~ACTA
PAEDIATRICA

VOLUMEN XVIIl * 1977 * NO. 1

EDITOR
P. V. VEGHELYI

COMMISSIO REDACTIONS

D.BODA.P. GEGESI-KISS (Praeses), F. GERLOCZY, E. KERPEL-FRONIUS,
B. KOVER, L. KULIN, J MESTYAN, D. SCHULER, F VARGA

AKADEMIAI KIADO. BUDAPEST

Acta paediat. Acad. Sei. hung.



ACTA PAEDIATRICA

ACADEMIAE SCIENTIARUM HUNGARICAE

A MAGYAR TUDOMANYOS AKADEMIA
GYERMEKGYOGYASZATI FOLYOIRATA

FOSZERKESZTO
VEGHELY! PETER

Az Acta paediatrica Academiae Scientiarum hungaricae angol, francia, német,
és orosz nyelven kozol értekezéseket a gyermekgyoégyaszat és hatarteriletei koréb6l.
Megjelenik negyedévenként; 4 fuzet képez egy kotetet.

Kéziratok az alabbi cimre kildenddék:

Acta paediatrica Academiae Scientiarum hungaricae
1083 Budapest, Bdkay Janos u. 53.

A szerz6k kozleményik honorariuman felul koltségmentesen 100 db kilén-
lenyomatot kapnak.

Megrendelés belféldre: Akadémiai Kiadd (1363 Budapest Pf. 24. Bankszamla:
216 11 448), a kulfold szamdara Kultdra (1389 Budapest 62, P.O.B. 149, Bankszamla:
218 10990).

Editorial office Rédaction Pepakuns Redaktion

H-1083 Budapest, Békay J. u. 53.

Annual subscription Abonnement par an [MoanucHasa ueHa 3a rog Jahresabonnement
(one volume) (un volume) (ognH TOM) ; (ein Band)

$ 32.00
H-1389 Budapest 62, P.O.B. 149, KULTURA

Of each paper 100 reprints with cover will be supplied free of charge.

Des articles originaux 100 tirages a part sont remis gratituitement aux auteurs.
ABTOpbI nonyyaroT 6ecnnaTHo No 100 OTAeNbHbIX OTTUCKOB CBOUX PaborT.

Die Mitarbeiter erhalten von ihrer Arbeit 100 Sonderdrucke unentgeltlich.



ACTA
PAEDIATRICA

ACADEMIAE SCIENTIARUM HUNGARICAE

VOLUMEN XVIII

Editoi-
p. V. VEGHELYI

Commissio Redactionis

D. BODA, I GEGESI-KISS (Praeses), F. GERLOCZY, E. KERPEL-FRONIUS,
B. KOVER, L. KULIN, J. MESTYAN, D. SCHULER, F. VARGA

AKADEMIAI KIADO, BUDAPEST
1977






ACTA PAEDIATRICA

VOLUME XVIII

INDEX

Adler,P., Fett, K. D., Bohatka, L.: The influence of maternal diabetes on dental
development of the non-diabetic offspring in the stage of transitional denti-
EHO I bbb 181

Amador, M., Bacallao, J.,, Hkrmelo, M., Fernandez, R., Tolon, C., Pérez, H.:
Energy/Protein Index: 111. Correlation with a biochemical parameter which

reflects protein nutritional iMbalanCe ... 83
Amendt, P., Zieoler, M., Wulfert, I’.. Glukoseverwertung und Insulinsekretion

Deim NEUGEDOTENEN ..o 239
Borbolla, L., VAZQTIEZ B., Lanxiuua,A.: The Poland anomalad: a clinicaland cyto-

geNetiCc StUAY OF SEVEN CASES ottt 2G7
Borbolla, L., Vazquez, B.,, Lantigua, A.: Poland anomalad : dermatoglyphic study

IN SEBVEN  CASE S it bbb bbbt 279
Fekete, M., Horvath, M., Bardosi, L., Mestyan, J.: Oxygen therapy and massive

pulmonary haemorrhage in newborn iNfants. ... 53
Gefferth, K.: The growing skull. 1. The face ... 287
JOJART, G., Eder, I.:Comparison ofnitrite and dipsli<lemethods forbacteriuria screen-

L4 TR TSSOSO PP TSP VTTTPRPTRTON 219
Kaiser, G. I., Laszl6, A., Gyurkovits, K.: Cystic fibrosis: a HLA associated here-

Itary diSEASE? .o e 27
Kalti, G.,, Ujhelyi, ()., Nyerues, G.: Mumps meningitis: EEG and leukocyte mig-

ration inhibition by basic myelin Protein e 213
K armazsin,L., Makay, A., Rozoonyi, F., Szévetes, M., Balogh, M.: Die Bedeutung

des Serum-(Lysozym-) Spiegels im Kindesalter ... 47

Karmazsin, L., Csernyanszky, H., Makay, A., Szévetes, M.: LDH-Isoenzymakti-
vitdt der peripheren T- und B-Zellen bei Neugeborenen mit unterschiedlichen

G eStatioNSAITET oo 227
K avai, M., Szabolcs, M., Csorba, S., Szabé, B., Fésds, L.: Circulating antibodies in
CO0LIIAE A ISR ASE oot 235
Kiss, A., Kamaras, J.: Spétprognose des postoperativen permanenten atrioventri-
kulédren Blocks 111 Grades beim Kind ... 137
Koves, .1, Pump, K.: Quantitative Renographie bei Pyelonephritis im Kindesalter 17
Lakos, 11, Czeizel, E.: A teratological evaluation of antieonvulsent drugs............. 145
Méhes, K.: A simple score to facilitate detection of congenital disorders......coceeeenee. 61
Menzel, K., Genssler, W., Gottschalk,E., Linke, M., Toépke, B.: Geburtstrau-
matische Parese des Nervus Phrenicus 69
Osztovics, M., Ivady, G.: A case of 22-trisomy mosaic 197

Osztovics, M., Kaszas, T.: A trisomy for 10<j 24 —qter from a familial translocation;
t(4; 10) (q33; 1)24) in both grandparents ... 201
Peéter,I'., l1yés, |, Kecskés, J.: Effective thyroxine ratio in newborn infants during
exchange transfusion
Schuler, 1), Koés, R., Krauze,
ROOD s
Schultz, K., Mestyan, J., Soltész, G.: The effect of birth asjihyxia on plasma free
amino acids in preterm newborn iNFants .. 123
Schultz, K., Soltész,G., Mestyan,J.: The effect ofgestational age and intrauterine
nutrition on plasma free amino acids in the human newborn ... 131
Speer, M. E., Taber, L. H.,, Rudolph, A. J., Urteaoa, J.: Patterns of neonatal
bacterial infection in the 19707 .. 173
Sulyok, E.: Effect of NH4—Cl-induced metabolic acidosis on urinary calcium excre-
HHON 1N YOUNG TN FAN TS ot 103




Szabolcs, X, Csorba, S., Kavai, M., Francia, |., Szabé, B.: Eigenschaften des
Gliadins und der Antikdrper gegen Gliadin bei Z8liaKie . ..cooioiviiiicieniieee
Takacs, 0., S6har, |., Lasz16,A., Pénzes, P., Gyurkovits,K.: Distribution of serum
amylase isoenzymes in cystic fibrosis homozygotes and heterozygotes .........
Tasnadi, G., Osztovics, M.: Pathogenesis of angiodysplasias.......nnnne.
Toéth, G., Miklés, G, Kerekes, A., Katona, J., Szarvas, 1).: Pentamidin-Behand-
lung der kongenitalen generalisierten CandidiasiS.....ccoiiiiinnnicnineinneeens
Vékassa, L., Paraicz, E.: Psychischer Zustand im Schulalter von wegen Hydroze-
phalus operierten KNG e N e
Vesper, J., Moeser, E., Neumarker, K. J.: Peridural lipomato
JT¥eimann, G., Schaefer, L.: Das Nicolau-Syndrom — eine Komplikation der Depot-
PeniCilliN-TREIAPIE ottt
Weisenbach,J., Hajpal, A., Varady, S., Jaszai, V., Schmelzer, M., Schultz, K.,
Pap, L., Rippl, I.: Transverse diameter of the chest and of the heart of
infants in the course of physiological cardiorespiratory adaptation................
Wiener, A. S.: Blood group mythology: Present StatusS. ...

155

21
301

207

113
97



Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. IS (1), ppml1—15 (1977)

Blood group mythology: present status

Alexander S. Wiener
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There are still many myths,

1976

incorrect beliefs, in medicine; some

pertaining to the field of blood grouping are discussed. Certain fallacious
statements are dealt with in detail such as the dependence on the A-B-O
blood group of the shape of the retracted clot; the patients with Dupuytren
contracture all being type Rh,Rh2;the assumption of an association with the
blood groups of a number of diseases and even of temperament; the belief
in the existence of ant-M-lectin and of little d and thus of anti-d sera; and
also of the alleged LW (Landsteiner —Wiener) factor. Finally, Race and
Sanger’s system of symbols is condemned and the advantages of the author’s
own nomenclature are pointed out.

The modern world is composed of
a society characterized on the one
hand by outstanding advances in
science and technology, and on the
other hand by anachronistic para-
doxes, and by superstitious beliefs
and mythology. For example, con-
trasting with the advances in the
science of astronomy made possible
by advances in radioastronomy, elec-
tronics and computer sciences, there
has been an increase in the popularity
of astrology, such that even in our
modern sophisticated society millions
of Americans are devotees or believers,
as evidenced by the column on the
subject which appears in 1300 daily
newspapers and which one can con-
sult for one’s daily horoscope. The
situation has become so serious that
a group of 168 scientists, including
18 Nobel prize winners, has recently
issued a statement pointing out that
it is simply a mistake to imagine that

forces exerted by stars and planets at
the moment of birth can in any way
shape our future. Despite this, it has
been estimated that in the United
States today there are 10 000 profes-
sional astrologists who make a living
by writing, teaching and acting as
consultants about the stars, and astrol-
ogy courses are even being offered
in some colleges.

This paradoxical situation is by no
means unique for astronomy and
astrology, but characteristic of almost
all aspects of modern society and
science, including blood grouping. In
fact, 1 was confronted with the prob-
lem of blood group mythology as
long ago as 1928, when while still
a medical student I first entered the
field of blood grouping. In my very
first published paper, when mention-
ing the discovery of the A-B-0 blood
groups, | naively cited a report from
the current Japanese literature claim-
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2 A. S. Wiener: Blood group mythology

ing that such tests were in vogue as
early as the 12th and 13th century in
China and Japan. After my article
appeared, at KJ. Landsteiner’s sug-
gestion, | consulted a source book
from the Surgeon General’s library in
Washington, D.C., which explained
the basis for this fantastic claim. In
the hook, the following test of blood
relationship was described. The fin-
gers of the two individuals in question
were punctured, and the blood allow-
ed to fall into a basin of water; if the
bloods flowed together the two per-
sons were indeed related, while if the
drops flowed apart they were not.
This then was how blood grouping
was done in ancient China and
Japan ! It is of interest to note that
the same book asserted that if, at the
autopsy of a woman, a section of the
pubic bone proved to be pure white,
the woman in question was a virgin;
if a single blue spot was found she was
a virtuous woman, but if numerous
blue spots were present the woman
was a prostitute. No sooner had |
completed my study of the source
book from the Surgeon General’s
Office, when | prepared a note of cor-
rection which was published in the
same journal as my original article.
There has been no further mention in
any publication of blood grouping
tests in ancient Japan or China, so
that apparently this was one blood
grouping myth that was quickly laid
to rest once and for all time.

This early experience alerted me to
the danger of relying on secondary
sources for information, without con-
sulting the original sources. Also,

during my studies on the science of
blood grouping, | have over the years
kept a weather eye open for other
examples of blood grouping mythol-
ogy. | regret to report that such
examples are numerous and easy to
find, and 1 have therefore made this
problem the subject of a number of
my publications. Since the matter
can be of considerable importance,
and has indeed been responsible for
serious misconceptions and errors,
1 decided that the present status of
blood group mythology would he a
worth while and timely subject for
discussion.

To begin with, every journal, even
the most distinguished medical and
scientific journal, from time to time
publishes material that is fallacious,
or even absurd. This occurs even in
journals which subject every article
submitted for publication to the
scrutiny of referees, supposedly highly
gualified in the field in question. Un-
fortunately, referees are human and
fallible, so that on the one hand they
sometimes approve articles contain-
ing patent nonsense, while on the
other hand they may reject sound
reports which contain findings they
find difficult to accept because of the
novelty of the findings or because
they conflict with the referees’ own
preconceived pet ideas. There is no
difficulty in finding even in the most
distinguished journals, articles report-
ing observations that are false or even
outrageous. As an example may be
cited the article on “Group Specific
Appearance of Plasma Clots”
published in Blood, in 1950. Accord-
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A. S. Wiener: Blood group mythology 3

ing to the two authors of that report,
recalcified plasma allowed to clot in
a bottle retracts and the shape of the
retracted clot was claimed by the
authors to be group specific. In fact,
those authors claimed that the shape
of the clot depended on the A-B-0
blood group and subgroup of A, and
they tabulated 955 plasma clot tests
all of which they claimed they had
correctly grouped for A-B-0 in this
way and 140 of group A and group
AB, all correctly subgrouped, by their
plasma clot test. The authors were
unable to suggest any reasonable ex-
planation for the phenomenon they
had discovered. Of course, the article
and the claims it contain are out-
rageous, and evidently this was re-
cognized by readers of the journal,
because to my knowledge the article
has never been cited and never even
been referred to, except by me in my
search for blood group mythology.
This, then, is a curious report contain-
ing absurd claims that suffered a neo-
natal death, so that it did not survive
long enough to become a permanent
part of blood group mythology.

In the same category as the plasma
clot article belongs the claim that
every one of 28 patients with Dupuy-
tren contracture proved to be type
RhjRh2 Again this fantastic claim
has evidently been ignored by readers
of the scientific literature, except by
me in my culling of the literature. The
author of the article in question is said
to have testified in court on the basis
of his report that Dupuytren’s con-
tracture is not a compensable occu-
pational disease but genetically de-

termined. On the other hand, Dr.
R. T. Simmins, who had Dupuytren’s
contracture, told me some time be-
fore his death that he was not type
RhjRh.2- At any rate, the report has
not been cited to my knowledge, so
that this is another fantastic claim
that died before it could be per-
manently incorporated into the body
of blood group mythology.

In a different category are the re-
ports claiming associations between
the A-B-0 blood groups and particular
diseases. This aspect of blood group
mythology has a long, venerable
history, dating back more than 50
years, and it remains viable and
healthy even at the present time.
Shortly after | first met Dr. Land-
steiner, 1 undertook the preparation
of a monograph on blood groups. He
encouraged me with this enterprise
by reading and correcting the manu-
script materials and proofs with me,
and | learned a good deal from Dr.
Landsteiner as a result. At the time,
knowledge of blood grouping was
limited mainly to the four A-B-0
blood groups, subgroups of A and AB
the three M-N types and the agglu-
tinogen P. Yet this proved to be a
complex undertaking for me and the
book finally produced, which was re-
leased in 1935, had 18 chapters and
220 pages. One of the chapters dealt
with blood groups and disease, at a
time when the Rh factor had not yet
been discovered, so that the impor-
tance of materno-fetal incompatibil-
ity, though suspected, had not yet
been proved. For attempts to deter-
mine associations and disease, in-
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4 A. S. Wiener: Blood, group mythology

vestigators used the simplest method
possible, they determined the distri-
bution of the four A-B-0 groups in
series of patients with a particular
disease and compared this with the
distribution in control series of normal
individuals. The diseases for investiga-
tion appeared to have been selected
without rhyme or reason and included
(at the time when the first edition of
my book appeared) malaria, syphilis,
migraine, dementia precox, epilepsy,
feeble-mindedness, general paresis,
dental caries, skin diseases, bone and
joint tuberculosis, duration of life,
etc. Strangely enough no similar
attempts were made to study possible
associations between diseases and the
three M-N types. Though the studies
made no sense to me, they were in-
cluded with reservations in my book
(4 pages were devoted to the subject)
for the sake of completeness. In the
book I pointed out the mutual contra-
dictions among the reports, so that
when an association was found hy one
author this could not be confirmed
by others, or this was minimal in
degree and readily explained by bias
in selection of cases, or to stratifica-
tion when dealing with a mixed
population, or to the fact that the so-
called series of controls was not com-
parable in racial derivation to the
series of affected individuals.
Despite these fallacies, investiga-
tions on the distribution of the A-B-0
blood groups in disease continued,
probably because this was an easy
kind of *“research” for individuals
lacking better ideas. However, while
great progress was being made regard-

ing other aspects of blood grouping,
notably my discovery with Karl
Landsteiner of the Rh-Hr blood types,
and their role in the pathogenesis of
intragroup haemolytic transfusion re-
actions and of erythroblastosis feta-
lis, research on blood groups and
disease continued without making any
real progress. Thus, the discussion of
blood groups and disease in the third
edition, 1943, of my book on Blood
Groups and Transfusion showed vir-
tually no change in the presentation
of the subject, except for a table
showing that no associations exist
between the three M-N types and a
variety of diseases. The vacuum that
resulted when no further editions of
my own book were issued was filled
by Race and Sanger’s Rlood, Groups
and Man. The first two editions of
that book made no reference to the
topic blood groups and diseases, but
this changed after Aird’s reports
appeared claiming associations be-
tween group A and carcinoma of the
stomach, group O and duodenal ulcer,
gastric ulcer, cancer of the stomach,
pernicious anaemia, diabetes mellitus,
cancer of the colon and rectum, cancer
of the breast, for all but three of which
significant associations were claimed
(duodenal ulcer = 192.06, cancer
of the stomach %2 = 39.6, pernicious
anaemia %2 = 16.0 and diabetes mel-
litus X2= 9.2). This discussion was
expanded to 20 pages in the fourth
edition (1962) of the Race-Sanger
book, but mysteriously was omitted
in the fifth edition (1968). It is again
omitted in the new sixth edition
(1975).
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A much more extensive treatment
of the studies on blood groups and
diseases can be found in Prokop and
Uhlenbruck’s Human Blood and Se-
rum Groups. In that 891 page volume,
as many as 34 large pages are devoted
to the subject. While the studies on
duodenal ulcer are given special prom-
inence, no reasonable mechanism
could be suggested why being group O
or a non-secretor should predispose
one to such a disease. However, ration-
ale apparently has played little or no
role in the studies on blood groups and
disease, if one may judge from Buck-
waiter’s claim of an association be-
tween blood group A and fracture of
femur. (This statement must be qual-
ified; I am blood group A and did
sustain a fracture of my femur when
1 undertook to join my grandchildren
in ice-skating. Perhaps | should have
paid more attention to Buckwalter’s
report.) However, a plausible ration-
ale has been suggested for possible
associations between A-B-0 blood
groups and particular infectious dis-
eases. As has been shown, notably by
Springer and his collaborators, many
microorganism have A-like, B-like,
and H-like antigens on their surfaces.
In view of the canalization of the im-
mune response — i.e. in general, the
body does not readily produce anti-
bodies to its own constituents; for
example, a group B individual could
be expected to be less capable of
defense against bacteria which have
15-like antigens. Despite the attrac-
tive nature of this idea, unfortunate-
ly, not a single proved example of
association between blood groups and

Blood group mythology 5

infectious diseases has yet been estab-
lished.

The extremes to which the idea of
associations between blood groups
and disease has been carried are well
exemplified by Leone Bourder’s 200
page book on *“Groupes Sanguine el
Temperaments". On page 19 of this
book, in a table on the relation be-
tween blood and temperament, we
learn that group A persons are har-
monic, group O melodic, group B
rhythmic, while group AB person are
H-M-R or complex. The book is also
embellished with tables giving the
A-B-0 blood groups of persons of
various professions, namely, creative
workers, research investigators, mili-
tary chiefs, educators, dentists, etc.
On a more sophisticated level, asso-
ciations are worked out for the cephal-
ic index, and even the M-N types and
Rh factor come in for discussion. This
book, then, is recommended to those
who know their A-B-0 blood group
and wish to know whether they have
selected the correct profession for
their life-work. Certainly this is more
“scientific” than depending on astrol-
ogy and horoscopes !

Studies on blood groups and dis-
eases appear to have been of particu-
lar interest to geneticists, although it
is not entirely clear to me how such
studies could advance the science of
genetics. In fact, R. B. McConnell’s
“The Genetics of Gastro-Intestinal Dis-
orders" (Oxford, 1966) devotes much
space and many elaborate tables to
that subject. With regard to carci-
noma of the stomach, the author re-
marks (p. 57) “In all, 71 separate
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6 A. S. Wiener: Blood group mythology

series of carcinoma patients and their
controls have been published. In no
less that 55 of these series a significant
increase in the frequency of group A
was found. In 14 series there was
little difference from the controls and
in only 2 series was there a consider-
able deficiency of group A”. These
discrepancies among the reports ap-
parently do not disturb the author
of the book who decides there is an
association between blood group A
and carcinoma of the stomach, thus
settling this scientific problem simply
by taking a vote. The author fails to
explain why, according to the results
in the table, for those living in Vienna
(patients and controls both 44%
group A) one’s blood group has no
effect at all, while in Cremona the
frequency of group A is almost twice
as high (84.7%) in the carcinoma
patients as in the controls (46.9%0).
Apparently if one belongs to group A,
one can live safely in Vienna, but if
one dwells in Cremona, one takes
one’s life in one’s hands.

Interest in studies on blood groups
and disease was encouraged by the
pronouncement of famous biometri-
cians (Fisher and Ford) that “no gene
is neutral in selection”. This asser-
tion was made in the face of abundant
evidence of the existence of neutral
genes, i.e. the multiple alleles of
numerous systems of blood and serum
groups, eye colour, hair colour, fin-
gerprint patterns, etc. To explain the
persistence of such polymorphisms,
hybrid vigor, i.e. superiority of
of hererozygotes over homozygotes
has been invoked. For example, the

prevalence of the semi-lethal sickle
cell gene in Africans has been ascribed
to the claimed greater resistance to
malaria of individuals heterozygous
for the gene. In the first edition of
their book, Race and Sanger cited the
reported excessive proportion (greater
than 50%) of type IMN children in
MN XMN families as a prime example
of heterozygous advantage. However,
in our own extensive studies on the
heredity of the M-N types over
several decades, the proportion of
type MN children from MNxMN
matings did not differ significantly
from 50%, so | have pointed out
that the excess reported by other
workers was probably due to the use
of underabsorbed antisera. In a recent
publication, Race now accepts my
explanation as correct. As for the
supposed advantage of hererozygosity,
in the case of erythroblastosis fetalis
(both in Rh or A-B-0 haemolytic
disease), the heterozygous baby is
at a disadvantage — which is the
opposite of what is required by the
concept of heterozygous advantage.
The affinity of geneticists for studies
on blood groups and disease is evident
from the large amount of space that has
been devoted to such articles especially
in British journals dealing with human
heredity, while in December 1964,
also the American Journal of Human
Genetics found space for an article on
“Blood Groups and Personality Traits”.
This reached its zenith with the
appearance in 1972 of Vol. 1/4, Blut-
gruppen, Humangenetik, Ein kurzes
Handbuch (in order to obtain it for my
library, 1 paid $115 for it). More
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A. S. Wiener: Blood group mythology 7

than half of the book is devoted to the
discussion of studies on associations
between blood groups and disease.
In this very large volume, also, the
discussion is again virtually restricted
to the four A-B-0 blood groups, and
the remaining multiplicity of blood
groups is ignored. As many as 170
pages are devoted merely to tables,
apparently produced on a computer,
listing the published findings in detail
for disease such as Ca of the stomach,
Ca of the pancreas, Ca of the oesopha-
gus, Ca of the cervix, Ca of the body
of uterus, Ca of the ovary, mammary
carcinoma, choriocarcinoma, Ca of
the larynx, Ca of the bronchi, Ca of
the urinary bladder, chronic leukaemia,
myoma of the uterus, acoustic neuro-
ma, astrocytoma, adenoma of the
hypophysis, brain tumours, epen-
dymoma, duodenal ulcer, ulcer of the
stomach, ulcerative colitis, pernicious
anaemia, diabetes mellitus, coronary
artery disease, cholecystitis, eosino-
philia, atrophic rhinitis, hepatitis and
hepatoma, thromboembolic diseases,
toxaemia of pregnancy, chronic eczema,
and many other diseases. | leave
it to my readers to decide whether
the $ 115 | paid for this book was
a worthwhile investment.

While most of the reports of associa-
tions between A-B-0 blood groups
and disease apparently are no longer
being taken seriously, the claims that
group 0 persons, especially, A-B-H
non-secretors, are more susceptible to
duodenal ulcer, while group A persons
are more likely to get carcinoma of the
stomach, continue to be cited, so
that those two assertions appear to

be firmly fixed in the literature of
blood group mythology. Nevertheless,
for the sake of fairness, it must be
pointed out that studies on associa-
tions between blood groups and disease
are not totally without rationale.
To be sure, in general, the genes
responsible for the blood group differ-
ences appear mainly to be neutral
genes. Thus, just as it is immaterial
whether one’s iris is grey or brown in
colour, so it similarly does not appear
to matter whether one is group A or
group B. However, if the irisis devoid
of all pigment, as in albino persons, a
genetically determined type, serious
damage to one’s vision can result
from the absence of protective pigment.
Similarly, in Rh null individuals the
absence of Rh-Hr antigens from the red
cell envelope can result in haemolytic
anaemia.

A reverse situation exists in the
case of the Duffy types. In this case,
according to a recent report, the
Duffy agglutinogens (Fya or Fy ) act
as a receptor for malarial parasites,
enabling the microorganisms to invade
the red cells, while red cells of type
Fy(a-b-) are not readily parasitized.
Thus, the type Fy(a-b-), which is
absent or rare in whites, is prevalent
among blacks in Africa presumably
because of the selective advantage of
this blood type for resistance against
malaria. Another example is provided
by the receptors on the red cells to
which myxoviruses such as influenza
viruses become attached. These recep-
tors appear to be closely associated
with, if not identical with, the M-N
agglutinogens, as has been shown by
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Springer, since enzymes which destroy
the receptors for myxoviruses simul-
taneously destroy the agglutinogens M
and N on the red cell surface.

Another important example of the
significance of red cell agglutinogens
has been found in sheep whose red
cells can be divided into two types
according to their potassium content,
namely, HK (high potassium) and
LK (low potassium). The twopotassium
types are dependent on which of two
agglutinogens, transmitted by corre-
sponding allelic genes, is present on the
red cell envelope. While a parallel
situation apparently does not exist
for man, a close correlation has
been found in man between A-B-0
group and secretor type and the
presence in the plasma of alkaline
phosphatase isozymes.

Thus, studies on blood groups in
disease are in part rational scientifi-
cally and in part mythology, so that
they can be classified as a kind of
“fringe” science comparable to chiro-
practy, parapsychology (ESP), mega-
vitamin therapy, faddist diets with
so-called *“organic” foods, reducing
diets in which “calories dont’ count”,
sightings of U.F.O. (unidentified
flying objects) hypnotism, and now
acupunture. With regard to U. F. O,
when Einstein was asked his opinion,
he said, “No doubt these people are
seeing something, exactly what 1 do
not know, and I’'m not curious to find
out.” The modern enthusiasm for
acupuncture constitutes a step back-
ward instead of forward for medical
science. It appears to have been forgot-
ten that at one time, before surgical

A. S. Wiener: Blood group mythology

anaesthesia had been discovered and
perfected, many surgeons made use
of the consultative services of hypno-
tists. In particular, Dr. Mesmer, who
was frowned on by other members
of the medical profession because
they could not duplicate his results,
made a good livelihood in this way,
since he did succeed in rendering some
patients insensible to surgical pain.
However, when true anaesthesia was
introduced, the less dependable hyp-
nosis was abandoned, so that acupunc-
ture, which appears to be successful
only when the operator and the subject
are both absolutely convinced it will
work, represents a return to the use
of mesmerism in a different guise.
The precise mapping of acupuncture
points appears to be merely mumbo
jumbo, since objective study has
proved that whether or not acupuncture
succeeds is quite independent of the
exact points of insertion of the
needles.

