a p o ten cy  of
0 .8  I D U  according to anim al experim ents [2 3 ]. Sim ilar doses of natural prepa
ra tio n s [37] and synthetic caerulein [30, 33] w ere used in other hum an stu d ies. 
T h e pancreatic response to  B oots secretin (1 CH RU/kg) and pancreozym in  
(1 .5  C H R U /kg) was sim ilar b u t som ewhat low er than in the control subjects  
o f  our previous study [26]. A ll measured and calcu lated  parameters are needed  
to  ensure the optim al d iagnostic efficacy o f  th e  tests [9, 14]. B y  a com plex  
ev a lu a tio n  o f the secretory param eters it  w ill b e possible to correct th e  failure  
arising  from  the overlap o f  results of mild cases and of the controls. D iscordant 
resu lts  are well-known to  occur in mild or m oderate pancreatic d isease [20], 
ev en  a negative S-P or L undh test m ay be freq u en t in endoscopically verified  
ch ron ic  pancreatitis [22, 31] when few param eters are registered. N on-parallel 
d istu rb an ces of enzym e secretion m ay be th e  consequence of non-parallel 
en zy m e  synthesis and secretion  [7] m anifesting w ith  pancreatic in su ffic ien cy  
sh o w n  b y  the data o f less prevalent en zym es. The non-parallel in h ib ition  of 
en zy m e secretion by supram axim al doses o f  CCK [34] m ay be explained  b y  the  
sam e m echanism . CCK-OP elicited  more try p sin  and about the sam e q u an tity  
o f  am ylase  than S-S in  th e  control subjects as w ell as in the p atien ts, also ind i
ca tin g  th e  non-parallel secretion  of pancreatic enzym es. The phenom enon was 
w id e ly  discussed and ascribed to  differences in  th e  acinar cell popu lations or to  
th e  presence of two intracellu lar enzym atic p ools b y  Dagorn et al. [8 ]. T he less 
pronounced  increase in  lipase secretion after  CCK-OP m ay have b een  the  
con seq u en ce of a secondary inactivation  o f  lipase activ ity  b y  proteo ly tic  
en zy m es [33] and/or o f  an increased bile acid  secretion [15]. In  any case , the 
w a sh o u t enzym e secretion [5] in response to  S-S w as nearly as im p ortan t as the  
d irect stim ulatory effect o f  CCK-OP.

Acta Medica Hungarica 40, 1983



SECRETIN-PA NCREOZYM IN  TEST W IT H  SY N TH ETIC  P E P T ID E S 235

D uodenal ju ice was aspirated by an electric pump and i f  the flow  had  
decreased the p atency  o f  the tube was controlled  by air-insufflation. In  our 
prelim inary stu d y  [28] no significant loss o f  ju ice to  the in testine occurred, 
so the recovered volum e o f juice was not corrected . An uneven m ixing o f  the  
marker in the in testin a l contents leads to  overestim ation  o f the loss o f  ju ice  
[36] m ainly in th e  postsecretin  phase [5]. T his m ay have been the reason w hy  
the secretory pattern  and the volum e responses corresponded to th ose obtained  
in other studies done w ithout marker tech n iq u e [6, 29, 37] but n ot to  the  
corrected values o f quantitative tests [5, 36 ].

The diagnostic efficacy  o f the CCK-OP te sts  was similar to  th a t o f  the  
S-S te s t , although in the CCK-OP periods bicarbonate was not m easured. In  
som e studies using natural hormone preparations the postsecretin phase [10, 
37], in  others [6, 35, 37] the postpancreozym in period was more useful for the  
diagnosis o f m ild pancreatic disease. U sing syn th etic  caerulein and natural 
secretin (G IH ), the overlap o f chronic pancreatitis and the control group was 
som ew hat less w ide w ith  lipase and chym otrypsin  output than w ith  b icarbonate  
output [30]. In our further practice, the overall response to  S-S +  CCK-OP was 
calculated and used for diagnostic purposes since the greater sen sitiv ity  o f  the  
ind ividually  evaluated  responses was deteriorated by their weaker sp ecific ity  
i.e . b y  their frequent false-positive results.

In  conclusion, th e  diagnostic reliab ility  o f  the S-S-CCK-OP te s t  was 
equal to  the secretin-pancreozym in test perform ed with natural horm ones [24], 
b u t the latter procedure is less expensive th an  th e  former one and u n til now  we 
have observed no allergic side effects w hich were rather frequent w ith  the  
earlier preparations [6].
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LACTOSE-POOR MILK IN ADULT LACTOSE 
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T he freq u en cy  of lac tose  in to le ran c e  w as s tu d ied  in  p a tie n ts  w ith  c h ro n ic  g a s tro 
in te s tin a l d isease, m ain ly  p ep tic  u lcer to  e x p lo re  th e  possibilities o f th e  u se  o f  lactose- 
p o o r m ilk .

I t  w as fo u n d  th a t  w hole m ilk  cau sed  d y sp e p tic  sym ptom s in  4 5 %  o f p a tie n ts  
w ith  p e p tic  u lce r; lac to se-in to lerance  w as p re se n t in  82%  of th e  p a t ie n ts  w ith  m ilk 
in to le ran ce ; lac tose  poor pow dered  m ilk  re su lte d  in  com plete freedom  fro m  sym ptom s. 
U se o f m ilk  w ith  reduced  lactose  c o n te n ts  is recom m ended  in th e  d ie t o f  a d u lt  p a tie n ts  
w ith  lac tase  deficiency.

K eyw ords: lac tose  in to le ran ce, p e p tic  u lce r, lactose-poor m ilk

Introduction

In vestigations over the last tw o decades have thrown new lig h t on certain  
conditions connected  w ith m alabsorption or m aldigestion and h ave transform ed  
our view s on the absorption and gastro in testinal effects of various foodstuffs. 
This allowed to  detect an intolerance to  som e particular nutrient in  the back
ground o f diarrhoea, abdom inal colicks or m aldigestion of seem in gly  obscure 
origin. I t  is no longer justified  to ascribe conditions of this k ind  to  ‘‘allergic 
gastroenteritis” , since their cause m ay be entirely  different. C onditions labelled  
“ food h yp ersen tiv ity” are often caused b y  m ilk or dairy products. Studies of 
recent years have shown th at milk in to lerance (MI) was generally  caused by  
lactose m aldigestion (LM) and consecutive lactose intolerance (L I) rather than  
by allergy to  m ilk, and the factor responsib le for the condition is an in testinal 
lactase deficiency (LD) [1, 2, 4 -6 ] .

C ongen ita l lactase d e fic ien cy  is a rare condition of recessive heredity, 
m anisfesting itse lf w ith severe sym ptom s in  the neonatal period.

P r im a r y  a d u lt lactase d e fic ien cy  is also hereditary hypolactasia , its  inci
dence varying from population to population , in  accordance w ith long-established  
dietary traditions [5, 6]. In the m ajority o f  the populations all over th e  world 
leaving the prim itive pastorial tribes ou t o f  account, carriers o f  th e  lactase
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defic ien cy  gene expressing itse lf  after childhood w ith  inadequate lactase a c tiv ity  
of th e  in testin a l brush border, m ay be estim ated  a t 40 to  60%. This accounts  
for th e  excessively  high prevalence of adult LI.

S e c o n d a ry  h y p o la c ta s ia  or a lactasia , which m ay  arise in children and adults  
alike as a result o f som e abnorm al process in v o lv in g  the intestinal m icrovilli, 
is also fa irly  com m on. The responsible factors include intestinal in fections, 
coeliac d isease, gastrectom y or in testinal resection , and chronic in flam m atory  
in testin a l processes such as u lcerativ colitis, Crohn’s disease and irritable colon. 
Chronic m alnutrition  and certain drugs like n eom ycin  or cytostatics m ay also  
cause L D .

In  L I, the spilling o f lactose into m onosaccharides is deficient, therefore  
the lactose  is poorly absorbed and passes unaltered  in to  the distal part o f  th e  
sm all in testin e  and in to  the colon where, in consequence of its osm otic e ffect, 
it  abstracts w ater from  the body, thus providing a favourable medium  for th e  
grow th o f  the ascending in testinal flora. B acterial ferm entation produces gases  
(H 2, C 0 2, etc.) in abundance, as also various organic acids of low m olecular  
w eight w hich not on ly  d isplay an additional and strong osm otic effect, but also  
enhance peristalsis by acting as a chem ical irritant to  the intestinal wall.

T hese are the factors accounting for the sym p tom s of lactose m ald iges
tion: diarrhoea, colicky pains, sensation o f rep letion , distention, fla tu len ce

M anagem ent o f L I was based earlier on com p lete  abstinence from  lactose . 
I t  is, how ever, d ifficult to  keep a patient, p articu larly  an infant, on a lactose-

(Fig- I)-

vena portae 
(glucose, galactose)

\ /  bacterium 
о gas (H2,C02) 
■ organic acids-

Small intestine colon

Symptoms : flatulence
diarrhoea 
nausea 
vomiti ng
intestinal cramps 
fullness

Fig. 1. P a th o g en esis  o f th e  clin ical fe a tu res  o f lac tase  d e fic ien cy . V ena po rtae  =  p o r ta l  v e in
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free diet w ithout com plete prohibition of m ilk. A lso for otherwise h ea lth y  adults  
it is undesirable to  be deprived from the b en efits  o f milk and dairy products.

U ntil recently  the dietary therapy o f LM has been m ainly o f paediatric  
interest. E xpensive, lactose-free foods (L actopriv , Sojaval-G), or natural milk  
pretreated w ith  beta-galactosidase (G alantase® ) im m ediately before intake  
have been in use [2]. Home-prepared sour m ilk has been also used to  good  
a d v a n ta g e [3].

D espite the w ide range o f possib ilities, nutrition  and dietary m anagem ent 
of LI in children and adults, on account o f  th e  prevalence of LD in the popu
lation, still poses difficulties.

The present study was undertaken to  estab lish  the prevalence o f L I by  
questionnaires; and to assess the clinical va lu e  o f  milks w ith reduced lactose  
content in the d ietary  m anagem ent o f LI.

Materials and m ethods

D ata  were co llected  by  qu estio n n a ires d irec ted  a t  L I an d  its  fea tu res  from  150 o u tp a 
tie n ts  w ith  p ep tic  u lce r a tte n d in g  reg u la ry  ou r clinic.

In  10 in p a tie n ts  w ith  pep tic  u lcer ex h ib itin g  sy m p to m s of M I, o ra l load ing  w ith  1.5 
g /kg lactose, was p e rfo rm ed . Two days la te r  th e  te s t  w as re p e a te d  w ith  aqueous so lu tio n s o f  tw o 
d iffe ren t, h u t w ith  re g a rd  to  ca rb o h y d ra te  c o n c e n tra tio n  id en tica l, lac tose-poor m ilk  p ro d u c ts  
m ade  by th e  H u n g a ria n  In s t i tu te  for D a iry  R esearch :

1. L ac to se-hydro lyzed  m ilk pow der o b ta in e d  b y  be ta -g a lac to sid ase  (M axilact-4000) 
p re tre a tm e n t of sk im  m ilk  a t  35 °C for 3 h  (Table I).

2. U ltra f ilte red , lac tose-poor pow dered  m ilk (T ab le  I I ) .
T he oral te s t  w as rep ea ted  in th e  sam e p a tie n ts  w ith  1.5 g /kg of a m ix tu re  o f  glucose -f- 

galactose  in equal p ro p o rtio n .
T he glucose leve l w as m easured  in cap illa ry  b lo o d  b y  an  en zym atic  assay  (B o eh rin g er 

M annheim  G m bH  k it)  in th e  fasting  s ta te  and  a t  30 m in  in te rv a ls  for 3 h a fte r  load ing .
The su b jec tiv e  sy m p to m s, th e  n u m b er o f bow el m o tio n s , an d  the  p H  of th e  stool sam ples 

w ere reg istered .
L I was d iag n o sed  if  th e  in crem en t o f th e  blood g lucose  level in response to  o ra l in g estio n  

o f lac tose  failed to  exceed  1.0 m rnol/1 and  th e  sam e tim e  d ia rrh o e a  and o th e r d y sp e p tic  sy m p 
to m s appeared .

F or s ta tis t ic a l  ana ly sis , S tu d e n t’s t te s t  was u se d . T he dev ia tio n  of th e  m eans w as re 
ga rd ed  as s ig n ifican t a t  th e  level o f P  <  0.05.

In  th e  d iag ra m s th e  m ean  va lues i  S.E .M . a re  show n.

Table I

Compositon o f  lactose-hydrolized m ilk  powder in g/dl

G alactose -f- glucose 51.4

P ro te in 36.0

M ineral salts 8.4

W ater 3.5

F a t 0.7

T otal 100.0
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Table II

Composition o f  u ltrafiltrated, lactose-poor powdered m ilk in  g/dl

Glucose 37.1

P ro te in 28.7

F a t 19.0

L actose 6.0
W ate r 5.9

M ineral sa lts 3.3

T o ta l 100.0

Results

T h e questionnaires w ere returned b y  120 out of 150 patients. 87 reported  
to  b e regular milk consum ers. 54 o f them  (45% ) experienced various sym p tom s  
after in g estio n  of milk. The sym ptom s, their typ es and incidence are lis ted  in 
T able I I I .  Some of the p a tien ts reported m ore than  one sym ptom . T ab le  III  
lis ts  th e  essential sym ptom s on ly .

T h irty-three patients w ho had alw ays avoided ingesting m ilk, th e  m ajority  
b ecau se  o f  sym ptom s o f dyspepsia .

Intolerance to milk has thus been reported by a large proportion o f  the  
a p tien ts  and it  was attributed  in  the first place to  in testinal LD.

E ig h t o f the 10 closely  in vestigated  patien ts w ith  active ulcer disease  
had d u od en al, 2 had gastric ulcer. Their average age was 34.5 years, th e  m ale- 
to -fem ale  distribution 8:2.

Table I I I

Incidence  o f dyspeptic sym ptom s in  m ilk-intolerant pa tien ts ( n =  120) with gastric or
duodenal ulcer

M ain symptom s No. Per
cent

D ia rrh o ea i 6 21.7

S en sa tio n  of rep le tion 10 8.3

Colicks 8 6 .6

H e a r tb u rn 5 4.2

P e rsp ira tio n 3 2.5

N ausea 2 1.7

T o ta l 44 45.0
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F ig . 2. B lood glucose level a f te r  load ing  w ith  lac tose , glucose -f- galactose ,l ac to se -h y d ro ly zed  
an d  u ltra f ilte re d  m ilk p ro d u c ts  in p a tie n ts  w ith  L I

The response o f  the blood glucose level to  oral loading w ith  lactose, 
subsequently w ith  glucose-(-galactose and w ith lactose-poor milk are shown in  
Fig. 2. W hile the blood glucose level rem ained practically unchanged after 
lactose adm inistration, it  increased b y  3.0 m m ol/1 after the other tolerance  
te sts , reaching the peak at 30 m in after ingestion .

The patients w ith  L I developed w atery stools and experienced abdom inal 
colicks, a sensation o f repletion and flatu lence, o ften  soon after lactose ingestion . 
The bowel m otions varied  betw een 2 and 12 in num ber. Faecal pH  invariably

0*(Л
ОО
сл

TD
О
О

CD

20  -

1.0 -  

0 -1- lactose
load

lactose 
hydrolysed 
milk load

• Symptoms 
о No symptoms 

Mean±S.E.M.

lactose 
u It raf iltered 

milk load

Fig. 3. B lood glucose level a n d  d y sp ep tic  sy m p to m s a f te r  load ing  w ith  lac to se , lac to se-h y 
dro lyzed  a n d  lac to se -u ltra filte red  m ilk p ro d u c ts  (n  =  10)
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d eclin ed  to  figures of slight a c id ity . A fter ingestion  o f the lactose-poor milks 
th ese  sym ptom s rem ained ab sen t; only a m inor d istention  was reported b y  one 
of th e  p atien ts, and mild diarrhoea by another.

D iscussion

T he prevalence o f MI is high in  patients w ith  gastrointestinal disease. 
M ilk is  an im portant d ietary  factor in  som e o f these diseases, particu larly in  
p ep tic  u lcer, and is therefore, eom sum ed in  large am ounts. This discloses the  
p resence o f MI in m any cases and accounts for its  45%  prevalence in  peptic  
ulcer.

W e have confirm ed th e  presence o f lactose intolerance in  18 ou t o f 22 
p a tie n ts  (82% ) with MI. This is consisten t w ith  published observations, accord
in g  to  w hich  MI in adults m a y  be attributed  in practically  all of th e  cases to  
LM o f  variable grades o f sev er ity  resulting from  in testinal LD [1].

I t  is not suggested th a t  hypolactasia  should be ascribed to peptic ulcer 
it se lf , a lthough the prolonged d ietary and long-term  drug therapy m ay well 
h a v e  consequences of th is k ind . I t  is far more probable th a t hereditary in testinal 
L D  in vo lv in g  a high proportion  o f the general population  m anifests in  mature 
age prim arily  in patients w ith  hyperacid gastritis or peptic ulcer as a result o f 
ex cess iv e  milk intake.

W e still lack reliable d a ta  concerning the prevalence o f  LD in th e  normal 
a d u lt population  of H ungary. The proportion o f 40%  found in  ulcer patients  
seem s, how ever, to  provide a fa irly  reliable estim ate, w hich has y e t to  be con
firm ed  b y  large-scale stud ies in  norm al populations.

T he nutrition and d iet o f  lactase-deficien t adults still pose m ajor practical 
prob lem s. W hole-milk or food  prepared w ith  m ilk or dairy products are avoided  
b y  th ese  patients. Their reluctance to it  is ju stified . Milk which belongs to the  
essen tia l elem ents o f nu trition  in  our days is a source o f abdom inal discom fort, 
o f  d ysp ep tic  sym ptom s in  p a tien ts w ith  L D . W ithdraw al o f m ilk offers an 
in a d eq u a te  and at best a provisory  solution.

In  view  of these problem s lactose-poor m ilk is gladly accepted for clinical 
tr ia ls . T hese preparations adequately  diluted in  w ater, are in  no w ay inferior in  
ta s te  to  skim  milk.

B o th  lactose-hydrolyzed and ultrafiltered lactose-poor milks w ere subject
ed  to  com parative oral load in g  tests  in 10 inpatien ts w ith  peptic ulcer dys- 
p la y in g  sym ptom s o f L I.

In ta k e  of the prepared m ilk  in a diluted form in  quantities corresponding  
to  fa ir ly  large volum es o f  natural m ilk caused no notew orthy sym ptom s of 
d y sp ep sia . A t the sam e tim e , a marked elevation  o f th e  blood glucose level, as 
op p osed  to  the lactose to lerance curves, was dem onstrable in all o f the cases
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(F ig . 2). The response o f  the blood glucose level was consistent w ith  th e  glucose 
-f-galactose tolerance curves.

On the evidence o f  the present stu d y , lactose-poor inilk  preparations 
have thus been found suited for th e  d ietary regim en in  LD . U nless their  cost 
should turn out to  be prohibitive, th ey  are bound to contribute to  m ilk cons
um ption. Selection o f the b io logica lly  optim um  products requires further 
experim ental and clin ical studies.
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THE EFP ECT OF CYTOSTATICS ON THE 
INTESTINAL ABSORPTION OF D-XYLOSE IN 
PATIENTS WITH MALIGNANT LYMPHOMA

T. B eró , T . J ávor

FIRST DEPARTMENT OF MEDICINE, UNIVERSITY MEDICAL SCHOOL PÉCS, H U NG ARY  

(R eceived D ecem ber 22, 1982)

The a b so rp tio n  o f D-xylose w as s tu d ied  in  p a tie n ts  w ith  m a lig n a n t lym phom a 
tre a te d  w ith  c y to s ta tic s  acco rd ing  to  C. O. P . p ro toco l. I t  was fo u n d  t h a t  th e  abso rp tio n  
of D -xylose decreased  fo r 24-48 h  a f te r  th e  a d m in is tra tio n  o f th e  d ru g s. Fo llow ing  the  
cy to s ta tic s  th e ra p y  a  te m p o ra ry  arte fic ia l m a lab so rp tio n  can  be  ex p ec te d .

K eyw ords: c ito s ta tic s , in te s tin a l a b so rp tio n , d-xylose, m a lig n a n t ly m p h o m a

Introduction

There is no tum our specific cy tosta tic  drug available w hich  would in
fluence the tum our cells selectively . The sen sitiv ity  o f certain tissu es to  cy to 
sta tics corresponds to  th e  frequency o f cell form ation, thus the rapid ly  prolif
erating epithelia o f th e  gastrointestinal tract can also be dam aged during 
treatm ent [1, 3]. The xy lose  test is a sim ple w ay o f judging in testin a l ab
sorption. On the basis o f  these we began to  exam ine the effect o f  cy to sta tics  on 
xy lose  absorption.

Patients and methods

E leven  p a tie n ts  w ith  m alig n an t ly m p h o m a  tre a te d  according to  th e  C. O. P . pro tocol 
p a r tic ip a te d  in  th e  s tu d y . D -X ylose te s t  w as pe rfo rm ed  before an d  a f te r  24-48  h  o f  th e  com bined 
c y to s ta tic  tre a tm e n t. A fte r  th e  o ra l a d m in is tra tio n  o f D-xylose in  5 g doses u r in e  w as collected 
fo r 5 h  in  one h  frac tions. T h e  re su lt w as g iven  as g/5 h  values. D-X ylose w as d e te rm in ed  by 
sp ec tro p h o to m etrica l m e th o d . F o r  th e  s ta tis tic a l analysis th e  S tu d e n t’s t t e s t  w as u sed .

Results

The changes in  the urinary excretion o f D-xylose are show n in Fig. 1. 
There was no pathologically  low  excretion before the trea tm en t. T his means 
th at D-xylose had been w ell absorbed from the in testine and excreted  into  
the urine. After the adm inistration o f cy tosta tics a marked decrease occurred 
in  xylose excretion on th e  first day, w hich im proved on th e  second day. 
Figure 2 shows the m eans and the results o f the statistica l calcu lations. The

Send o ffp rin t re q u es ts  to : D r. T . B eró, H-7643 Pécs, Ifjú ság  u. 13, H u n g a ry
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F ig . 1 . D -X ylose excretion befo re  a n d  a f te r  com bined c y to s ta tic  t r e a tm e n t.  A fter th e  a d m in is tra 
t io n  o f  c y to s ta tic s  a  m ark ed  d e c re a se  c an  be seen in  xy lose  e x c re tio n  on  th e  f ir s t  d ay , w hich

im p ro v e d  on th e  second d a y

x y lo se  values before the tr e a tm e n t were taken as 100% , and the results obtained  
on th e  first and second d ays w ere expressed as a per cent o f the in itia l data. 
I t  can  be seen that after th e  adm inistration  of c y to sta tic s  the decrease in  xylose  
ex cretio n  is significant on th e  f ir s t  and second days.

Discussion

X y lo se  is a five-carb on  sugar that is absorbed b y  the same transport 
m ech an ism s as hexoses, b u t  is characterized b y  a m uch slower rate than  
g lu co se  or galactose. A ssim ila tio n  o f this sugar does n o t require the intralum inal 
p an crea tic  stage of d ig estio n , and hence, im pairm ent o f  xylose absorption  
in d ica te s  small in testinal m u cosa l disease. The x y lo se  absorption test is sim ple, 
p a in less , free of risks for th e  p a tien t and it can he repeated  daily i f  necessary. 
I t  is  th e  m ost reliable te s t  o f  th e  functional capacity  o f  in testinal absorption.
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I--------------------------------II___________________ I
P<0 001 PC0 01

I______________________________ I
P<0.05

F ig. 2. U rin a ry  D-xylose ex cre tio n  before a n d  a f te r  com bined  c y to s ta tic  t r e a tm e n t  in  percen tag e  
o f th e  in itia l values (m ean s ^ S .  E . M.). O n  th e  f ir s t  d a y  th e  change w as s ig n ific a n t, while 
on  th e  second day  i t  w as q u ite  m o d era te  in  com p ariso n  to  th e  in itia l values

The follow ing three m echanism s caused h y  cytosta tics m igh t be re
sponsible for the changes observed:

1. Inhibition o f  m itosis (m orphological changes)
2. Decrease o f  th e  activ ity  o f  the m ucosal enzym es
3. Shortened in testinal passage
C ytostatics act in various phases o f the generational cycle o f  cells, and 

exert their effect b y  the w ay of inh ib iting the d ivision  of cells [2, 7, 9 ]. This 
means th at healthy tissues are involved  in particular tissues th a t m anifest a 
high degree of proliferation. The sm all bow el m ucosa possesses th e  fastest 
m itotic activ ity  after the hacm opoietic system , therefore its functional and 
m orphological dam age during cy tosta tic  treatm ent should be exp ected  [1, 3, 
6, 8]. Follow ing high doses of cy tosta tic  substances the m itotic a c tiv ity  o f the 
cells is strongly reduced. On the first day after treatm ent, the sm all bowel 
m ucosa, showed necrotic cells in th e  crypts and m itoses arrested in m etaphase. 
B y the second day severe villous atrophy and occasional erosions were seen.

In the literature m any reports can be found on the activ ity  o f  disaccha- 
ridases after the adm inistration o f cy tosta tics [4, 5]. The results are, however, 
not uniform. W e could dem onstrate earlier th a t certain cy tosta tics decrease

Acta Medica Hungarica 40, 1983



250 BERÓ , T ., JÁVOR, T.

th e  en zy m e activity o f N a +— K +-dependent A T P -ase, which enzym e plays an 
im p o rta n t role in active tran sp ort processes [10].

C ytostatic treatm en t is  often accom panied b y  diarrhoea resulting in a 
sh o rten ed  intestinal passage.

C ytostatics seriously dam age the sm all in testin a l m ucosa, the netto  
ab sorp tion  decreases, and th e  a ctiv ity  of the enzym es decreases. The physico
ch em ica l characteristics o f  th e  glycocalyx m ay change. The dam aged m ucosa  
lo ses it s  barrier function  and  it  can be supposed th a t these com plex p ath o
p h ysio log ica l processes m a y  also be responsible for the im paired D -xylose  
ab sorp tion .

Our final conclusion is th a t  more atten tion  should  be paid to  the possi
b ility  o f  a therapeutically in d u ced  m alabsorption in  patients under treatm ent 
w ith  cytosta tics.
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EFFECT OF AMINOETHYL-ISOTHIURONIUM 
(AET) TREATMENT ON INTESTINAL CELL 

PROLIFERATION DURING AGEING

L. P é n z e s , L. J a k a b

GERONTOLOGY CEN TRE, SEM M ELW EIS U N IV ER SITY  M EDICAL SCHOOL, B U D A PEST, HUNGARY 

(R ece iv ed  A u g u st 17, 1982)

To e stab lish  w h e th e r  a m in o e th y l-iso th iu ro n iu m  . b ro m id e  . h y d ro b ro m id e  (AET) 
t re a tm e n t  in fluenced  in te s t in a l  cell p ro life ra tio n  d u rin g  ageing , ju v e n ile  a n d  aged  female 
r a ts  w ere tre a te d  w ith  A E T  fo r a  period  o f  20 d a y s . S u b seq u en t in c o rp o ra tio n  o f 3H- 
th y m id in e  was s tu d ied  in  th e  ep ith e lia l cells o f  th e  d u o d e n a l a n d  je ju n a l  c ry p ts . I t  was 
fo u n d  th a t  a f te r  A E T  a d m in is tra t io n  th e  m ajo r changes o ccurred  in  th e  d u o d en u m , i.e. 
th e  n u m b er o f  th e  v illo u s e p ith e lia l co lu m n ar cells w ere fo u n d  to  be  e le v a te d  during 
senescence w ith  a  m a rk e d ly  h ig h er level o f m ito tic  n u m b ers  in  th e  c ry p ts .  C hanges were 
less in  th e  ageing je ju n u m , here  n e ith e r  th e  cells n o r th e  n u m b e r o f  m ito se s  were as 
a lte re d  as those  o f  th e  d u o d e n a l region. In  g enera l, th e  lab e llin g  in d ice s o f  c ry p t cells 
increased  in  y oung  ages a f te r  A E T  tre a tm e n t.  T he fin d in g s can  be e x p la in e d  b y  th e  role 
o f A E T  w ith  resp ec t to  n u c le a r  m etabo lism .