Another aspect of blood grouping
which is plagued by mythology is
forensic serology. Once blood has
dried, it is difficult or impossible to
test it reliably for blood groups other
than the four A-B-0 blood groups,
and not including the subgroups of
A. 1 have been forced to this conclu-
sion by my experience with tests on
thousands of dried stains of blood and
secretions, from homicide and rape
cases, in my capacity as City Serologist
in the Office of the Chief Medical
Examiner of New York City, since
1938. The reason for this should be
apparent — since the red cells are
destroyed their agglutinogen content
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must be determined by indirect ab-
sorption or neutralization methods
instead of simple, direct agglutination
tests, for which the antisera used
must be highly diluted (titre only
4 to 6 units, as against 50 to 100 units
for ordinary blood grouping), so that
the margin of error is very narrow.
Moreover, due to incompleteness of
absorption when stains are dilute or
denatured, all grades of reactions
can be encountered instead of the
sharp difference between positive and
negative reactions characteristic of
direct blood grouping to which blood
bank technicians are accustomed. Lim-
itations of material, so that tests
cannot be repeated and contamina-
tion with sweat and bacteria on dirty
clothing create additional problems,
so that unless adequate control stains
of known groups, testing of “unstained”
substrate are included, and reading
are taken blind, errors are bound to
occur. Tests for agglutinogens should
be supplemented and complemented by
tests for isoagglutinins, but because
of limitations of materials this is not
always possible. For stains on non-
absorbent surfaces like knives and
glasses, the most sensitive and reward-
ing method is Lattes’ coversiip method
for isoagglutinins in blood crusts,
while tests for isoagglutinins onextracts
of stains on cloth give the most sensi-
tive results by my acacia method.
Even so, the majority of dried blood
stains give ambiguous reactions, so
that a reliable definitive A-B-0 group-
ing result is possible for only a minority
of dried blood stains submitted for
examination.

This situation is of course far from
ideal, and many newcomers to the
field have attempted to introduce iTew
methods of testing that they claim
can always determine the A-B-O
blood group of dried blood stains.
Among these, the most widely used
are the mixed agglutination method
and the absorption-elution method.
While both of these methods appear
to be sound in theory, and both
are valuable research tools, they do
not lend themselves to the blind
techniques and often give false results.
The results in practice are erratic,
and while some sort of reaction is
obtained in every test, more often
than not this result is wrong or mislead-
ing. Obviously, therefore, the mixed
agglutination and absorption-elution
methods are not sufficiently reliable
for use by forensic serologists. Un-
fortunately, the methods are neverthe-
less being widely used, with disastrous
results as in the following case which
occurred in Washington, D. C.

A young woman was found in her
apartment, suspended from a curtain
rod, and an apparent suicide. However,
investigation by the F. B. 1. and by
the medical examiner showed no evid-
ence of the strangulation by rope, but
with finger marks instead, and sperm
in the vagina indicating rape. Finger
prints found in the apartment proved
to be those of the janitor, who had a
bad criminal record of previous rapes
and murder, so the janitor was arrested.
The defense attorney, a public de-
fender, consulted with a forensic se-
rologist who claimed that a stain of
semen on a towel found at the scene
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of the crime came from a group
AB, or group A or group If individuals,
based on tests carried out by the
absorption-elution method. This find-
ing, if correct, would tend to exonerate
the prisoner because he belonged to
group 0. However, when | was consult-
ed by the District Attorney, 1 found
not only that the stain indeed con-
tained semen but also strongly in-
hibited anti-H lectin, but not anti-A
and anti-B sera, so that it clearly had
to come from a group 0 man. The
defense’s serology expert testified to
her false findings, but her testimony
was overcome by my own results,
and the janitor was convicted. Howev-
er, later the other “expert” had saliva
of the prisoner mailed to her in her
laboratory in Texas and reported the
man to be a non-secretor. It turned
out that the so-called expert was so
ignorant of the elements of forensic
serology that she had failed to caution
the shipper of the saliva to boil it
immediately after collection to destroy
blood group enzymes and bacteria.
My own test on a properly collected
and shipped boiled saliva sample
proved that the prisoner to be a
group () secretor, as expected, and
the criminal is now in prison paying
the penalty for the crime he committed.

Despite this and similar blunders, the
absorption-elution method continues
to be used. Apparently it is attractive
because it always seems to give a
result, though the result is wrong
more often than not. The so-called
expert for the defense in the case above
has been teaching the absorption-
elution test and has even been included

on the program of this AABB meeting,
proving that the myth of the ab-
sorption-elution test still survives. In
fact, in a recent issue of a Japanese
Journal of Forensic Medicine, an in-
vestigator reported his application of
the absorption-elution method for de-
termining the blood group of very
small pieces of hair, nails, teeth and
cancellous bone. As in the report on
plasma clot blood grouping already
described, this worker claims to have
grouped correctly hundreds of frag-
ments of hair, nail, etc. — without,
however, any mention of the use of the
blind test. — Thus, the myth of the
absorption-elution test for forensic
serology appears to be a hardy one,
unless my presentation here is more
effective than 1 expect it will be,
judging from the reception given to
my previous articles on blood group
mythology.

As another example of the persever-
ance of blood grouping myths |
mention the claimed anti-m lectin
from Iberis amara seeds. Since lectins
of anti-N specificity have actually been
found, it seemed plausible that anti-m
lectins could also exist. However,
when the discoverer of anti-m lectin
sent me first extracts of the seeds,
and then later the seeds themselves,
I was unable to detect any evidence
of any anti-m activity. My experience
has been shared by other workers,
but despite this the myth of anti-m
lectin survives and can be found
cited even in books published in 1975.

Here we cite also the claim by work-
ers in Bulgaria that by injecting
over the period of several vyears
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Rh-positive red cells into a plant,
Begonia punctata they had succeeded
in inducing the production by the plant
of anti-Rh (titre 16 units) that could
be used for typing human blood.
This report was excitedly quoted in
the literature until Jenkins et al.
tested extracts of the injected plant
and found them to contain human
serum, which evidently was the source
of the anti-Rh antibodies in the plant
extracts.

Another myth with more serious
repercussion is that of little d. Even
at the present time that hardy myth
survives. On forms released by the U. S.
Department of Immigration for report-
ing the results of blood grouping
tests, the serologist is required to
place check marks in one of a series
of four small boxes marked O, A, B
and AB, in one of a series of three
boxes marked, M, N and MN, and
check marks also inas many boxes as
necessary among six boxes marked
C, D, E, ¢, d, and e. Thus, this scheme
makes no provision for reporting type
MNZ2, which is not uncommon among
Chinese. In addition, it presumes the
existence of anti-d sera, and renders
impossible the reporting of any of
the niceties of the Rh-Hr system,
especially for carriers of the genes
liz and ry.

The many myths involving the Rh-
Hr system have been discussed in
detail in my previous articles, so that
only the highlights need be mentioned
here. At the basis of all these myths
is a blood grouping myth that few
recognize as such, namely, that there
exists only a single comprehensive

and up-to-date text on the subject,
one which need not be named because
it is so well-known and is now in
its sixth edition. This book is used
and cited like a bible, even though
blood grouping is not a religion but
a science. Unfortunately, the book is
characterized by its failure to present
basic principles of the subject correctly,
by its misquotations of the literature
and by distortions of fact. It therefore
remains a mystery why it still con-
tinues tf> be cited as if it were the sole
reliable reference on blood grouping,
when other books which are free from
blood grouping myths are available.
Judging from the way the misin-
formation and myths contained in
this blood group “bible” are quoted
over and over again, and even further
elaborated and embellished, the bible
earned the appellation as the Source.
Book of Blood Mythology, because it
is responsible for many ofthe myths that
I have discussed, and which continue
to hamper progress in the thorough
understanding of the subject of blood
grouping.

A major cause for the myths to
be found in the notorious blood group
bible, is the failure to recognize the
difference between agglutinogens (in-
trinsic attributes of the red cell
envelope) and their serological speci-
ficities (extrinsic attributes of the
agglutinogen molecule); the latter are
conveniently also known as blood
factors. The CDEcde notations are
based on the simple (actually, naive)
assumption of a one-to-one-to-one cor-
respondence among antibodies, agglu-
tinogens and genes. Thus each serologi-
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cal specificity becomes a gene so that,
for example, what | interpret as an
agglutinogen Rh, determined by a
corresponding allelic gene R1 and
having the serological specificities
rh0(D), rh'(C), and HB”(e) is inter-
preted instead as representing a com-
plex of three agglutinogen molecules
C, D and e, or three separate determi-
nants on the red cell surface deter-
mined by a tightly linked triplet
of genes DCe, and the concept of
so-called gene cistrons with subloci
in a specific order is invoked. As more
Rh-Hr specificities were discovered
these were readily absorbed under my
own concept of serological specificities
as additional extrinsic attributes of
the agglutinogen molecule; in fact,
the number of serological specificities
corresponding to a single agglutinogen
is theoretically unlimited or infinite.
At the same time, in contrast, the C-
D-E mythologists have been compelled
to postulate more and more deter-
minants, so that eventually an infinite
number of them will have to be
crowded into a single agglutinogen
molecule of finite size. Simultaneously,
the number of subloci on the gene
cistron had to be increased, and one
ambitious and imaginative investigator
has even drawn a figure of the Rh-Hr
gene complex with as many as 20
subloci arranged in a particular order.
(Unfortunately, using my own mi-
croscope | continue to discern only a
single gene locus for the Hr-Hr al-
leles.)

An essential characteristic of blood
group mythologists and other mythol-
ogists is their ability to disregard

IFiener : Blood group mythology

facts which conflict with their pre-
conceived idea. Thus, when new
facts are unearthed that do not

match established dogma, true scien-
tists invent new hypotheses to match
the facts; not so, for mythologists—
they simply distort or ignore the facts
to match their ideas which are kept
intact. A case in point is little d.
Based on the demonstrated existence
of rh'(C) and its contrasting factor
hr'(c), Fisher predicted the existence
of contrasting factors for RhuD),
namely, little d, and for rh"(C),
namely, little e(hr'). The discovery
of little e was actually reported,
and there have also been reports
by impressionable workers of the
discovery of little d. These latter
claims | proved to be wrong, and I
also pointed out that not merely a
single kind of little e existed since
there are multiple cognate specificities
of hr", such as hrs and hrb, as
described by M. Shapiro. Thus, of
Fisher’s two predictions, one—little
d—has never been fulfilled, while the
other prediction did not go far enough
since at least three antibodies, not
merely one, have been found, any of
which could fit the requirements for
Fisher’s single anti-e. The fact that
Fisher’s predictions were thus totally
incorrect, however, has caused his pro-
tagonists no apparent embarrassment.
In fact, Race and Sanger continue to
write even in the sixth, 1975, edition of
their book, “Now that the groups
seem so clear, it must be difficult to
realize how obscure they appeared
before Fisher illuminated them. Such
successful prediction must be rare in
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biology”. This citation demonstrates
that, unlike scientists who modify
their theories when new facts are
unearthed which do not conform with
their previous ideas, mythologists do
the opposite —they alter the facts
to make them fit their preconceived
ideas. The facts here are that R. A.
Fisher was a distinguished mathe-
matician who never did a blcod
grouping test in his life, and that may
be why not one of his ideas about
Rh-Hr was original or correct, as
proved by the experience and findings
of the past three decades.

As for the assertion that the facts
regarding Rh-Hr appeared “obscure”
before Fisher “illuminated” them, that
is totally false. The serology, genetics
and nomenclature of the Rh-Hr types
were all worked out by me in detail,
as early as 1943. In particular, my
theory of inheritance by multiple
allelic genes, each allele determining
a corresponding agglutinogen with
multiple (theoretically unlimited in
number) serological specificities, has
stood the test of time, and is being
more and more widely accepted and
useel My concept of an unlimited
number of Rh-Hr specificities is being
constantly confirmed as more and more
of the Rh-Hr antisera thus anticipated
by me of different specificities are
found, 35 by the latest count, while
Fisher’s much more modest prediction
ofonly two such antibodies, anti-d and
anti-e, has proved to be entirely incor-
rect. Yet the blood group mythologists
continue to cite the so-called Fisher
predictions and synthesis, and in
one recent book (1975) even appears
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the claim, “So far, five of the six
antibodies predicted by Fisher have
been discovered, the exception being
anti-d.” In this way the blood group
mythology regarding Fisher’s predic-
tions and synthesis continues to be
promulgated and even improved upon
by raising the number of antibodies
said to be predicted by him from two
to six.

Another myth to which the Race-
Sanger book devotes considerable space
is the so-called LW factor — for which
more than four pages are used as
compared with the five pages in the
same book for the complete discussion
of the real, clinically and genetically
important Kidd blood group system.
The antibody anti-LW was first
reported by Levine in 1967, who
said he found it in the serum of
guinea pigs immunized with the red
cells of rhesus monkeys. The LW
agglutinogen was described as a very
high frequency antigen, and LW nega-
tive individuals who can be either Rh
positive or Rh negative, are extremely
rare. Thus, LW has nothing to do with
Rh, but since it was discovered by the
same method by which Landsteiner
and Wiener discovered the Rh factor,
Levine named the agglutinogen he
had discovered as LW, in *“honour
of” Landsteiner and Wiener. Later,
paralleling the history of Landsteiner
and Wiener’s Rh (or rhesus) factor,
human LW negative individuals were
encountered whose sera contained anti-
bodies similar inspecificity to Levine’se
rhesus LW antiserum. In their book,
Race and Sanger pointed out that
tests by deVeber et al. on 10552
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unselected Canadian donors showed
not one to be LW negative, indicating
that LW is indeed a very high fre-
guency antigen. In contrast to this as
many as 6 of 45 individuals mentioned
in Landsteiner and Wiener’s first
report of their discovery of the Rh
(or rhesus factor) were negative. It
seems impossible therefore to contuse
Levine’s LW with Landsteiner’s and
Wiener’s Rh, but Race and Sanger
manage to do so anyhow in their
book, thus contributing another myth
to the already overburdened field
of blood group mythology. Interested
readers can find a clear and detailed
explanation of the reactions of Levine’s
anti-LW sera produced in guinea pigs
in the excellent book of A. G. Erskine.

The nomenclature which 1 have
developed for the Rh-Hr system is
simple and compact — all the Rh-Hr
symbols are meaningful and, as all

scientific symbols should be, are
terse  mnemonics. Thus, the no-
menclature is easy to understand

and master — because, like a silent
teacher, good scientific symbols give
their users insight into the subject.
Moreover, by the use of this no-
menclature, all the findings regarding
the Rh-Hr types are readily and
neatly tabulated because the symbols
for phenotypes and genotypes, and
the symbols for agglutinogens and
their serological specificities are
sharply distinguished, and most im-
portant, the symbols for the pheno-
types and genotypes lend themselves
to a natural, logical arrangement in
tables. Thus the seemingly very
complex tables synthesising all the

facts regarding the Rh-Hr phenotypes
and genotypes are readily under-
stood and mastered when my no-
menclature is used, and need not be
memorized, because all the tables can
readily be reconstructed by simple
logic as each reaction and symbol falls
into its natural place in the tables.

Not so for the Fisher synthesis—The
C-D-E symbols do not distinguish
clearly between phenotypes and gen-
otypes or between antigens and
their specificities. Worse they do not
lend themselves to a natural, logical
order, so that tables of the Rh-Hr
types in terms of C-D-E in different
editions of the Race-Sanger book all
have different unsystematic arrange-
ments, with resulting errors of com-
mission and omission. While my own
tables of Rh-Hr can be compared
to an English dictionary where each
symbol or work is easily located,
the Fisher-Race tables of C-D-E
are comparable to Chinese or Jap-
anese dictionaries, which lacking
an alphabet, have no systematic
arrangement of their symbols or
“words”. For examples of the errors
that result from the use of the
Fisher-Race CDE symbols, the reader
may consult Table 32 on page 186
of the 6th edition of the Race-
Sanger book. Red cells having the
specificities rn' (C), rnh"(E), hr'(c)
and HR'(e), but lacking nr0(D), are
said to be of phenotype rhyrh in my
Rh-Hr terminology, with two possible
genotypes, r'r" and rr, which are
both quite rare. The table in the
Race-Sanger book, however, gives
for this Rh-Hr blood type only the
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single genotype r'r" and omits ryr,
even though my family studies have
proved that r'r" and ryr are about
equal in frequency. It is noteworthy
that Race and Sanger in their book
themselves apparently find the C-D-
E appellation unequal to the task of
representing phenotypes and geno-
types, so that they are forced to
resort to so-called “shorthand sym-
bols” which are nothing more than
transparent, trivial modifications of
my own genotype Rh-Hr symbols,
and which, of course, have nothing at
all to do with the C-D-E notations.

I shall conclude this review by
pointing out again the myth, which,
in my opinion, is at the basis of almost
all other blood grouping myths. It
is noteworthy that when the author
of a scientific paper in the field of
blood grouping wishes to cite a source
book on the subject, the book selected
is almost invariably the Race-Sanger
Blood Groups in Man, now in its
sixth edition. Thus, other important
sources, such as the encyclopaedic
book of Prokop and Uhlenbruck,
Human Blood and Serum, Groups,
are generally ignored or slighted.
The result is that there has arisen
the myth that the only reliable and
complete text on blood groups is
the Race-Sanger book, which is used

Alexander S. Wiener, M. D.
64 Rutland Road

Brooklyn, N.Y. 11225

USA

like a bible, even thuogh blood
grouping is a science and not a religion.
Unfortunately, the Race-Sanger book
is not dependable, because, as has
been shown, it distorts and misrep-
resents important facts, so that it
has become instead a sourcebook of
blood group mythology. There is
howewer no doubt that the Race-
Sanger book is useful because it
contains information not otherwise
readily available. Therefore, my pur-
pose here is not to condemn the book,
but only to caution those who must
use the book, and to point out that for
learning the fundamental principles
of blood grouping, one can do better
by referring to other sources, notably,
the book by Erskine. If this message
of mine has been successfully transmit-
ted, the further progress of the science
of blood grouping will benefit there-
from, and the effort that | have
expended in preparing this review will
not have been in vain.
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Quantitative Renographie bei Pyelonephritis im
Kindesalter

Von

S. Koves und K. Pump

Urologisehe Klinik der Medizinischen Universitdt und Komitats-Kinderkrankenhaus,
Pécs

Eingegangen 27. Juni 197(>

Anhand der quantitativen Bewertung der Ergebnisse der bei 32

an Pyelonephritis
konnten Folgerungen

leidenden Kindern durchgefihrten Radiorenographie
in bezug auf die Nierenfunktion gezogen werden.

Oie quantitative Bewertung der Radiorenographie erwies sich als ein
brauchbares und empfindliches Verfahren, welches Uber die Anwesenheit
der Pyelonephritis orientiert und auch zur Aufstellung des therapeutischen

Planes ein«' Hilfe bietet.

Die Entwicklung der morphologi-
schen und Funktionsuntersuchun-
gen der Nieren sowie die Anwendung
von bakteriologischen und serolo-
gischen Verfahren trugen in bedeuten-
dem MaRe zur Erleichterung der
Diagnose der im Kindesalter auftre-
tenden Pyelonephritis bei [I, 2].
Eine wesentliche Hilfe auf diesem
(Jebiet bietet unter anderem auch die
Radiographie, die in bezug auf die
Entwicklung der juvenilen Pyelo-
nephritis frihe Informationen liefert
[3, 4].

Die Bewertung  der Radio-
renographie erfolgt im allgemeinen
semiquantitativ; die quantitative Be-
wertungsmethode bietet indessen Maog-
lichkeiten zur Selbstkontrolle, indem
die Parameter der homolateralen
Niere mit der der kontralateralen
bzw. die Parameter derselben Niere
mit den friher gewonnenen Werten
verglichen werden kdnnen.

Die Radiorenographie wurde quan-

titativ  bewertet, die Aufnahme-
proportion zahlenmé&Rig festgestellt,
um daraus Folgerungen in bezug auf
die Nierenfunktion zu ziehen.

METHODIK

Die Untersuchungen und die anschlie-
fende Bewertung der Itaten erfolgten bei
32 an Pyelonephritis leidenden Patienten;
es wurden insgesamt 79 Radiorenogramme
verfertigt (in 18 Féallen 2mal, in 13 3mal
und in einem Fall 4mal).

Es wurde die zweite Phase des Radio-
renogramrns bewertet, da diese eng mit
der Nierenfunktion zusammenhéangt und
die Akkumulation der markierten Substanz
sich in dieser Phase abspielt [5]. Die
Aufnahmeproportion ist von der ange-
wandten Dosis unabhéngig. Von den
3minutigen Werten wurden die Initial-
werte der zweiten Phase subtrahiert (A)
und dieser Wert mit dem Initialwert
dividiert. Diesen Vorgang veranschaulicht
Abbildung 1

Die Untersuchung erfolgte bei liegenden
Kindern mit einem 4kanéligen KFKI
Apparat Typ Nephrograph MB 7104,
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nach Verabreichung von 0,6 /iCi 131l-
Hippuran/kg Korpergewicht. Registirie-
rung: Zeitkonstante: 3 sek, Papierge-

schwindigkeit: 1 cm/min, Registrierungs-
dauer 30 min. Die Nierenlokalisation wurde
anhand der Urographie bestimmt.

Abb. 1 Radiorenogramm mit Parametern

fur die quantitative Auswertung

Ergebnisse

Vorerst wurde die Aufnahmepro
portion der zweiten Phase ausgerech-
net und diese Angabe mit den fritheren
Werten des betreffenden Kindes ver-
glichen. Die Ergebnisse sprachen dafur,
dall sich die Funktion in 9 Fallen
(in 3 Féllen beiderseits, in 2 Fallen
links und in 4 Fallen rechts) ver-
schlechterte. In 23 Fallen liel? sich
keine Funktionsverschlechterung er-
kennen, in 13 dieser Falle wies die
Aufnahmeproportion auf unverén-
derte Funktion und in 10 auf eine ge-
besserte Funktion hin. In 6 der 9
Féalle mit einer Funktionsverschlech-
terung zeigte das klinische Bild eine
Aktivitat, wahrend sich in 3 Faéllen
keine Aktivitatszeichen des klini-
schen Bildes widerspiegelten.

Anderseits lag hei 4 der 23 Kindern,
bei denen eine Funktionsverschlechte-
rung zu verzeichnen war, eine schwer
beeinfluBbare chronische Infektion
vor, in 6dieser Falle meldete sich die

Infektion intermittierend. In 13 Fal-
len war der Befund dauernd negativ.

Falldarstellungen

Fall Nr. 1. Radiorenogramm eines
8jahrigen, an Pyelonephritis leiden-
den Madchens. (Abb. 2).

Kontrolluntersuchung nach 7 Mo-
naten; der Parameter zeigt die durch
die aktive Pyelonephritis bedingte
Funktionsverschlechterung deutlich.

Fall Nr. 2. Radiorenogramm eines
7jahrigen, an Pyelonephritis leiden-
den Madchens. (Abb. 3).

Kontrolluntersuchung nach 4 Mo-
naten. Die  Aufnahmeproportion
weist auf maRige Funktionsver-
schlechterung hin.

Fall Nr. 3. Radiorenogramm eines
8jahrigen, an Pyelonephritis leiden-
den Knabens. (Abb. 4).

Gebesserte Nierenfunktion.

Fall Nr. 4. Radiorenogramm eines
11jahrigen Mé&dchens; Pyelonephritis
und beiderseitiger vesikorenaler Re-
flux. Das Radiorenogramm zeigt auf
der rechten Seite stark eingeengte
Nierenfunktion. (Abb. 5).

Links wurde an dem ureterovesi-
kalen Abschnitt eine plastische Ope-
ration sec. Gregoir vorgenommen.
Nach 7 Monaten besserte sich auf
der linken Seite die Aufnahmepropor-
tion, rechts konnte jedoch der Para-
meter nich ermittelt werden. Rechts-
seitige Nephrektomie. Kontrollunter-
suchung: maRige funktionelle Ent-
leerungsstérung der Solitarniere, wei-
tere Besserung der Aufnahmepropor-
tion.
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Besprechung

Mittels Bewertung der zweiten
Phase des Radiorenogramms wurden
hei an akuter und chronischer, pri-
maéarer und sekundérer Pyelonephritis
leidenden Kindern gewisse, die Nie-
renfunktion charakterisierende Pa-
rameter bestimmt. In dieser — d. h.
in der zweiten — Phase spielt sich
die Akkumulation der markierten
Substanz in der Niere ab. Die Auf-
nahme des 13lU-Hippurans héangt
eng mit der tubulédren Nierenfunk-
tion zusammen. Anhand unserer Er-
gebnisse vertreten wir die Ansicht,
dal} die quantitative Bewertung der
zweiten Phase des Radiorenogramms
ausfuhrlichere Informationen bietet,
als die semiquantitative Auswertung.
Die Methode liefert zuverlaRliche Da-

Dr. S. Koves
Urologische Kilinik
Munkéacsy M. ut 2
H-71i21 Pecs, Ungarn

ten in bezug auf das Bestehen bzw.
den Verlauf der Pyelonephritis und
anschlieBend auch uUber die Wirksam-
keit oder die Unwirksamkeit der
Therapie.
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A simple method has been elaborated for the routine separation
and quantitative determination of amylase isoenzymes. The ratio P/S,
the quotient of the activity values obtained by densitométrie evaluation
of the pancreatic and salivary isoenzymes, is used to characterize their
distribution. In healthy adults and children the value for P/S is above 1 in
80% of the cases, with a mean of 1.87 £0.29. In 90% of heterozygote CF
gene-carriers, the P/S is below 1 with a mean of 0.08 .1 0.19. In addition to
the higher total amylase activity, in MV homozygote patients P/S is less
than 0.1, and even 0.001. The phenomenon is explained by a compensatory
enhancement of salivary activity.

The method is a suitable diagnostic test of the exocrine function
of the pancreas and for evaluation of the serum amylase isoenzymes. The
P/S value allows to differentiate heterozygote CF gene-carriers from homo-
zygotes and healthy individuals.

It was shown earlier [4] that the
total amylase activity in saliva and
serum is significantly increased in
cystic fibrosis (CF) patients. The
phenomenon can be explained by a
compensatory increase of salivary
amylase activity. The CF heterozy-
gotes could not be distinguished from
the normal individuals on the basis
of the total amylase activity in
serum and saliva. Alpha-amylase has
been assumed to have a pathogenetic
role in CF [2] but this has been re-
luted by Nikolajek and Emrich [6]
who found no difference in alpha-
amylase in the serum and sweat of
CF patients and healthy controls.

It has therefore been attempted to
utilize the distribution of amylase

isoenzymes as a diagnostic method
for the differentiation of MV homo-
zygotes and heterozygotes from each
other and from the healthy popula-
tion.

Material and Methods

Three groups were examined.

(1) A normal group of healthy blood
donors, healthy children and adults free
from CF.

(2) Heterozygotes originating from CF
families identified by the modified Szcze-
panski bromide test [3]. The average
bromide index for the group was 27 + 10.
Data from 27 confirmed CF heterozygotes
were used for statistical evaluation.

(3) The homozygote group consisted
of 8 complete CF homozygote children
with a bromide index of 76 * 20.
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Distribution of amylase isoenzymes

(a) 0.2 ml 40% saccharose and 0.1 ml
buffer containing 0.01% bromophenol
blue is added to 0.1 ml serum. If the
total amylase activity is below 100 U/I,
1—2 crystals of bromophenol blue and
saccharose at a final concentration of
10% (0.10 g/ml) are added to the undiluted
serum, and the samples are mixed. In
the case of a total amylase activity
above 500 U/I, or of saliva or duodenal
juice examination, the sample is diluted
to an amylase value of 6—8 mU in 20 /A.
Total amylase activity was estimated with
the Phadebas kit (Pharmacia, Uppsala).

(b) Electrophoresis was carried out
in 5.6% polyacrylamide gel prepared
essentially according to Davis [1]. Gel
buffer: Tris—hydrochloric acid, pH 8.9.
Electrode buffer: Tris—glycine (0.005
M Tris, 0.4 M glycine), pH 8.3. A ver-
tical plate electrophoretic apparatus was
used; the system has the advantage that
48 parallel examinations can be per-
formed on the same gel. At a potential of
300 V the separation requires 4 hours.
Optimum temperature: 10 °C. It is ad-
vantageous to carry out the separation
in the cold-room.

(c) For detection of amylase activity
and determination of the isoenzyme pattern
the gel plates are incubated in 0.02 M
phosphate buffer pH 6.9 containing 0.0067
M NaCl and 1% water-soluble starch at
37 °C for 60 min.

After thorough rinsing with distilled
water, the gel plates are incubated in
a wet-chamber, at 37 °C for 2 hours,
and stained with 0.1 N iodine solution
until the activity-free gel background
has turned an intense blue. The subsequent
decrease of the colour intensity may be in-
hibited if the gel plates are placed in
iodine solution diluted 10-fold with 20%
ethanol. Evaluation should take place
within 16 hours.

A densitometer fitted with a Kipp
integrator is used for quantitative evalua-
tion of the isoenzyme pattern. Visual

evaluation may be attempted by a prac-
tised observer: detection of the homozygote
isoenzyme pattern is simple, and establish-
ment of the normal distribution does not
cause a problem either, but recognition
of the isoenzyme pattern characteristic of
the heterozygote phenotype requires great
practice. The data measured with the
integrator are evaluated statistically, with
Student’s t test.

Results

Q) Normal group. In the vast
majority of cases the amylase of
normal serum contains one major
salivary (Sx) and one major pancre-
atic (P2 isoenzyme. In addition one
minor component from each pheno -

10 -
s20 +
Fig. 1. Amylase isoenzyme patterns in

serum after polyacrylamide gel electro-

phoresis. -(-: Anode; —: Cathode; Abbre-

viations: Pj, P2 pancreatic isoamylases.
S1; S2, salivary isoamylases.

type (P, and S,) was present in negli-
gible amounts.