K eyw ords: A E T , cell p ro life ra tio n , in te s tin e , ageing

Introduction

Cell dam age by b ioreactive free radicals is one o f  the m ost im portant 
factors o f  ageing [9, 11, 13, 16]. I t  has thus been assum ed th a t w ith  advancing  
age radiation protective agents m ight influence the form ation o f free radicals. 
Therefore, we have stu d ied  the effect o f AET (am inoethyl-isothiuronium . 
brom ide, hydrobrom ide) one o f  the m ost efficient com pounds actin g  on intes
tin a l cell proliferation. As a m odel, we chose the proxim al segm ent o f  the small 
in testin e , partly because th e  cell proliferation rate is the h ighest in  th is region 
[2, 17] and partly in  v iew  o f the increased accum ulation o f A E T  in  the small 
in testin e [3]. It seem ed logical to  assume that not only the cell dam age induced 
b y  ionizing radiation can be reduced and cellular regeneration increased but 
the effect o f free radicals m ight also be m itigated  b y  the p reven tive adm inistra
tion  o f AET.

Send o ffp rin t re q u es t to :  D r. L . Pénzes, H-1085 B u d a p es t, Som ogyi B . u . 33, H ungary  
N otations : M ito tic  in d ex  (M I) w as expressed  as th e  p e rcen tag e  o f  cells in  m ito ses re la ted  

to  th e  to ta l  nu m b er o f cells reco rd ed . P e rcen tag e  o f labe lled  m itoses is r e la te d  to  th e  m itoses 
fo u n d  in  th e  c ryp ts . (W e considered  a  cell being  labelled  if  th e  nu c leu s c o n ta in e d  4 -5  silver 
g ra in s .) Labelling  index , L I, m ean s th e  p ercen tage  of labe lled  c ry p t nucle i a m o n g  th e  to ta l  cell 
nuclei.
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M aterials and methods

T h ir ty - tw o , 2 m o n th s o ld  ( R L E F ,  s tra in ) fem ale r a ts ,  w eigh ing  153 ±  27 g an d  32 
a g ed  (2 2 —23 m o n th s old) an im a ls  w e ig h in g  276 ±  35 g, w ere  u se d . T h e  ra ts  w ere m ain ta in ed  
o n  s t a n d a r d  lab o ra to ry  chow  (L A T I, G ödöllő) and supplied  w ith  ta p  w a te r  a d  lib itu m . T he 
a n im a ls  w e re  given in tra p e r i to n e a lly  135 m g per 1000 g o f b o d y  w e ig h t A E T  (am in o eth y l- 
is o th iu ro n iu m  . brom ide . h y d ro b ro m id e , G. R ich ter, B u d a p e s t)  d isso lved  in  physio logical 
sa lin e  a d ju s te d  to  pH  7.3, in  a m o u n ts  o f  1.0 ml/100 g b o d y  w e ig h t, ev e ry  second d a y  a t  10.00 
a .m . fo r  a  p e rio d  of 20 days p r io r  t o  ra d io a c tiv e  labelling. aH -th y m id in e  in a dose o f 0.5 f id /g  
(18 .5  k B q )  b o d y  weight (specific  a c t i v i t y  22.3 Ci/mmol) (825.1 G B q ); Ú V V Y R , P rag u e ) w as 
in je c te d  in tra p e rito n ea lly  b efo re  s t a r t in g  th e  exam ination .

T h e  r a ts  were killed b y  d e c a p ita t io n  a t  1, 2, 4, 8, 16, 32 , 64 a n d  128 h  a f te r  th y m id in e  
a d m in is t r a t io n .  Portions (5 m m  lo n g )  o f  th e  duodenum  a n d  je ju n u m  w ere excised  from  th e  
m id d le  re g io n  d istally  to  th e  p y lo r ic —d u o d e n a l ju n c tio n  as w ell as d is ta lly  to  th e  lig am en t of 
T re i tz ,  f ix e d  in  B ouin’s f lu id , w a sh e d , d eh y d ra ted  and  e m b e d d ed  in  p a ra ffin . L o n g itu d in a l 
s e c tio n s , 5 f i m  th ick , were c u t  a n d  p ro cessed  for a u to ra d io g ra p h y  u sin g  Ilfo rd  K 2  nuclear 
re s e a rc h  em ulsion  in gel fo rm  ( I l fo rd  L td . ,  Essex, E n g lan d ) d i lu te d  1 : 1 w ith  w a te r . A fter 
e x p o s itio n  fo r 30 days a t  4 °C th e  sp ec im en s were developed , f ix ed , w ash ed , s ta in e d  w ith  
h a e m a to x y lin -e o s in  and s tu d ie d  w i th  a n  O p to n  m icroscope a t  X 490 m ag n ifica tio n .

A ll co u n ts  were m ade o n  w ell o r ie n te d  v illus-crypt u n its  c u t  a x ia lly  a n d  sam p led  acco rd 
in g  to  t h e  c rite ria  of Cheng a n d  L e b lo n d  [4, 5]. In  these  u n its  th e  b ase  a n d  to p  w ere  c learly  
d isc e rn ib le . E ac h  of th e  g ro u p s in c lu d e d  16 anim als. F ive  v illu s -c ry p t u n its  w ere s tu d ied  p e r 
a n im a l a n d  a  to ta l  of 5120 d a ta  w e re  re co rd e d . The ex am in a tio n s  w ere  b ased  on th e  n u m b er o f 
e p ith e l ia l  co lum nar cells on  th e  le f t - h a n d  co lum n of th e  villi a n d  th e  p ro life ra tio n  c o m p a rtm e n t 
( lo w er tw o - th ird s  of th e  c ry p ts )  in  c o n fo rm ity  w ith  A l-D ew achi e t  al. [1]. A s reg ard s th e  m ito ses, 
o n ly  m e ta p h a se s  and an ap h ases w e re  sco red . T he changes o f th e  m ito t ic  ind ices, th e  p e rcen tag e  
o f  la b e lle d  m itoses and labe lling  in d ic e s  w ere  evaluated  using  S tu d e n t ’s t te s t .

Results

M orphological changes o f  th e  villus-crypt u n its  are presented in  Fig. 1, 
T he co lu m n s show the ep ith e lia l columnar cell num ber on the left-hand side of 
th e  v il l i  and the number o f  c r y p t cells in the direct continuation  o f the villus 
con cern ed . The main changes w ere as follows. (i ) In  th e  old rats the number of

F ig . 1. H a tc h e d  colum ns m a rk  th e  d u o d e n a l, and d o ub ly  h a tc h e d  co lum ns show  th e  je ju n a  
sp e c im e n s  o f  A E T -treated  a n im a ls . T h e  o rd in a te  shows th e  cell n u m b e r  o f th e  v illi a n d  cryp ts- 
V e r tic a ls  m ea n  S. E . M. v a lu es (n u m b e r  o f  anim als was 16 in  e v e ry  case). Y D  =  y o u n g  d uode

n u m ; AD =  aged  d u o d e n u m ; Y J  =  young je ju n u m ; A J  =  aged  je ju n u m
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the epithelial colum nar cells o f the v illi in  the duodenum  decreased significantly  
(P  <  0.01) while th e  crypt cell num ber w as increased (P <T 0.01); (ii) the 
epithelial cell num ber o f the duodenal v illi w as elevated in the AET-treated  
juven ile  and old anim als (P <  0.01); (i i i ) th e  num ber of crypt cells was usually  
unchanged or reduced after AET adm inistration .

Table I show s th e  m itotic changes (indices) o f the control and AET- 
treated  animals. The data revealed th a t ex cep t in the young control and AET- 
treated  jejunal specim ens the m itotic ind ices were increased in  alm ost every  
experim ental group. The m itotic indices in  th e  duodenal crypts o f  the juvenile  
rats were approx, h a lf o f those in the A E T -treated  young (P 0.01) and the  
control and A E T -treated  aged rats (P  <  0.01).

As concerns th e  percentage o f labelled  m itotic figures, all the animals 
show ed sign ificantly  higher values in the 8 h period than in  th e  128 h period. 
A part from one case (control aged duodenum ), there was a discernible difference 
betw een the control and treated anim als in  th e  tim e-dependent reduction of

T able  I

Effect o f  A E T  treatment on the cellular param eters o f  the duodenum and  je ju n u m

Groups

Mitotic index
Percentage of labelled 

m ito tic index Labelling index

8 h
period

128 h 
period

8 h
period

128 h 
period

8 h 
period

128 h 
period

C ontrols, juvenile, duo d en u m 7.31 7.57 77“ 65“ 4731 4937
± 0 .3 ± 0 .3 ± 3 .4 ± 3 .6 ± 2 . 1 ± 2 .3

(40) (80) (40) (80) (40) (80)

C ontrols aged, d uodenum 8.O'1 8.89 82“ 62“ 6632 6138

± 0 .5 ± 0 .4 ± 2 .9 ± 3 .5 ± 2 .5 ± 2.1

T rea te d , juvenile, duo d en u m 11.62 11.1s 75 “ 6220 6333 5739
± 0 .3 ± 0 .3 ± 2 .7 ± 2.8 ± 2.1 ± 1.8

T rea ted , aged, duodenum 12.41 12.610 7521 6022 63 58
± 0 .3 ± 0 .3 ± 2 .5 ± 3 .3 ± 1 .5 ± 2.0

C ontrols, juvenile, je ju n u m 12.3 10.311 7723 66“ 5734 5540
± 0.8 ± 0 .5 ± 2.8 ± 3 .3 ± 2.2 ± 1 .9

C ontrols, aged, je ju n u m 10.75 10.013 8525 722e 7035 6741
± 0 .7 ± 0 .5 ± 2 .9 ± 3 .4 ± 1 .9 ± 2.0

T rea te d , juvenile, je ju n u m 13.7 14.612 8627 7328 7 0 3» 6442
± 0 .9 ± 0.6 ± 3 .2 ± 3 .3 ± 1 .9 ± 1.8

T rea te d , aged, je ju n u m 12.9" 11.7“ 842» 7 0 3o 63 56
± 0.6 ± 0 .4 ± 2 .5 ± 3 .6 ± 1 .9 ± 2.0

M ean ±  S.E .M . In  paren theses, n u m b er o f  obse rv a tio n s. The ex p o n en ts den o te  th e  level 
o f significance betw een  th e  values: (P  <  0.05); 5 -6 , 15 -16 , 23-24, 25-26 and  27 -2 8 ; (P  <  0.01); 
1 -2 , 3 -4 , 7 -8 , 9-10, 11 -12 , 13-14, 17-18, 19-20 , 2 1 -2 2 , 29-30, 31-32, 3 1 -3 3 , 34-35, 34-36, 
37 -38 , 37-39, 40-41 a n d  40-42
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the percentage of labelled m ito tic  figures. This w ould  m ean that the tim e- 
d ep en d en t decrease was m ore apparent in the treated  than in the control 
an im als. Sim ultaneously, th e  va lu es were higher in  th e  aged controls th an  in  
th e  y o u n g  control. The difference in  the percentage o f  labelled m itotic figures  
w as less betw een  the A E T -treated  aged and young rats th an  that of the percen t
age o f  lab elled  m itotic figures in  the control aged and juvenile rats.

T he labelling indices w ere sign ificantly  higher in th e  aged control anim als, 
and considerably differences w ere observed in  the duodenum  and jejunum  
b etw een  th e  young controls and  A ET-treated you n g rats, i.e. the la tter  had  
appreciab le higher labelling ind ices than the former ones.

D iscussion

T he morphological changes in  the villus-crypt u n it suggest that the fu n c
tion a l v illu s cells play an im portant role in the regulation  o f crypt cell prolif
eration . The 15% decrease o f  th e  num ber of villus cells (cf. functional com p art
m en t) in  th e  aged rats was accounted  for in m ost cases b y  an expansion o f the  
p roliferative (progenitor) cell com partm ent in the crypts, particularly in  the  
duodenum . It is believed th a t th e  reduction o f th e  v illu s cell population affects  
the m aturation  of crypt cells perhaps as a result o f th e  m odification o f cellular  
kin etics.

A ccording to Lesher [14] the ageing process should be characterized  
in d iv id u a lly  for both the species and the strain concerned and it was em phasized  
th a t th e  cell population in th e  aged becom es more heterogeneous as tim e ad
van ces. The proliferative p opulations are com p letely  asynchronous and th e  
progenitor com partm ent shrinks in  old age. N evertheless, there are several 
com p en satory  reactions th a t allow  to  produce enough cells to replace the  
dam aged ones and thus to  m ainta in  an appropriate functional com partm ent,
i.e . th e  regular size of the v illi. I t  m ust be added th a t the cells of the duodenal 
cryp ts are capable to speed up their generation tim e in  both young and aged  
anim als [14]. H am ilton [8] in terpreted  these processes as feedback m echanism s, 
w hich  in  young animals resu lt in  a rapid increase in  cell production th a t soon  
returns to  normal, after th e  progenitor com partm ent has becom e enlarged.

T he present study allow ed to  conclude th a t th e  sm all gut is an organ  
sen sitiv e  to  AET treatm ent. T he increase o f the cell num ber of the duodenal 
v illi a fter  AET treatm ent is str ic tly  related to  the increased m itotic a c tiv ity  
(m ito tic  index) in the crypts o f  A E T -treated anim als.