The distribution of isoenzymes was
characterized by the quotient of the
sums of the major and minor com-

ponents, in pancreatic juice and
saliva, respectively,
+ P2
Sx + S2°

Tor the 23 normal subjects the P/S
values was 1.8 + 0.23 (range, 0.62
to 5.3).
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23
Table |
Distribution of isoamylases (P/S ratio) in serum, bromide index and total amylase activity.
Mean + S. D.
Significance
P/S ratio Bromide index, Total amylase
versus normal versus per cent activity U/L
group heterozygotes
Normal subjects 1.87+0.23 - " 8+ 6 201 +62.3
N = 23
CF heterozygotes H-
N = 27 0.(18 «0.13 p <0.001 27+ 10 203+ 79.5
CF homozygotes +
N =28 x<0.1 p <0.001 p<0.02 76 + 20 269 + 113.7
+ = significant
— = non-significant
In 50% of the normal subjects the 0.68 £ 0.13. This means that in

P/S value lay between 1 and 2, and
in 80% it was above 1 A representa-
tive isoenzyme pattern of the normal
group is shown in Fig. 3.

)
of the 27 cases examined exhibited
a P/S value below 1, the mean being

heterozygotes the activity of salivary
isoenzymes predominates. There was
a significant difference against the
normal group: p < 0.001. A rep-

Heterozygote group. Twenty-four resentative electrophoretic picture of

the heterozygote group is given in
Fig. 4.

4.0
30
2
10
Normal ~ Heterozygous Homozygous
pattern pattern pattern
Fig. 2. P/S ratios in the sera
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Normal pattern

ref. ref. ref
S P Se.

Fia. 3. Representative serum isoamylase pattern in normal persons.

Abbreviations: Ref. S., Ref. P., Ref. Se.: Referente saliva and pancreatic juice, reference
serum obtained from healthy subjects.

Heterozygous pattern

ref. ret ref
S P Se

Fig. 4. Amylase patterns of CF heterozygotes. Abbreviations as in Fig. 3.

Homozygous pattern

ref. ref. ref
P S Se.

Fig. 5. Amylase patterns of CF homozygotes. Abbreviations as in Fig. 3.
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Densitometrie records

Normal
pattern

Heterozygous
pattern

Homozygous
pattern

Fig. (> Representative densitométrie records from sera of nom al subjects, CF
heterozygotes and homozygotes.

(3) Homozygote yroHy.
zygotes the serum total amylase
activity was higher than in hetero-
zygotes or normal individuals. The
ratio of isoenzyme distribution shows
the dominance of the salivary pheno-
type. In most cases only the major
salivary component (S,) could be
detected, with a barely perceptible
activity in the P, zone. The P/S
ratio was less than 0.1, sometimes
as low as 10-3—10-4. The homozy-
gote enzyme pattern is seen in Fig. 5.

Figure O illustrates representative
densitométrie curves for the amylase
isoenzyme distribution in normal in-
dividuals, heterozygotes and homo-
zygotes.

D iscussion

In a study of the salivary amylase
isoenzymes of 700 patients, Ward
et al. [12] obtained 8 different
bands. On the basis of about 1000
samples, Wolf and Taylor [13, 14]
reported on result which did not agree
in all respects with the former.
The exact pattern is still unelucidat-
ed. For example, Merritt et al. [51

In homo-described 6 more salivary and further

4 pancreatic isoamylases. Several of
these exhibited an identical mobility
on polyacrylamide gel; it may be
assumed that artifacts were involved.
In 1974, Takeuchi et al. [10] described
the use after electrophoresis of
a blue starch preparation (Phadebas)
for the detection of amylase ac-
tivity. With this method, one pancre-
atic and one salivary type isoenzyme
could be detected on cellulose acetate
membrane. Our studies, however,
showed that acrylamide gel electro-
phoresis combined with Phadebas
can be used only in the case of very
high amylase activities. Recent in-
vestigations [7] agree in that two
variants of the anodic salivary iso-
enzymes exist, with similarly 2 var-
iants of the cathodic pancreatic
isoenzymes (see Fig. 1), although
Skude [9] stated that at high enzy-
matic activities 5 salivary isoenzymes
and 4 pancreatic isoenzymes can be
detected. On the other hand Otsuki
et al. [8] made a quantitative study
of the distribution of amylase iso-
enzymes in 3036 samples of normal
serum and urine. The result was the
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same as that of our present study:
activities of the ans Sx amylase
isoenzymes predominated in the se-
rum of 98% of healthy subjects
with P2 in excess of S,. Thus, the
amylase isoenzyme problem has not
been solved satisfactorily.

As to the amylase isoenzymes of
CF patients, Taussig et al. [11]
observed that the P-type isoenzyme
was absent or significantly decreased
in two-thirds ofthe cases. In agreement
with our results, these authors too
found an identical proportion of P
and S isoenzymes in the serum of
normal subjects.

A low serum total amylase activity
has never been observed in CF pa-
tients. In the cases of Taussig et al.
[11] it was the duodenal amylase
activity which was absent or low.
Study of the serum isoenzyme pat-
terns is therefore suitable for the reli-
able differentiation between MV homo-
zygotes and heterozygotes. Since, how-
ever, the P/S ratio for our healthy
controls and MV heterozygotes showed
an overlap in the range from 0.8
to 1.1, it is advisable to consider
heterozygosity only below a P/S
value of 0.8.
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Cystic librosis: d HLA associated hereditary
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Twelve homozygote patients and thirty-two heterozygote gene
carriers from families with cystic fibrosis were HLA-typed. Diagnostic
criteria were sweat electrolyte concentration, pancreatic enzyme levels
from duodenal juice and stool, Szczepanski’s bromide test in the group
of homozygotes, and the latter only in the cases of heterozygotes.

In comparison with 1110 healthy blood donors typed for 29 HLA
antigens, B18 proved to be more frequent in the group of patients and
gene carriers, with 50 and 31%, respectively, and 14% in the normal popula-
tion. The association seems to be stronger in the homozygotes than in

the heterozygotes (p < 0.005 and p < 0.02, respectively).

With growing knowledge con-
cerning tissue antigens, a search
has begun for their correlation with
diseases [1,2]. The first success was the
demonstration of a correlation between
the susceptibility to oncogenic viruses
and H-2, the main histocompatibility
system in mice, which corresponds
to the HLA system in man [7];
and then their relation with human
leukaemia [2].

The pioneer work was followed by
many clinical observations [3, s,
8, 10]. Some of the correlations be-
tween a disease and the presence of
certain HLA antigen(s) are so strong,
e. g. ankylosing spondylitis with B27
or gluten enteropathy with Bs, that
persons negative for these antigens
are affected only exceptionally. There
are now other examples, in which an

association found with a HLA-B
series antigen was followed by finding
another, but stronger, association
with a HLA-D antigen in linkage
disequilibrium with the former, e. g.
7 and 7a (the present B7 and Dw2)
in multiple sclerosis. (The nomencla-
ture used in this paper corresponds
to the latest decisions of the WHO-
IUIS Terminology Committee, see
ref. [12].) It seems certain that as
soon as HLA-D typing becomes
a routine procedure, further disease
associations will be found.

The next step would be the elucida-
tion of the mechanism through which
these effects are brought about. It is,
however, impossible to find a com-
mon explanation for the different
malignancies,  immunopathological
diseases, or bacterial and viral in-
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lections. The most plausible explana-
tion for most disease groups is perhaps
the theory that certain disease genes
not localized as yet may be in linkage
disequilibrium with some HLA anti-
gens.

Cystic fibrosis (CF) has so far been
involved in a single study and this
brought a negative result, showing
no deviation from normal HLA anti-
gen frequencies [4, 5]. A slight
association with B5 was considered
insignificant [5].

Material and Results

Twelve homozygote patients and 32
heterozygote gene carriers from families
with CF were HLA-typed. The diagnostic
criteria were sweat electrolyte concentra-
tions, pancreatic enzyme levels (lipase,
amylase) from duodenal juice and stool,
Szczepanski’s bromide test [9] in the group
of homozygotes, and the latter only in
the cases of heterozygotes. Of the latter,
18 were parents of homozygous children,
with a bromide index corresponding to the
level of heterozygotes.

In comparison with 130 healthy blood
donors typed with microlymphocytotoxi-
eity test (by NIH technique) during the

Kaiser et al.

: Cystic fibrosis

be more frequent in the group of homozy-
gotes and heterozygous gene carriers
(50 and 31%, respectively, and 14% in
the normal control group (Table 1)).

Discussion

Cystic fibrosis is a genetically
well-defined condition with severe
clinical consequences. To offer an
explanation for the observed correla-
tion with B18, which might hold
true only if confirmed on a greater
number of patients, we believe that
linkage disequilibrium with the disease
gene(s) should be assumed in this
particular case too. There seems
to be room for many genes in the
region where those coding for the
antigens of the main histocompa-
tibility complex are situated [3, s].
One or more of these genes might
regulate a certain metabolism neces-
sary to the normal development of
cell membranes.
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29 HLA antigens, HLA-B18 proved to ance.
Table J

Incidence of HLA-B18 in 44 CF patients

Number of HLA-MIK
Patients cases positive Chi square P p (corrected)
per cent
Homozygotes 12 50 8.104 <0.005 0.110
Hetcrozygotes 32 il 5.440 <0.02
Control blood doners 130 14
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The case of a five-year old boy is reported who at the age of 18 months
had successfully been operated upon for neuroblastoma anti who had subse-
quently signs of cerebellar encephalopathy. The paraneoplastic conditions
of childhood are discussed in connection with the reported case. Opsoclonus
was not observed in the patient, and symptoms showed rapid improvement
on methotrexate, carmustine and CCNU treatment. Six months later the
child was free of neurological disturbances and only displayed a slight
mental retardation (1Q: 88). Cytological alterations observed in the CSF
during the cerebellar encephalopathy are described in detail. At present,
41 months after the operation the child is well and free of symptoms.

The symptoms constituting the so-
called paraneoplastic syndrome are
related to the presence of a malignant
tumour hut do not arise under its
direct effects such as its mechanical
action, metabolic or hormonal activ-
ity. The syndrome is of differential
diagnostic value as it may monitor
the appearance of relapses and help
in predicting the prognosis. In the
present study, the main features of
the paraneoplastic syndrome of child-
hood are outlined on the basis of
data in the literature and of clinical
studies carried out in a 5-year-old
child with sympathicoblastoma.

Report of a Case

The patient now is a 5-year old boy,
who had started walking and talking
at the age of 14 months and it was at that
time that he had first been admitted for

high temperatures, a cough and occasional
vomiting. Chest X-rays revealed a tumour
in the posterior mediastinum. A tumour
mass was removed, but some tumorous
tissue remained attached to the ribs.
Histological diagnosis was sympathico-
blastoma. Treatment was carried out ac-
cording to the schedule outlined in Fig. 1
Following discharge the child was con-
trolled regularly. He developed well, but his
speech was somewhat delayed. Laboratory
findings remained normal until 14 months
after the operation when he began to show
signs of faltering walk. He was afebrile
and received no drugs at that time.
Physical examination showed normal condi-
tions.

Neurological findings. Normal retina.
Clear consciousness, no meningeal signs.
Normal oculo-motor function. Slight dys-
phagia. Normal proprioceptive reflexes.
Trunk ataxia with deviation to the right.
Tremor of head, and on reaching for
objects, of the hands.

Laboratory studies. ESR, 10 mm/hr.
Haemoglobin, 12.8 g per 100 ml. WBC,
5400. Differential count, normal. Serum
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protein concentration, G8 g per 100 ml.
Serum electrophoresis: slight increase in
alpha globulin level. Urine analysis: nor-
mal. Vanillin-mandelic acid excretion, 4
lig/mg creatinine, In CSF: cell count,
28/3; protein, 180 mg per 100 ml; sugar,
97 mg per 100 ml; bacteriology negative.
EEG: 2.5—3/sec slow waves interrupted
by sharp peaks mainly temporo-parietally.
CNS scintillography failed to show signs
of intracranial relapse.

One week after the onset of symptoms,
the patientwas unable to walk. Intravenous
feeding was introduced because of frequent
vomitings and swallowing difficulties. On
the 7th day intrathecal methotrexate (MTX)
therapy wasstarted with a dose of 10mg/nf.
A total of eight injections was given dur-
ing the following 3 months. This was fol-
lowed two weeks later by two injections of
carmustine (BCNU) in adose of 70 mg at
two weekly intervals. Another four weeks
later chloroethylcyclohexyl-nitrosourea
(CCNU) in a dose of 100 mg was given
orally and repeated two weeks later.

Table

Cytological examination of the CSF
was carried out regularly. Data are seen
in Table 1l. Four distinct periods could be
distinguished on the basis of qualitative
differences in the cell count.

1. Before treatment and 72 hours after
the second MTX injection, intact red
blood cells and activated monocytes
were found in the CSF. These latter cells
contained vacuoles which failed to stain
with oil-red.

2. During the course of further MTX
injections, lymphocytes, plasma cells and
monocytes with deformed nuclei appeared
(Figs 1 and 2).

Following the 7th MTX injection,
lymphocytes and plasma cells increased
in size (Figs 3 and 4) and number. Toluidine
blue staining demonstrated 2—5 compact
nucleoli in the basophilic cells (Fig. 5).

3. After the second BCNU injection,
monocytes and lymphocytes resembling
Rieder cells dominated the picture. Hernia-
tion of the nucleus was observed in some
of the blast-like basophils reaching a siz0

Treatment protocol

X-ray therapy

Vincristine
MTX
BCNU
CCNU
Operation

2850 r

1.5. mg/m2 intravenously

10 mg/m2 int.rathecally
70 mg

100 mg orally

Cerebellar signs
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of 30 50+ (Fig. (®». Multinucleated plasma
cells were also observed (Fig. 7). Nuclear
fragmentation was demonstrated by
Stockinger’s stain (Fig. 8).

Some of the cells exhibited hydropic
désintégration, a swollen oedematous cyto-
plasm with metachromatic nucleus (Fig.
). Insome cells the cytoplasm and nucleus
showed nearly identical staining (Fig. 10).
Drop-like structures could also be found
in some degenerated cells; the cytoehemical
properties of these cells could not be
established (Fig. 10).

4. 9 days after the second BCNU
injection only small lymphocytes and

Table

1

monocytes were found in the CSF.

The child showed considerable improve-
ment after the third MTX injection.
Following the 7th MTX dose he could
walk unaided, but still exhibited trunk
ataxia, slight tremor of the arms and
hands and minimal central facial palsy.
CSF and EEG tests gave normal results.

At present, 41 months after removal
of the neuroblastoma, and 25 months
after the regression of symptoms of
cerebellar encephalopathy, the child is
well and free of symptoms. His 1Q is 88.
Neurological findings are normal except
for a minimal facial asymmetry.

2.

Fio. 1. Lymphoid cells with light and with basophilic cytoplasm, 72 hr after the 4lh MTX
dose. (MGG, X 1000)
Fig. 2. Immature plasma cell one week after the 5lh MTX dose (MGG, X 1000)
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3. u

Fig 3. Giant basophil (blast-likil) with large nucleoli 8 days after the
7th MTX dose (MGG, x 1000)
Fig. 4. Giant plasma cell (MGG, X 1000)

Fig. 5. Large basophilic cell with compact nucleoli of various sizes
(Toluidin blue, X 1000)
Fig. 6. Giant basophilic cell with herniation of nucleus, 5 days after
2nd BCNU injection (MGG, X 1000)

Fig. 7. Large binucleated plasma cell and monocyte (MGG, x 1000)
Fig. 8. Large basophilic cell with split nucleoli (Stockinger
staining, X 1000)
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Fig. 9. Cells with signs of hydropic désintégration (MGG, x 1000)
Fig. 10. Cells with cytoplasm and nucleus

Discussion

The symptoms of the paraneo-
plastic syndrome in childhood can
he divided into two categories: (i)
ectopic hormone syndromes; (ii) symp-
toms not directly related to the effect
of the tumour. They may be revers-
ible, irreversible or partially revers-
ible [12, 19].

(i) In the ectopic hormone syn-
dromes, the tumour produces a hor-
mone which does not correspond to the
origin or histological type of the
neoplasm. The criteria are that the
hormone should resemble one of the
physiologically produced hormones,
should be demonstrable in the tumour
and its production should disappear
after removal of the tumour. This
unusual, inappropriate hormone pro-
duction is thought to be the result
of a structural gene de-repression.
If the structural gene responsible
for synthesis of the given hormone is
de-repressed, the hormone will be
produced by the tumour cell in spite
of its cells not being programmed for
such a secretion. Thus, a mechanism
similar as that of alpha-fetoprotein

or other carcino-embryonic antigen
production can be held responsible
for the hormone production.

A number of paraneoplastic en-
docrinopathies are well recognized
in adults, but only some of these
occur in childhood [17]. Ectopic
ACTH production was noted in tu-
mours of the thymus, lungs, adrenals.
Langerhans islets, in phaeochro-
mocytoma, neuroblastoma and gang-
lioneuroblastoma, resulting in typical
signs of Cushing’s syndrome [I1, 12].
ACTH was demonstrable in the tu-
mours by immunological methods.
Post mortem the adrenals were found
hypertrophic due to the ectopic hor-
mone production, but the hypophysial
basophilic cells showed no abnormal-
ity. The ectopic origin of ACTH can
be demonstrated by the dexametha-
sone test, which fails to reduce the
serum concentration of cortisol under
paraneoplastic conditions. Removal
of the tumour results in the disap-
pearance of the Cushingoid symptoms.
If surgical removal is impossible,
symptoms can be alleviated by o-,
p-DDD administration.

Among the tumours that do not
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arise from the gonads, hepatoblasto-
ma was shown to produce ectopic
gonadotropin, resulting in elevated
levels of the hormone in serum and
urine [14, 19]. Structurally the hor-
mone closely resembled the luteiniz-
ing hormone (LH) or the interstitial
cell stimulating hormone (ISCH).
Accordingly, the hormone overproduc-
tion resulted in elevated testosterone
production and thus induced pre-
cocious puberty, without affecting
the tubuli of the testes. After pu-
berty, testosterone and androstene-
dione levels remain unchanged in
spite of the Leydig cell hyperplasia,
and as a result no virilization will
occur. In girls precocious puberty
will not develop since FSH produc-
tion has not yet started. Administra-
tion of high doses of oestrogen for
a short period will help to distinguish
between hypophyseal or tumorous
production of gonadotropin. If it is
hypophyseal in origin, oestrogen treat-
ment will reduce the hormone level
by a feedback mechanism [11]
Ectopic parathormone production
was reported in hepatoblastoma and
anaplastic carcinoma of the testes
[17, 25]. The condition is character-
ized by hypercalcaemia and hypophos-
phataemia. Clinical signs are those
of hypercalcaemia, namely nausea,
anorexia, constipation, polyuria or
even oliguria, sensory disturbances.
Bone métastasés leading to osteolysis
are also accompanied by hyper-
calcaemia, but the serum phosphorus
level is also elevated in these cases.
Phaeochromocytoma may some-
times occur with increased erythro-

poietin production, which leads to
erythroid hyperplasia in the bone
marrow and high haematocrit values
in peripheral blood [24, 27]. Erythro-
poietin production was demonstrable
in the tumour by immunological
methods.

It is unclear whether the protracted
hypoglycaemia sometimes observed
with large, usually abdominal, tu-
mours of mesenchymal origin is a
true paraneoplastic endocrinopathy.
Certain studies suggest that these
tumours produce an insulin-like sub-
stance, perhaps pro-insulin, but this
is not generally accepted [13]. im-
munological methods failed to identify
insulin in the tumour. As hypogly-
caemia was only observed with large
tumours, it is possible that the sugar
consumption of the tumour may be
responsible for the effect [16]. Clinical
signs appear on fasting and can
be counteracted by intravenous injec-
tion of sugar. The symptoms do not
arise suddenly and lead to headache,
loss of vision, confusion and various
neurological complaints.

Ectopic production of somato-mam-
motropin was also reported in con-
nection with childhood tumours, but
it did not cause any clinically detect-
able signs.

(i) Of the other reversible paraneo-

plastic symptoms fever, diarrhoea,
hypotonia (ptosis, myasthenia) and
hypertension should be mentioned.
These too disappear on removal of the
tumour.

Vo(te et al. [26] described a
paraneoplastic syndrome in the moth-
ers of fetuses who later developed
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neuroblastoma. The transplacentally
induced syndrome was character-
ized by sweating, headache, palpita-
tion, paleness, paraesthesia of the
fingers and, in some cases, hyperten-
sion.

In contrast to the reversible symp-
toms, cerebellar encephalopathy is
an irreversible paraneoplastic syn-
drome. On rare occasions, however,
this form too can show improvement.
Cerebellar encephalopathy, also re-
ferred to as encephalopathy with
opsoclonus and myoclonus, usually
begins several months or even years
before the tumor is diagnosed. Apart
from our patient, whose cerebellar
symptoms began 14 months after
the operation only one case has been
reported where symptoms appeared
19 months after removal of the
tumour.

As to the cause of the myoclonus
cerebellar encephalopathy, it is as
obscure as with the other paraneo-
plastic syndromes. It was suggested
that a toxic metabolite of the tumour
may be responsible for the symptoms.
There seems to be no correlation
with vanillin-mandelic acid excre-
tion, as the level of this substance was
normal in approximately 50% of
the patients affected by the syndrome
[23]. The role of a tumour metabolite
is also unlikely, since cases arising
after removal of the tumour cannot
be explained on this basis. It is
possible that both the tumour and
the paraneoplastic syndrome is caused
by the same, as yet unidentified
agent (neurotropic virus?). Finally,
the role of an antigen-antibody cross-

reaction cannot be ruled out either.
This would occur between antibodies
produced against the tumour and the
cerebellum. The good antigenicity
of neuroblastomas seems to support
the latter hypothesis [9, 1(1], along
with the observed tendency to spon-
taneous regression [22]. A further
point in favour of the immunological
pathomechanism is the reported serum
immunoglobulin  abnormality and
plasmocytosis in some cases [s].

Myoclonus encephalopathy is char-
acterized by cerebellar ataxia, inten-
tion tremor, myoclonus and mental
retardation. Opsoclonus, an irregular,
clonic movement of the eyes, is
also present. In rare cases, as in the
present one, the opsoclonus may be
missing or manifest only later, follow-
ing removal of the tumour [15, 18].
Ataxia and tremor can reach such
a degree that the patient will be
unable to walk.

The symptoms of myoclonus en-
cephalopathy disappear only on rare
occasions, irrespective of whether
or not the tumour has been removed.
Of the 31 cases reported in the litera-
ture, only 5 have recovered from the
paraneoplastic syndrome [1, 3, 5, 18,
21, 23] and two of these children
later succumbed to the progression
of the tumour. Opsoclonus and ataxia
disappeared in 9 out of the 31 pa-
tients, but mental retardation persist-
ed. In one of the 5 patients with
favourable prognosis, encephalopathy
began after eradication of the neuro-
blastoma [5]. This case along with
our observation where the mental
retardation was slight, indicates a
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better prognosis for cases with late
onset of symptoms. It is an interest-
ing observation that the overall
prognosis of neuroblastoma patients
affected by myoclonus encephalo-
pathy is better than the average.
According to Altman and Baehner [1]
two year survival in these patients was
89% as opposed to the expected
value of 30—34%; it may be related
to the fact that this type of para-
neoplastic syndrome usually accom-
panies neuroblastomas with mediasti-
nal localization. Of the 28 cases
described by Berg et al. [3,] and
Nissan et al [16] were mediastinal,
and 12 retroperitoneal. The medias-
tinal form is thought to have a better
prognosis than the abdominal one [7].

In myoclonus cerebellar encephalo-
pathy, as opposed to inflammatory
encephalopathies, the CSF shows no
abnormality. A few cases have only
been described with lymphocytosis
and increased protein levels. Dyken
and Kolar [s] observed plasmocytosis
in the CSF. In our patient an in-
creased protein level was found with a
slightly elevated cell count. These
values, however, returned to normal
with a few weeks. Before treatment,
activated monocytes with vacuolated
cytoplasm dominated the cytogram.
The vacuoles failed to stain with
oil red.

As mentioned above, removal of the
neuroblastoma causing the paraneo-
plastic syndrome will inhibit the
progression of the encephalopathy,
but will not lead to cure. There are
no therapeutic means to achieve a
cure. Although some authors ob-

served improvement after the ad-
ministration of ACTH and cortisone
in opsoclonus-myoclonus encephalo-
pathy [s,21], the improvement may
have been spontaneous. Treatment
with MTX, BCNU and CCNU was
carried out in spite of the lack of
signs indicating cerebral métastasés.
The intentional tremor improved after
the 2nd injection, and trunk ataxia
improved after the 5th dose of MTX.

Following MTX and BCNU treat-
ment, qualitative changes occurred
in the cytogram. Lymphocytes and
plasma cells appeared. With the
improvement of the condition, the
cytological reaction became more
pronounced, the immune-active cells
became enlarged and their number
increased. It is difficult to correlate
the proliferation of lymphocytes and
plasma cells with the immune-sup-
pressive effect of MTX. Experimental
data indicate, however, that in certain
conditions cytostatic drugs exert a
paradoxical effect [2, 4, 20, 22].
The time factor, the concentration
of the drug and the quantity of
antigen are considered important in
this paradoxical reaction. MTX for
example, given in vitro and in small
doses may inhibit lymphocyte prolif-
eration when given early after anti-
genic stimulation and stimulate the
reaction when given later. In our
patient, MTX may have acted under
peculiar immunopathological condi-
tions, and resulted therefore in stim-
ulating rather then inhibiting im-
munocyte proliferation.

Six months after the cessation of
treatment all neurological disturb-
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ances disappeared in oui- patient and
now only a slight mental retarda-
tion persists (1Q: ss.) This outcome
of the illness seems very favourable
as compared to that reported in
the literature. This points to the
possibility that our treatment schedule
may be beneficial in the therapy
of the paraneoplastic condition. To
confirm this assumption, analysis
of further cases is required.
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Das Nicolau-Syndrom —eine Komplikation der
Depot-Penicillin-Therapie

G. Weinmann, L. Schaefer

Kinderklinik der Medizinischen Akademie Erfurt

Eingegangen am 27 Juli 197¢

Es wird uUber 2 Patienten mit Nicolau-Syndrom berichtet, das nach
zufalliger intraarterieller Injektion von Depot-Penicillin entstanden war.

Diese bedrohliche Komplikation, die
anschliefender Blasenbildung und Hautnekrosen

Verfarbung der Haut,

mit Schocksymptomatik, livider

sowie Querschnittslahmung oder Lahmung peripherer Nerven einhergeht,
bedarf einer baldmdglichsten thrombolytischen Behandlung. Also Sofort-

malRnahmen sind Schocktherapie und Heparinisierung angezeigt.
besonders bei
in den M. vastus fibularis unter entsprechenden Vor-

strenge Indikationstellung,

und Injektionen

Durch
Séauglingen und Kleinkindern

sichtsmalRnahmen ist die Gefahr des Auftretens dieser Nebenwirkung gering

zu halten.

Neben h&ufigen allergischen Reak-
tionen werden bei der Behandlung
mit Depot-Penicillin gelegentlich auch
schwere, nicht allergische Komplika-
tionen beobachtet. Letztere entstehen
infolge unbeabsichtigter intravasaler
Applikation bei der intramuskuléren
Anwendung von Depot-Penicillinen.

Nach intravendser Injektion kommt
es besonders beim Erwachsenen zum
sogenannten Hoigné-Syndrom (Uber-
sicht bei [7]), das charakterisiert ist
durch zentralnervése Erscheinungen
wie Angst und Beklemmungsgefinhl,
akustische und optische Sensationen
sowie motorische Unruhe und Be-
wuldtseinstriibung, und das besonders
bei schweren Herzleiden nicht selten
zum Tod des Patienten fliihrt. Hoigné
und K rebs [s ] deuteten dieses Krank-
heitsbild als temporéare Hirnembolie.

Gelangt Depot-Penicillin in ein
arterielles Gefa3, so fuhrt dies zum

embolischen Verschluf® der arteriellen
Endstrombalm mit schwerer Schock-
symptomatik. Wir fanden in der
Literatur bisher 26 Falle dieses als
Nicolau-Syndrom bezeichneten Krank-
heitsbildes, das ausschlieBlich im
Kindesalter, vor allem bei Sauglingen
und Kileinkindern beobachtet wurde
[2, 4, 9, IB, 14, Ubersicht 3, 12].
Wegen der weit verbreiteten An-
wendung von Depot-Penicillinen er-
schien es uns wichtig, an Hand
von Erfahrungen bei zwei eigenen
Patienten Uber diese ernsten Kom-
plikationen bei der Penicillin-Thera-
pie zu berichten.

/. Fat. B-, H., 2 Mon., erhielt we-
gen eines Infektes der oberen Luft-
wege 600 000 E Depot-Penicillin
links intragluteal injiziert. Eine
Stunde spater weillliche, dann livide
Verfarbung beider Beine. Bei der
Aufnahme in einem auswartigen Kran-
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kenhaus Schockzustand, nach erfolg-
reicher Schockbehandlung und He-
parinisierung Weiterbehandlung in
unserer Klinik.