Theoretically  four factors could be responsible for the increase in  the  
num ber o f to ta l m itoses, v iz . (i) an increased num ber o f cells in the M phase o f  
th e  cycle; (i i ) a reduced duration  o f the M phase; ( i i i )  a com bination o f both  
th ese  factors; and finally  (iv )  a reduced duration o f th e  Gj phase. This part o f
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the cell cycle is known to be the m ost variable one and believed to  be undergo 
a considerable increase w ith  age [14].

The per cent of labelled m itoses in the 8 h period in the duodenum  and 
jejunum  of non-treated aged anim als proved to be higher than  th at o f the young  
anim als. This was m ainly due to  the longer generation cycle. On the other hand, 
the high percentage o f labelled m itotic figures m ight be the consequence o f the 
changed nuclear m etabolism  o f the proliferation pool itself. I f  the percentage 
of labelled m itoses is related to  the 128 h period, the values becom e less. 
This is particularly relevant in the case of the aged controls in com parison with  
the young untreated rats. The AET-treated you n g anim als showed slighter 
reductions in the 8 and 128 h periods than the treated  aged anim als.

The increased labelling indices in the experim ental groups m ay suggest 
th a t either the proliferative cell pool was augm ented or the cell-cycle was 
prolonged, or both did occur. This assum ption m ust, how ever, be quantified  by  
considering the tim ing o f cellular events together w ith  the pool size o f  the  
w hole proliferative cell com partm ent. From the present data it was not possible 
to establish such a relationship. N evertheless, there are several factors which  
m ay account for the in itia lly  higher level of LI. A m ong these are the changing  
level o f m itotic a c tiv ity , the delayed or accelerated uptake of 3H -thym idine  
and the shorter cell cycle duration. The rise in LI m ay be due to the division  
o f labelled cells after the appearance of 3H -thym id ine follow ed by a retention  
of the resultant labelled daughter cells. F inally, e levation  of the labelling indices 
in  the experim ental groups m ay be ascribed, partly , to  an increased utilization  
o f exogenous thym id ine, and partly to the term ination  o f m itoses in a part 
of cells due to the appearance o f labelled daughter cells. One o f the reasons of 
the marked uptake of the D N A  label during the tim e spent w ith D N A  synthesis  
by the treated anim als is th at the AET may som ehow  interfere w ith  the m etab
olism  o f thym idyl nucleotides. AET would therefore appear to have m ainly  
three perceptible effects in the intestine, i.e. on the num ber of epithelial cells, 
the m itotic indices and the labelling indices o f the duodenal villi and crypts. 
H ow ever, the changes were not as apparent in th e  jejunum  than in the duode
num . This was probably due to  the poorer cell production in the jejunum  which  
is, furtherm ore, more exposed to  various structural changes than the proxim al 
region of the sm all in testin e  [6]. These findings m ay also be explained by the 
altered structural differences in the villus/crypt un it o f the jejunum . According 
to  Fry et al. [6] the v illu s/cryp t ratio in the duodenum  was 10 against 7 in the  
jejunum .

D ata are scarce concerning AET and cellular m etabolism . According to  
the literature [7, 18] AET exerts a definite anticlastogenic effect in hum an  
lym phocytes. Vacek et al. [18] found in mice th a t the post-irradiation w eight 
loss was considerably less after preventive AET treatm en t than in the untreated  
controls. At the sam e tim e after radiation injury th e  regeneration o f bone mar
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row  and splenic cells w as enhanced  by AET. M aisin et al [15] observed th a t the  
sm all in testin e  of A E T -treated  m ice regained its w eight after irrad iation  and 
th is  w as due to an increase in  th e  num ber o f crypt cells. Our present data  seem  
to  agree w ith  these observations.

I t  should be m entioned th a t  in  long-term  experim ents 2-m ercaptoethanol, 
an analogue of m ercapto-guanidine, the effective m etabolite o f  A E T , w as found  
to  pro lon g  the lifespan o f m ice [1 0 , 12]. This effect o f the agent has been a- 
scribed  to  its antioxidant action .
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PENTAGASTRIN ANALOGUES CONTAINING 
a-AMINOOXY ACIDS

VII. Catabolism in vivo and in vitro of a pentagastrin 
analogue containing N-terminal aminooxyacetyl residue*

L. Varga , G. H o lzin g er , J . N é m e t h , V. Varró, L. B a l á s p ir i1,
I. Szabó2, I. Schön3, L. K isfaludy3

F IR S T  D EPA R T M E N T O F M E D IC IN E , U N IV E R S IT Y  M ED ICA L SCHOOL, SZEGED; ‘IN S T IT U T E  O F MEDICAL 
CHEM ISTRY, U N IV E R S IT Y  M EDICAL SCHOOL, SZEG ED ; ’IN ST ITU TE OF E X P E R IM E N T A L  S U R G ER Y , 

U N IV ER SITY  M EDICAL SCHOOL, SZEG ED ; ’CH EM ICAL W O RK S GEDEON R IC H T E R  L T D ., B U D A PEST
H U N G A RY

In  r a t ,  B O C -N H O -l-14C -A c-T rp -M et-A sp-P he-N H 2 (14C-I) is m e ta b o lise d  more 
slow ly th a n  B O C -l-14C -G ly -T rp -M et-A sp-P he-N H 2 (14C-II). O f th e  c y to so l f rac tio n s  of 
th e  r a t  o rgans th e  lung  an d  p an creas e x h ib ite d  a lower a c tiv ity  in  th e  ca tab o lism  of 
B O C -N H O A c-T rp -M ct-A sp-Phe-N H 2 (I) t h a n  in  th a t  o f B O C -G ly-T rp-M et-A sp-P he- 
-N H 2 (II). In  c o n tra s t ,  th e  cy toso l f ra c tio n s  o f  th e  dog’s lung , sm a ll  in te s tin e  and 
p an creas hy d ro ly sed  I  a t  a  fa s te r  ra te  th a n  th e y  hydro lysed  II.

K eyw ords: 14C-labelled p e n ta g a s tr in  an alogue: m etabolism  in  v iv o  a n d  in  v itro

Introduction

Some pentagastrin analogues contain ing am inooxy acids g a v e  rise in the 
rat to  a greater acid secretion than th a t brought about by the reference penta
gastrin [5]. W e have dem onstrated experim entally  that tert-buty loxycarbonyl- 
-am inooxy-acetyl-L -tryptophyl-L -m eth ionyl-L -aspartyl - L- phenylalaninam ide  
(B O C -N H O A c-Trp-M et-A sp-Phe-N H 2, I) and its L -a-am inooxypropionyl 
analogue rem ain in  the rat’s circulation for a longer tim e th a n  does tert- 
■ b u ty loxycarb on ylg lycyl-L- tryptophyl- L m ethionyl-L -aspartyl-L -phenylalanin■ 
am ide (BO C-G ly-Trp-M et-A sp-Phe-N H 2, II) [7]. From this it w as concluded  
th a t incorporation o f the oc-aminooxy acid increases the enzym e resistance of 
the analogues w ithout influencing their b iological activ ity  (receptor binding). 
In the dog the b iological a ctiv ity  o f the analogues containing a m in ooxy  acid 
does not attain  th at o f pentagastrin [2, 2a],

In the present work we have studied  the m etabolism  o f lab elled  I in  the 
rat, in  order to  obtain an answer as to its  higher activ ity  than th a t o f  II. I t  was

* F o r  P a r t  V I, see R ef. [1].
Send o ffp rin t re q u es ts  to : D r. L. V arg a, H -6701 Szeged, K orány i s é tá n y  8 , H u n g a ry
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fu rth er  assumed that in  th e  d og  the lower b io logica l a c tiv ity  of the analogues 
co n ta in in g  am inooxy acid  is  connected w ith  th e ir  enhanced m etabolism . 
To confirm  this we have com pared the p roteo ly tic  activ ities of the various  
organs to  I and II in th e  rat and  in the dog.

For the m etabolic s tu d ie s , 14C-labelled I  (B O C -N H O -l-14C-Ac-Trp-Met- 
-A sp -P h e-N H 2, 14C-I) [1 ] and  II (BO C -l-14C -G ly-Trp-M et-A sp-Phe-N H 2, 
14C-II) [8, 9] were prepared in  advance. It w as confirm ed  by conductom etric  
b io a ssa y  [1] that the la b e llin g  did not in fluence th e  biological a ctiv ity  o f  I. 
T h e m etabolism  of 14C-I w as compared w ith th e  earlier experim ental results  
for 14C-II [8, 9].

M aterials and m ethods

T h e  in  vivo m etab o lism  w a s s tu d ie d  in  m ale W is ta r  r a t s  w eigh ing  200-250 g. 14C-I w ith  a 
sp e c if ic  a c t iv ity  of 18.43 M B q /m m o l w as in jected  in tra v e n o u s ly  in to  th e  ra ts  in  a vo lu m e of 
1 m l/2 0 0  g body  w eight a t  a  c o n c e n tra t io n  of 0.4 /ig /m l. R a d io a c tiv ity  was m easu red  b y  a 
N u c le a r  Chicago ISO C A P-300 l iq u id  sc in tilla tion  sp e c tro m e te r .

T h e  catabo lic  a c t iv ity  o f  th e  v a rio u s  organs w as e x a m in e d  in  cytosol frac tions o b ta in e d  
b y  u ltra c e n tr ifu g e  se d im e n ta tio n  o f  th e  r a t  and dog o rg a n  h o m o g en a tes . Cytosol frac tio n s  of 
th e  o rg a n s , and  th e ir m ix tu re s  w i th  I  o r I I  in  a p p ro p ria te  r a t io s ,  w ere incu b a ted  a t  37 °C fo r 
0, 30 , 60 , 90 or 120 m in. T h e  e n zy m e  reac tio n  was s to p p e d  w ith  0.2 m ol/1 ED TA . T he im m u n o - 
r e a c t io n  I  or I I  co n cen tra tio n s in  th e  in cubates were m e a su re d  w ith  th e  g astrin  ra d io im m u n o 
a ssa y  dev elo p ed  in  our l a b o ra to ry  [4 ]. T he an tibody  used  fo r th e  rad io im m u n o assay  w as specific  
fo r  a m in o  acid  sequence 1 3 -1 6  o f  g a s tr in . A ccordingly, I I  a n d  I  cou ld  be  m easured  w ith  9 3 %  
a n d  3 6 .8 %  efficiency, re sp e c tiv e ly . T h e  concen tra tions o f  th e  b io log ically  active I  a n d  I I  w ere  
d e te rm in e d  b y  m eans o f c o n d u c to m e tr ic  bioassay [3].

Results

M etabo lism  o f  14C-I in  v iv o

E lim in a tio n  o f  ra d io a c tiv ity  f r o m  the circulation

R ats (6 animals on  each  occasion) were exsan gu in ated  at various tim es  
after  th e  intravenous in jec tio n  of 14C-I and th e  rad ioactiv ities in the sera were 
m easured . W ith the fraction  o f  the total activ ity  in jected  per 1 ml serum p lo tted  
as a fu nction  of tim e, th e  elim ination  of ra d io a ctiv ity  from the serum could be  
d ep icted  graphically (F ig . 1).

Tw o straight regression  lines could be f it te d  to  the elim ination curve. 
T h e half-lives calculated from  the slopes o f th ese  regression lines were 1.4 m in  
and 9.5 min.

The fact that th e  cu rve consisted of more th a n  one section indicated  th a t  
th e  a c tiv ity  was d istr ib u ted  between a num ber o f  com partm ents in th e  rat 
organism  and that the a c t iv ity  measurable in  th e  serum , except in the earliest 
s ta g e s , w as the resu ltant o f  th is  m ultidirectional m ovem en t.
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Fig. 1. E lim in a tio n  of serum  ra d io a c tiv ity

C om position  o f  the seru m  ra d io a c tiv ity

To study the com position o f serum rad ioactiv ity , blood was taken from  
the rat abdominal aorta 1 and 2 m in after the in travenous adm inistration  
o f 14C-I (5 rats on each occasion). The blood sam ples were centrifuged and 0.6 ml 
from  each radioactive serum was chrom atographed w ith 0.01 M phosphate 
buffer on a Sephadex G-25 fine colum n. The flow  rate was 1 rnl/min, w ith a 
colum n height o f 38 cm , a diam eter o f 1.2 cm , V 0 =  16.6 m l and Y t =  39.8 
m l. Two ml fractions were collected and their rad ioactiv ity  w as m easured. The 
radiochrom atogram  o f the 1 min serum  sam ples (the average radioactiv ity  in 
dpm  for the elution fractions) and the deviations for the sam ples arc shown in
Fig. 2.

Three radioactiv ity  peaks were obtained in the chrom atogram . The first 
o f these (16-22 ml) had run w ith  the serum proteins, the second (30-40  ml) 
corresponded to an unknow n cleavage product o f the 14C-I, and the third 
(40 -6 0  ml) was observed at the position  for 14C-I. The rad ioactiv ity  o f  the cleav
age product was a lm ost the same as the rad ioactiv ity  running w ith  the serum  
proteins: 18.6 and 15% , respectively . The radiochrom atogram  o f the 2 min 
serum  samples resem bled th at o f the 1 min sam ples, w ith the difference thai
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Fig. 2. R a d io c h ro m a to g ra m  of 1 m in  se ru m  sam ples

th e  peptide-cleavage product had a higher a ctiv ity  (about 30% o f th e  tota l 
a c t iv ity  eluted); the increase in  activ ity  o f the cleavage product w as accom 
p a n ied  b y  an equivalent decrease in  the activ ity  o f  14C-I; th is supported our 
earlier assum ption that th e  secon d  activ ity  peak originated from 14C-I.

E lim in a tio n  o f  the ra d io a c tiv ity  b y  the liver

14C-I was injected in to  th e  fem oral vein of 5 rats and 20 min bile fractions 
w ere co llected  for 120 m in th rou gh  a cannula inserted in to  the com m on duct. 
T h e a ctiv ities  in the in d iv id u a l fractions, expressed as fractions o f  the total 
a c t iv ity  administered, w ere tab u la ted  (Table I).

Table I

M ean У  S . D . o f  radioactivity o f  30 m in  bile frac tions

A nim al No. Fraction I F raction  I I Fraction I I I Fraction IV Fractions I —IV

l 65.37 7.31 1.87 0.76 75.31

2 65.63 8.26 2.37 0.74 77.00

3 64.68 7.93 1.69 0.59 74.89

4 62.45 6.31 2.19 0.81 71.76

5 63.78 7.70 2.03 0.72 74.23

(X ) 64.38 7.50 2.03 0.72 74.64

± S D 1.30 0.75 0.27 0.08 1.91
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It m ay be seen from  Table I th at the a ctiv ity  was highest in  the first 
fraction, w ith a subsequent progressive decrease in the further fractions. 
On the average, 74.6%  o f the to ta l a ctiv ity  adm inistered was excreted  w ith the 
bile in 2 h.

A b so rp tio n  o f  the ra d io a c tiv ity  fr o m  the sm a ll in te s tin e

N ext, in testinal absorption o f the rad ioactiv ity  was stud ied . For this 
purpose, 14C-I was in jected  in  a dose o f 1 m l/200 g body w eight, at a concentra
tion  of 0.4 jUg/ml, into the duodenum  o f 25 rats, and 5 anim als each w ere exsan
guinated 5, 10, 15, 30 and 60 m in after the injection . Blood was tak en  sim ulta
neously v ia  cannulas inserted  into the carotid  artery and the portal vein . The 
a ctiv ity  percentages for the serum sam ples i.e. the activ ities o f  th e  samples 
taken at various tim es from  the different vascular regions, as percentages o f the 
to ta l activ ity  adm inistered, and their m ean values were p lotted  in  a column  
diagram (Fig. 3).

min
Fig. 3. P e rcen tag e  ra d io a c tiv ity  in  serum  o b ta in e d  from  a o rta  and  p o r ta l  v e in  a fte r  

in tra d u o d e n a l a d m in is tra tio n  of l4C-I

It m ay be seen from Fig. 3 that the activ ities o f the serum sam ples obtained  
at 5, 10, 15 and 30 m in from  both the portal vein and the aorta increased 
gradually but there was a decrease in the 60 min sam ple as com pared to the 
values after 30 min. The a ctiv ity  o f the sera from the aorta was a lw ays lower 
than th at originating from the portal vein .

E xcre tio n  o f  the ra d io a c tiv ity  w ith  u r in e  a n d  in te s tin a l contents

The activ ity  excreted  w ith  urine was exam ined after the in jection  o f 14C-I 
on one occasion into the ta il vein  o f 6 rats placed in urine cages, and the activ i
ty  o f the urine excreted in  24 h was m easured. 0.6 ml sam ples o f  th e  radioactive
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ml

Fig. 4. C h ro m a to g ra m  of ra d io a c tiv ity  e x c re te d  w ith  th e  u rine

urine w ere chrom atographed on a Sephadex G-25 fin e  colum n. After 24 hours 
th e  anim als were exsangu inated , and the activ ity  o f  their small and large bow el 
co n ten ts  were measured.

D uring 24 hours, an average of 39 +  8% of th e  to ta l activ ity  adm inistered  
w as excreted  with the urine, w hile 0.4%  was found in the sm all in testine, and 
1.3%  in  the large in testine.

A  chromatogram o f th e  a c tiv ity  excreted w ith  th e  urine is shown in F ig. 4. 
T his d isp lays two peaks a larger (28—40 ml) eluted  a t the position o f the radio
a c tiv e  peptide cleavage p rod u ct, and a smaller (4 2 -5 6  ml) at the position  for
“ C-I.

Id e n t i f ic a t io n  o f  the m etabo lite  excreted  w ith  u rin e

For identification o f th e  radioactive cleavage product, 14C-I was in jected  
in to  th e  caudal vein o f 4 ra ts, and their urine was collected  for 24 hours, con
cen tra ted  to one-tenth and chrom atographed on a Sephadex G-25 fine colum n. 
The fractions containing th e  cleavage product w ere collected, lyophilized and  
purified . The isolated product gave one radioactive spot on a thin-layer silica  
gel 60 chrom atogram . The so lv en t system s were m ade by m ixing eth y l acetate  
and a stock  solution o f pyrid ine/acetic acid/w ater =  20:6:11 in  the follow ing  
proportions: SI: ethyl aceta te /sto ck  9:1, S2: eth y l acetate/stock  8:2, Rf 0.30— 
0.35 , Rf 0 .75-0.80; by its tic  behavior and its 1H -N M R  spectrum  obtained by a 
JE O L -60  apparatus, th is product was found to  be identical w ith 14C-III (tert- 
b u ty lo x y ca rb o n y la m in o o x y -l-14C-acetic acid).
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It could, therefore, be concluded th a t the rat has an enzym e th a t  is able 
to  cleave the СО-N H  bond betw een the am ino term inal am inooxy acid  and the 
L -tryptophyl residue. As observed earlier [8] 14C-IV (tert-butyloxycarlm nylgly- 
cine) was formed from 14 C-II under sim ilar conditions.

O rgan d is tr ib u tio n  o f  the ra d io a c tiv ity

Finally, the organ distribution o f the radioactivity was in vestigated  
1 and 60 min after the intravenous in jection  o f 44C-I. Blood w as ta k en  from  
5 anim als at each o f these tim es and th e  radioactiv ity  was m easured in the 
liver, kidney, lung, pancreas, jejunum  and m uscle tissue. These rad ioactiv ities  
were expressed as percentages o f the to ta l rad ioactivity adm inistered per 100 
m g w et tissue. The results are given in T able II , the values for each organ and 
each tim e being the m eans ^  S. D. for 5 anim als.

T able  I I

D istribution  o f  radioactivity ( mean  ±  S . D .) in  the organs 1 and 60 m in  after in travenous adm in
istration o f  l4C-I

1 min 60 min

Liver 0.432 ± 0 .0 8 3 0.051 ±0 .010

K idney 0.277 ± 0 .0 1 4 0 .115±0.027

Lung 0.043 ± 0 .0 0 5 0.022 ± 0.002
Pancreas 0 .0 2 9 ± 0 .0 0 3 0.027 ±0.003
Je ju n u m 0.049 ± 0 .0 1 0 0.029 ±0.002

Muscle 0.021 ± 0.002 0.018±0.002

It m ay be seen from Table II  that in  the 1 min organ sam ples th e  h ighest 
a c tiv ity  was in the liver and the kidney. The activ ity  in the other organs was 
approxim ately one order of m agnitude low er. In the 60 min sam ples on ly  the 
kidney showed an appreciable level o f a c tiv ity . A ctiv ity  in he liver w as much 
lower, but still evaluable while it was negligib le in the other organs.

S tu d y  o f  I a n d  II catabolism  in  v itro  by  ra d io im m u n o a ssa y  a n d  b io a ssa y

The cytoso l fractions of rat and dog organ hom ogenates w ere studied . 
Identica l 2.0 fig  am ounts o f I and II were incubated at 37 °C for 120 m in with  
aliquots of the organ hom ogenates. The b iologically  active and im m unoreactive  
peptide contents o f the incubates were exam ined at 30 min in terv a ls . The 
decrease in peptide concentration  was p lo tted  as a function o f tim e. F igure 5 
show s the changes in concentration  o f I and II, measured by radioim m unoassay
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BOC-Gly -Trp-Met -Asp-Phe-NH2

BOC - NHOAc-Trp-Mei-Asp-Phe -NH2

F ig . 5. S tu d y  of I  and  I I  c a ta b o lis m  w ith  ra d io im m u n o assay  a n d  b ioassay . E nzym e a c t iv i ty  o f
ra t  organs

and biossay, after in cu b a tio n  with cytosol fraction s o f rat liver, k idney, an
tru m , lung, intestine and  pancreas specimes.

Figure 5 shows th a t  th e  rate of catabolism  o f  I  (the slope of the decrease  
in  th e  im m unoreactive p ep tid e  concetration) w as o f  th e  same order o f  m agni
tu d e  as that of II after in cu b ation  with the liver  and kidney cytosol fractions.
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BOC- GLy-Trp- Met -  Asp-Phe-NH2

eioassay

muscle
corpus
liver *

kidney
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lung
p a n c rea s
intestine

_ ] _________ I_________ I_________ i _
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min

BOC- NHOAc-Trp-Met-Asp-Phe-NH2

min min

Fig. 6. S tu d y  of I  a n d  I I  ca tab o lism  w ith  ra d io im m u n o assay  an d  b ioassay . E n zy m e  a c t iv ity  o f
dog organs

E ssentia lly  th e  sam e was the case w ith the hydrolysing ab ility  o f  the antrum  
and sm all in testin e  fractions. In contrast, th e  cytoso l fraction o f  the lung and 
of the pancreas decreased the concentration o f I at a lower rate than  th at  
of II. The difference in  catabolism  betw een  the tw o peptides could be 
evaluated m ath em atica lly  in both incubates: P  <  0.05.

The change in the peptide concentration  m easured by bioassay w ent 
parallel w ith th a t o f  the im m unoreactive p ep tid e concentration in the course 
of incubation w ith  the liver, kidney, antrum  and lung cytoso l fractions.
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A sm all difference could be observed in the cases o f the in testine and pancreas 
cy to so l fractions. The decrease in  peptide concentration  measured on th e  basis 
o f  th e  b iological effect in  th e  m ixture incubated w ith  the in testinal fraction  
w as som ew h at larger, w hile th a t in the case o f  incubation w ith  the pancreatic  
fraction  w as lower, than  th e  corresponding concentration  measured b y  R IA .

T he peptide hydrolytic enzym e activ ities o f the dog organs were studied  
w ith  cy to so l fractions o f the liver, kidney, antrum , corpus, lung, small in testin e, 
pancreas and muscle tissue. In  th is case too  the peptide hydrolytic enzym e  
a c tiv it ie s  were characterized b y  a decrease in the im m unoreactive and b io logi
ca lly  a c tiv e  peptide concentrations (F ig. 6).

In  th e  study o f I catabolism  the low est enzym e a ctiv ity  was found in  the  
m uscle tissu e  and in the corpus m ucosa. This was followed by the liver, the  
k id n ey  and the antrum . The cy toso l fractions o f the lung, sm all in testin e  and 
pancreas tissue were m arkedly active. Comparing the catabolism  o f I to  th a t of  
II, th e  m uscle, liver and k id n ey  hydrolysed the tw o analogues at approxim ately  
th e  sam e rate. Surprisingly, th e  cytoso l fractious of the other organs hydrolysed  
I at a h igher rate than th ey  hydrolysed II. In  the case o f the lung, sm all in tes
tin e  and pancreas, the difference in  catabolism  betw een the tw o peptides was 
m ath em atica lly  significant, p <  0.05.

In  6 o f the 7 organs exam ined , the decrease o f the peptide concentration  
m easured  on the basis o f  th e  b iological a c tiv ity  was parallel w ith th a t m easured  
b y  R IA . A  slight difference w as found for th e  pancreatic cytosol: th e  peptie  
con cen tration  measured b y  th e  biological a ctiv ity  decreased som ew hat more 
th a n  th a t  measured by R IA .

Discussion

In  th e  m etabolism  in v ivo  of I, in  contrast w ith  the m etabolism  o f II, 
th ere w as a striking difference in  the radiochrom atographic behaviour o f  the  
serum  sam ples. W hereas the a c tiv ity  eluted  w ith  BOC-14C-glycine ([4C-IV) was 
the h igh est in the 1 min serum  sam ples after the adm inistration o f 14C-II and  
su b seq u en tly  it decreased [8], the proportion o f 14C-III obtained after th e  ad
m in istration  of 14C-I was lower in the 1 m in sam ples than  in the 2 m in sam ples. 
I f  w e add th a t the rad ioactiv ity  o f 14C-III in  the 1 min aortic blood sam ples was 
also low er than that o f 14C-IV after the adm inistration  o f 14C-II (18.6%  and  
27 .5% , respectively  [6], th en  w e had to  conclude from these data th a t less I 
th an  II is catabolised per m inute in  the rat.

O f th e  kinetic param eters of peptide m etabolism , the elim ination  of 
serum  rad ioactiv ity  does n o t represent the disappearance o f the peptide, 
earlier observed [8] to occur com paratively  quickly, w ith  a half-life o f  about 1 
m in. T he liver cells secrete b o th  I and II [10], but at the same tim e th e  radio
a c t iv ity  o f  14C-III originating from  14C-I is absorbed across the in testin a l w all
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and excreted w ith the urine more slowly th an  in the case of 14C-IV after the  
adm inistration o f 14C-II [8, 9].

Chrom atographic investigation  of the a c tiv ity  excreted with urine provid
ed a possib ility  for th e  iso lation  of the peptide cleavage product and th e  clari
fication  o f its chem ical structure. It emerged from  these investigations th a t the 
vast m ajority o f the a c tiv ity  excreted w ith urine originates from the am inoter
m inal 14C-III o f 14C-I. T hus, peptide hydrolysis took  place betw een th e  try p to 
phan and the am inooxy acid connected to  the BOC group.

The organ d istribution  o f the a c tiv ity  ind icates that the a c tiv ities of 
both  the 1 min and th e  60 m in samples point to  the uptake of a c tiv ity  b y  those  
organs (liver, k idney) w hich take part in th e  elim ination o f the rad ioactive  
peptide or peptide fragm ent. The activ ity  in  th e  other organs rem ained low  in 
both  sam ples. The cause o f this m ay he th a t 14C-III cannot participate in  the  
interm ediate m etabolism .