Aufnahmebefund: Linke Gesal3-
halfte und linkes Bein des Sauglings
6dematds geschwollen und livide ver-
farbt. Livid-fleckige Verfarbungen
auch am rechten. Bein, am Skrotum
und am Unterbauch bis in Nabelhohe.
Blutauflagerungen auf dem Stuhl.
FuBpulse beiderseits tastbar; Sehnen-
reflexe seitengleich ausldésbar, Fibula-
risparese links.

Leukozytose von 13 900/mm3 mit
Linksverschiebung. Keine Hinweis-
zeichen fur Verbrauchskoagulopathie.
EMG*: Die Ableitung aus dem M
tibialis und M. fibularis links und
dem M. gastrocnemius zeigte Ve-
rdnderungen im Sinne von »Riesen-
potentialen« mit einer Amplitude von
1000 Mikrovolt und einer Verlanger-
ung der Aktionspotentialdauer auf
§ — 11 MS.

Diese Befunde sprechen fur eine
periphere neurogene Parese im Bereich
des M. fibularis.

Unter thrombolytischer Therapie
mit Streptokinase Besserung der Be-
funde, kleinere nekrotische Haut-
bezirke heilten spater nach Blasen-
bildung narbig ab. Nach einem halben
Jahr Parese des M. fibularis zurick-
gebildet.

2. pPat. H., M., 3 Mon,
wegen Angina catarrhalis 600 000 E
Depot-Penicillin rechts intragluteal.
Nach 30 Minuten weillliche Verfar-

bung des rechtes Beines, das linke
Bein livide verfarbt. In auswartigem
Krankenhaus Schockprophylaxe und
Heparinisierung.

Bei Aufnahme in die Klinik war
der Saugling blaR und berihrungs-
empfindlich. Beide Beine, Gesal}
und Unterbauch waren livid-fleckig
verfarbt (Abb. 1). Rechter FulR kiihler
als der linke. FuBpulse beiderseits
tastbar. Schonhaltung beider Beine.

Abb. 1. Fall 2: 18 Stunden nach Injektion
unregelmé&Rig livid verfarbte Hautbezirke
mit girlandenformiger Begrenzung.

Harntraufeln,
ani.

EMG: Neuropathologische Veréan-
derungen wie Lichtung fies Musters,
erhdohte Amplitude und Verlangerung
der Aktionspotentialdauer, besonders
im M. (juadriceps links und rechts
und im M. fibularis links und rechts
vorhanden. Dabei Veradnderungen im
rechten M. fibularis am deutlichsten.

Leukozytose von 11 100/mms mit

klaffender Sphinkter

erhielt Linksverschiebung. Kein Anhalt fir

Verbrauchskoagulopathie.
Nach 5-tégiger thrombolytischer
Therapie vollstdndige Ruckbildung

* Fur die Uberlassung der EMG-Befunde sei an dieser Stelle Herrn MR Doz. Dr. sc.
med. W. Hoffmann, Leiter der Abteilung fur Entwicklungsfragen an der Kinderklinik
der Medizinischen Akademie Erfurt gedankt.
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der lividen Verfarbung des linken
Beines und des Unterbauches. Am
rechten Bein zuné&chst Blasenbildung
(Abb. 2), dann allméahlich narbige
Abheilung nekrotischer Hautbezirke,
nach einem Monat trockene Mumi-
fizierung und Demarkierung der Zehen
(Abb. 3). Nach 7 Wochen Spontanam-
putation der End- und Mittelphalan-
gen im Bereich der 1. bis 3. Zehe
und der Endphalangen der 4. bis
5. Zehe (Abb. 4). Bei Entlassung
unverandert Blasen- und Mastdarm-
lahmung sowie neurogene Parese bei-
der Beine. Die Kontrolle des EMG-
Befundes nach 2% Jahren liel? bei
weitgehender Ruckbildung der Pare-

Abb. 2. Nach 2 Tagen Blasenbildung und
Demarkierung im Zehenbereich

Abb. 3. Nach einem Monat Mumifizierung
der Zehen und Spontanamputation, zu-
nachst der 2- Zehe.

Abb. 4. Nach 7Wochen Minderdurchblut-

ung der Haut, narbige Abheilung, Spont-

anamputation der Grund- bzw. Mittel-
phalangen 1—6.

sen beider Beine keine Rarifizierung
des Musters im M. quadriceps beider-
seits erkennen. Es lag lediglich eine
geringe Verlangerung der Aktions-
potentialdauer vor. Im Bereich des
M. tibialis und fibularis waren rechts
deutliche Verdnderungen mit ein-
gestreuten Fibrillationen und ver-
langerter Aktionspotentialdauer vor-
handen. Die Bestimmung der moto-
rischen Nervenleitgeschwindigkeit des
N. tibialis ergab links einen Normal-
wert von 65 m/s und rechts einen ver-
minderten Wert von 35 m/s. Hier
war das neuropathologische Bild, be-
sonders im Bereich des rechten N.
tibialis vorhanden.

Beide Patienten wiesen die un-
verwechselbaren Symptome des Ni-
colau-Syndroms auf [I1]:

1 Plétzlich auftretende Ischaemie
im Bereich der Injektionsstelle;

2. Anschlielend schmerzhaftes, un-
regelmaRiges, blaulich-rotes Erythem
mit Blasenbildung und Nekrosen;

3. in einigen Féllen schlaffe L&h-
mung der Extremitat, in die injiziert
wurde (Pat. 1), auch Querschnittslah-
mung (Pat. 2);
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4. Blutstihle (Pat. 1) und Makro-
haematurie (nicht beobachtet);
5. Leukozytose.

Diskussion

Pathologisch-anatomische Unter-
suchungen [s, 16] haben ergeben,
daR das Nicolau-Syndrom durch
intraarterielle  Medikamenteninjek-
tion ausgelést wird. Um die Peni-
cillin-Kristalle, deren Grolke dabei
eine Rolle spielen soll, bilden sich
Thromben, die den Gefallverschluf3
bewirken. Die Ausdehnung der Haut-
verdnderungen bis zum Nabel und
zur Gegenseite kann so erklart werden,
daB durch einen hohen Injektions-
druck das Medikament entgegen dem
Blutstrom bis in die Bauchaorta und
von dort in beide Beinarterien gelangt.
Die neurologischen Ausfélle sind Folge
der Embolisierung der Aortae lum-
bales und ihrer Spinalaste.

Das Auftreten des Nicolau-Syn-
droms erfordert sofortiges Handeln.
Neben der Schocktherapie mit nieder-
molekularen Dextranen ist eine so-
fortige Heparinisierung angezeigt, um
ein Fortschreiten der Thrombosierung
zu verhindern. Wir schlieBen uns
den Empfehlungen von Domula und
Mitarbeitern [3] an, sofort Heparin
in einer Dosierung von 300 IE/kg KG
intravends zu verabfolgen; dies sollte
bereits durch den ambulant tatigen
Arzt geschehen. Daraufhin ist das
Kind in eine Klinik zu verlegen, in
der eine thrombolvtische Therapie
maoglich ist. Sollte sich die Verlegung
aus irgendwelchen Grinden verzo6-

gern, so ist die Heparinbehandlung
durch i. V. Dauertropfinfusion in ei-
ner Dosierung von 25 E/kg KG/h
fortzufihren.

Als wichtigste Gerinnungsunter-
suchungen sind die Bestimmung der
Thrombozyten, des Fibrinogens, der
Thrombinzeit, des Quickwertes und
der partiellen Thromboplastinzeit zu
nennen. Eine Behandlung mit ge-
falerweiternden Mitteln, die nicht
wéahrend des Schockzustandes erfolgen
sollte, versuchten wir bei einem der
beiden Patienten, ohne einen Einfluf
auf das Krankheitsgeschehen zu sehen.

Es ware verfehlt, die Benzathin-
Penicilline grundsatzlich in Mif3kredit
zu bringen, zumal das Nicolau-Syn-
drom vereinzelt auch nach Injektionen
von walrigen [1] und d&ligen [10]
Penicillinen beobachtet wurde. An-
dererseits stellt das Depot-Penicillin
in der ambulanten Praxis ein wichti-
ges injizierbares Antibiotikum dar,
das man gern dort anwendet, wo die
zuverléssige orale Behandlung nicht
gewdhrleistet ist.

Zur Vermeidung der beschriebenen
Komplikationen mdéchten wir — in
Ubereinstimmung mit einigen Auto-
ren — folgende Empfehlungen geben:

1 Strenge Indikationstellung, beson-
ders im S&uglings-und Kleinkindalter;

2. der Arzt sollte die Injektion nach
Madglichkeit selbst vornehmen; wenn in
Ausnahmeféllen eine erfahrene Schwe-
ster damit beauftragt wird, sollte sie
Uber die Komplikationen informiert
sein;

3. aufeinen Aspirationsversuch darf
nicht verzichtet werden; eine intra-
vasale Injektion wird dadurch jedoch
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nicht sicher vermieden, zumal sich
wahrend der Injektion besonders bei
unruhigen Kinder die Lage der Ka-
nile veréndern kann.

4. Nach [5]
empfiehlt sich, als Injektionsort der
mittlere Abschnitt des M. vastus fibu-
laris (lateraler 'feil des M quadriceps
femoris); dort fehlen griRere Gefélle,
und auflerdem wurde in diesem Be-
reich eine geringe Komplikationsrate
ermittelt.

5. Bei wiederholten Injektionen ist
der Injektionsort zu wechseln, da
sich stark vascularisiertes Granula-
tionsgewebe entwickeln kann (In-
jektionskarte nach Schroter [15]).

o. Um nachtrégliche
lagerungen zu vermeiden, ist ein
»Verreiben« nach der Injektion zu
unterlassen.

7. Da Komplikationen innerhalbder
ersten 30 Minuten erkennbar werden,
ist zu fordern, dal} die Patienten in
der ersten halben Stunde nach einer
Depot-Penicillin-Injektion in der Nahe
des Arztes gut beobachtet werden.

von Hochstetter
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Bei an verschiedenen Krankheiten

leidenden Kindern im Alter

zwischen 1 und 14 Jahren wurde die Serum-Lysozymaktivitat registriert
und mit Werten gesunder Kontrollpersonen verglichen. Leukdmiekranke
wurden ins Untersuchungsmaterial nicht aufgenommen. Die Erfahrungen

sprechen dafur, daR sich die Enzymbestimmung:

1. zur Feststellung bzw.

AusschlieBung des bakteriellen Ursprungs von Prozessen mit ungeklarter
Atiologie, 2. zur Beurteilung des therapeutischen Effekts der Immunosup-
pressivbehandlung und 3. zur frithen Erkennung der wéhrend der Immunosup-

pressivtherapie auftretenden bakteriellen

Dem von Fireming [6, 7] vOor mehr
als 50 Jahren (1922) entdeckten
Enzym Muramidase wurde nur neu-
estens, im Laufe der mit dem kom-
plexen Immunsystem des Organismus
verbundenen Forschungen — und
zwar angesichts seiner bakteriolyti-
schen Aktivitit — eine besondere
Aufmerksamkeit gewidmet. Auf Emp-
fehlung des Enzym-Komitees der
Internationalen Gesellschaft fir Bio-
chemie wird das Enzym jetzt Lysozym
genannt [5]. Durch das Enzym,
ein Eiweill mit 14—15000 Molekular-
gewicht, werden die Mukopolysaccha-
riden der Bakterienzellwand hydroly-
siert und die Bakterien so mittels
osmotischem Schock in situ abgetotet.
Es beteiligt sich auch an der Ver-
dauung von Bakterien, die durch
ein anderes System bereits abgetdtet
worden sind, und spielt mitsamt
anderen Enzymen seine wichtigste

Infektionen eignet.

Rolle in der letzten, entscheidenden,
sog. »killing«-Phase der Phagozytose,
in der das Abtdten der inkorporierten
Bakterien stattfindet. Das Lysozym
ist ein wichtiger Faktor der bakteri-
ziden Plasmakapazitat und Ubt auch
aufdie Granulopoese einen beschleuni-
genden Effekt aus [11].

Das Enzym kann in grof3eren
Mengen in den Azurgranula, d. h.
in den Lysosomen und Monozyten
der neutrophilen Granulozyten und
nach den neuesten Literaturangaben
auch in den zur Ultraphagozytose
fahigen Lymphozyten vorgefunden
werden [1, 3, 13]. Das Freiwerden
der lysosomalen Enzyme im Zytoplas-
ma wirkt als ein stimulierender Fak-
tor auf die Lymphozytentransfor-
mation ein. Die Lysosome der Granu-
lozyten liegen tief im Zytoplasma.
Das Freiwerden des Enzyms erfolgt
nur im Falle der Schadigung, der
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Zerstorung bzw. der funktionellen Sti-
mulation der Zelle. Durch die Mono-
zyten, deren Lysosome in der N&he
der Zelloberflache liegen, wird das
.Enzym nich nur produziert, son-
dern wahrscheinlich auch sekretiert
[2]. Durch gewisse Agentien und
Medikamente so z. B. Steroide, die
auf die Membranstabilisation der
Lyososome einwirken, wird das Ein-
dringen der Lysosomwirkstoffe in die
Phagozyten-Vakuolen verhindert. In
diesen Fallen kann sich aber die
intrazellulare Bakterizidie (killing)
nicht abspielen und die Bakterien
persistieren an von den Antibiotika
sicher geschitzten Stellen [18]. Das
Lysozym kann in niedrigen Kon-
zentrationen im Normalserum und
-plasma, in den Gewebemakrophagen,
renalen tubuldren Zellen, im Speichel,
in den Trénen und in dulierst geringen
Mengen auch im Harn nachgewiesen
werden. Das Enzym gelangt vor al-
lem dem Zerfall der Granulozyten
und Monozyten zufolge in das Serum
[10], so dal? man insamtlichen Fallen,
in denen der Granulozytenumsatz
beschleunigt ist, oder verletzbare
Zellen in den Kreislauf gelangen oder
sich die Phagozytentatigkeit der Mi-
krophagen steigert, mit der Erhéhung
der Enzymkonzentration im Serum
rechnen kann.

Es ist seit einiger Zeit bekannt,
dall der Kenntnis der Lysozym-
Aktivitat der Zellen, des Serums bzw.
des Harns in der Diagnostik der
Hamoblastosen, bei der Differenzie-
rung der einzelnen Leukd@miety-
pen und auch bei der Beurteilung
der Prognose sowie des Remissions-

grades dieser Krankheit eine nicht
zu unterschatzende Bedeutung zu-
kommt [2, 14]. Neuere Literaturdaten
weisen auf die wahrend der immuno-
suppressiven Therapie zustandege-
kommenen Anderungen der Enzym-
aktivitat hin [17].

Angesichts des Gesagten trachteten
wir mittels enzymkinetischer Unter-
suchungen einen Parameter zu er-
mitteln, der sich zur Beurteilung der
Wirksamkeit bzw. des membran-
stabilisierenden Effekts der immuno-
suppressiven Therapie sowie zur fri-
hen Erkennung der wahrend der The-
rapie auftretenden bakteriellen Infek-
tionen eignet.

Material und Methodik

Die 96 Serumproben — die wunser
Untersuchungsmaterial bildeten
stammten von an verschiedenen Krank-
heiten leidenden Kindern im Alter zwi-
schen 1 und 14 Jahren. Als gesunde
Kontrolle wahlten wir Kinder, die an
unseren chirurgischen und endokrinologi-
schen Abteilungen unter Behandlung
standen.

Die akute bakterielle Infektion wurde
mittels Bakterienzichtung (Rachensekret,
Blut, Harn) verifiziert; das Zuchtungser-
gebnis war in der Mehrzahl der Félle
ein grampositiver Krankheitserreger. Bei
Virusinfektionen stitzten wir uns auf
die klinischen Symptome, das Blutbild
und aufdie negativen bakteriellen Befunde.
Unter den einer immunosuppressiven
Therapie unterworfenen Patienten ka-
men Kkeine Leuka&miekranken vor. Die
Nierehfunktionswerte der untersuchten
Kinder waren normal.

Zur Untersuchung der Serum-Lysozym-
aktivitat diente die von Litwack [13]
beschriebene turbidimetrische Methode.
Angesichts der auffallenden Empfind-
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lichkeit des Micrococcus lysodeicticus ge-
gentber die hydrolytische AKktivitat des
Lysozyms kam als Substrat dieser Orga-
nismus zur Anwendung.

Den zu unseren Untersuchungen ver-
wendeten Micrococcus lysodeicticus-Stamm
(M 15/65 ATCC No. 4968; Czechoslovak
Collection of Microorganisms No. 169)
stellte uns dasTschechoslowakische Stamm-
zentrum zur Verfugung. 1i(" Bewertung
erfolgte mit dem Photometer Speetromom
202. Die der Transmission entsprechende
Lysozymkonzentration wurde mit Hilfe
von Standardkurven ausgerechnet und
die Werte in fig/ml Serum angegeben.
Um eine dem optimalen MeRbereich ent-
sprechende Transmission - zwischen 55%
und 70% — zu erhalten, wurden die
Verdunnungen unter Berlcksichtigung
dieses Parameters verfertigt. Das vendse
Blut wurde in silikonierte sterile R6hrchen
entnommen und das Serum, falls es nicht
unverzuglich aufgearbeitet wurde, bei
—20 °C aufbewahrt. Lypéamische, ha-
molytische Seren ergeben kein zuverlaR-
liches Ergebnis.

ERCEBNISSE, BESPRECHUNO

Die Ergebnisse (Durchschnittswerte,
Standarddeviation, Signifikanz) ver-
anschaulicht Tabelle 1

Im Laufe unsere Untersuchungen

wurden vor allem die als Grundlage
dienenden Normalwerte bestimmt. Bei
akuter bakterieller Infektion liel3 sich
eine signifikante Erhéhung der Serum-
Lysozymaktivitat feststellen. Der hohe
Wert der SD (22,09) kann mit
den extremen Streuungen erklart
werden.

Bei einem unserer an akuter Osteo-
myelitis leidenden Patienten betrug
der Serum-Lysozymwert 1.0 /ig/ml.
Durch Virusinfektionen wurde die
Enzymaktivitat nicht beeinfluf3t.

In der Gruppe der mit Immuno-
suppressiver Dauertherapie behandel-
ten Patienten lag die Enzymaktivitat
erwartungsgemal signifikant niedri-
ger. Eine, nebst unver&nderter im-
munosuppressiven Therapie zustande-
gekommene Steigerung der Seruin-
aktivitat — als Zeichen der bakteriel-
len Infektion — konnte nur in 5
Féallen registriert werden; die Anga-
ben dieser 5 Kinder sind in Tabelle 11
dargestellt. Die Serumuntersuchun-
gen fanden kurz nach Krankheits-
beginn statt, der Unterschied zwi-
schen den Normalwerten und diesen
Werten war aber auch dann augen-

Tabelte T

Ergehn isse

(Gesamtmaterial)

Lysozym Durch-

seiml
1 Normalkontrollen 20 25,07 7,05
2. Akute bakterielle Infektion 36 42,21 22,09 <0,1 %
3. Virusinfektion 10 25,46 7,27 —
4.  Steroid- Dauerbehandlung 20 16,43 4,86 <0,1 %

Vergleich mit Gruppe 1
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Tabelle |l

5 Angaben von 5 Kimlern

Name, Geschlecht Diagnose Therapie
G. ) R. A Prednisolon
J. K. 2 R. A Prednisolon
9 Sarkoidose  Prednisolon
E. N. & R. A Tetracosactid
Penicillamin
Zs. H. 9 R. A Cyclophosphamid
Durchschnitts-
werte

fallig. Unsere Ergebnisse stimmen mit
den Literaturdaten Uberein.

Unsere bisherigen Ergebnisse spre-
chen eindeutig dafir, dall sich die
Untersuchung der Serum-Lysozymak-
tivitdt zur Feststellung bzw. Aus-
schlieBung des bakteriellen Hinter-
grunds von mit unsicheren Sympto-
men einhergehenden Prozessen unge-
klarter Atiologie eignet. Ihre Nutzlich-
keit beweisen auch unsere gering-
zahligen Féalle, da wir damit in den
Besitz eines Parameters gelangen,
welcher als ein Friuhindikator der
im Laufe der immunosuppressiven
Behandlung auftretenden bakteriellen
Infektionen eine nicht zu unterschat-
zende diagnostische Hilfe bietet.
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A significant rise in the frequency of neonatal pulmonary haemoiThage
was observed in the year when intensive oxygen therapy by CPAP and
IPPV ventilation was started. To clarify the role of oxygen therapy the
neonatal deaths occurring in two periods of different oxygen treatment
were analysed and compared in respect of all clinical features which may be

involved in the pathogenesis of pulmonary haemoiThage.

In conclusion it

is suggested that the local effect of oxygen is probably an additional but

significant pathogenetic factor

Massive pulmonary haemorrhage
(MPH) is in general thought to be
the cause of 1—10% of neonatal
deaths. The pathogenesis of MPH is
still controversial. Diagnosis in vivo
can rarely be achieved in due time
and no successful treatment has yet
been reported. Perinatal asphyxia
[4, 15, 17, 22, 27], hyaline membrane
disease [27], lesions of the central
nervous system [4, 14, 15], aspiration
[11, 25], pneumonia [10, 21], hypo-
thermia [6, 9], septicaemia [3, 17],
congenital heart malformations [s, 4,
16, 22], coagulation defects [1, 12,
26], transfusion and infusion therapy
[22], oxygen- and respirator therapy
[7, 20, 23. 24, 28]hadall been suggested
as causative or at least predisposing
factors. Despite the obvious interrela-
tionships existing between suspected
mechanisms, the long list truly reflects
the lack of solid knowledge. Never-
theless the recenttheory of Adamson
et al. [2] and Coleetal. [13] seems to

in the condition.

synthesize all the former explanations
by suggesting that hypoxia and aci-
dosis trigger a vicious circle leading
to haemorrhagic pulmonary oedema.

The average frequency of MPH
in our patient material was 4.5%
(range, 1.0—9.2) in the six-year period
1967 to 1972 [17]. A frequency of
8.2% (14 out of 170 neonatal deaths)
was recorded in 1973, and in 1974,
when CPAP and respirator (IPPV)
therapy attained wide use in our
special care baby unit, a significant
(y~ = 4.66; J) < 0.05) rise was noted
(17.3%, i.0. 28 out of 162 deaths).
As the role of high FiOa in causing
MPH had been suggested [7, 20, 23,
28] we have tested this possibility
in a retrospective clinical study.

Methods

Newborn infants who died during two
different periods of oxygen therapy, i. e.
from 1st January to 31th December,
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1973, and from 1st January to 31th De-
cember, 1974, were studied. All data
which may have been related to the fre-
quency of MPH were analysed and compar-
ed in the two groups ofneonates (170/1973
and 162/1974). Postmortem examination
was performed on all babies who suc-
cumbed. Autopsy reports were reviewed
and MPH cases selected on the basis of
gross and histologic findings. No distinction
was made between interstitial and intraal-
veolar haemorrhage.

Clinical data listed below were com-
pared in the two populations of patients:
1) pathologic pregnancy; 2) delivery
by Caesarean section or breech presenta-
tion and/or forceps; 3) perinatal asphyxia;
4) hypothermia on admission; 5) birth
weight; 6) gestational age; 7) intrauterine
nutrition (dysmaturity); 8) infusion ther-
apy; 9) blood transfusion therapy; 10)
oxygen therapy; 11) postmortem finding.
For statistical analysis, the 2K contin-
gencial tables were used with % test,
except for comparing oxygen therapy.

Definitions. Perinatal asphyxia: the
baby needed resuscitation at birth; the
five minute Apgar score was less than
7; on admission IRDS or postasphyxic
syndrome was diagnosed on the basis of
the acid-base status, X-ray and/or clinical
signs.

Hypothermia: rectal temperature below
36 °C on admission.

Infusion therapy: 5—10% glucose
+ 4.2% sodium bicarbonate infusion by
Braun—Melsungen perfusor, maintenance
volume per day.

Blood transfusion therapy : 10—15 ml/kg
ACD blood not older than 72 hours, by
Braun—Melsungen perfusor.

Oxygen therapy : FiO, J> 40% via head-
box; CPAP breathing FiO., > 40% with
a pressure of 5—12H 2 cm; IPPV ventila-
tion with 60—100% oxygen by Bennett
PR-2 respirator. Duration of oxygen
therapy was expressed in days.

Postmortem finding : gross finding which
was thought to be the primary cause of
death.

R esults

Results are shown on Figs 1 and
2, and in Tables I to Ill. It can be
seen that the two populations studied
were remarkably similar (p /> 0.05—
P> 0.3) in respect of all data com-
pared except for oxygen therapy
(Table 11). Whilst in 1973, 140 pa-
tients received oxygen therapy via
head-box for 1.9 days, in 1974, 120
babies were treated in the same way
for 2.5 days on the average, 80 in-
fants received CPAP ventilation and
23 babies had IPPV for 1.6 and 1.3
days, respectively. The difference in
intensity and duration of oxygen
therapy during the two periods is
obvious.

In 1973, 7.6% (13 infants) and in
1974, 1.2.9% (21 infants) of the cases
had blood transfusions within 24 hours
prior to death. The difference was
significant statistically (p < 0.05).
Furthermore, nearly two thirds of
the infants could only be classified
from the point of view of intra-
uterine nutrition and development.
This was due partly to the gestational
age of a number of patients being
unknown and partly to the consider-
able number of infants with a gesta-
tional age of less than 28 weeks (33
in 1973 and 30 in 1974).

In 1974, the number of those with
subtotal pulmonary atelectasis as a
single autopsy finding decreased con-
siderably, while the number of infants
with atelectasis associated with intra-
ventricular or subependymal haemor-
rhage increased significantly (p </
0.05). The frequency of other kinds
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1250 1251-
1500

m 1973 (170)
N 1974(162)

1301- 2001->25009
2000 2500

Birth weight

Gestational age

Small for dates :
1973 (114)=24
1974 (108) =22

Fw. 1 Birth weight and gestational age of newborn infants who died in 1973 and 1974.
Top: percentage values; bottom: number of babies. Only the number of infants is given
in the lower part of the figure (gestational age distribution).

of extracranial and extrapulmonary
haemorrhage remained unchanged (14
in 1973 and 16 in 1974).

On Table III, clinical data of
MPH cases are shown. It can be
seen that except oxygen therapy,
the various parameters showed a

Pulmonary atelectasis

Pulmonary atelectasis and
intraventricular (or sub-
ependymal) haemorrhage

Congenital malformations
Perinatal infections

Miscellaneous

m =1973(170
E3=1974(16.

similar frequency in the two groups
of infants. The duration of oxygen
therapy calculated per patient was
significantly (@@= 5.64; p < 0.02)
longer in 1974 than in 1973. Similarly
as that for all deaths in the two test
periods, a relative rise in the frequency

0 10 20 30 40 50 V.

Fig. 2 Gross postmortem findings in newborn infants who died during the two periods.
Right: percentage values; left: number of infants.
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Table |

Clinical data of newborn infants who died in 1973/1974

1973 1974
No. per cent No. per cent
Number of patients 170 100 162 100
Pathological pregnancy 74 43.6 63 38.9
Delivery by Caesarean section, or breech
presentation or forceps 34 20.0 31 19.2
Perinatal asphyxia 121 711 118 72.8
Hypothermia on admission
< 34°C 87 511 84 51.8
34.0-35.0 °C 15 8.8 23 141
35.1- 36.0°C 37 217 31 191
Infusion therapy 151 88.8 149 919
within 24 hours
prior to death 142 835 142 87.6
Plood transfusion therapy 39 229 55 339
within 24 hours prior to death (*) 13 7.6 21 129
*p -= 0.05
Table 11

Oxygen therapy in newborn infants who died in 1973 1974

Duration of oxygen Head-box — Fi02">40% CPAP -. FiD2240% rPPV — 60 100% oxygen
therapy (day) 1973 1974 1973 1974 1973 1974
1 82 54 - 50 — 18
2 29 20 - 2 - 7
3 10 11 . 10 - 3
4 6 14 . 2
5 6 7 - 2 _
6 7 14

1973 1.9 days/patient Head-box (14,0 patients)
1974 2.5 days/patient Head-box (120 patients)
1.6 days/patient CPAP ( 85 patients)
1.3 days/patient IPPV ( 23 patients)
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Table 111
ClinicaTiiata of newborn infants who «Heil of MPH

Number of patients
Perinatal asphyxia
Prematurity
Small for dates
Hypothermia
Respiratory distress syndrome
Postasphyxic syndrome
Perinatal infection, septicaemia
Rhesus haemolytic disease
Congenital heart malformation
Infusion therapy
Blood transfusion therapy
Oxygen therapy
Head-box F102> 40 % (days)
CPAP FiOj 40 % (days)
IPPV «0- 1<11()2(days¥

Jiostmortern findings
Pulmonary atelectasis

Pulmonary atelectasis associated with intra-

ventricular or subependymal haemorrhage

Septicaemia
Rhesus haemolytic disease
Hyline membrane (histology)

of intraventricular and subependymal
haemorrhage could be observed in
1974 among MPH patients too.

Discussion

A causal relationship between oxy-
gen therapy and MPH had first been
suggested by Khanklin and Wolfson
[281 on the basis of clinical obser-
vations. Kistler et al. [19] observed
damage of pulmonary capillary endo-
thelium in subjects breathing high
concentration oxygen which favours
transudation and oedema formation.
Increased capillary pressure due to
left ventricular failure has also been
suggested to have a role in the
capillary endothelial damage and dis-
seminated intravascular coagulation

971 1974
14/170 20/102
9/14 20/20
12/14 27120
3/14 5/20
1114 23/20
0/14 15/20
4/14 0/20
114 120
114 1/20
0/14 0/20
14/14 27120
4/14 10/20
30/14 40/20
0/14 30/20
0/14 11/20
0/14 7120
4/14 19/20
114 1/20
114 1/20
3/14 5/20
was found in rats kept in 100%

oxygen [31]. Boothby and deSa [7]
concluded that the increased frequen-
cy of pulmonary haemorrhage was
probably related to the use of oxygen
at high concentration and Fi02>
80% for longer than 24 hours may
be dangerous. Recently Kotas et al.
[20] have reported on extensive intra-
alveolar and interstitial pulmonary
haemorrhage in newborn animals
evoked by high environmental oxygen
concentrations. They emphasized the
role of reduced alveolar collateral
ventilation due to pulmonary imma-
turity ar.d also of the higher absorp-
tion coefficient of oxygen in com-
parison with that of air.

In spite of evidence of the role of
oxygen in causing or predisposing to
MPH, the argument could not be
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rejected that the grave pathological
condition per se would lead to MPH.
If this is correct, MPH should be
considered a ‘preterminal syndrome’.
After all, in the light of the work
of Adamson et al. [2] and Cole et al.
[13] it seems much more likely that
cardiorespiratory and circulatory
changes caused by asphyxia play
the primary role and the local effect
of oxygen is probably only one,
though not an insignificant, addition-
al factor.

The results of the present study
support the probability of a causal
relationship of intensive oxygen ther-
apy and pulmonary haemorrhage.
The two compared populations of
newborn infants were closely similar
in respect of all parameters but
oxygen therapy. The fact should,
however, be emphasized that the
severity and duration of asphyxia
and the effect of treatment could
not be evaluated in this study. Por
this reason the pathogenetic role of
oxygen therapy can only be assumed
but not regarded as proven.

The rise in frequency of intraventri-
cular and subependymal haemor-
rhages in the total population studied
and among babies with MPH in the
year of intensive oxygen therapy is
puzzling. The effect on cerebral cir-
culation of a hyperoxyemia or of
CPAP and IPPVhasnotso far been
elucidated. It may, however, be sup-
posed that CPAP with a pressure
of less than 12 H2 cm does not
reduce cardiac output in general, but
can be dangerous in patients with hy-
povolaemia and/or heart failure [18].

The risks of oxygen therapy are
well known. The present results draw
attention to the possibility of a less
widely known complication and em-
phasize the need for a strict indication
and control of oxygen administration.
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A simple score to facilitate detection of
congenital disorders
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A simple score has been constructed to facilitate the selection of
apparently normal newborns at risk of hidden congenital disorders. Compo-
nents of the score are family history of previous malformations, stillbirth or
infantile death of unknown origin, intrauterine growth retardation (2 points
each), and six minor malformations: antimongoloid palpebral slant,
hypertelorism, preauricular fistula, simian crease, mammillary and hallucal
abnormality (I point each).

Out of 1000 consecutive neonates screened with the method 28 scored
3 or more, in ti of whom hidden congenital abnormalities were discovered
at later reexamination. At the same time only 2 hidden defects were found
in the children with a neonatal score of 2 or less. Although the follow-up
was incomplete, the results suggest that the score is useful in selecting
infants for more complicated clinical and genetic investigations.

About 5 to (i% of live-born neo-
nates are affected by congenital ab-
normalities with completely or partly
genetic background [21]. Half of them
show major malformations or char-
acteristic symptoms, which makes
early diagnosis easy. In about 2 to
3% of newborn infants there are,
however, no obvious signs of an
anomaly, and the hidden morpholog-
ical or functional disorder cannot be
suspected. The most effective method
to prevent irreversible somatic and
mental damage in such cases is the
screening of unselected neonatal popu-
lations. Indeed, biochemical mass
screening has saved, for example,
hundreds of phenylketonuric and ga-
lactosaemic children all over the
world, and serial cytogenetic investi-
gations of unselected newborn infants

are of great scientific value. In spite
of this considerable progress the avail-
able biochemical and cytogenetic
screening methods can detect only
a limited number of abnormal condi-
tions, and except for phenylketonuria
screening, the cost of the required
technical and financial investment
makes these methods impracticable
for mass screening purposes.

Hence, there is still need to refine
the physical examination of the new-
horn infant. Careful observation of
minor malformations offers a possi-
bility to increase the effectiveness of
early diagnosis of congenital disorders.
These small morphological anomalies
are in themselves clinically insignifi-
cant, but many studies suggest that
they are positively correlated with
significant fetal pathology [9, 23].
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Marden etal. in 1964 [13] concluded
that ‘the detection of multiple minor
anomalies may be of value alerting
the physician to the existence of an
obscure major abnormality or the
recognition of a specific multiple
anomaly syndrome’. Since then this
idea has been firmly established but
the principles of utilizing the minor
birth defects in clinical diagnosis has
not yet been put into practice.

In the last few years we have
attempted to elaborate an effective
but simple screening method for
selected minor malformations.

The incidence of minor malforma-
tions was on the average 0.21 per
neonate in full-term, well-nourished
infants, and 0.76 in small-for-gesta-
tional age (SGA) newborns [16].
This high frequency of some minor
defects in SGA-infants was also ob-
served by Driben (4), Crichton et al.
[3], and Hook et ah [11].

Multiple minor malformations rep-
resent a high risk of hidden major
anomalies or pathological conditions
[16]. Out of 110 apparently healthy
newborns with two or more minor
malformations, 10 proved to have
severe disorders at reexamination
after the age of 1 year [14]. Since
multiple minor anomalies are more
common in SGA-babies, who are also
known to be frequently affected by
major malformations [2, 4, 14], the
intrauterine malnourished newborn
is considered to be at high risk for
congenital abnormalities.

As to single minor malformations,
several features such as a peculiar
face and deformity of the ears, cannot

be defined precisely, which makes the
diagnosis rather subjective, as shown
by a Hungarian collaborative study
of 10 203 newborn infants. Some
other features tend to disappear
with age. For example, in a follow-up
study we observed that 74% of
low-set ears and 79% of high arched
palate found in the newborn could
not be seen after the age of 1year [19].
These anomalies may be typical of
certain syndromes, but are in them-
selves of little diagnostic value. In
addition, some minor defects, pre-
viously regarded as important signs,
are not closely correlated with any
congenital disorder. This seems to
be the case with the single umbilical
artery [1, 6], etc. At the same time,
there are some well-defined minor
malformations which in themselves
may indicate a certain risk of further
hidden abnormalities.

Ocular hypertelorism is a character-
istic symptom of at least 30 syndromes.
Its recognition by inspection is often
unreliable; exact measurement is
necessary to avoid a false positive
scoring [5, 18].

Antimongoloid (downward) slant of
palpebral fissures proved to be a
fairly consistent feature throughout
childhood. Its distinct form occurs
in 1% of neonates, and it often
determines the peculiar appearance
of the face and is characteristic of
some special conditions.

Preauricular fistulae may be in-
herited in some families. They are
rare in normal newborns. For exam-
ple, no preauricular fistula was seen
in 11 203 normal neonates. Its
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appearance is often associated with
other disorders.

Mammillary abnormality. Widely
set, too small, absent or accessory
nipples may call attention to several
syndromes, and especially to disor-
ders of the kidneys and the urinary
tract [7, 8].

The .simian crease shows a fairly
close correlation with a variety of
congenital anomalies. This is valid for
both genetically determined [15] and
environmental diseases [10].

Abnormalities of the hallux should
make one to look for several malfor-

mation syndromes and for some
disorders of mineral metabolism.
On the basis of these earlier

observations we constructed a simple
scoring system. The score is based
besides six important and easily
recognizable minor malformations, on
intrauterine growth retardation and
the family history. The first experi-
ences with the score are presented
in this study.

Material and Methods

A total of 1019 newborn infants were
examined within the first 48 hours after
birth. Neonates with major malformations
were excluded, and only 1000 apparently
normal babies were involved, irrespective
of birth weight. The examinations were
carried out by doctors not trained in
genetics. They only received a list of the
following scoring criteria.

Family history: malformation, known
hereditary disease, infantile death or
stillbirth of unknown origin among the
siblings and parents of the index subject.

Intrauterine growth retardation: birth

weight and length under the 10-percentile
curve of the Hungarian standard.

Antimongoloid slant: the outer canthi
fall below the line of the inner ones, as
judged by the edge of a plastic ruler laid
across the two inner canthi.

Hypertelorism of the eyes: the distance
of the inner canthi is longer than 8% of
the head circumference measured at the
same level [18].

Preauricular fistula can be detected
by mere inspection.

Mammillary abnormalities: accessory,
hypoplastic or absent nipples, or those
lying widely apart, at a distance measur-
ing 28% or more of the chest circumference
[18, 20].

Simian crease: only classic, uninterrupt-
ed lines qualified without bridge formation.

Hallucal abnormalities: broad, dorso-
flected and short halluces, unusually wide
gap between the 1st and 2nd toes.

Quantitation of the score was given
as follows:

Positive family history .. 2 points
SGA-infant....... 2 points
Antimongoloid slant .... 1 point
Ocular hypertelorism 1 point
Preauricular fistula......... 1 point
Mammillary abnormality  1point
Simian Ccrease ... 1 point
Hallucal abnormality ... 1point

All the infants who scored 3 or more
were controlled at home by a district
nurse, and invited to a reexamination
at the age of 3 to 12 months. On this occa-
sion a detailed paediatric examination
was supplemented with cardiologic, radio-
logic, metabolic and karyotype investiga-
tions.

The infants with a score under 3 were
observed at home, and in case of any
illness were referred to our department.
A detailed reexamination could, however,
be carried out only in a representative
sample of 58 babies with a score of 2,
and 130 with a score 1 or O.
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Results

Of the 1000 newborns 747 had a
normal family history, and no intra-
uterine malnutrition or any minor
malformation. One minor anomaly
occurred in 59 cases (Table I). 166
infants scored 2 points mainly be-
cause of a positive family history or
intrauterine malnutrition. In 28 ba-
bies the score was 3 or more. As
demonstrated by the figures, a pos-

Table

K. Méhes: Detection of congenital disorders

itive family history and intrauterine
growth retardation were the com-
monest features. The frequency of
the six minor malformations exam-
ined was in accordance with data of
previous studies.

The findings at reexamination are
summarized in Table IlI. In spite
of the small number of positive cases,
the figures demonstrate a signifi-
cantly higher frequency of hidden
congenital disorders in infants scoring

Score values and distribution of symptoms in 1CCO apparently 1oirial infants at birth

0 1
Number of infants 747 59
Positive family history
Small-for-gestational age
Antimongoloid palpebral slant 1
Hypertelorism 20
Preauricular fistula 0
Mammillary abnormality 15
Simian crease 22
Hallucal abnormality 1
Table

Results of reexamination of children

Score ralue Total frequency

1 2 1 1 4 5 No. Percent
166 n 9 1000 1000
85 13 8 | 107 10.7
78 0 3 2 o) K9

0 1 2 1 5 0.5
2 4 4 1 31 31
0 0 0 | 1 0.1
1 3 4 0 23 2.3
5 4 4 1 > 3.0
0 1 0 0 2 0.2

with different

neonatal score values

Score value No. of infants

3 cr mere 2S
Ititi

59

747

Total 1000

Reexamined No.

Congenital disorder
No.

27 G
p < 001
58 1
2S 0
102 1
215 8

Ada Paediatrica Academiae Scientiaritm Hungaricae 18, 1077



K. M¢éhes: Detection of congenital disorders 65

3 or more. The small number of hidden
major defects in children with 2 and
1score values suggests that a positive
family history, intrauterine malnutri-
tion or a single minor malformation
alone is of little alerting value, but
the combination of these should
carefully be considered. A low propor-
tion of unaffected children with a
score of 0 could be reexamined. Still,
all the children seen as newborns
live in the district of our hospital,
and none of them has been referred
tous with a congenital disorder.

The reexamination revealed a con-
genital defect in 8 infants who at
birth seemed to be normal. The
following 6 infants scored 3 or more at
neonatal screening.

Case 1. A boy born after 40 weeks
of gestation. Birth weight, 2010 g;
length, 46 cm. Both halluces were
conspicuously small and dorsoflected.
Score: 3. No problem had arisen
until the age of 6 weeks, thereafter
he failed to thrive, signs of rickets
developed. Reexamination at the age
of 4 months revealed a late infantile
type hypophosphatasia.

Case 2. Male infant. Birth weight,
3300 g, length, 53 cm. Fifth pregnancy
of the mother, the fourth resulted
in stillbirth of unknown cause. The
newborn had bilateral simian creases
and hypertelorism. Score: 4. He was
symptomless and thrived well until
the age of 1 year, when a 47, XXY

karyotype (Klinefelter’s syndrome)
was discovered.
Case 3. In a SGA male neonate

(gestational age, 3!) weeks; birth
weight, 2100 g; length, 45 cm) anti-

mongoloid slant of the palpebral
fissures and a simian crease were no-
ticed. Score: 4. From the fifth week of
life he had been admitted several
times due to recurrent pneumonias
and failure to thrive. Mucoviscidosis
was diagnosed and confirmed by
autopsy when he died at the age of
6 months.

Case 4. Male neonate. Gestational
age, 41 weeks; birth weight, 2350 g;
length, 46 cm. He had antimongoloid
palpebral slant, hypertelorism and
a preauricular fistula on the left side.
Score: 5. He was symptomless in the
first weeks, but later jaundice devel-
oped. Congenital biliary aplasia was
detected.

Care 5. Full-term, well-nourished
male infant. He was the third child
of his parents, the first died of menin-
gocele. He had a small accessory
nipple on the right side. Score: 3.
At reexamination, pyuria was found.
Radiologic investigation revealed bilat-
eral dilatation of the ureters and vesi-
corenal reflux at the age of 7 months.

Case fi. SGA newborn girl. Gesta-
tional age, about 37 weeks. Birth
weight, 1800 g; length 43 cm. She had
wide set nipples (intermammillary
index = 30.19%). Score: 3. She thrived
well. At the age of 3 months she was
referred to our department with a
history of prolonged fever. Pyelo-
nephritis and hydronephrosis on the
right side were diagnosed.

Two infants with neonatal scores
2 and 0 respectively, appeared to have
hidden malformations.

Case 7. SGA female newborn (gesta-
tional age, 39 weeks; birth weight,
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2360 g; length, 47 cm). Score: 2.
Symptomless at birth. A systolic mur-
mur was noticed in the third week;
later a ventricular septal defect was
diagnosed.

Case 8. Well-nourished female neo-
nate. Score: 0. At the age of 10 months
she had prolonged fever and pyuria.
X-rays revealed bilateral vesicourete-
ral reflux and hypoplastic left kidney.

Since this study deals with appar-
ently healthy newborn infants, only
the frequency of hidden disorders is
reported. However, while screening
the 1000 apparently normal neonates,
19 infants were found with various
congenital diseases diagnosed in the
early neonatal period. These included
2 chromosome abnormalities (Down
syndrome), lenzymopathy (histidinae-
mia) and 16 gross malformations. Thus,
the sum of congenital disorders was
27 in 1019 neonates, i. e. 2.65%,
which is in good agreement with
the international statistics excluding
blood group incompatibilities and
mental retardation.

Discussion

The aim of the present study was
to design a simple score system to
facilitate the early detection of con-
genital disorders in an apparently
normal newborn population. A basic
requirement was that unskilled ob-
servers should be able to carry out
the screening quickly and without
extra cost in every neonatal unit.
On the basis of previous studies
six minor but distinct malformations
were thought to be important clues

in the detection of major defects.
In addition, the family history and
intrauterine growth rate were chosen
to contribute to the scoring system.
Selection of these criteria and their
relative value expressed in points was
arbitrary. Previous malformations or
infantile death in the family and dis-
maturity seemed, however, to be so
strongly correlated with genetic dis-
orders that they deserved special con-
sideration. Combination of these phe-
nomena with minor malformations
and multiple minor malformations in
themselves were also supposed to in-
dicate a high risk for hidden major
abnormalities. Babies with a score
of 3 or more were regarded as high
risk, and an effort was made to re-
examine infants with 3 or more
points. Only part of the babies scor-
ing 2, 1and 0 could be re-examined;
the absolute number of infants fol-
lowed-up in this group was, however,
still 188, i.e. six times that of the
children scoring 3 or more.

The results clearly suggest that
newborn infants with a score of 3 or
more are at high risk for hidden ab-
normalities. At reexamination 6 out
of 27 with scores 3 or more were found
to be affected by some congenital
disorder, while this ratio was only
2 out of 188 among the children
scoring 2 or less. Since only about
3% of all the apparently normal neo-
nates scored 3 or more, the scoring
system seems to be suitable for the
selection of infants at risk.

We do not know exactly how many
cases with congenital abnormalities
have been overlooked, yet based on
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the present results the number of such
infants was probably negligible.

The individual minor malforma-
tions included in the score are by no
means pathognomonic for a given
group of abnormalities or syndromes.
Chromosome anomalies, inborn errors
of metabolism and organ malforma-
tions were all represented among the
disorders discovered. The majority
was clearly oi genetic origin, but
teratogenic abnormalities might have
also been involved.

In some of the children scoring 3 or
more, certain disorders may not have
been recognized. Long term follow-up
of such patients seems therefore justi-
fied. This is all the more warranted
since in earlier studies the number of
minor birth defects was positively
correlated with idiopathic mental
retardation [22], with hyperkinetic,
aggressive and intractable behaviour
[24] and even with leukaemia [12].

An advantage of the score is its
simplicity. It can easily be combined
with the first routine examination of
the newborn, thus practically all neo-
nates can be screened. The efficiency
of the programme was 100%, the
quality of the work of the different
observers could be checked only in-
directly, but in a previous study the
frequency of clinically recognizable
autosomal anomalies observed by
doctors not specially trained corre-
lated well with the data of cyto-
genetic screening programmes [17].

A further advantage of the screen-
ing was that it stimulated the observ-
ers to carry out a more careful
physical examination of the infants.

This resulted in more exact recording
of major abnormalities and also
helped to detect some more minor mal-
formations not included in the score.

If our results will be confirmed by
a larger prospective study, this or
a similar simple score might help in
selecting the newborns at risk. This
would be especially beneficial in
countries where facilities for mass
screening employing sophisticated
genetical and biochemical investiga-
tions are not available.
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Geburtstraumatische Parese des Nervus
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Geburtstraumatische

Zwerchfellparesen bei

Neugeborenen treten
In der Mehrzahl der Falle

vorzugsweise nach komplizierten Geburten auf.
sind sie mit einer oberen bzw. totalen Plexusldahmung kombiniert. Im
(fegensatz zu pleuroperitonealen Hernien und kongenitalen Zwerchfellmuskel-
hypoplasien wird die rechte Seite bevorzugt. In schweren Fé&llen gilt heute
der frihzeitige Entschlu zur transthorakalen Zwerchfellraffung als Conditio
sine qua non. Hierbei geben die Autoren der offenen Zwerchfellplikation
gegenuber der geschlossenen Faltung denVorzug. Finfeigene Beobachtungen

werden dargestellt.

Die geburtstraumatische Phreni-
cusparese tritt vorzugsweise nach
komplizierten Geburten (Forceps,
SteiBlage) auf. Erstmals beschrieben
wurde diese seltene, auf einer mecha-
nischen Lasion oder einem Ausrild
der Nervenwurzeln C3—C5 beruhende
Geburtsschadigung 1921 durch Kof-
ferath [8]. Richard und Mitarb.
[10] fanden bei Zusammenstellung
der bis 1957 publizierten 74 Félle bei
53 eine Kombination der Phrenicus-
parese mit einer oberen bzw. totalen
Plexuslahmung; bei 21 Erkrankten
wurde die Zwerchfell-LAhmung isoliert
beobachtet. Im Gegensatz zu pleuro-
peritonealen Hernien und kongenita-
len Muskelhypoplasien des Diaphrag-
mas tritt die geburtstraumatische
Phrenicusparese vorwiegend rechts-
seitig auf [0, 10, 12].

Die ersten Symptome der Phreni-
cusparese, zumeist Dys- und Tachy-

pnoe sowie Cyanose sind in 54% der
Félle bereits am 1., bei 19% der Pati-
enten jedoch erst nach dem 10. Le-
benstag zu beobachten [10]. Bei aus-
schlieBlich konservativ behandelten
Zwerchfell-L&hmungen liegt die Mor-
talitat zwischen 20 und 25% [7, 10].
Eine wesentliche Senkung der Sterb-
lichkeit wurde durch die operative
Zwerchfellraffung erreicht [2, 11, 12].

Anhand der Darstellung von 5 eige-
nen Beobachtungen sei nachfolgend
auf die Problematik der geburtstrau-
matischen Phrenicusparese eingegan-
gen.

Eigene Beobachtungen

Im Zeitraum vom 1. 3. 1974 bis zum
29. 2. 1976 konnten an der Kinder-
klinik der Medizinischen Akademie
Erfurt unter 1365 behandelten Neu-
geborenen 5 Patienten mit einer
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Zwerchfell-Ld&hmung beobachtet wer-
den. Bei 3 dieser Kinder bestand
gleichzeitig eine obere Plexusparese
vom Typ Erb-Duchenne, die bereits
unmittelbar postnatal diagnostiziert
wurde. Die bei 4 Patienten rechtssei-
tige und in einem Fall linksseitige
Lahmung des Diaphragmas wurde in
der Postnatalperiode jeweils durch
fruhzeitig durchgefuhrte Réntgenun-
tersuchungen erkannt. Wahrend sich
die Plexusparese bereits bis zum Ende
des ersten Lebensmonats zurickge-
bildet hatte, dauerte die Reparation
der Phrenicusparese bei 3 Sauglingen
mehrere Monate. Bei 2 Patienten war
auf Grund zunehmender respiratori-
scher Insuffizienz die operative
Zwerchfellraffung erforderlich.

Abb.

Parese des Nervus Phrenicus

Fall 1: M. H., geb. 31. 3. 74. Erstes
Kind gesunder Eltern. Geburt aus I1.
hinterer Hinterhauptslage durch For-
ceps aus Beckeneingang. Geburtsge-
wicht 3250 g, Lange 53 cm. Post par-
tum leicht verzdgertes Einsetzen der
Atmung. Leichte schlaffe Parese del-

hiiken Schulter und Oberarmmu-
skulatur. Pulmo und Cor Kklinisch
o. B.

Rontgenaufnahme des Thorax (2.
Lebenstag): Linkes Zwerchfell 1%,
ICR hgher stehend als rechtes (Abb. 1).
Mediastinum, Herz und Lunge unauf-
fallig.

Ab 8. Lebenstag zunehmende Cya-
nose bei Nahrungsaufnahme und Be-
lastung. Rontgenologisch linkes Dia-
phragma 21, ICR héher stehend als

1. Rontgen-Aufnahme des Thorax im a. p.-Strahlengang. 2. Lebenstag. Zwerch

fellhochstand links
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rechtes; vermehrt streifig-retikuléare
Zeichnung der linken Lunge.

B:s 24. Lebenstag zunehmende re-
spiratorische Insuffizienz mit para-

doxer Atmung, Nahrungsaufnahme
nur noch tber Sonde mdglich. Thorax-
Rontgenbefund: Unveréanderter

Zwerchfellstand, Dystelektase im lin-
ken Uberlappen (Abb. 2). 34. Lebens-
tag: Rontgenologische Zunahme der
Relaxation und der paradoxen Be-
weglichkeit des Zwerchfells (Abb. 3),
Verlagerung des Herzens nach rechts,
Dystelektasen beiderseits. S&ure-Ba-
sen-Status wéahrend des gesamten sta-
tiondren Aufenthaltes ausgeglichen.
Aufgrund der progredienten respi-
ratorischen Insuffizienz und der pul-
monalen Veranderungen ist die Indi-

Abb. 2. Thoraxaufnahme 24. Lebenstag.

Parese des Nervus Phrenicus 71

kation zum operativen Vorgehen ge-
geben. Der Eingriff erfolgt durch
postero-laterale Thorakotomie im Sin-
ne der von Reitteb UNd Konrad [9]
empfohlenen offenen Doppelung des,
weit relaxierten Diaphragmas. Nach
AbschluR des Eingriffes kommt es zur
raschen Stabilisierung des Gesamtzu-
standes und zu vélliger Rickbildung
der respiratorischen Insuffizienz in-
nerhalb der né&chsten 48 Stunden.
Atem phasengesteuerte  Rdntgenauf-
nahmen des Thorax schlieBen bei mit-
telstdndigem Mediastinum und guter
Lungenbeltaftung paradoxe Zwerch-
fellbewegungen aus.

Eine ambulante Kontrolle im Alter
von 10 Monaten zeigt vollig altersge-
rechte statische und geistige Entwick-

Zwerchfellnochstand links unveréandert.

Dystelektase des linken Oberfeldes. Zunehmende Thymushyperplasie.
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Abb. 3. Thoraxaufnahme 34. Lebenstag. Zwerchfell auf der linken Seite jetzt nahezu

3 ICR hoher stehend als rechts. Zunahme der Dystelektase des linken Oberfelds. Ange-

deutete Dystelektase des rechten Oberfeldes. Beginnende Verlagerung des Herzens nach
rechts.

lung bei einem rdntgenologisch nor-
malen Thoraxbefund (Abb. 4). Die
Erbsche Parese hatte sich bereits bis
zum Ende der 4. Lebenswoche zu-
rickgebildet.

Fall 2: N. L, geb. 13. 2. 197(5. Er-
stes Kind gesunder Eltern, Geburt
durch Forceps aus Beckeneingang bei
hinterer  Hinterhauptslage  wegen
Hydrops gravidarum, Préaeklampsie
und protrahierten GeburtsVerlaufes.
Postpartal klinisch unaufféllig.

Roéntgenaufnahme des Thorax (1.
Lebenstag) : Zwerchfellhochstand
rechts (Abb. 5). S&dure-Basen-Haus-
halt wahrend der ersten Lebenswoche
ausgeglichen.

11. Lebenstag: Zunahme des
Zwerchfellhochstandes (rechte Zwerch-
fellkuppel in Hohe des 5. ICR, para-
doxe Beweglichkeit des rechten Dia-
phragmas. Rdéntgenologisch deutliche
Strukturvermehrung der Lunge. Ab 11.
Lebenstag zunehmende Ruhedyspnoe,
bei Belastung generalisiert Cyanose.

22. Lebenstag: Rontgenologisch
ausgedehnte Dvstelektasen im Be-
reich der rechten Lunge bei unver-
adndertem Zwerchfell hochstand. S&au-
re-Basen-Haushalt: Erstmals kom-
pensierte respiratorische Azidose (pH
7.35; pC()267Torr, BE 4,5 mval/l).

33. Lebenstag: Zunehmende Be-
lastungsinsuffizienz. Rdéntgenologisch

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977
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Abb. 4. Thoraxaufnahme im 10.
postoperativen Residuen links basal.

ausgepréagte Dystelektasen im Bereich
beider Lungen (Abb. (5. Sdure-Basen-
Ktatus: Hochgradig dekompensierte
respiratorische Azidose (pH 7,135;
pC()2 100 Torr, BK + 18,0 mval/l).
Aufgrund der oben genannten Klini-
schen, rontgenologischen und labor-
chemischen Befunde war die Indika-
tion zum sofortigen operativen Kin-
greifen gegeben. Nach rechtsseitiger
Thorakotomie wurde die offene
Zwerehfelldoppelung durchgefuhrt.
Der postoperative Verlauf war
durch das Auftreten eines doppelsei-
tigen Spannungspneumothorax kom-
pliziert. Nach Anlegen einer beider-
seitigen Saugdrainage besserte sich
das Befinden des Kindes rasch, und

Lebensmonat.

Parese des Serras Plirenicus 73

Seitengleieher Zwerchfellstand mit

Kein pathologischer Her/.- und Lungenbefund.

die Atmung stabilisierte sich konti-
nuierlich. Die in den ersten Tagen
nach der (Iperation vorhandene Ate-
lektase der rechten Lunge (Abb. 7)
bildete sich innerhalb von (@ Tagen
zuruck. Bis zum 10. postoperativen
Tag hatte sich rdntgenologisch der
Thoraxbefund (Abb. 8) ebenso wie
der Saure-Basen-Status weitgehend
normalisiert.