The studies suggested  th at in the rat 14C-I is catabolized m ore slow ly  
than  is II. This observation , in  conform ity w ith  the prolongation o f th e  circula
tion  tim e o f derivatives containing am inooxy acid, m ay explain th e  increase 
in  biological a c tiv ity . These investigations did not however, reveal w hich  are 
the organs to the enzym e activ ities of which the pentagastrin derivatives con ta in 
ing am inooxy acid becom e increasingly resistant. W e have attem pted  to  answer 
this question and th a t o f  the cause of the d ifferent strengths o f the b iological 
effect in the dog and the rat, on the basis o f th e  concentration changes in the  
im m unoreactive and biologically  active I. The peptide hydrolytic enzym e  
a ctiv ity  in the rat and dog organs is com pletely  different. W hereas th e  cytoso l 
o f the rat pancreas and lung hydrolysed I less th an  it did II, in dog the situ ation  
was the opposite. O f th e  dog organs, the enzym es o f the gastric antral m ucosa, 
the sm all in testine, the lung and the pancreas hydrolysed I to a greater ex ten t  
than  th ey  did hydrolyse II. The difference in catabolism  betw een th e  tw o  
analogues m ight exp lain  the difference in b iological activ ity  observed in  th e  rat 
and the dog.
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P u lm o n ary  fu n c tio n  (VC, F E V ,, R V ) w as assessed in  p a tie n ts  w i th  p u lm o n a ry  
tu b ercu lo s is  d ischarged  in  1958/59 as c u rre d  o r m ark ed ly  im p roved . A cco rd in g  to  F E V ,/ 
V C %  th e  p a tie n ts  w ere d iv id ed  in to  40 o b s tru c tiv e  and  59 n o n -o b s tru c tiv e  cases an d  the  
te s ts  w ere rep ea ted  b y  th e  sam e m e th o d  in  1974. T he con tro l included  p h y s ic a l a n d  X -ray  
e x am in a tio n s , a q u estio n n a ire  and  th e  a sse ssm en t o f a irw ay  resis tan ce  ( R t ).

In  th e  n o n -o b stru c tiv e  g roup  th e  ch an g e  in  VC in 15 years w as o n ly  —27.7 m l/year, 
in  th e  o b stru c tiv e  g ro u p , -5 4 .3  m l/y e a r. T h ere  was little  d ifference b e tw e e n  th e  two 
g roups in  th e  d im in u tio n  o f FE V ] (28.8 a n d  35.3 m l/year, re sp ec tiv e ly ). T h e  m ate ria l 
w as su b d iv ided  in to  su rg ically  a n d  d ru g  t r e a te d  groups and s tu d ie d  s ta tis t ic a l ly .  The 
o n ly  s ig n ifican t change o f fu n c tio n  in  th e  su rg ically  trea te d  group  w as in  R V , w hereas 
in  th e  o th e r  group  n early  all o f th e  fu n c tio n a l changes were s ig n ifican t s ta tis t ic a l ly .

K eyw ords: p u lm o n a ry  fu n c tio n , c u red  tubercu losis, o b s tru c tiv e  sy n d ro m e , longi
tu d in a l s tu d y

Introduction

R eports published in recent years have shown m any new  resu lts and it 
appears that in the m uch debated question  o f COLD (chronic ob stru ctiv e  lung 
disease) th ey  have led to  som ew hat contradictory conclusions. Som e authors 
observed a rapid decline in th e  functional and clinical condition o f  severe COLD 
patien ts w ith  a very high m ortality  rate w hich tended to show an increase with  
the passage o f  years [3, 4, 5, 7, 8, e tc .] . According to  other authors in  th e  milder 
cases the airway obstruction and the clin ical condition of som e p a tien ts  showed  
little  deterioration over periods o f  several years [1, 2, 6, 9, 11]. On the other 
hand th ey  hardly include cases where th e  author was able to fo llow  th e  changes 
in pulm onary function for more than  10 years.

Patients and methods

P a tie n ts  w ith  tub ercu lo s is  d isch arg ed  as cu red  or in  a considerab ly  im p ro v e d  condition  
in  1958/59 w ere su b jec ted  to  sp iro m etric  (VC, F E V ,, FE V ,/V C % ) and  re s id u a l vo lu m e (RV) 
d e te rm in a tio n s  w ith  th e  h e lium  d ilu tio n  m e th o d  (P u lm o te s t and  P u lm o -A n a ly so r, G o d art) a 
few  w eeks before th e y  h a d  le ft th e  C entre .

Send o ffp rin t req u ests  to : D r. G. V a rg h a , H -1122 B u d ap est, H a jn ó czy  u . 17, H u n g ary
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T h e  sam e tes ts  w ere r e p e a te d  in  1974 in id en tica l c irc u m s tan c es  and  w ith  th e  sam e 
e q u ip m e n t,  and  th e  p a tie n ts  w ere  su b je c te d  to physical c h ec k -u p , X -ra y  exam in atio n  an d  b o d y  
p lé th y sm o g ra p h y .

T h e  1958/59 te s ts  show ed  40  p a tie n ts  to belong to  th e  o b s tru c tiv e  group (F E V 1/V C %  
b e lo w  7 0 % ) and  59 to  th e  n o n -o b s tru c tiv e  group. O f th e  o rig in a lly  o b stru c tiv e  p a tie n ts  28, 
a n d  o f  th e  no n -o b stru c tiv e  p a t i e n ts  31 h a d  been cured  b y  d ru g  tr e a tm e n t  alone, w ith o u t a n y  
su rg ic a l  in te rv en tio n  and  a n y  p le u r i t ic  com plication. T h e  r e s t ,  i.e. 12 o b stru c tiv e  and  28 n o n 
o b s tru c tiv e  p a tien ts  had  b een  c u re d  b y  surgical in te rv e n tio n  o r th e y  h ad  developed p leu risy  
w i th  e ffu s io n  during  or p rio r  to  t r e a tm e n t .  The surgical in te rv e n tio n s  o r com plications in  th e  12 
o b s tru c t iv e  cases were, s e g m en ta l re se c tio n  in 1, lo b ec to m y  in  4, pn eu m o n ecto m y  in  1, e x tr a 
p le u ra l  p n eu m o th o rax  in  1, p n e u m o th o ra x  in  4, and  p leu risy  w ith  e ffusion  in 1 case. In  th e  28 
n o n -o b s tru c tiv e  p a tie n ts  s e g m e n ta l re sec tio n  was done in  4, lo b e c to m y  in  11, pneu m o n ecto m y  
in  3, th o ra c o p la s ty  in 1, e x tr a p le u ra l  pn eu m o th o rax  in  4, in tr a p le u ra l  p n eu m o th o rax  in  4 cases 
a n d  o n e  p a tie n t  had  a p leu risy  w i th  effusion.

T h e  te s ts  took  p lace a t  le a s t  2 m o n th s b u t u su a lly  6 m o n th s  to  2 years a fte r  th e  su rg ical 
in te rv e n t io n  or pleurisy.

I n  m o st cases d a ta  o n  sm o k in g  w ere also o b ta in ed . T h e  o b s tru c tiv e  group included  25 
sm o k e rs  (67 .5% ) and 12 n o n -sm o k e rs ;  in  the  n o n -o b s tru c tiv e  g ro u p  th e re  w ere 27 sm okers 
(4 6 .5 % ) a n d  31 non-sm okers. T h ese  re su lts  have been p u b lish ed  [13].

S e x :  te n  o f th e  o b s tru c tiv e  cases (25% ) and 23 (3 9 % ) o f  th e  n o n -o b stru c tiv e  cases w ere 
w o m e n , 30 an d  36, re sp ec tiv e ly , w e re  m en.

A g e:  m ean age in  th e  n o n -o b s tru c tiv e  group a t  th e  b eg in n in g  of th e  s tu d y  in  1958/59 
w as 30.5 y ea rs  and in th e  o b s tru c tiv e  g ro u p , 40.4 years.

A t  th e  control e x a m in a tio n , clinical sym ptom s in d ic a tiv e  o f chronic bronchitis w ere 
fo u n d  in  15 o b struc tive  cases (3 7 .5 % )  a n d  12 n o n -o b stru c tiv e  cases (20 .3% ) [12].

Results

R esults and the fu n ctio n a l changes occurring during 15 years are shown in  
F ig . 1. In  the non-obstruc tive  cases the TC d im inished b y  11 ml, the VC by 416  
m l, th e  FEY] by 432 m l, w h ile  the RV value show ed an average increase o f  404  
m l. T he obstructive  cases had  in itia lly  a higher RV and th is increased by a further  
671 m l during the 15 years. O n the other hand, in  th e  sam e cases TC dim inished  
b y  155 m l, YC by 815 m l, an d  FEVj by 530 m l. S ince som e of the cases had

Fig. 1. C hange of p u lm o n a ry  fu n c tio n  in  59 n o n -o b stru c tiv e  a n d  40 o b stru c tiv e  p a tie n ts  o v e r
15 years
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thoracic surgery before th e  tests, or p leurisy w hich m ust have considerably  
affected the pulm onary function  (10, etc.) th e  functional changes in  th e  surgi
cally treated patien ts and those w ith p leurisy and the non-surgically treated  
cases w ill be exam ined separately.

Table I

No. of cases

Group
1958/59 1974

Changed to

obstructive non-obstructive

N O N -O B STR U C TIV E

Cured
w ith o u t surgery or 
com plications 31 23 8

w ith  surgery  or 
com plications 28 22 6

All cases 59 45 14

O B STR U C TIV E

Cured
w ith o u t surgery 
or com plications 28 25 3

w ith  surgery  or 
com plications 12 8 4

All cases 40 33 7

I t  appears from  T able I th at o f the 40 cases found to be ob stru ctive  in 
1958/59, in 7 patients (3 non-surgically and 4 surgically  treated) the respiratory  
channels had ceased to  be obstructed in 1974, w hile from 59 non-obstructive  
cases 14 (8 surgically and 6 non-surgically treated) developed obstruction  
during the 15 years. Their detailed functional results have already been  pub
lished [14]. Table II  show s the functional changes in the obstructive and non
obstructive cases eva lu ated  statistica lly  b y  S tu d en t’s t test and broken down  
into drug treated  cases w ith ou t pleuritic com plication  and cases where surgery  
had been performed or pleurisy had occurred. In  the surgically treated  non
obstructive patients th e  changes during the 15 years were not sign ificant in  any  
of the functional va lu es, while in the other group the VC, F E V t, F E V 1/VC% , 
RV and RV/TC% show ed statistically  sign ificant changes. In the group w ith  
obstruction the changes in  the functional va lues th a t occurred in 15 years were 
significant sta tistica lly  w ith  the exception o f the F E V 1/VC% in the drug treated  
group, while in the surgically  treated or p leurisy com plicated group on ly  the  
increase in RV was sign ificant.
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Table II

Average pulm onary function values

VC ml P < FEV , ml P < FEV,/VC% P < RV  ml P < RV/TC% P <

N O N -O B STR U C TIV E

Cured

w ith o u t surgery 1958/59 3888 0.05 3095 0.02 79.5 0.05 1617 0.001 28.3 0.001

or com plications 1974 3490 2663 74.9 2310 37.4

Change — 398 —432 — 4.6 +  693 + 9 .1

w ith  surgery 1958/59 3134 0.20 2505 0.10 79.7 0.20 1715 0.7 35.6 0.10

or com plications 1974 2700 2073 77.2 1799 39.—

Change — 434 — 432 — 2.5 +  84 + 3 .4

O B STR U C TIV E

Cured

w ith o u t surgery 1958/59 3770 0.001 2217 0.001 58— 0.3 2000 0.01 33.2 0.001
or com plications 1974 2809 1520 53.8 2821 48.2

Change — 961 — 697 — 4.2 +  821 +  15.—

w ith  surgery 1958/59 2790 0.2 1810 0.3 64.— 0.3 1399 0.3 33— 0.001

or com plications 1974 2314 1579 66.6 1686 42.2

Change — 476 — 391 + 2.6 +  287 + 9 .2

О
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The a irw a y  resistance  (R ;) determ ined in 1974 by body plethysm ography  
am ounted to  4.7 cm H,20 / l / s  in the obstructive group, and to  2.1 cm  H 20 / l / s  
in  the non-obstructive group.

D iscussion

In  cured patients w ith  obstructive and non-obstructive tuberculous 
affection  w e were able to  trace the changes over a period o f 15 years in  some 
pulm onary function tests . A lthough COLD patients m ay include p a tien ts  with  
tuberculosis cured som e tim e earlier, the m aterial cannot be regarded as identi
cal w ith  the patients w ith  non-specific chronic bronchitis, asthm a or em physe
m a. The m aterial m ay also he influenced b y  the fact th at m ost o f  th e  severely  
affected  or old patients and those w ith  serious functional defects had  died or 
becom e unsuitable for out-patien t control exam inations during th e  15 years. 
The m ain advantage and value of our m aterial lies in the long period during 
w hich the patien ts’ pulm onary function was observed and exam ined w ith  identi
cal m ethods. Comparing the changes in th e  59 non-obstructive and 40 obstruc
tiv e  cases, we found th a t in  the non-obstructive cases the decrease in  vital 
cap acity  was rem arkably low  (27.7 m l/year); in the obtructive cases it  w as much 
higher (54.3 m l/year). The annual decrease in FEY j was very sm all and almost 
identical in  the tw o groups (28.8 m l and 35.3 m l/year, respectively). The latter  
value appears to he particularly low  if  we take into account th e  h igh average 
age in  the obstructive cases (55.4 years in 1974). There was a sm all difference 
in  the increase in RV (26.9 m l and 44.7 m l/year, respectively), a lth ou gh  in the 
obstructive group the increase was m uch more d istinct than in  the non-obstruc
tiv e  group.

In  th e  surgically treated  group th e  functional changes during the 15 
years were so sm all th a t w ith  the exception  o f the RV/TC% in  th e  obstructive  
cases, th e y  m ay be regarded as insign ificant. This appears to  prove th a t in  15 
years survivors the operation had a m inim al deteriorating effect on th e  pulm o
nary function  or although it  m ay have caused a certain fu n ction a l dam age, 
th is did not deteriorate or even  im proved in  the course o f  tim e. T he very  small 
increase in  the residual volum e in the surgically treated patients w as particular
ly  striking.

In  contrast, the functional deterioration o f the 31 n on -ob stru ctive and 
28 obstructive cases treated  on ly  b y  drugs was significant in  both  groups with  
th e  exception  o f F E Y 1/VC% , precisely in the obstructive cases (Table II); 
there was how ever a slight difference betw een the two groups. T h u s, contrary 
to  exp ectation s, the decrease in v ita l capacity  in 15 years in  th e  obstructive  
cases was sign ificantly  greater than  in  the non-obstructive cases (P  <7 0.001), 
w hile the decrease in  the F E V X value did not differ sign ifican tly  in  th e  two
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groups (P  <  0.1) although it  w as higher in the ob stru ctive  group. N either w as 
th e  d ifference in the changes o f  RV significant.

In  v iew  of the above resu lts , the question arises w hether it  is not m islead
in g  in  m an y  cases to  regard th e  changes in F E V X/VC%  as a measure o f th e  
deterioration  in ven tila tory  obstruction, since in  th e  course o f tim e the v ita l 
ca p a c ity  decreases more th an  th e  FEVj if  the sym p tom s o f chronic bronchitis 
are n o t in  the foreground. T hus th e  decrease, i.e . th e  deterioration, in the restric
t iv e  factor , (the v ita l ca p a c ity  in the denom inator) apparently im proves the  
o b stru ctiv e  syndrome.
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R o s e  G. A., B l a c k b u r n  H . ,  G il l u m  R . F ., P r in e a s  R . J . :

Cardiovascular Survey M ethods W H O , G eneva,

178 pages, 10 figures 11 A n nexes. P rice: Sw. fr. 22.—

T his second ed itio n  o f th e  book  is th e  w ork  o f fo u r a u th o rs . W h a t h as m ad e  th is  new 
ed itio n  tim e ly  ? Since th e  f i r s t  ed itio n  in  1968 th e  use o f p re v en tiv e  an d  ep idem io log ical m ethods 
h as  increased  and  several new  epidem iological m eth o d s hav e  been  e lab o ra ted .

T h e  volum e is d iv id ed  in to  tw o  p a r ts ;  th e  f irs t  co n ta in s th e  g en era l b asic  p rincip les 
a n d  th e  second th e  tec h n iq u es  o f sc ien tific  in v es tig a tio n . U n d er th e  basic  p rin c ip les  we fin d  th e  
a im s of p o p u la tio n  s tu d ie s  (d iagnosis o f q u a n ti ta t iv e  occurrences, d is tr ib u tio n  a n d  n a tu re  of 
diseases) as well as th e  ty p e s  o f  m easu rin g  (cross sec tional an d  p ro sp ec tiv e  co n tro l an d  experi
m en ta l exam inations). T h is c h a p te r  co n ta in s th e  a d v an tag e s  o f c e rta in  e x a m in a tio n  procedures 
b u t  also th e ir  lim its. T he second  c h a p te r  in tro d u ces to  bases o f  m easu rem en t. A fte r  em phasizing 
th e  necessity  of s ta n d a rd iz a tio n  i t  d e m o n s tra te s  th e  significance of se n s it iv ity  a n d  specificity  
t h a t  ensures th e  v a lid ity  o f ap p lied  te s ts . T he th ird  c h ap te r  g ives a n  acco u n t o f p lan n in g  and 
rep re sen ta tio n . P o p u la tio n  s tu d ie s  concern ing  th e  choice o f sam ples can  be do n e  a t  ran d o m , 
confined  geographically , a n d  m ay  o rig in a te  from  en v iro n m en ta l or in d u s tr ia l  g roups. The 
a u th o rs  give in s tru c tio n s  b y  th e  help  o f m a th e m a tic a l fo rm ulas as to  th e  size o f  re ta in ing  
sam ples necessary  fo r d e te rm in a tio n  o f th e  q u a n tita tiv e  v a riab les.

T he th ree  c h ap te rs  o f th e  second p a r t  give in fo rm a tio n  on  th e  c o n tru c tio n s  o f survey 
q u estio n n a ires  for ep idem io log ical m easu rem en t, on carry in g  ou r p h y sical e x am in a tio n s  an d  on 
m ak in g  special o b se rv a tio n s . D ealing  w ith  th e  m eth o d s o f ca rd io v ascu la r epidem iological 
m easu rem en ts , th e  q u estio n s o f re sea rch  are  foccused on  sm oking  an d  d ie ta ry  h a b its , physical 
a c tiv ity , bo d y  w eigh t a n d  psycholog ical ch arac te ris tics . In  case o f p ro sp ec tiv e  s tu d ie s  th e  book 
review s th e  questions focussed  u p o n  th e  re g is tra tio n  o f sym ptom s. T he p h y sica l ex am in atio n  
shou ld  e n te r  in to  th e  d e ta ils  o f s ta n d a rd iz e d  m eth o d s of card iac  a u sc u lta tio n , th e  d e te rm in a tio n  
o f th e  sy m p to m s of h e a r t  fa ilu re , th e  co n d itions an d  co rrec t p ro ced u re  o f blood pressure 
reco rd in g .

In  th e  la s t c h a p te r  th e  a u th o rs  su rv e ry  th e  M innesota  Code for te s tin g  e lectrocard iog ram s, 
th e  w ays o f de te rm in in g  th e  h e a r t  size an d  its  indexes (card iac  vo lum e, f ro n ta l  card iac  area, 
card io -th o rac ic  ra tio ) , th e  p a ra m e te rs  o f  v e n tila to ry  fu n c tio n  an d  th e  la b o ra to ry  te s ts .

T he an nex  co n ta in s  a n  EC G  classifica tion  to  be  used in  p ro sp ec tiv e  s tu d ies , question 
n a ires an d  p rin ted  fo rm s co n ta in in g  ex am in a tio n  d a ta . T he p o in ts  o f m ea su re m e n t are illus
t r a te d  b y  w ell-designed fig u res , th e  calcu la tions a re  sum m ed u p  in  fo rm ulas.

Sum m ing u p , a  so u n d  know ledge of th e  co n te ts  o f th e  book  is o f fu n d a m e n ta l use in 
ca rry in g  o u t card io v ascu la r su rv ey s  b y  ap p ly in g  th e  m ost m o d ern  m eth o d s.

V e r o n ik a  M o r v á i
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I P C S  In te rn a tio n a l P ro g ra m m e  on C hem ical S a fe ty  E nvironm ental H ealth  
Criteria 17,
W H O , G en ev a . 1981

M anganese

M anganese  is an  essen tia l t r a c e  e lem en t for b o th  m an  a n d  an im als . I t  is necessary  for th e  
fo rm a tio n  o f  connective tis su e , b o n e  a n d  fo r g row th  in g e n e ra l, a n d  also fo r ca rb o h y d ra te  
m e ta b o lism , th e  em bryonic  d e v e lo p m en t o f th e  in n er e a r  a n d  fo r re p ro d u c tiv e  functions. 
Som e sp ec ific  biochem ical fu n c tio n s  o f  m anganese  hav e  b een  d iscovered  such  as th e  ca ta ly sis 
o f  th e  g lucosam ine-serine  lin k ag e  in  th e  syn thesis o f m uco p o ly sacch arid e  in  th e  cartilage. 
F o o d  is  th e  m ajo r o f m anganese  in  m a n  a n d  anim als. T he d a ily  in ta k e  ran g es fro m  2 to  9 m g 
d e p e n d in g  o n  th e  co n sum ption  o f  fo o d s like  cereals a n d  te a  w hile h a v e  a  h ig h  m anganese  
c o n te n t .  T h e  re sp ira to ry  an d  g a s tro in te s t in a l  t ra c ts  c o n s titu te  th e  m a jo r  ro u tes  o f ab so rp tio n  of 
m an g a n ese .

T h e  to x ic  effects o f m an g a n ese  o n  th e  cen tra l ne rv o u s sy s tem  were s tu d ied  m ain ly  in  
an im a ls  in c lu d in g  th e  r a t  an d  th e  m o n k ey . M anganese d iox ide or d ich loride  aerosol in h a la tio n , 
a t  c o n c e n tra tio n s  0.6-3 .0  m g /m 3 d a ily  fo r  1 h o u r over 4 m o n th s  in d u ced  ty p ic a l c en tra l nervous 
d a m a g e s  in  m onkeys. C hronic m an g a n ese  poisoning is a h a z a rd  in  m anganese  m in ing  and  
p ro c ess in g , m anganese  alloy a n d  d ry -ce ll b a tte ry  indu strie rs . P o s t  m o rte m  fin d in g s in  chronic 
m an g a n ese  poisoning have  show n  lesions in  th e  cen tra l ne rv o u s sy s tem . T he lesions w ere especi
a lly  sev e re  in  th e  s tr ia tu m  a n d  p a llid u m  a n d  also in  th e  su b s ta n tia  n ig ra . T hese  find ings com 
b in e d  w ith  an im al d a ta  an d  th e  e ffec tiv en ess o f 3 -hydroxy  L -ty ro s in e  tre a tm e n t im p lica te  th e  
d o p a m in e rg ic  p a th w ay  in  th e  ae tio lo g y  o f th e  e x tra p y ram id a l m an ife s ta tio n s  o f m anganese  
p o iso n in g . E a r ly  diagnosis is d iff ic u lt  in  th e  absence of re liab le  in d ic a to rs  of exposure. M easure
m e n t o f  th e  m anganese level in  b lo o d , u rin e  and faeces serves as a  u sefu l gu ide to  exposure. 
I n  a n  ep idem iological s tu d y , th e  in c id en ce  of abso rp tion  a n d  s t i llb ir th  w as h ig h er in  w ives of 
w o rk e rs  exposed  to  m anganese  fo r 1 0 -2 0  y ears  th a n  in  th e  co n tro l g ro u p . T oxicologically , th e  
m a n g a n e se  frac tio n  is o f l it t le  im p o r ta n c e , w hereas th e  o rg an ic  p o rtio n  is p a r t  o f  a p ro b lem  
c o n ce rn in g  th is  ty p e  of fungicide. T h e  m anganese  tric a rb o n y l co m p o u n d s are  used  as ad d itiv es 
in  u n le a d e d  pe tro l. In  th e  fu tu re  m a n y  o th e r  uses seem  lik e ly  .T here  is l it t le  in fo rm a tio n  
c o n ce rn in g  th e  m u tag en ic ity  o f  m an g an ese . Processes as gen etic  reco m b in a tio n  m ig h t be  a ffec t
ed  b y  m an g an ese  th ro u g h  i ts  in flu e n ce  on  enzym es th a t  co n tro l th e  s tru c tu re  a n d  m etab o lism  
o f D N A . M anganese can  be  s u b s t i tu te d  b y  m agnesium  in  th e  b in d in g  o f tw o rebosom al su b u n 
its .  P e rm a n g a n a te  given to  r a ts  in  10 m g /k g  doses daily  p ro d u c ed  a n  increase  in  th e  m ito tic  
a c t iv i ty  o f bone-m arrow  cells. M an g an o u s  chloride has b een  re p o rte d  to  be  m u tag en ic  in  th e  
A m e s-te s t.  F ew  ex p erim en tal s tu d ie s  h av e  been  conducted  on  th e  carc inogen icity  o f m anganese  
a n d  i ts  com pounds. W hen  m an g a n o u s  su lfa te  was a d m in is te red  in tra p e rito n e a lly  to  m ice in  
doses o f  10 m g/kg  i t  p ro d u ced  a  s ig n if ic a n t increase in  th e  in cidence  o f lung  tu m o u rs . T he book  
co n c lu d es t h a t  th e  d a ta  av a ilab le  w e re  to o  m eagre to  allow a n  e v a lu a tio n  of th e  carcinogenicity  
o f  m an g a n ese  in  m an  and  an im als . I n  v iew  o f th e  d a ta  concern ing  th e  poss ib ility  o f a n  increased  
use  o f  o rganom anganese  co m p o u n d s as p e tro l add itives in  th e  fu tu re , i t  is recom m ended  t h a t  
ep id em io log ica l surveys shou ld  b e  c o n d u c ted  in  com m unities exp o sed  to  a n n u a l m ean  concen
t r a t io n s  o f  m anganese in  a ir ex ceed in g  1 /tg /т Я

E n viro n m en ta l Health Criteria 18 
A rsen ic

T h is  docum ent co n ta in s som e com prehensive  review s o n  th e  h e a lth  effects o f inorgan ic  
a n d  o rg a n ic  arsenic com pounds w h ic h  are  ub iq u ito u s e lem en ts w ith  m eta llo id  p ro p e rtie s  in  our 
e n v iro n m e n t. In  n a tu re  a rsen ic  is w id e ly  d is tr ib u te d  m ain ly  as a rsen ite  o r a rsen a te . In  w a te r ,
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u su a lly  arsen ic  is fo u n d  a n d  th e  m e th y a te d  arsen ic  co m pounds have  strong  b io log ical effects. 
A rsenic ( I I I )  ox ide  is p ro d u ced  as a b y p ro d u c t in  th e  m eltin g  of copper and  lead  o res a n d  a rsen 
ic co n ta in in g  p estic id es . A m ean  blood arsenic  lev e l o f 0.00188 m g/kg (range , 0 .0005-0 .0038 
m g/kg) w as fo u n d  am o n g  ch ild ren  liv ing  in  c o u n try  to w n s.

T he a cu te  e ffec t caused  by  inorganic  a rsen ic  com pounds is a  g a s tro in te s tin a l dam age 
r esu lting  in  severe  v o m itin g  and  d iarrh o ea. F u r th e r  a cu te  sym ptom s are  m u sc u la r  cram ps, 
fcial oedem a a n d  card iac  d is tu rb an ces ; shock m a y  also develop as a re su lt o f  d e h y d ra tio n , 

ahe  fa ta l dose fo r m a n  o f in g ested  arsenic  ( I I I )  ox id e  h as been  rep o rted  to  ra n g e  b e tw ee n  70 
T n d  180 m g. T he su b a c u te  effects involve m ain ly  th e  re sp ira to ry , g a s tro in te s tin a l, card io v ascu - 
a a r , nervous a n d  h aem ato p o ie tic  system s. In  rev iew in g  availab le  d a ta  in  1973, as w ell as in 
1980, th e  IA R C  co n clu d es t h a t  th e re  was su ffic ien t ev idence  to  associate ex p o su re  to  inorganic 
larsen ic  in  m an  can c er o f th e  lung  and  skin.