Fall 3: S. S., geh. 22. 9. 1974. Er-
stes Kind gesunder Kiltern, Geburt
durch Forceps aus 11 vorderer Hin-
terhauptslage, Geburtsgewicht 3870
g, Lange 54 cm. Wegen knorksender
Atmung, Anschwellung und Haema-
tom im Bereich der rechten Halsseite
sowie oberer Plexusparese rechts Auf-
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ndhme im Alter von 24 Stunden.
Rontgenaufnahme des Thorax:
Zwerchfellh( chstand rechts (Abb. 9).
Thorax-Durchleuchtung: Paradoxe
Zwerchfellbewegung. Befinden nicht
beeintrachtigt.

37. Lebenstag: Keine Cyanose, kei-
ne Ateminsuffizienz. Plexusparese in-
zwischen vollstadndig zuriickgebildet.
Thorax-Rontgen: Zwerchfell rechts
ca. 3 ICR hoherstehend als links.
Zwerchfellbuckel medio-ventral rechts.
Thoraxorgarc im dbrigen réntgenolo-
gisch unauffallig. Da wahrend der
weiteren stationdren Reobachtungs-
zeit  sowohl  Klinisch  als auch

Parese des Nervus Phrenicus

rontgenologisch Hinweise auf eine
Progredienz fehlen, wird auf einen
operativen Eingriff verzichtet.

Bei mehrfachen ambulanten Kon-
trollen zeigte sich bei unverandertem
Wohlbefinden bis zum Alter von
3 Monaten eine weitgehende Riuck-
bildung der rontgenologischen Veran-
derungen (Abb. 10).

Fall 4: A. M.. geh. 5. 12. 1974. Er-
stes Kind gesunder Eltern, Geburt
durch ganze Extraktion aus I. reiner
SteiRlage. Geburtsgewicht 2950 g,
Lange 49 cm. Postpartal blal3, geringe
Spontanmotorik, keine Dyspnoe, kei-
e Cyanose. Obere Plexusparesen

Abb. 5. Rontgenaufnahme des Thorax irn a .p.-Strahlengang. 1. Lehenstag. Zwerchfell-
stand rechts in Hohe der 7. Rippe, links Unterrand der 10. Rippe. StrukturVermehrung
beider Lungen. HerzvergroRerung.

Acta Paedia'i
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rechts. Atemexkursion des Thorax
rechts schwécher als links.

Rontgen (2. Lebenstag): Rechts
Zwerchfell um 2 ICR hoherstehend
als links. Herz und Mediastinum mas-
sig nach links verlagert (Abb. 11).
Atemphasengesteuerte  Rontgenauf-
nahmen: Paradoxe Zwerchfellbewe-
gungen rechts. Klinisch sind Hinweise
auf eine respiratorische Insuffizienz
im weiteren Verlauf nicht gegeben.
Bis zum 18. Lebenstag bildet sich die
Plexusparese zurick.

Am 74. Lebenstag zeigt die Ront-
genuntersuchung des Thorax bis auf
geringe Zuerehfellbuekelurg rechts
eine nahezu volistar.d ge Nt rmalisie-
rung des Tl.crt xbefurdcs (Abb. 12).

I’nrese ilex X ervux |’hrenirux 75

Fall 5: N. 1. geh. 25. 1 1076. Er-
stes Kind gesunder Eltern. Spontan-
geburt aus 1 vorderer Hinterhaupts-
lago, Geburtsgewicht 3600 g, Lé&nge
52 cm. Postpartal deutliche Akro-
cyanose. Klinisch und réntgenologisch
Claviculafraktur rechts. Kephalhdma-
tom rechts parietal. Réntgenaufnah-
me des Thorax: Zwerchfellhochstand
rechts (Abb. 13). Thorax-Durchleuch-
tung: Synchrone Atemtatigkeit des
Zwerchfelles, keine paradoxe Beweg-
lichkeit.

Kontrolle des Thoraxbefundes am
12. Lebenstag: Keine Progredienz der
Zwerchfellparese.

Waéhrend einer 2-wdchigon statio-
naren Beobachtung war das Kind

AHH. (i. Thoraxaufnahme 33. Lebenstag. Dystelektase der gesamten re. Lunge. Dystelek-
tase im linken Unter- bis Mittelfeld. Zunehmende Strukturvi rdichtung der linken Lunge.
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Abb. 7. Thoraxaufnahme 34. Lebenstag. Ein Tag nach Operation. Atelektase der rechten
Lunge. Verlagerung von Herz und Trachea nach rechts. Liegende Saugdrainage rechts.
Fraktur der 7. Rippe.

Abb. 8. Thoraxaufnahme am 10. postoperativen Tag. Lungen seitengleich bellftet.
Mediastinum und Trachea mittelstdndig. Zwerchfellrechts. 1*2ICR hoéher stehend als links.
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Abb. 9. Rdéntgenaufnahme des Thorax. 7. Lebenstag. Zwerchfellbuckel rechts medial
und Zwerchfellhochstand rechts. Kein'pathologischer Herz- und Lungenbefund.

Abb. 10. Rontgenaufnahme des Thorax im 3. Lebensmonat. Noch geringer Zwerchfell-
hochstand rechts. Angedeuteter Zwerchfellbuckel rechts.
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Abb. 11. Thoraxaufnahme 2. Lebenstag. Zwerchfellstand rechts 5. ICR, links 9. ICR.
Mediastinum und Herz nach links verlagert.

Abb.12.Thoraxaufnahme 74. Lebenstag. Medialer Zwerchfellbuckel rechts. Seitengleicher
Zwerchfellstand. Kein pathologischer Herz- und Lungenbefund.
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Abb. 13. Thoraxaufnahme 2. Lebenstag. Zwerchfell rechts 1

links. Zwerchfellbuckel rechts.

klinisch unaufféllig. Zeichen einer
respiratorischen Insuffizienz wurden
nicht beobachtet, bisher weitere am-
bulante Kontrollen zeigten bei unbe-
eintrachtigtem Allgemeinbefinden
eine Rickbildungstendenz der
Zwerchfellparese.

Diskussion

Trotz unterschiedlicher Kklinischer
Initialsymptomatik der geburtstrau-
matischen Phrenicusparese fl, 11]
durfte die Diagnose dieser Erkran-
kung [10] heute kaum Schwierig-
keiten bereiten. Die Leitsymptome
sind Zeichen der -cardiorespiratori-
schen Insuffizienz und réntgenologi-
sche Verdnderungen (Elevation des

Parese des Nervus Phrenicus 79

ICR hoher stehend als

Kein pathologischer Herz- und Lungenbefund.

Zwerchfells, u. U. Lungenkompres-
sion und Mediastinalverlagerung).
Differentialdiagnostisch sind die
kongenitale  Zwerchfellmuskelhypo-
plasie und eine pleuro-peritoneale
Hernie in Erwégung zu ziehen. Neben
der Bevorzugung der rechten Zwerch-
fellseite weisen Angaben Uber einen
erschwerten Geburtsverlauf und eine
gleichzeitig bestehende Plexuslah-
mung auf die Zwerchfell-Ldhmung hin.
Wie auch entsprechende Vergleiche
[12] erkennen lassen, treten bei Phre-
nicuslahmungen die ersten Symptome
in den ersten Lebenstagen aut, wéah-
rend Initialerscheinungen der kon-
genitalen .Muskelhypoplasie nicht sel-
ten erst um den 4. Lebensmonat be-
merkbar werden. Die durchgehende
Kontinuitat des Zwerchfells mit feh-
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lendem intrathorakalen Prolaps von
Baucheingeweiden 14Rt in der Regel
pleuro-peritoneale Hernien mihelos
abgrenzen.

Die unterschiedliche Auspréagung
der akuten Kklinischen Symptomatik
durfte durch die Art der Phrenicusla-
sion begrindet sein. Je nach Aus-
pragung der Parese tritt das relaxierte
Zwerchfell durch intraperitoneale
.Drucksteigerung und unter Wirkung
des  Irspiralicnssoges  (paradoxe
Atmung) nach oben, und es kommt
zur Kompression der betroffenen
Lunge. Verlagerung des Herzens und
Mediastinums zur gesunden Seite und
Beeintrachtigung der respiratorischen
Funktion der kontralateralen Lunge
sind sekundére Folgen. So kénnen die
Kinder einer excessiven respiratori-
schen Insuffizienz schon bald erliegen
[2]. In anderen Fallen fuhren chroni-
sche Hypoxie und rezidivierende pul-
monale Infektionen bei konserva-
tiver Behandlung zwischen dem 2
und 6. Lebensmonat zum Tode [10].
Bei derartigen Verlaufen stellt die
Zwerchfellraffung einen lebensret-
tenden Eingriff dar [4, 5, 9, 11].
Die Indikation zur operativen Behand-
lung sollte u.E. von der Schwere
des Krankheitsbildes, der Auspréa-
gung der respiratorischen Insuffizienz,
dem Grad der paradoxen Atmung,
dem Auftreten der rezidivierenden
Atelektase bzw. Bronchopneumonien
sowie einer respiratorischen Azidose
abhangig sein. Bei leichteren Ver-
laufsformen scheint uns unter der
Bedingung exakter klinischer Kon-
trolle eine abwartende Haltung ge-
rechtfertigt.

Parese des Nervus Phrenicus

Wie unsere drei letztgeschilderten
Féalle zeigen, ist bei fehlender Atemin-
suffizienz eine spontane Reparation
ohne Gefahrdung des Kindes durchaus
mdglich.

Damit widersprechen wir Bishop
und Koop [2], die eine konservative
Therapie generell eis gefahrlich an-
sehen. Sobald eine Progredienz des
Krankheitsgeschehens unter Prioritat
der klinischen Befunde ablesbar wird,
sollte man sich jedoch madglichst
frih zur aktiven Therapie entschliel3en.

Die Operation besteht in der trans-
thorakalen Raffung des Zwerchfells,
die als geschlossene Faltung oder in
der durch uns getibten Art der offenen
Doppelung mit primérer Durchtren-
nung des relaxierten Zwerchfells vor-
genommen werden kann.

Inwieweit Behandlungsversuche
mittels CPAP Atmung eine Ergénzung
des therapeutischen Spektrums dar-
stellen, ist bei der Seltenheit der
Phrenicusparese und bislang nur 2
publizierten Fallen [3] noch nicht
endgultig zu beurteilen.
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To establish the usefulness of the Energy/Protein index, a study was
made to assess its correlation with a biochemical parameter able to detect
marginal forms of protein-energy malnutrition such as the non-essential/

essential aminoacid ratio.

A simple linear regression model was proposed and tested in a sample
of ninety-seven malnourished children, by means of analysis of variance.

The model

was satisfactory. A highly

significant (p <0.001) correla-

tion coefficient of r = 0.552 was found.

Energy/Protein Index is a new
anthropometric index described by us.
It relates the logarithm transforma-
tion of the triceps skin-fold (S) and
the logarithm of middle arm muscular
circumference (MAMC) [1, 4] The
index shows little variability among
well-nourished preschool children, and
is not sex-dependent [1].

As this index relates a parameter
such as the triceps skin-fold which
reflects body energy reserves with
another one depending on the status
of protein nutrition [12, 111, 20, 27],
it allows to assess the relative im-
pairment of both factors which charac-
terize protein-energy malnutrition
(pern) thus making it possible to
distinguish between the two kinds of
pem, marasmus and kwashiorkor.

Thus, by means of the Wellcome
Trust Classification [9], we could
study the behaviour of the index in
four groups of malnourished children
and found it possible to discriminate
between mild and severe forms of
marasmic pem and between these and
kwashiorkor [2]. This proved true
for the clinically detectable forms
of pem but it remained necessary to
study the ability of the index to
detect marginal or subclinical forms,
when just biochemical changes are
present.

Protein imbalance may be detected
according to its severity, by several
biochemical parameters. The non-
essential/essential aminoacid ratio
(neaa/eaa ratio) is one of the first
factors to show alterations even in
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marginal cases. Although the issue
is controversial, the ratio has been
employed with success by many
authors [5, 11, 17, 21, 23, 24, 29, 32].
Moreover, we found a significant
correlation between neaa/eaa ratio
and MAMC [3]. Thus, a significant
correlation was expected between

the E/P index and some biochemical
parameters such as the neaal/eaa
ratio.

Matebials and Methods

Ninety-seven preschool children adm it-
ted to the Nutrition Ward at the William
Soler Paediatric Hospital, Havana, with
the diagnosis of protein-energy malnutri-
tion were studied.

The diagnosis of pem was established
from the weight for height deficit in
a child with pondostatural retardation
[28]. Reference standards for weight and
arm circumference (MAC) was measured
in each patient in the middle third of
the left upper arm, using a fibre-glass tape.
Triceps skin-fold thickness was obtained
at the same site using a Harpenden skin-
fold caliper with a standard pressure
of 9.3 g/mm 2. All anthropometric measure-
ments were recorded in duplicate by the
same previously trained observer, and
with the help of an assistant who wrote
out and verified the data. The methods
of measurement were as described by
Jelliffe [19]. Starting from MAC and S
values, MAMC was obtained according
to the formula [20]
MAMC = MAC —it X S,
MAO = middle arm circumference
MAMC =middle arm muscular

ference in cm;
S = triceps skin-fold thickness in cm;
ti=3.1416
The transformation to a log scale of S
according to the caliper employed is as
follows [10]:

where
in cm;
circum-

Z = logl0
The E/P index was calculated by the for-
mula (3.5):

(reading in 01 mm — 18).

Transformed S

E/T index =
logl0 MAMC

Simultaneously with anthropometric
and clinical assessment, on admission
a venous blood sample was drawn from
each child. After clotting, serum was
separated by centrifugation.

Paper chromatography of the serum
was performed according to W hitehead
[31], with some modification [6]. The
ratio non essential/essential aminoacids
was obtained as the quotient of the photo-
colorimetric reading after elution of the
correspondent spots of the chromatogram.

[31].
The Pearson correlation coefficient
between E/P index and non-essential/

essential aminoacid ratio was calculated,
and a significance test for this correlation

was performed. Then, a simple linear
regression model was postulated, the
regression parameters were calculated
and the hypothesis of linearity was

verified by means of an analysis of variance.
The E/P index was taken as the dependent
variable [8, 22, 33].

Results

The correlation coefficient esti-
mate was r = 0.552 and it turned
out to be highly significant at a

level of a <0.01. The significance
test was based upon t = 2
1- r2

which follows at — Student distribu-
tion with n—2 degrees of freedom.

The following ANOVA table sum-
marizes the results of the calculations
performed to test the hypothesis of
linearitv.
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Source of variation Sum

Within groups 3.460 768
Regression 1.657 695
about the regression 0.949 693
Total 2.607 388

F 2 (0.05) = 1.70

Thus, the F value was not signifi-
cant and the hypothesis of a linear
relationship between the two vari-
ables could not be rejected. Finally,
the regression equation is
Y —hX - a, where

Y = E/P index

X = neaaleaa ratio
a 1.094 56

h = 0.206 63

Discussion

We found a close relationship
between E/P index figures and neaa/
eaa ratio values. High values for the
E/P index corresponded to high
values of the aminoacid ratio, and
the results obtained showed that both
the anthropometric and the biochem-
ical parameters have a similar
capacity for the detection of relative
changes between energy and protein
status.

The selection of neaa/eaa ratio as
the biochemical parameter to be
correlated was based upon the posi-
tive results obtained in a previous
work, where a correlation coefficient
r= 0486 (J) < 0.001) was found
between this ratio and MAMC [3].

of squares D. P.

Means squares Variance ratio

73 0.047 408

1 1.657 695
22 0.043 168 0.910 564
23 0.113 365

Considering the objections raised
by several authors regarding the
neaa/eaa ratio and the influence on
its value of diet composition instead
of protein status [7, 25], we tried
to prevent the eventual influence of
the dietary factors by taking the
blood samples at the moment of
admission, before any treatment had
been administered. In contrast with
blood sampling, anthropometric meas-
urements are a simple task, easily
performed by non-medical personnel.
Moreover, calculation of the E/P
index is performed by a simple
mathematical formula which can be
programmed in a general-purpose
minicomputer, and applied to field
studies for the screening of malnutri-
tion in the community.

Several authors have attempted to
guantify the magnitude of the impair-
ment of energy and protein status,
considering the study of adiposity
and muscle mass at the middle third
of the upper arm [13, 14, 15, 16].

Gurney and Jelliffe [15] set up
a hypothesis about the possibility
of classifying malnourished children
in different categories of nutritional
deficiencies. They developed a nom-
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ogram [16] which allows the calcula-
tion of fat and muscle areas at the
middle upper arm level, and had
proved useful in community nutri-
tion surveys.

Our E/P index quantifies the rela-
tive impairment of energy and protein
nutritional status and therefore offers
more complementary data than a
study of separate measurements. The
ability of the index to discriminate
among different forms of malnutri-
tion (kwashiorkor and marasmic
forms of pem) and the finding of a
significant linear correlation with bio-
chemical parameters of recognized
value in the detection of marginal
protein malnutrition, lend to the
E/P index a diagnostic value in the
early detection of energy or protein
imbalance.
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Recensiones

Funktionediagnostik int Kindeealter. Her-
ausgegeben von U. Steiniger und
11. Theile. 757 Seiten mit 179 Abbildungen
und 101 Tabellen. George Thieme Verlag,
Leipzig 1974. M 49.

Die Medizin unseres Zeitalters ent-
wickelt sich in Richtung der zunehmenden
Spezialisierung und der Differenzierung
der Untersuchungsmethoden. Diese Ent-
wicklung erschwert aber manchmal die
Orientierung, die Ausbildung eines ein-
heitlichen Bildes einer bestimmten Krank-
heit sowie die Beurteilung der Indikationen
der erforderlichen Untersuchungen. Das
vorliegende Buch bietet eine ernste Hilfe
zur Losung dieser Problematik, indem es
eine Zusammenfassung der funktions-
diagnostischen Methoden im Kindesalter
enthdlt. Den eigenartigen Ansprichen
der Pdadiatrie entsprechend ist der Kreis
der behandelten Untersuchungen betrdcht-
lich weit. In den einzelnen Kapiteln
findet man alles Wesentliche von der Ent-

nahme des Untersuchungsmaterials an,
durch die speziellen Untersuchungsver-
fahren (Isotopenuntersuchungen, Organ-

und Organsystemuntersuchungen) bis zu
den den Grenzgebieten (Orthopdadie, Au-
genheilkunde, Otorhinolaryngologic). Den
Autoren ist es gelungen, dieses um-
fangreiche  Material kurz zusammen-
zufassen. Bei der Besprechung der
einzelnen Methoden werden die Grund-
prinzipien sowie die Normalwerte und
die Leistungsfahigkeit des Verfahrens er-
lautert.

Das ausfirhliche Inhaltsverzeichnis so-
wie die rationelle Aufteilung der Kapitel
(Untersuchungsmethoden, Untersuchun-
gen der Organsysteme und Organe) sind
besondere Verdienste des Buches, das ge-
naue Sachverzeichnis dient der leichteren
Orientierung. Das Werk kann jedem
Pédiater, Kreis-, Krankenhaus- bzw. La-
boratoriumsarzt aufrichtig empfohlen wer-
den, und auch Waissenschaftlern spezieller
Fachgebiete bietet das ausfihrliche Li-
teraturverzeichnis eine Reihe nutzlicher
Informationén.

I. Szamosfalvi

Hygiene in Halle-Neustadt. Untersuchun-
gen eines Hygiene-Komplex-Praktikums
in Halle-Neustadt von 19(19- 1979. Her-
ausgegeben von K. Renker. 910 Seiten
mit 41 Abbildungen und 55 Tabellen.
Verlag Volk und Gesundheit, Berlin.
M 22,-

Die Mitarbeiter des hygienischen In-
stituts der M artin-Luther-Universitat
durchfohrten in Zusammenarbeit mit
Medizinstudenten zwischen 1969 und 1979
sich auf die hygienischen Zustdnde, Woh-
nungs- und Arbeitsverhdltnisse von Halle-
Neustadt beziehende Untersuchungen.

Halle-Neustadt ist eine junge Industrie-
stadt mit 90 000 Einwohnern; 1909 betrug
das durchschnittliche Lebensalter der Ein-
wohner 29,5 Jahre, die Zahl der zur
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dlteren Generation gehdrenden Personen
ist niedrig (im Zeitpunkt der Untersuchun-
gen gab es in der Stadt nur 11411 Rentner),
woraus folgt dal die Mehrzahl der unter-
suchten Fragen den Problemenkreis der
jungen Generation beruhrt. Aus der weit-
laufigen Datensammlung sind von der
Sicht des Péadiaters folgende Informationen
hervorzuheben: Obwohl seit 1972 die
jungen Frauen auch in der DDR das
Entscheidungsrecht inbezug auf die Aus-
tragung bzw. Unterbrechung ihrer Schwan-
gerschaft besitzen, liegt die Betonung
auf der Verhitung der ungewiinschten
Schwangerschaft. Die regelméBige Anwen-
dung der oralen Antikonzeptiva ist bereits
eine Gewohnheit der meisten jungen
Frauen geworden.

Den Kindern und Kinderinstitutionen
widmeten die Untersuchungen einen groflen
Raum; hierzu gehdren die ausfuhrliche
Analyse der Tagesordnung der Kinder-
géarten und Schulen, Beschéaftigung der
Kinder, Lé&rmbelastung, Eigentimlich-
keiten der Beleuchtung sowie der Charak-
teristika der Erndhrung und der Krank-
heiten. Es wurde auch der Tages- und
Arbeitsablauf der Pddagogen studiert und
damit im Zusammenhang die Wichtigkeit
des engen Kontakts zwischen Lehrern
und Eltern betont.

Aufdie Gesamtbevdlkerung tbergehend
befaBte sich das Team der Untersucher
mit einer langen Reihe von Fragen, wie
z. B. Freizeitverhalten, Sportmdglieh-
keiten, System der drztlichen Versorgung,

Héaufigkeit und Betreuung der Hyper-
toniekrankheit, stadtische Trinkwasser-
versorgung, Abwasserableitung, Hygiene

in den Betrieben, Arbeitsschdden und noch
viele andere zur Sozialhygene gehdrende
Probleme. Anhand der ermittelten Daten
werden Vorschldge unterbreitet zur Ver-
fertigung von Zukunfstpldnen, die die
optimalen Umweltsbedingungen des Lebens
gewéhrleisten kdnnten.

A. Székely

Clinical Pharmacology of Anti-Epileptic
Drugs. Edited by Schneider,H., Janz,D.,
Gardner-Thobpe, C., Meinardi, N.,
Sherwin, A. L. International Symposium
held in Bethel, Bielefeld, Germany, May
1974. Springer-Verlag, Berlin- Heidelberg-
New York 1975. X + 970 pages with 129
figures and 89 tables. DM 128.—

The therapy of epilepsy has been
revolutionized by the application ofazepine
preparations as well as by the determina-
tion of the serum level of the antiepileptic

drugs. The therapeutic application of
dipropylacetate is emphasized, since the
drug seems to influence the epileptic

mechanism. Pharmacokinetics are discuss
ed in detail as well as the chemistry oi
the individual drugs and their serum levels.
The possibilities of therapy with drug
combinations are pointed out and illustrat-
ed with tables and figures. The methods
of serum level estimations are discussed.
In contrast to the rather uncertain
spectrophotometric method, the recently
constructed EMIT apparatus can reliably
determine the serum phenytoine, barbital,

pyrimidine, suooinimidine and carba-
mazepine levels by an immunochemical
procedure in 50 fig blood, thus in less

blood and more rapidly than do the gas-
chromatographic methods.

The book ends with an up-to-date
index of drug synonyms; it will be interest-
ing even for those who are not engaged in
the treatment of epilepsy.

0. Kohlhéb

R. Natusch, G. Ditscherlein: Nieren-
biopsie. Technik, Morphologie und Klinik.

220 Seiten mit 102 Abbildungen in 148
Einzeldarstellungen und 14  Tabellen.
Johann Ambrosius Barth, Leipzig 1976.

M 61—

Die Monographieumfal3t die wesentlich-
sten internationalen Ergebnisse auf dem
Gebiet der Nierenbiopsie sowie eigene
in zehnjahriger Forschung gesammelte
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Erfahrungen der Autoren. In gesonderten
Kapiteln werden die Probleme der Biopsie
im Kindesalter und in der Schwanger-
schaft, aulerdem die experimentelle Bi-
opsie behandelt.

Der erste Teil des Buches befaBt sich
mit der Technik: Indikationen, Kontrain-
dikationen, Mdglichkeiten und Komplika-
tionen. Die haufigste Komplikation bei
8 221 Untersuchungen war die Mikro-
h&amaturie (112,4%); seltene Komplikationen
sind: Organmitpunktion, makroskopische
Hamaturie, arteriovendse Fistel und
Aneurysma. Aufgrund der Literaturan-
gaben ist eine Letalitdt von anndhernd
0,1% wahrscheinlich.

Ausfihrend werden die von den Autoren
bevorzugten Methoden (MENGHINi-Nadel
und Spritze, ferner ViM-SiLVERMAN-Spalt-
nadel) und die Lokalisationsverfahren
(Radiologie, Szintigraphie und Ultra-
schall) erdrtert. Die Gefahren der Blind-
biopsie werden betont. In besonderen
Féllen eignet sich auch die offene (chirurgi-
sche) Biopsie.

Die Uberwachung des Patienten nach
erfolgter Punktion ist eine entscheidende
Phase der Nierenbiopsie hinsichtlich der
frihen und spaten Komplikationen [1 %
Stunden strenge Bettruhe, 18 und 24
Stunden lange Beobachtung).

Die perkutane Nierenbiopsie findetauch
in zunehmendem Male Eingang in die
kindernephrologische Diagnostik. Verfas-
ser fuhrten 241 Biopsien bei 174 Kindern
durch. Das Alter der Kinder lag bei 20
Patienten unter 5 Jahren; das jungste
punktierte Kind war 3 Monate alt. Von den
zur Auswertung analysierten Nieren-
biopsien waren 87,0% erfolgreich, d. h. es
wurde Nierengewebe gewonnen. Als Vorteil
tier perkutanen Biopsie ist zu erwahnen,
dall sie mehrfach wiederholt werden kann.

Kapitel 8. enthalt die histologische
Bearbeitung des Biopsiezylinders: kon-
ventionelle Lichtmikroskopie, Semidinn-

schnitttechnik, Elektonenmikroskopie
und Immunhistologie.

In einem gesonderten
Bedeutung der

Teil ist die
experimentellen Nieren-

biopsie bei Kaninchen und Ratten vorzu-
finden.

Der zweite Teil der Monographie wird
dem morphologischen und klinischen Bild
einzelner Nierenerkrankungen gewidmet.
Das von dem Autoren verwendete Schema
zur Nomenklatur und Klassifikation der
Glomerulonephritis versucht die strittigen
Angelegenheiten klarzustellen. Im Kapitel
11 sind Morphologie und Klinik einzelner
Glomerulonephritisformen in Tabellen mit
histologischen Abbildungen dargestellt. Ka-
pitel 12 analysiert die Klinik der inter-
stitiellen Nephritis und Pyelonephritis
und demonstriert ausfihrlich die zahl-
reichen histologischen Bilder. Danach wer-
den Klinik und Histologie der seltener
vorkommenden Nierenerkrankungen (Ha-
molyse, hamolitisch-urdmisches Syndrom,
diabetische NierenVerdnderungen, Gravidi-
tatsnephropathie) erlautert. Kapitel 18 ent -
hé&lt die verschiedenen histologischen Ver-
anderungen und die histologische Differen-
tialdignose der akuten und chronischen
Rejektion von allotransplantierten mensch-
lichen Nieren.

Kapitel 21 bespricht den diagnosti-
schen und differentialdiagnostischen Wert
der perkutanen Biopsie bei unklaren
Prozessen (unklare Proteinurie und unklare
Hamaturie). Das letzte Kapitel betont die
Bedeutung von perkutanen Wiederho-
lungsbiopsien; die Verfasser konnten die
Effektivitdit von durchschnittlich 8(i,2%
durch Wiederholungsbiopsien auf 91,8%
steigern.