E nvironm ental H ealth  Criteria 19 
Hydrogen sulfide

T he c o n ce n tra tio n s  o f hydrogen  sulfide in  u rb a n  areas m ay  be as h ig h  a s  0.05 m g/m 3 
(0.033 ppm ). I t  is believed  th a t  w orkers are n o t u su a lly  exposed to  hydrogen  su lfid e  co n cen tra 
tio n s  above th e  o ccu p a tio n a l exposure  lim it o f 10-15  m g /m 3 (7-10 ppm ). M assive exposures to  
hy d ro g en  su lfide  u su a lly  resu lted  from  leaks in  in d u s tr ia l  gas s tream s co n ta in in g  h ig h  levels 
o f  hy d ro g en  su lfid e  o r  fro m  th e  slow, insid ious a cc u m u la tio n  of th e  gas o f  b iogen ic  origin. 
I n  ex p erim en ta l an im a ls , th e  effect o f h igh  doses o f  h y d ro g en  sulfide and of cy an id e  are  sim ilar. 
T h ey  in h ib it th e  enzym e cy tochrom e oxidase, in te rfe rin g  th e re b y  w ith  th e  co n su m p tio n  
o f oxygen  b y  th e  tissu es to  th e  p o in t w here m e tab o lic  d em an d s canno t be m et. T h e re  is little  
in fo rm a tio n  on  th e  effe tes on  ex p erim en tal an im als  o f  lo n g -te rm  low-level ex p o su re  to  h y drogen  
sulfide. B ecause i t  is b o th  a n  ir r ita n t  an d  a sp h y x ia n t gas th e  tox ic  effects a re  k c ra to c o n ju c tiv itis  
(gas eye), h y p e rp n o ea , ap noea , p u lm o n a ry  o ed em a, p a ralysis o f th e  r e s p ira to ry  cen tres . 
D e a th  is due to  a sp h y x ia  unless sp on taneous re sp ira tio n  is reestab lished  or a r tif ic ia l  re sp ira tio n  
is p ro m p tly  p ro v id ed . C hronic in to x ica tio n  is a  la rg e ly  su b jec tiv e  s ta te  c h a ra c te riz ed  b y  fa tigue  
a n d  believed b y  som e to  be  a  consequence o f in te rm it te n t  exposure to  h y d ro g e n  su lfide  a t  
co n cen tra tio n s o f  7 5 -150  m g /m 3. E x p o su re  to  h y d ro g e n  sulfide in  high c o n c e n tra tio n s  occurs 
am ong w orkers in  th e  oil, gas and  petrochem ica l in d u s tr ie s . H ydrogen  su lfide  in  a m b ie n t air in  
co n cen tra tio n s o f  th e  o rd er o f th e  od o u r th resh o ld  h as  n o t been show n to  h a v e  a n y  sign ifican t 
b iological a c t iv ity  in  m an  or an im als. S tud ies sho u ld  be conducted  in ex p e rim e n ta l an im als on 
th e  cu m u la tiv e  n e u ra l e ffects o f rep ea ted  a n d /o r co n tin u o u s long-te rm  h y d ro g e n  su lfide  e x 
posure  a t  c o n ce n tra tio n s  t h a t  induce su b acu te  o r ch ro n ic  in tox ication .

A n n a  T o m pa

I A R C  M o n o g ra p h s  on  the E v a lu a tio n  o f  the C arcinogenic R is k  o f  C hem ica ls to 
H u m a n s  Vol. 27: Som e Arom atic A m ines, Anthraquinones and N itroso  Com
pounds, and Inorganic Fluorides Used in  Dringking-water and D en ta l Prep
arations

IA R C , L yon 1982. 341 pages Price Sw. fr. 40,—

T he p rev io u s  vo lum es of th e  IA R C  m o n o g rap h s ev a lu a tin g  th e  ca rc in o g en ic ity  o f d iffer
e n t chem icals in c lu d e  som e a ro m atic  am ines a n d  a n th ra q u in o n e s  w hich w ere u se d  m ain ly  as 
d y e s tu f f  in te rm ed ia te s . T he p re sen t issue su m m arizes th e  specific in fo rm atio n  on  th e  a b so rp tio n ,
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d is tr ib u tio n  a n d  m etabo lism  of m a n y  a ro m a tic  am ines. T h ese  d a ta  suggest th a t  ab so rp tio n  in  
h u m a n s  m a y  occur v ia  th e  re sp ira to ry  an d  g a s tro in te s tin a l t r a c ts  and  th ro u g h  th e  sk in . 
A ro m a tic  a m in e s  and  am ides a re  re ad ily  m etabolized  b y  o x id a tio n  of th e ir  carb o n  or n itro g e n  
a to m  in  b o th  m an  an d  an im als. T h e  fo rm atio n  of m ale ic  acid  an d  m utagen ic  carc inogen ic  
m e ta b o lite s  a p p e a r  to  invo lve N -o x id a tio n . More th a n  700 d y es , as listed  in  th e  Colour In d e x , 
can be  m a d e  f ro m  aniline; few dyes b a se d  on aniline or an iline  d e riv a tiv e s  are, h o w ev er,p ro d u ced  
in  c o m m e rc ia lly  sign ifican t q u a n tit ie s . A niline has been  r e p o rte d  to  occur in  surface sam p les 
ta k e n  fro m  som e rivers in  E u ro p e  a n d  th is  w as a ttr ib u te d  to  in d u s tr ia l chem ical w aste . A niline  
w as fo u n d  to  b e  p re sen t in  several f ru i ts ,  vegetab les and  in  b la c k  tea . I t  has also been  d e te c te d  
in  to b a c c o  sm oke. Aniline h y d ro ch lo rid e  tested- in m ice b y  oral ad m in is tra tio n  p ro d u c ed  no 
carc in o g en ic  e ffec t, b u t  th e  sam e t r e a tm e n t  in ra ts  caused  v a r io u s  m alignancies of th e  m esen 
ch y m al t is su e . In  hu m an s a h igh  r isk  o f b lad d er cancer h a s  been  observed in w orkers o f  th e  
an iline  d y e  in d u s try . T his, how ever, w as p ro b ab ly  due to  ex p o su re  to  chem icals o th e r  th a n  
an iline , b e ca u se  th e  evidence is lim ite d  for th e  carc in o g en ic ity  o f  aniline hydroch lo ride  in  h u 
m an s a n d  a n im a ls . O rth o -p ara -an is id in e  and  its  h y d ro ch lo rid es a re  in te rm ed ia ted  in th e  m a n u 
fa c tu re  o f  sy n th e tic  dyes. T here  is su ffic ien t evidence of th e  carc inogen icity  o f o rth o -an is id in e  
h y d ro c h lo r id e  in  experim en ta l an im als . T he lack  of h u m a n  d a ta  m akes i t  im possible re liab ly  
to  e v a lu a te  i ts  h u m an  carc inogen icity . T en  m ore chem icals o f  th e  a ro m atic  am ines a re  l is te d  in  
th is  c h a p te r .  H a lf  o f th em  w ere ch ara c te riz ed  as carc inogenic  to  experim en tal anim als. F o r  th e  
o th e r f iv e  th e re  is on ly  a lim ited  ev id en ce  o f carc inogenicity .

I n  th is  book  a n o th e r g roup  o f chem icals, th e  a n th ra q u in o n e s , used as dye in te rm ed ia te s , 
is also d iscu ssed . In  e x p erim en ta l an im a ls  th ere  is su ffic ien t ev idence of th e  carc in o g en icity  
only fo r  2 ~ m e th y -l-n itro a n th ra q u in o n e . In  th is  respec t no h u m a n  d a ta  are available.

T w o  n itro so -co m p o u n d s are  e v a lu a te d  in  th is  m o n o g rap h . N -n itrosod ipheny lam ine  u sed  
in  th e  r u b b e r  processing  m a n u fa c tu re , w as m utagen ic  in  th e  A m es-test and  caused b la d d e r  
cancer in  e x p e rim e n ta l a n im a ls . T hese  d a ta , how ever, m e a n  on ly  a lim ited  evidence fo r its  
c a rc in o g e n ic ity . T he o th e r n itro so  co m p o u n d , p a ra -n itro so p lien y lam in e , is used  as a chem ica l 
in te rm e d ia te  fo r  dyes and as p o ly m e riza tio n  in h ib ito r d u rin g  th e  m an u fac tu re  of v in y l m o n o 
m ers. T h e  d a ta  availab le  are in su ffic ien t for an  evalu a tio n  o f  i ts  carc inogenicity  in  e x p e rim e n ta l 
an im als . I n  th e  case o f b o th  n itro so  co m pounds no d a ta  on  h u m a n s  were availab le , th e re fo re  
no e v a lu a tio n  o f  th e ir  carc in o g en ic ity  in  hu m an s was possib le .

T h e  la s t  group of chem ica ls e v a lu a te d  in th is  m o n o g rap h  are  th e  inorgan ic  flu o rid es. 
S tu d ies  o f  w a te r  flu o rid a tio n  a n d  can c er are only rev iew ed  in  th e  book. N one of th e  s tu d ies  
p ro v id ed  a n y  ev idence th a t  an  in creased  level o f fluo ride  in  w a te r  was associated  w ith  a n  in 
crease in  c a n c e r  m o rta lity . T he d a ta  av a ilab le  are in a d e q u a te  fo r an  eva lu a tio n  of th e  c a rc in o 
g en ic ity  o f  so d iu m  fluoride , th e  on ly  in o rgan ic  fluoride  te s te d  in  experim en ta l an im als. T hese  
c ritica l a n a ly se s  o f experim en ta l d a ta  a re  in ten d ed  to  a ss is t n a tio n a l and  in te rn a tio n a l a u 
th o r it ie s  in  fo rm u la tin g  decisions concern ing  p rev en tiv e  m easu res.

A n n a  T o m p a

I  A R C  M o n o g ra p h s  on E v a lu a tio n  o f  the C arc inogen ic  R is k  o f  C hem icals to H u 
m a n s. Y o l. 28: The Rubber Industry .

IA R C , L y o n ,486 pages. P rice: 1982. Sw. fr. 70.—

T h is  re c e n t  issue of th e  IA R C  M onographs d iscusses th e  p ro b a b ili ty  th a t  exposure  to  a 
chem ical a g e n t  o r i ts  com plex m ix tu re s  in  a  p a r ticu la r  o c c u p a tio n  will lead  to  cancer in  m an . 
All th e  p e r ta in in g  d a ta  are su m m arized  in  th e  m onograph . T h e  choice o f th e  field  w as g iv en  on
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th e  basis of tw o m ain  c rite ria  i.e. th a t  th ere  a re  d a ta  connecting  exposure a n d  can cer in m an, 
a n d  th e re  are evidences o f h u m an  exposure.

T he c riteria  o f e v a lu a tio n  and  ev idence of carc inogenecity  in hum ans has b een  em phasized 
in  th e  p revious IA R C  m o nographs. T his issue is concerned  w ith  th e  ty re  m a n u fa c tu r in g  and 
re p a ir  sector, cab le-m ak in g  an d  th e  m an u fa c tu re  o f o th e r  rub b er goods (a u to m o tiv e , m echani
cal engineering, bu ild ing , fo o tw ear, fu rn itu re , te x tile , electrical, spo rts, e tc .)  T h e  co n sum ption  
level o f n a tu ra l and  sy n th e tic  ru b b e r is th e  h ig h est in  th e  USA and E a s t E u ro p e . T he to ta l 
w orld co n sum ption  of n a tu ra l ru b b e r was 3.85 m illion  to n s  in 1980. T here  are  m a n y  difficulties 
in de te rm in in g  th e  re la tio n  be tw een  exposure  and  disease  in the rub b er in d u s try . W h en  in  1949, 
2-n a p h ty lam ine w as show n to  be a s ign ifican t im p u rity  in  some of the  ru b b e r  a n tio x id a n ts , the  
d irec t causal link  be tw een  exposure  to  th e  a g en t an d  th e  occurrence of b la d d e r  cancer was 
estab lish ed  w ith  reasonab le  c e r ta in ty . Now it a p p ea rs  th a t  the  rem oval o f som e su sp ec t chem 
ical com pounds from  th e  in d u str ia l process d id  e ffec tive ly  elim inate  th is  p a r tic u la r  o ccu pational 
b lad d e r cancer h aza rd , b u t  m o rta lity  from  lung  a n d  stom ach  cancer in  th e  sam e groups of 
w orkers have been re p o rte d  in b o th  A m erican  an d  B ritish  ru b b er industries.

T he book ap p ea rs  to  be  useful for th e  sy s te m a tic  m onitoring  of th e  in d u s tr ia l  env iron 
m en t; these  in fo rm atio n s help  to  define th e  accep tab le  hygienic s ta n d a rd s  an d  codes o f p ractice  
in  a g rea te r d issem in a tio n  o f sa fe ty  reg u la tio n s in p ro p h y lac tic  cancer re sea rch . T h e  m ono
g rap h  gives d e ta iled  in fo rm a tio n  a b o u t th e  h is to ry  o f th e  ru b b er in d u stry . T h e  re a d e r  will have 
a view  o f th e  m an u fa c tu rin g  and  th e  ch em istry  o f ru b b e r  com pounding. I t  d esc rib es th e  ways 
o f ex p o su re  a t th e  w orkp lace  and  th e  en v iro n m en ta l m on ito ring  techn iques. I n  th e  p a r t  on the 
b iological effects i t  deals w ith  c e rta in  epidem io log ical s tu d ies of carc inogenicity  in  h u m an s.

In  th e  A ppend ixes 1 to  3, th e  book gives th e  lis t o f all chem icals an d  s tru c tu ra l  form ulas 
o ccurring  in th e  ru b b e r  in d u s try . T he d e ta iled  h ih ilio g rap h y  and the  cross in d e x  o f chem icals 
m akes th e  book p a r tic u la r ly  usefu l for in d u str ia l h y g ien ists  or researchers.

A n n a  T o m p a
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