Die ausgezeichnete Monographie,
Ergebnis enger jahrelanger Zusammen-
arbeit zwischen der Il. Medizinischen
Klinik und dem Pathologischen Insti-
tut der Berliner Charité, vermittelt durch
enge Verknupfung klinischer und morpho-
logischer Aspekte neuartige Erkenntnisse
der Nephrologie. Interessenten sind Ne-
phrologen, Internisten, Urologen, Padiater
und Pathologen.

das

L. Turai
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H. Spiess: Impjkompendium. 2. (berar-
beitete Auflage, 222 Seiten mit 22 Abbil-

dungen, 25 Tabellen und 4 Farbtafeln.
Georg Thieme Verlag, Stuttgart 1975.
DM 18,80

Dieses in Taschenbuchformat er-

schienene Werk beginnt mit einem Uber-
blick der immunologischen Grundlagen,
der Mdglichkeiten des spezifischen Schut-
zes und der modernen Impfmethoden.
Hiernach folgt die ausfuhrliche Erlauterung
der allgemein angewandten Schutzimpfun-
gen, wie BCG, Di-Per-Te, Poliomyelitis,
Pocken und Masernimpfungen, und der
seltener gebrduchlichen Immunisierungs-
moglichkeiten gegen Ré&teln, Mumps und
Influenza. Es wird auch auf die Bespre-
chung der heute gréf3tenteils noch im
experimentellen Stadium befindlichen Im-
pfungen (KS, Parainfluenza und Adeno-
virusfektion) eingegangen. Nebst dem
Problem der Schutzimpfung gegen Hepati-
tis befalRt sich das Buch auch mit den
Impfungsmaoglichkeiten gegen Varizellaund
Herpes simplex sowie mit den sich unter
besonderen Verhéltnissen als erforderlich
erweisenden Impfungen, d. h. mit
den spezifischen Schutzmdglichkeiten ge-
gen  Tollwut, Salmonella, Gelbfieber,
Cholera und Pest. Die Einteilung sédmt-
licher Kapitel ist identisch, wodurch die
GleichméaRigkeit und die eindeutige Stel-

lungnahme des Verfassers zur Geltung
kommt. Indikationen und Kontraindika-
tionen, epidemiologische und Klinische
Daten, Impfstoff sowie technische Aus-

fuhrung und Effektivitdt der betreffen-
den Impfung werden in jedem Kapitel
der modernen Anschauung gem&fR aus-
fuhrlich behandelt.

Dieses leicht handhabbare Biuchlein
bietet sowohl dem praktizierenden Arzt,
als auch dem Medizinstudenten Kkurz-
gefaBte aber wesentliche Kenntnisse in-
bezug auf die neuesten Ergebnisse und
Daten der Schutzimpfungen.

A. Székely

C. Raparort, J. Marcus, M. Glikson,
W. Jedlicki, S. Lache: Early Child Care
in Israel. International Monograph Series
in Early Child Care. Vol. 7. Gordon and
Breach, London 1970. 199 pages. Price:
£ 4.80

In the introduction a detailed historical
survey is given of early child care in
Israel, explaining the almost antagonistical
contradictions in cultural level, cultural
aspirations and notions concerning educa-
tion of the different people who had settled
there at various times. The wish for as-
similation “to become an Israeli”, ensures
the cooperation of the parents; the child
is the agent of socialisation for the parent,
too. All this, however, means little help in
the attempts at providing an identical
educational level of the children of the
European cultural sphere and of those of
the culturally lower layers of Eastern
Jews and Arabs. It is in the light of this
basic problem that systematic planning,
the religious-ethnical traditions and the
explanatory work of the specialists is
studied. Most important is the personal
influence of welfare nurses who often act
as a mother substitute, e.g. when a new
child is born or the mother is ill. In the
nurseries little paedagogio work is done,
but in the kindergartens, in addition to
the traditional Montessori system activity,
intense and directive programmes are
elaborated for the development of those
in disadvantageous position. In the schools,
“activity-orientated” 1st and 2nd forms
serve the same purpose. Here activity
is centred on linguistic culture and arith-
metical knowledge. These are supple-
mented by instructions for the family,
according to the observations of Smilansky
lhey are most efficient if their personal
discussion occurs in the home of the
child. Among the systemic forms of educa-
tion the nurseries and kindergartens of
the kibbutzes are important. Beside in-
tellectual education which is similar as
that described above, they lay stress on
the emotional effect of strong group-
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cohesion. According to longitudinal exam-
inations, the attachment to the parentk
is not weaker than of the traditionally
educated children, but fraternal jealousy
is less frequent, the feeling to belong to
an adult community is strong, the children
know well the life of their parents and
the environmental adult world. It is
characteristic of the educational prin-
ciple of kibbutzes that independence is
ensured, aggressive behaviour is not
limited and sometimes even promoted,
and no physical punishment is applied.

The description of educational methods
is followed by a discussion of the training
of specialists. According to the new
paedagogical principles, experiments are
performed for common training of kind« r-
garten nurses and teachers in the 1st and
2nd forms. Specific courses are organized
for the teachers of children in culturally
disadvantageous position and of those
who have some kind of deficiency.

It is a merit of the book (hat its authors
always emphasize the faillircs in outlook
as well as in organization by the govern-
ment and the institutions; their elimina-
tion would greatly enhance integration of
the different populations.

Z. GERO

Handbuch der medizinischen Radiologie
Band V, Teil 1. Rontgendiagnostik der
Skeletterkrankungen Teil 1. Von J. Kranzen,
F.Heuck,J. Kolar, V. Svab, R. Vrabec,
G. Zubiani. Redigiert von L. Diethelm.
X -f- 841 Seiten mit 430 Abbildungen in
886 Einzeldarstellungen. Springer-Verlag,

Berlin Heidelberg—New York 1976. DM
640, -

In den letzten Jahren haben die
Forschungen unsere Kentnisse Uber

das Organ Knochen betréachtlich erweitert.
Auch die radiologischen Untersuchungen
haben dabei eine wichtige Rolle gespielt.
Diese Errungenschaften sind in diesem
Buch zusammengefalt.

Das Buch gliedert sich in einen allge-
meinen unil einen speziellen Teil. Del
ganze etwa 330 Seiten umfassende allge-
meine Teil wurde von einem einzigen
Autor, F. Heuck geschrieben, «ler stdbei
mit mehreren wichtigen Feststellungen
zu den erreichten Fortschritten beigetragen
hat. Seine Arbeit, in 12 Kapitel geteilt
beginnt mit dem physiologischen bzw.
pathologischen Wachstum und der Rei-
fung. Dann folgen Verdnderungen der
Knochenstruktur, periostale Reaktionen,
Knochensehaden, heterotcpe Knochen-
bildung, Radiologie der Gelenkerkran-
kungen, Densitometrie auch mit Isotopen,

quantitative Bildanalyse und Isot<pen-
Dosimetrie. Ein Kapitel behandelt die
Szintigraphie und das letzte die radio-

logische Diagnostik der Skeletterkran-
kungen, mit praktischen Hinweisen zur
Ausfuhrung der Untersuchung und der
Diagnosestellung.

Der zweite Teil des Bandes besteht
aus funf Kapiteln. Im ersten werden
die durch Hitze und Kéalte hervorgerufenen
Veranderungen behandelt. Dann folgen
Kr.oehenschdden verursacht durch Strom-
einwirkung, und das dritte Kapitel
befalBt sieh mit den Auswirkungen von
Strahleneinwirkung. Dadurch, daB alle
drei einander verwandten pathologischen
Prozesse von Mitglieder des radiologischen
Instituts der Universitat zu Prag verfaflt
wurden, wurde eine angenehme Harmonie
und Zusammenklang in der Auffassung
erreicht, was auch zu erwarten war von
Autoren, die sieh seit Jahrzehnten mit
diesem Thema beschaftigen. Im vierten
Kapitel findet man die Knochenmarker-
krankungen, Myelofibrose und Myelo-
sklerose. Das finfte Kapitel ist den man-
nigfaltigen zirkulatorischen Knochenver-
anderungen gewidmet, geteilt in zwei
Gruppen: Knochenatrophie un«l Knochen-
infarkt.

Nach dem Studium des Werkes be-
kommt man den Eindruck, dal es den
Verfassern hervorragend gelungen ist,
dieses heikle Thema, das lange ein noli
me tangc'ie war, den Lesern vorzustellen.

Acta Paediatrica Academiae Scientiarum Huiigaricae 1S, 1977



94 Recensiones

Sie haben altbewdhrte Feststellungen und
neue Errungenschaften bertcksichtigt und
nicht selten kritisch gewertet. Es mulR
noch erwahnt werden, daB man nicht nur
mit der Radiologie des Knochens, sondern
auch mit den neuesten biochemischen
Forschungen bekannt gemacht wird, so
dal man nach Durchlesen des Werkes ein
komplexes Bild Uber das Organ Knochen
bekommt. Die einheitliche Betrachtung,
die durch das ganze Buch splrbar ist,
lobt Verfasser und Redakteur. Die mit
groBer Sorgfalt zusammengestellten Lite-
raturangaben heben den Wert des Buches
noch weiter. Illustrationen, Ausstattung
sind, wie auch bei den bereits erschienen
Béanden, musterhaft.

K. Gefferth

Handbuch der medizinischen Radiologie
Band VI, Teil 3. Rontgendiagnostik der
Wirbelsaule Teil 1. Krankhafte Haltungs-
anderungen. Skoliosen und Kyphosen.
Von K. Reinhardt, redigiert von L.
Diethelm. XIX -f 880 Seiten mit 444
Abbildungen in 730 Einzeldarstellungen
und 83 Tabellen. Springer-Verlag, Berlin-
Heidelberg—New York 1976. DM 585,—

Da das ganze Werk von einem Ver-
fasser geschrieben wurde, wird eine ein-
heitliche Auffassung und Behandlung er-
reicht und den einzelnen krankhaften
Verédnderungen der ihnen geblUhrende
Raum gewidmet. Man fiuhlt eine ange-
nehme Harmonie zwischen den Kapiteln
und Ausfuhrungen. Dem Titel nach wirde
man die Rontgendiagnostik der krank-
haften Verdnderungen der Wirbelséaule
erwarten, man findet jedoch auch die
Operations-, bzw. Behandlungsmethoden,
sowie ihre Folgen und Komplikationen.

Das Thema wird in 19 Kapitel
geteilt. In den ersten 7 Kapiteln findet
man die Einleitung und Definitionen von
Begriffen wie Skoliose, Kyphose, stati-
stische Angaben, verschiedene MelRmetho-
den, technische Hinweise, die in Frage

kommenden Aufnahmeverfahren. Dann
werden die Leser mit Normal- und Vari-
ationsformen, mit der Funktion der Wir-
belsdule und mit Vererbungsfragen be-
kannt gemacht. Ein ausfihrliches und
umfangreiches Kapitel wird den bei den
verschiedensten  Krankheiten  vorkom-
menden Verkrimmungen in sagittaler
Richtung gewidmet. Die Abhandlung der
Scheuermannschen Erkrankung nimmt al-
lein 22 Seiten ein. Man findet aber auch
weniger héaufige Krankheitsbilder wie
Thalidomiddysmelien, Homocystinurie,
Folgezustdnde nach Shuntoperationen bei
Hydrocephalus auch in detaillierter Vor-
fuhrung mit guten Aufnahmen illustriert,
sowie die erst in den letzten Jahren ab-
gegrenzten Dysostosen nach den neuesten
Einteilungen présentiert. Um den Leser
vor Ubertreibungen in der Diagnosestel-
lung und Uberschiatzungen der Réntgen-

verdnderungen zu bewahren, wird in ei-
nem Kapitel die Normalform und die
physiologische Skoliose beschrieben. Sehr

ausgiebig werden die Verkrimmungen in
seitlicher Richtung besprochen. Auch hier
wird von den milden, harmlosen Formen
wie Haltungsskoliosen und Fehlhaltungen
ausgegangen. Dann werden der Reihe
nach die bei samtlichen Krankheitszustan-
den vorkommenden Verkrimmungen be-
rucksichtigt, wobei auch die Schadel-
skoliose nicht vergessen wird. Den Folge-
erscheinungen der Skoliose und deren
rontgenologischen Symptomatik wird das
folgende Kapitel gewidmet, mit Aus-
wirkungen auf die Atembewegungen, Lun-
genzirkulation, Magenerkrankungen usw.
ja auch sogar uber Behandlung wird
gesprochen. Uber Prognose und Verlauf,
dann Uber Theorien der Entstehung er-
fahrt der Leser in den nédchsten Kapiteln.
Zwei Kapitel werden den bei Tieren auf-
tretenden Verkrimmungen und den Tierex-
perimenten gewidmet. Vererbungsfragen
werden leider nur kurz berihrt; dartber
h&tte man gerne Ausfuhrlicheres erfahren.
Ein Kapitel enthélt die konservative und
operative Behandlung der Skoliosen und
Kyphosen, sowie deren Komplikationen.
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Wie wichtig die seitlichen Verkrimmungen
der Halswirbelsdule sind, spiegelt sich
auch darin, daR ihnen zwei Kapitel
eingerdumt werden. Auch hier werden die
bei Kindern verkommenden Formen nicht
vergessen.

Die Behandlung der einzelnen Krank-
heitsformen ist Ubersichtlich. Der Verfas-
ser schickt eine kurze Erklarung voraus.
Handelt es sich aber um weniger gelaufige
Krankheiten, bekommt man eine aus-
fuhrlichere Darlegung wie z. B. bei Homo-
cystinurie. Nicht selten werden auch
wicht ige kasuistische Mitteilungen auszugs-
weise referiert. Bei manchen Krankheits-
bildern wéare jedoch eine definitivere
Stellungsnahme wunschenswert, wie z. B.
bei der Legg-Calvéscher Erkrankung. Fur
den péadiatrisch interessierten Radiologen
ist es von besonderem Wert, dall auch
Kinderkrankheiten, so die erst in den
letzten Jahren beschriebenen Dysostosen
sachgemal vorgefuhrt werden. Das alle
wichtigen Quellen aufzdhlende Literatur-
verzeichnis erstreckt sieh auf 120 Seiten,
das Namen- und Sachverzeichnis auf je
00 Seiten, was als ein guter Beweis wis-
senschaftlichen Wertes des Werkes gelten
kann. Die Ausstattung, die Abbildungen
und Skizzen sind von hdéchster Qualitat.
Das Buch kann jedem, auch dem péadi-
atrisch interessierten Radiologen warm
empfohlen werden.

K. Gefferth

Schroter, W., Prindtjll, G. und Kaeh-
i.ER, U.: Blutkrankheiten im KindesaUer.
144 Seiten mit 22 Abbildungen und 4
farbigen Tafeln.Urban und Schwarzenberg,
Minchen—Berlin—Wien 1970. DM 98.—

Diese Monographie, die auch in der
»Klinik der Gegenwart« Band X. verdéffent-
licht wurde, umfallt ein grofes Thema.
Nach einem kurzen Uberblick der Erythro-,
Leuko- und Thrombozytopoese sowie der
Blutgerinnung des gesunden Kindes be-
schéaftigt sich der erste Teil mit den
Erkrankungen des erythropoetischen Sy-
stems. AulRer den Andmien in der Neuge-
borenenperiode erdrtert dieses Kapitel
vor allem die hdmolytischen und aplasti-
schen Anamien. Auch dieanderen Entitaten
dieser Krankheitsgruppe werden kurz tber-
blickt. Die folgenden Abschnitte befassen
sich mit den Polyzythdmien, Methamo-
globindmien und mit den Erkrankungen
der Stammzellen sowie der Granulozyten.
Ein langes Kapitel ist den Erkrankungen
der Lymphozyten gewidmet. Der moderne
Uberblick der Immunmangelsyndrome
leistet eine grofle Hilfe in der Diagnostik
und Therapie dieser Krankheiten. Ohne
Anspruch auf Vollstdndigkeit gibt der
folgende Teil ein Bild Uber die neoplasti-
schen Blutkrankheiten (Leuk&mien, neo-
plastische Lpmphome) und die Erkran-
kungen des retikuloendothelialen Systems.
Die thrombozytédren Blutungsibel, die
vaskuldren H&amostasestérungen und die
Koagulopathien bilden die Themen der
letzten Abschnitte der Monographie.

Das ausgezeichnete Buch bietet den
Padiatern wertvolle Hilfe, da »der Alltag
in Praxis und Klinik immer wieder zeigt,
daB die Methoden der hé&matologischen
Diagnostik und die im letzten Jahrzehnt
definierten Krankheitsbilder nur unge-
nigend bekannt sind«, wie darauf die
Autoren im Vorwort hinweisen.

R. Szigeti
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KEZIRATOK KOVETELMENYEI

A cikkek két példanyban adandék be, ugyanigy a tdblazatok és abrak is.
Minden szoveget kérink dupla sorokba, legalabb 4 cm-es margoval gépelni
(szabvany oldal 25 sor x 50 bet(i). Mashogy gépelt kéziratokat csak akkor
fogadunk el, ha azokat mi fordittatjuk idegen nyelvre. Minden oldal (tab-
lazatok és irodalom is) folyamatosan megszamozandd.
Az irodalmi hivatkozasok abécé sorrendben megszamozandék. A szdveg-
ben csak a szamokat kell feltiintetni. Az irodalomjegyzékben szerepelni kell
a hivatkozott cikk minden szerz6je vezetéknevének és keresztneve(i) rovidi-
tésének, a cikk cimének, a folydirat roviditett nevének, a kotetszamnak, az
oldalszamnak és a megjelenési évnek. Szerz6k neve helyett nem szerepelhet
et al. A folydiratok nevének roviditése a WHO World Medical Periodicals
szerint torténjék. Kdényvekre valé hivatkozasnal szerepelni kell a szerz6(k)
vezetéknevének és keresztneve”) roviditésének, a kdnyv cimének, kotetének,
kiadasi sorszamanak, a kiadd nevének, a varosnak, a kiadas évének és a hi-
vatkozott rész oldalszdmanak. Példaul:
Kerpel-Fronius, E., G&cs, G.: Serum insulin values. Acta paediat. Acad.
Sei. hung. 16, 197 (1975).

Crosse, V. M.: The Preterm Baby. 7th ed. Churchill Livingstone. Edin-
burgh and London 1971, P. 165.

Detter, J. C.: Biochemical Variation. In: Textbook of Human Genetics,
ed. G. Fraser, O. Mayo. Blackwell Scientific Publications, Oxford
1975, P. 115.

A cikkben csak kongresszusnyelven megjelent munkakra lehet hivat-
kozni.

A cikknek révid kivonattal kell kezdédnie. Ennek tartalmaznia kell azt,
hogy mit vizsgaltak, milyen moédon, valamint a vizsgalat eredményét és az
esetleges kovetkeztetést egy mondatban. E kivonatbdl beadand6 egy magyar
verzid is két példanyban; ennek tartalmaznia kell a cikk cimét és dsszes szer-
zgjét.

A mellékelt képek (&brak) héatlapjara rairand6 az elsé szerz6 neve, a
kép szama és megjeldlendd, hogy melyik része legyen felil.

A téblazatok ugyanigy jelolend6k, és olyan cimmel kell ellatni Gket,
amely a szOveg olvasasa nélkil is érthet6vé teszi az adatokat.

A tablazatok és képalairdsok kiilon oldalon adandék be.

A cikkben emlitett gyogyszerek a WHO kod neviikén kell hogy szere-
peljenek (Recommended International Nonproprietary Names); gyari nevek
nem szerepelhetnek.
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PE3IOME

O IPYTIMAX KPOBU

A. C.

MUN®DbI

BVUHEP

B meguumHe Bce elle CyLLeCTBYOT MHOrO-
YUCMEHHbIE MU(DbI, HENPaBU/IbHbIE BEPOBAHMA
N aBTOp paccMaTpuBaeT HeKOTOpble U3 HUX
KOTOpble elle O0YeHb PacnpocTpaHeHbl B
obnactu rpynn kposu. OH [eTasibHO paccmaTt-
puBaeT Kakue HenpasW/bHble MOJI0XKEHUS,
KakK Hanpumep 4rto (opma Cryctka Kposu
MeHsSieTCA B 3aBCMMOCTW OT TrpynnoBoii npu-
HajNeXXHoOCTU KpoBwu B cucteme ABO; unn To,
4yTo BCe 60NIbHOE C KOHTpPaKTypoW [topyiTpe-
Ha npuHagnexaeT K Tuny Rh, n Rh,; nan 1o
NpeanosioXXeHne, YTo CyLLecTBYET CBA3b MeX-
Jy rpynnamu  KpoBuM U MHOTrOYMUC/IEHHBLIMMN
6onesHAMM K faxe MexAy TemnepameHTOM
NnoAen; A nNpegnonoXeHue CyLecTBOBaHUA
aHT M-nekTvHa mnm d © TakuMm o06pasom
aHTU-d CbIBOPOTKM, TOYHO TakKXe akTopa
LW (NaHgwTeliHepa—BunHepa). HakoHel, aB-
Top ocyXfjaeT cnocob 06o3HayeHus no Pecy-
CeHrepy 1 nog4vepkusaeT npemmyLlecTsa ero
COGCTBEHHOM HOMeHKNaTypbl.

OMbIT, MPUOBPETEHHbIN

KOMMYECTBEHHOW PEHOIPA®UEN
NP MNMWENOHE®PUTE B [AETCKOM
BO3PACTE

W. KEBEW, K. nymMmn

B pa6oTe paccmaTpuBalTCca fJaHHble 36
feTeli, cTpajalowux nuenoHehpuToM. ABTO-
pbl JalOT KOMMYECTBEHHYIO OLLEHKY pajuo-
peHorpatuu 1 fienatloT U3 Hee BbIBOAbI OTHO-
CUTENbHO MOYEYHON (YHKUUU. ABTOPbl KOH-
CTaHTUPYIOT, 4TO KO/IMYECTBEHHas oOLeHKa
paguopeHorpaduy BbIrofHasi, OHa YyBCTBU-
TeIbHO W U3bMpaTesibHO OCBEAOMSISAET O Ha-
MYy nuenoHeppmuTa U OKasbliBaeT MOMOLLb B
flene ero fieyeHus.

PAMNPEJENEHWNE W30®EPMEHTOB
AMW/A3bI B CbIBOPOTKE

Y CTPAJAIOLWMX MYKOBMCLMAO30M
roMo- W TETEPO3SUIOTOB

3. TAKAY, K. WOXAP, A.NACNO, N. NTEH3EW,
K. JIOPKOBWNY

ABTOpbl  pa3paboTanu nNpocToin  MeTof,
KO/IMYECTBEHHOIO OMnpejeneHns un guddepeH-
LMpoBaHNsA M30(hepMeHTOB amunasbl B CbIBO-
poTKe (3/10KTpdhopes MNoAnakpuiaMmHbIM re-
NIeM W [eHCUTOMETPUS), MPUTroAHble U [N
NPOBEIEHNSA  FEHETUYECKOro  UCCefoBaHns
nonynauyuun. Ona onpefeneHna pacnpegene-
HUS BbllleyKa3aHHbIX M30epMeHTOB, aBTopbI
MCMNonb30Bann COOTHOLLEHME aKTUBHOCTU ((pu-
30epMeHTa MNaHKpeaTU4yecko W CAOHHON
amunasbl (paty P/S). Y 340poBbIX B3pOC/AbIX
Wy peTeii cooTHoweHue P/S B 85% cnyuyasx
6b1n10 Bblwe 1 (cpegHee: 1,87 S.E.+ 0,23), B
TO BPeMs KaK HOCUTENIN reTepo3nUroTHbIX re-
HoB B 90% cny4aeB faBasin pe3ynbTaTbl HUXE
1,0 (cpegHee: 0,67 . S. E. + 0,13). ¥ nonHbIx
MYKOBUCLIMAO3HbIX FOMO3MIOTOB  Be/IMYMHA
COOTHOLWeHUA P/S 6blna meHblue 0,1. Mocnea-
Hee 06BACHAETCHA KOMMEHCATOPHbLIM MOBbILLe-
HVWeM aKTUBHOCTW amunasbl CHOHbI.

OnucaHHbI MeTOf NPWUFOAHbLIA ANA  uUC-
cnefoBaHNA 3K30KPUHHOW (YHKLUM Mogxe-
NYAOYHON Xenesbl U N30(hepMEHTOB auMnasbl B
CbIBOPOTKe. Ha ocHoBaHue COOTHOLWeHUa P/S
MYKOBUCLIMA03HbIE FeTepo3nroTbl MoryT 6bITb
anddepeHLuMpoBaHbl 0T  MYKOBUCLUAO03HbIX
roMo3MroToB 1 OT 3[0POBbIX /UL,

YACTOTA AHTWUTEHE H A TIPU
MYKOHNCLUWNAOSIE

r. KAM3EP, A. NACNO, K. LIOPKOBMUY

ABTOpbl nposBenu Tunusaums H. A 12
roMO3UroTHbIX, 3a60neBWNX MYKOBUCLMAO-
30M fieTeil M 32 reTepo3nroTHbIX FeHOHOCUTe-
neli, BCEro B OTHOLWIEHUM 29 aHTUrEHOB U3
cepumn HLA A un 2B. OcHoBoli fuarHosa y



roMo3roTos 6b1/10 OnpefeneHne KOHUEHTpaLun
3N1eKTPONIMTOB B MOTE, W, HapsAfy C onpefene-
HUEM cofiepXXaHua nunasel U amunasbl B
fyofieHanbHOM COKe W B Kane, GpPOMUAHbIN
TecT LenaHcKkoro; wugeHTU(UKaumMa retepo-
3MroToB NMPoOBOAMAACh Ha OCHOBAHWUU GpPOMUS-
Horo Tecta. CpaBHMBasA MNOJIyYeHHble pe3y/ib-
TaTbl C TakKoBbIMU Tunusaumm 130 340pOBbLIX
[lOHOPOB, aBToOpbl Habnwganu cpefn 601bHbIX
N Cpean  reTepo3UroTHbIX FeHOHOCUTeNein
6onbwyt actpeyaemoctb HLA—B18: 50 un
31% no cpaBHEHWK CO CPefHUMW BennyunHa-
MW Cpefu 340pOBOV eBpoMneiickol nonynsauunm

B 14%. CBA3b B rpynneromo3uroToB 6osee
TecHass (P < 0,005), uyemM Yy TreHOHOCMKTesNeN
(P < 0,02).

MAPAH EOB/IACTUYECKWNIA
CNHAOPOM

A. WYNEP, P. KOOW, NW.KPAY3E, A. METEP

ABTOpPbl ONUCLIBAIOT Y HblHe 5-71eTHEro
pebeHka, kKoTopom B 1 1/2 rogMyHOM BoO3pacTe
6blna ycnewHo ypaneHa MeAnacTUHanbHas
HelipobnacToMa, BO3HUKLUYKO NOC/e yfaneHus
HeMpo6nacToOMbl MO3XeUYKOBY 3HLUedanona-
TWIO, B CBA3W C KOTOPOW aBTOpbl M3narawT
BCTpeyatwoLleca B [eTCKOM Bo3pacTe napa-
Heo6nacTUUYeCKne CUMHAPOMbL. B gaHHOM cny-
Yae MOCOKMNOHYC He Habnoganca. CUMNTOMbI
3HUedmNoNaTUM Nof BANSHUEM WHTpaTekab-
HOro BBeAeHMA MeToTepekcata (MTX), 3aTem
BCN . mn CCN . 6bIcTO ynyylwlanucb U 4epes
LUeCTb MecsLeB 3a WCK/OYEHNEM HEKOTOpOoro
YyMCTBeHHOro otctaBaHus (1,0 : 88) y pebeHka
He OblI0 CMMNTOMOB. ABTOPbI NOAPOGHO WU3-
naralT UUTONOrNMYecKoe UCCnefoBaHne NUK-
BOpa, MPOBeAeHHOEe B TeYEHUU MO3XKEUKOBOWA
3Huedanonatum. CocTtosiHue pebeHKa U B Ha-
cTosiLee Bpems, 4yepes 41 mecal nocse onepa-
uuun, 6esynpeyHoe.

CMHOPOM HWMKOJIAY: OCJIOXXHEHWME
NNEHEHWA NEHNUWAJTTMHOM
3ATHAXHOIO AENCTBUA

. BEAHMAHH, nN. WE®EP

ABTOpbl Habnwoganu y AByX pAeTeld, BO-
3HUKLWWIA nocne cnyyaiHoOM WHTpaapTepu-
anbHOW WHBEKLMM NEHULWNMHA 3aTAXHOI0
[elicTBUS, BO3HWKHOBEHWE cuHApomMa Hwuko-
nay. 970 onacHas 60M1e3Hb, NPosiBASAOLLASACS
LLIOKOBbIM COCTOSIHWEM, NMBUAHOM OKpackKoi
KOXW, o6pasoBaHWeM nysblpeidi U Janee
BTOPUYHbIMW Napanuyamu, TpebyeT HeMeaeH-
Hoe TPOMGOMUTUYECKOE feyeHue. ITO fede-
HME HYXXHO CPOYHO HayaTb MPOTMBOLLOKOBOIi
Tepanueli u renapuHusauuein. na npogpunak-
TUKU CcUHApoMa HuKonay WHBEKUUKM Che-

AyeT [aBaTb, OCO6EHHO TrPYAHbIM U Ma/bIM
[eTsAM, C AO/DKHOM NpPefoCTOPOXHOCTbIO, C
HacacbiBaHMeM WMpULa U T. 4. B GOKOBYIO
LIMPOKYIO MbILLLLY.

SHAUYEHWME ONMPEAENEHWNA
COLEPXAHWNA JTN3O3NMA
B CbIBOPOTKE

N. KAPMAXWH, A. MAKAW, o.
M. CEBETEW, M. BANIOT

PO3rGHN,

ABTOpbI UCCMefoBann W3MEHeHWe aKTUB-
HOCTW NN303MMa B CbIBOPOTKe Yy feTel B
Bo3pacTe oT 1roja Ao 14 neT npu pasinYHbIX
60Ne3HAX U cpaBHMBANWN 3TW [aHHble C TaKo-
BbIMW 340POBbIX KOHTponei. JlelikeMuyeckue
60/IbHbIE He (Urypuposann B pacCMOTPEHHOM
60/IbHNYHOM MaTepuasne. o [JaHHbIM ucche-
foBaHUA, onpefeneHne gepmeHTa MNPUTOLHO:
ONA BbIABMEHUA WU AN UCKOYeHUs 6aKTe-
puanbHOM 3TMOOrMK NPOLECCOB C HEBbLISICHEH-
HOW 3TUoNOruet: ANA oueHKM aPPeKTUBHOCTH
MMMYHOCYNPEeCcCMBHOM Tepanumn 1 ans paHHero
pacnosHaHus 6akTepuanbHbIX WHMEKLNA, BO-
3HUKaLWMUX BO BPeMs WMMYHOCYMNpPeccuB-
HOro JfleyeHus.

KNC/TOPOOHAA TEPAMWNA
N MACCUBHbBIE JIETOYHbIE

KPOBOTEYEHWA B
HOBOPOXAEHHOM BO3PACTE

M. ®EKETE, M. XOPBAT, N. BAPAOWMW,

M. MEWTSHAH

ABTOpbI HabnAanu Bcnes3a NpoBeeHNeM
WHTEHCMBHO KWCNOPOLHOM Tepanuu 3Hauu-
Te/IbHOe yyallleHUWe NIeroYHbIX KPoBOTeUeHUli B
HOBOPOX/JEHHOM Bo3pacTe. CBOW G0NbHUYHBIN
MaTepuan OHV aHanM3MpPoBanu ¢ TOUKM 3peHUsI
K/IMHWYECKUX U TepaneBTUYeCKUXNapamMeTpoB,
UrpawLLnx poab B 3TUONATOreHEe3e SIErOYHbIX
KpOBOTeYeHWi. OHM NpegnonaralT, YTo MexX-
LY WHTEHCMBHON KWCNOPOAHOW Tepanuein wu
yyallleHUeM NeroYHblX KPOBOTEYEHWI CyLLecT-
BYET CBS13b, HO OHW COMHEBAKTCA B TOM, UTOGbI
KUCNOPOA MPW 3TOM Cbirpan MepBOCTENEHHY
ponb.

MPOCTON METO/
BbIEOPOUYHbIX-MCCNEAOBAHUN
ONs PACMO3HABAHUSA
BPOX/AEHHbLIX AHOMANNW
PA3BUTUSA

K. MEXELW

ABTOp paspaboTan MpocToii MeToh Bbl6o-
POYHOrO MefULMHCKOro o6cnefoBaHus Ans
BbISIB/IEHUSI CKPbITbIX BPOXAEHHbLIX aHOManuni
pasBUTUS, Yy KaXKYLLUXCA 340POBbIMU HOBO-



poXfeHHbIX. CocTaBHble 3/1eMEHTbl CUCTEMBI
OLleHKMW: aHoMannn pasBuUTUSA, CMepPTb FPyaHO-
ro pe6eHka MO HeBbIACHEHHOW nNpu4YnHe B
cemMeiiHOM aHaMHese, MePTBOPOX/EH USA,
BHYTpUyTpo6Hasa aTpousa nnoga (rno 2 6anna)
N 6 MeHbLUNX aHOMaNuii pasBUTUA: aHTUMOHO-
rofonfHas rnasHaa LWenb, FUNEePTeNopusmM,
npeaypuKynspHblil CBULL, YeTblipexnanbLeBas
CK/NlajKa, aHoOMasiMu COCKOB Y 60MbLLINX Nasb-
ueB Hor (no 1 6anny).

M3 o6cnefoBaHHbIX TakuMm MeTogom 1000
HOBOPOXAeHHbIX Yy 28 uucno 6annos 6bi1o 3
WAn 60nblLUe, cpean HUX Yy 6 6blan 06HapyxmBs!
BPOX/JEHHbIE aHOMannun pasBuUTUA B Xofde OT-
fenbHoro o6cnegosaHnsa. OfHOBPEMEHHO C
3TUM Yy BCeX OCTa/IbHbIX HOBOPOX/EHHbIX U Y
HOBOPOXAEHHbLIX C 4YuUCMIOM 6an1oM MeHblue
2 TONbKO B fBYX c/ny4aax 6Gblna o6Hapy>KeHa
CKpbITas aHoManusa pasBuTusa. XoTa oTfaseH-
Hoe o6cnefoBaHWe TPyAHbIX feTeli He 6blio
MOMHBIM, pe3ynbTaTbl YKasbliBalT Ha TO, 4TO
MeTOf NoNes3Hbli AN Bblbopa MNOJO3PUTENb-
HbIX cny4asieB A1 NPOBEfEHUA CNOXHbIX W
[,O0POrOCTO LW NX KIIMHUYECKNX U TEHETUYECKUX
nccnefoBaHui.

MAPE3 AMNA®PPATMAJIbHOIO HEPBA
B PE3Y/IbTATE POAOBOWN TPABMbI

K. MEHUEAN, B. TEHCNEP, 3.
M. TMWHKE ,B. TENKE

FOTTWANK,

PogoBas TpaBma 06bIYHO MOC/E OC/I0XHEH-
HbIX POZOB BbI3bIBAET Mapanuy gvadparmab-
HOro HepBa. BOMbLWMHCTBO TaKWX Clly4yaeB

KOMGUHMPYETCS C Napainyom BepXHEro Wi
MoJIHOTO CN/eTeHNsl. B MPOTMBOMOMOXKHOCTb K
€BPOMNepUTOHEIbHBIM  TPbDKaM 1 BOPOX-
LEHHbIX TruUnonnasuaM auagparmbl, 06bIYHO
3aTPOHYT MpaBblil AuadparmManbHblii HepB. B
TAXENbIX Cnyyasx crefyeT HeMeANeHHO Mpo-
BECTU TpaHCTOpaKafibHYl NAuKauui aua-
(hpambl. ABTOpbI NPUBOAAT 5 Ha6MO4ABLINXCS
UMW ClydaeB.

MOKA3ATEJ/Ib SHEPIMA BE/TIOK. 11l
CPABHEHWME TTOKA3ATE/A
C MNMAPAMETPOM, XAPAKTEPHbLIM
onA HAPYWEHNA PABHOBECUA
BENKOBOIoc TMUTAHWA

M. AMAAOP, W. BAKANNAO, M.
P. PEPHAHAEC, K. TONOH, X.

XEPMENO,
NEPEC

[nsa onpefeneHuss MPUrogHOCTU MNoKasa-
Tensi 3Heprus/6enok aBTOpbl CPaBHWUAU B
cocTaBlUeil U3 97 HenpaBU/IbHO MUTAKOLLUXCS
Nny rpynne sToT nokasaTenb ¢ 6GUOXUMUYEC-
KVMM NapameTpoM, TEYHO BbISIBAAIOLWMM TaKxke
N KpaeBble (OPMbI PACCTPOUCTB MNUTaHUS.
CpaBHeHMe NpPOBOAMIOCL C KO3IDHULUEHTOM
He3eCCeHLManbHbIX/3CCEHLMANbHBIX  aMUHO-
KWUCNOT. ABTOPbl WCCMEAOBaNU  JSINHeliHYHO
perpeccuto  ABYX KoahduumeHTOB. Mogenb
oKasanacb NOAXOAAWEA W  CTAaTUCTUYECKM
focTtoBepHold, r. -0,552/p 0,001).
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Peridural lipomatosis

J. Vesper, E. Moeser, K. J. Neumarker

Clinic of Neurology and Clinic of Surgery, Department of Medicine (Charité), Humboldt
University, Berlin, GDR

(Received 11th November, 1976)

Fifteen cases of peridural lipomatosis are presented. All patients
were treated surgically in the years 1965 to 1974 and reexamined in 1975.
In 5 cases the condition improved, in 4 cases it was unchanged and in 6
patients it deteriorated. It is emphasized that the question of surgical
therapy must be decided individually.

Since the description of its typical
neurological and radiological symp-
toms [5 10] peridural lipomatosis
has been an entity well-known to
neurologists and neurosurgeons. The
clinical picture comprises gait dis-
turbances, paresis of the lower limbs,
bladder dysfunction and other neu-
rological and orthopaedic signs. The
diagnosis is based upon electromyo-
graphic and X-ray studies including
air myelography. By the latter meth-
od the peridural space is determin-
ed indirectly on the basis of the
distance between the subarachnoid-
al space and the spine. The distance
is normally 3—4 mm (Fig. 1). If
the widening of the peridural space
and narrowing of the subarachnoid-
al space is associated with radiolog-
ical or other signs of pressure and
progressive neurological symptoms,
surgery is indicated.

In the years 1965 to 1974, we ob-
served 15 children. Their age ranged
from 2 to 7 years. Their symptoms

are shown in Table I; characteristic
were the gait disturbances, spastic
paresis and hypotonic paresis of
the lower limbs, long tract signs,
foot deformities, sensory disturb-
ances and primary bowel or bladder
disturbances. EMG and X-ray stud-
ies including air myelography were
carried out in all patients. Partic-
ularly in spastic cases the EMG

Table |

Presenting signs and symptoms in 15 patients
with peridural lipomatosis

Main symptoms Number

Gait disturbance 8
Spastic paresis of lower limbs 4
Atonic or hypotonic paresis of lower

limbs 5
Long tract signs 5
Foot deformity 4
Growth asymmetry of leg 3
Primary bowel or bladder dysfunction 2
Sensory disturbance 1
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Fie. 8-year-old boy with peridural lipomatosis L4/L5. The distance between spine and
subarachnoidal space is 8 mm.

revealed a proximal damage of the
peripheral neurone in addition to
supraspinal disturbances. Typical X-
ray signs were observed in every
case, including a narrowing of the
spinal canal, excavation of the dor-
sal part of the spine, widening of the
interpedicular space, deformation of

the pedicle, anomalies of the spines
and laminar arches, etc. These signs
were often combined with dysraphic
malformations: spina bifida in 7
cases, hydrospina in 4 cases, scoliosis
connected with postural anomalies
in different regions of the vertebral
column in 8 cases, etc.
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Tabte |l

Level of peridural lipomatosis in the lumbosacral region in 15 cases

The localization of peridural lipo-
matosis in these patients is shown
in Table I1; it is seen that the favour-
ed site was the lumbosacral region.

Treatment was surgical in all the
15 cases. The operation consisted in
decompressive laminectomy with bi-
opsy and total or subtotal removal
of fatty tissue, particularly in the
dorsal and lateral parts of the peri-
dural space. In the ventral part the
surgical procedure was often limit-
ed, because the nerve roots were
enlarged and connected with the
fatty tissue.

The characteristic histological find-
ing was mature fatty tissue partly
mixed with fibrous elements. Signs
of malignancy were absent.

When examining the patients in
1975, the results were as follows.

In 5 cases an improvement was
found with complete or incomplete
regression, particularly of the gait
disturbance.

In 4 cases the neurological condi-
tion persisted in an unchanged form,
showing no improvement.

Table HI

Peridural lipomatosis associated with
neuromuscular systemic diseases

Disease Number

Spinal muscle atrophy
Werdnig-Hoffmann type 2
Kugelberg-Welander type |

Congenital muscle dystrophy 1

Neurogenic muscle atrophy, unclas-
sified 1
Neurofibromatosis Recklinghausen

[N

In 6 patients a deterioration of
the neurological symptoms occurred.
In these cases the condition was
connected with systemic diseases,
as shown in Table 111. Muscle atrophy
in the upper limbs developed after
the operation in 2 cases.
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Comment

In accordance with a number of
authors [1, 4, 6, 7, 9, 11, 12] it may
be said that the exact pathogenesis
of spinal lipomas and of peridural
lipomatosis is unclear. The high in-
cidence of associated congenital anom-
alies, the age at onset and the pre-
ferentially lumbosacral location sug-
gest a developmental origin from
embryonic mesenchymal cells or re-
sidues of embryonic ectodermal cells
involved in the formation of the spi-
nal cord [2, 3]. The cause of the dys-
raphic syndromes in the lower back
could be a metabolic error before
the fifth somite stage [3].

The clinical features in our 15
cases were not specific. The same
symptoms may occur in various other
diseases, for instance different forms
of restriction of cranial migration
of the spinal cord [9], tumours in
the lumbosacral region [1, 8, 11, 12],
systemic diseases beginning with neu-
rological symptoms in the legs [13],
etc. In most cases the combination
of clinical neurological and radiolog-
ical findings will allow to decide
for a surgical approach. It is never-
theless important that the widening
of the peridural space revealed by
air myelography is not always a
sign of mechanical pressure, as shown
by those of our cases in which the
lipomatosis was associated with some
systemic disease.

In accordance with Matthias and
Lausberg [9] it should be emphasiz-
ed that the question whether or

not an operation is indicated in

childhood, must be considered indi-
vidually in each case.
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Effect of NELtCl-induced metabolic acidosis on
urinary calcium excretion in young infants

By

E. Sulyok

Department of Paediatrics, University Medical School, Pécs

(Received 11th November, 1970)

Urinary calcium and net acid excretion as well as the acid-base
parameters of the blood were determined before and after a NHA4Cl load
applied in a single dose of 2.8 mEq/kg body weight.

In order to assess the effect of maturity and postnatal development,
a study was made on (a) 47 newborn infants with a birth weight of 1000 —
4380 g on the 7th day; and (b) 11 prematures with a birth weight of 1000 —
1970 g, weekly for 6 consecutive weeks. The results were compared to those
for infants of 3—11 months of age.

(i) At one week of age, Mil,01 ingestion resulted in a significantly
greater increase of metabolic acidosis in infants with a birth weight under
2000 g than in the larger ones. With increasing postnatal age the metabol-
ic acidosis of premature infants increased to about the same extent in
response to NH.,01 load irrespective of the pre-loading level of acidosis
or postnatal age.

(i) Both the urinary NAE andUCaEof one week-old infants increas-
ed markedly with increasing birth weight and they were invariably aug-
mented by the acid load.

NH4Cl-induced NAE and UCaE were significantly higher in in-
fants with a birth weight over 2500 g than in their smaller matches (p<
<0.025).

(iii) In prematures, in spite of the postnatal development of renal
capacity to excrete hydrogen ions, the NHA4CIl-induced UCaE remained
unchanged, or expressed in per cents of the pre-loading level even a slight,
statistically not significant decrease could be observed during the first
six weeks of life.

(iv) It is suggested that the skeletal buffering measured as NH4Cl-
induced urinary calcium loss, may be an important defence mechanism
against acidosis already in the early period of life. Low-birth-weight pre-
matures are, however, compromised in face of an acid load by the limited
buffer function of the bones.

Skeletal buffering has been shown
to be an important defence mech-
anism against acidosis in the differ-
ent forms of chronic renal diseases
and in subjects given exogenous acid
load. The chronic metabolic acido-
sis results in demineralization of the
bones, increased urinary calcium loss

and in a negative calcium balance
[3, 17, 18, 19, 26].

This well-known relationship be-
tween the skeletal system and metab-
olic acidosis is somewhat compli-
cated during the early weeks of
life. The imbalance between metab-
olic acid production and the limit-
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ed renal capacity to excrete hydro-
gen ions, particularly in low-birth-
weight neonates, leads to late metab-
olic acidosis [13, 14]. Skeletal growth
and calcium deposition in the bones
liberates hydrogen ions, producing
a further acid load on the already
disturbed acid-base homeostasis [15].
The higher the retention rate of
calcium the more pronounced the
acidosis in small premature infants
[6].

In the present study an attempt
was made to investigate the role of
the skeletal system in the control
of acidosis, by measuring urinary
calcium excretion (UCaE) in NHA4Cl-
induced acidosis. The influence of
birth weight and postnatal age on
the NH4Cl-induced changes in UCaE
was also studied.

Material aim Methods

Three groups of male infants were
selected for the study.

Group | comprised 47 one-week-old
newborn infants who were assigned accord-
ing to their birth weight into the three
categories, (a) 1000—1500 g (n: 13, mean:
1312 g); (b) 1500-2000 g (n: 22, mean:
1754 g); and (c) more than 2500 g (n: 12,
mean: 2935 g). The corresponding mean
gestational age was 30.6 (range: 28—33),
34.1 (range: 30—41) and 37.9 (range:
36—41) weeks, respectively.

Group Il consisted of 11 premature
infants with a mean birth weight of 1644 g
(range: 1000—1970 g) and a mean gesta-
tional age of 32 (range: 29 —35) weeks.

In all cases the pregnancy, the delivery
and the perinatal course were unenventful.
The birth weight of all infants, except for
a small for dates pair of twins in group I/b

E. Sulyok: NHJJI-induced acidosis

(birth weight: 1850 and 1890 g, gestational
age: 41 weeks), fell within the 10th and
90th percentiles according to the local
chart [8].

The infants were fed appropriate cow’s
milk formulas by a round the clock feeding
pattern at 2-hourly intervals until they
weighed about 1500 g, and 3-hourly there-
after. Food intake was gradually increased
in all infants to attain a calorie and fluid
intake of 120—140 cal/kg and 180—200
ml/kg, respectively, by the end of the
second week of life. 3000 TU vitamin D3
was given on alternate days after 14 days

of age.

Group Il included 22 healthy male
infants of 6817 g mean body weight
(range: 4500—11750 g) and 6.9 months

mean postnatal age (range: 3—11 months).
Vitamin D3 was given in a dose of either
3000 1U on every second day or 50 000 IU
weekly after 2—4 weeks ofage. No clininal,
biochemical or radiological features of
rickets were observed prior to the study.
The babies were fed cow’s milk formulas
providing about 2.5 g protein and 100—120
c.al/lkg/day, respectively.

Procedures

Urinary calcium and net acid excretion
as well as the acid-base parameters of the
blood were determined before and after
an NH.C1 load applied in a single dose of
2.8 mEq/kg body weight. Urine was frac-
tionally collected wunder toluene for a
period of 12 hours. The specimens were
refrigerated, pooled and analysed imme-
diately for pH, titratable acidity, ammonia
and within a few hours for calcium. The
collection started at 10 p.m. for a control
period of 12 hours. At 10 a.m. 2.8 mEq/kg
NH4Cl was given by mouth or stomach
tube and urine collection continued for
another 12 hours.

Arterial blood samples were obtained
at the end of the control period and about
4 hours after NH4CL ingestion. The NH4Cl
loading test was performed on the 7th day
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of life in group I, on the 7th day and later
weekly for 6 consecutive weeks in group
Il and on one occasion in group I11.

Analytical methods, calculations

Arterial blood acid-base status was
determined by the method of Astrup [1].
Urinary pH was measured at 38°C with a
Radiometer pH meter, titratable acidity
according to Folin (end point of titration,
pH 7.4), urinary ammonia according to
McCullough [21] and urinary bicaibonate
was calculated from the Gamble nomog-
ram, using the corresponding pH value [9].
Urinary calcium was measured complexo-
metrically [23].

Net acid excretion consisted of the sum
of urinary titratable acid plus ammonium
ion minus bicarbonate. Statistical analysis

was performed by calculating the means
and the standard errors. The p values
presented were determined by Student’s t
test.

Results

Metabolic acidosis

To characterize the changes in
metabolic acidosis, the negative base
excess before and after NHA4CL inges-
tion is shown in Fig. 1 In one-week-
old newborns the base excess ini-
tially was similar irrespective of
birth weight. All infants responded
to the NH4CL loading by increasing
the negative base excess (Fig. 1/a).

Fig. 1. Base excess in one-week-old newborn infants with different birth weights (a)
and a group of prematuresduring the firstsix weeksof life (b), before and after 2.8 mEq/kg
NHA4CL administration. Vertical bars represent the standard errors of the means.
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Fig. 2. Urinary NAE of one-week-old newborn infants with different birth weights (a)
and a group ofprematures during the first six weeks of life (b), before and after 2.8 mEq/kg
N H (01 administration.

This increase was significantly high-
er in infants with a birth weight
under 2000 g than in the larger ones
(p -=0.05)

The postnatal development of me-
tabolic acidosis in premature infants
(group 1) is seen in Fig. 1/b. The
metabolic acidosis was the most
pronounced in the second and third
weeks of life and it fell to about 4
mEqg/l by the end of the study.
This value agreed well with that
found for older infants. The NHA4CL
load resulted in an increase of aci-
dosis of about the same degree irre-
spective of either the pre-loading
base excess, or the postnatal age of
the infants.

Urinary net acid excretion (NAE)

Urinary NAE of one-week-old in-
fants markedly increased with increas-
ing body weight and it was invaria-
bly augmented by the acid load.
The NHA4Cl-induced H + excretion
(A NAE) was significantly higher
in infants with a birth weight over
2500 g than in their smaller matches
(Fig. 2/a).

With increasing postnatal age the
NAE of premature infants was stead-
ily increasing and reached its max-
imum of about 45 /(Eg/min/1.73 m2
at the end of the fourth week. Sub-
sequently it was maintained at that
level or even a slight, statistically
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Control

Fig. 3. UCaE of one-week-old newborn infants with different birth weights (a) and a
group of prematures during the first six weeks of life (b), before and after 2.8 mEq/kg
NH,C1 administration.

insignificant, decrease could be ob-
served. In response to NHA4CL ad-
ministration the NAE significantly
rose, but the magnitude of this rise
considerably changed with postna-
tal age. During the first four weeks
of life A NAE gradually decreased to
a value of 4 pEqg/min/1.73 m2 fol-
lowed by an increase in the 5—6th
weeks which was comparable to
that found in the first week, but
significantly lower than that observ-
ed in older infants (Fig. 2/b).

Urinary calcium excretion (UCaE)

As shown in Fig. 3/a, UCaE of
the newborn infants markedly increas-
ed with increasing birth weight both
before and after NH4CL loading,

while the NHA4CL administration re-
sulted in a significantly higher rate
of UCaE in infants with birth weight
over 2500 g (p <0.025).

UCaE of premature infants show-
ed a clear tendency to rise during
the study period of six weeks, al-
though this trend did not reach signif-
icance and it was interrupted by
a higher value found in the second
week (Fig. 3/b). NHA4CL ingestion
enhanced the rate of UCaE in each
postnatal age and paired 7-testing
showed the differences to be signif-
icant (p <0.025).

Relationship between UCaE and NAE

Figure 4 compares the NHA4CI-
induced increase of urinary NAE
and UCaE. It can be seen that in
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ANAE AUCaE

AUAE AUCaE Birth weight
JJIEQ/min/173 m2

Fig. 4. XH4Cl-induced urinary XA K and UCaE of one-week-old newborn infants with
different birth weights (a) and a group of prematures during the first six weeks of life (b).

NAE AUCaE Birth weight
gEq/min/1,73 m2 per cent b

Fig. 5. Urinary NAE before and after NH4Cl administration and the NHA4Cl-induced
UCaE expressed in percentage of the basal value of one-week-old newborn infants (a)
and a group of prematures during the first six weeks of life (b).
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the first week of life both increased
at a similar rate with increasing
body weight (Fig. 4/a). The prema-
tures of group Il responded to NH4CL
loading with about the same increase
of UCaE irrespective of postnatal
age, and their NAE gradually fell
until the fourth week, followed by
an increase in the further periods
of study (Fig. 4/b).

In older infants both responses
were parallel and significantly high-
er than that found for the prema-
ture infants (pcO.Ol).

Urinary NAE both before and af-
ter NHA4CL ingestion and the NH4CL
induced increase of UCaE expressed
as a percentage of pre-loading value
are shown in Figure 5. It can be
seen that the newborn infants with
birth weights above 2500 g were
able not only to excrete more hy-
drogen ions but also to increase the
UCaE similar as the older infants
(Fig. 5/a). In prematures, the per-
centage increase of UCaE in response
to NH4CL load was most pronounced
in the first week (60.8%), and with
the increasing renal capacity to ex-
crete hydrogen ions it decreased to
36% by the 5—6th postnatal week.
This general declining trend was
interrupted by a deep fall in the
second week of life (Fig. 5/b).

Discussion

A complex relationship has been
demonstrated between metabolic aci-
dosis and calcium metabolism. Acute
metabolic acidosis raises serum cal-

cium concentration by directly releas-
ing calcium from the bones and also
by enhancing the PTH effect to
mobilize calcium from the bones.
In the kidney, acidosis directly in-
hibits tubular calcium reabsorption,
but at the same time enhances the
effect of PTH to increase it. These
two opposite effects of acidosis on
renal calcium handling result in an
increased urinary calcium loss [4].

In addition to metabolic acidosis,
the UCaE influenced by other fac-
tors, even in healthy subjects, such
as dietary calcium intake [16], cal-
cium-phosphorus intake ratio [20,
32], fat composition of the diet [2,
11], skeletal size [16], hormones
[25], vitamin D supply [24] and the
maturity of the kidney [30].

In order to assess the effect of
metabolic acidosis on UCaE, it was
necessary to standardize the experi-
mental conditions (similar nursing
conditions, standard feeding pattern
and vitamin D supply) and to keep
constant the factors other than aci-
dosis. This latter criterion was ful-
filled by applying an NH4Cl load
at the end of the control period of
12 hours, followed by a test period
of the same duration. In this way
each subject served as his own
control and the changes in UCaE
were thought to be due solely to
the NH4Cl-induced metabolic acidosis.

On the basis of the well-established
relationship between metabolic aci-
dosis and UCaE [3, 17, 18, 19, 26],
the acidosis-induced urinary calcium
loss may be regarded as a reliable
measurement of skeletel buffering.
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It must, however, be taken into
account that in response to acidosis
calcium is released not only from
the bones, but from the exchangeable
calcium pool as a whole [27]. On
the other hand, the bone also con-
tains a very large quantity of sodi-
um and in metabolic acidosis sodi-
um is also released into the extra-
cellular fluid in exchange for hy-
drogen ions [5].

The present results seem to sug-
gest that in newborn infants the buf-
fering function of the skeleton is
increasing with increasing birth weight.
This finding is consistent with ear-
lier observations demonstrating that
in the human fetus calcium accu-
mulates at an increasing rate as
pregnancy advances, particularly af-
ter the 28th week [28, 29].

In prematures, the postnatal cal-
cium retention rate was found to
be lower than that in utero, resulting
in a cumulative calcium deficit which
manifests with a marked bone de-
mineralization at the age of 6—7
weeks [6, 7, 10, 22, 29]. This cumu-
lative calcium deficit may be respon-
sible for our findings showing that
the acidosis induced UCaE in prema-
ture infants remains unchanged or,
expressed in percents of the pre-
loading level, even a slight, statis-
tically not significant decline may
be seen as the infants grow older.

The higher rate of UCaE in re-
sponse to NHA4CL ingestion in infants
of higher birth weight might be due
to the more advanced maturation
of renal handling of calcium. The
results obtained in prematures, where

the acidosis induced UCaE remains
unchanged in spite of the postnatal
development of renal capacity to
excrete calcium, provide, however,
suggestive evidence that in NH4CL
acidosis the increase of urinary cal-
cium loss does not depend on renal
maturity and it is mainly influenced
by skeletal size and mineralization.

Most of the present data on the
acid-base parameters of the blood
and urinary NAE have been publish-
ed previously [12, 31]. In this study
the UCaE was related to them in an
attempt to assess the relative impor-
tance of skeletal buffering in the
control of acidosis.

Assuming a bone buffer equiv-
alent quoted by Kildeberg of 20 mEq
H+/OH- for each 1000 mg Ca++
laid down or reabsorbed from the
skeleton [14], the observed changes
in calcium excretion may be regard-
ed to reflect an unimportant skele-
tal buffering relative to the urinary
NAE.

In chronic NHA4CI-induced acidosis,
however, the quantity of retained acids
was matched on an equivalent [17],
or—as aresult of carbonate-phosphate
interchange within the apatite crys-
tal —even less than equivalent basis,
by negative calcium balance [18].
These data seem to suggest a higher
bone buffer equivalent, consequent-
ly a more efficient skeletal buffering.

The present study does not pro-
vide sufficient quantitative informa-
tion as to the role of the skeleton
in the control of acidosis, therefore
simultaneous hidrogén ion and cal-
cium balance studies are needed to
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describe quantitatively the relation-
ship between metabolic acidosis and
the skeletal system. Still, our findings
can be interpreted as indicating that
skeletal buffering may be an important
defence mechanisms, against acidosis
even in the early period of life, when
the growth and mineralization of the
skeleton has mainly been regarded
as an additional factor to increase
the endogenous acid production [6,
14, 15].

It is also suggested that low-birth-
weight neonates are handicapped in
maintaining the normal acid-base
status not only by the limited renal
capacity to excrete H+, but also
by the limited buffer function of
the bones.
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Psychischer Zustand im Schulalter von wegen
Hydrozephalus operierten Kindern

Von

L. VEKASSY und E. Paraicz

Institut fir Neurochirurgie, Budapest

(Eingegangen am 12. November 1976)

I. Die wegen Hydrozephalus operierten Kinder eignen sich zur
Erziehung und kdénnen unterrichtet werden. Sie verfiigen Uber einen aus-
reichenden Intellekt und Uber die Mdglichkeit zur selbstdndigen Lebens-
fuhrung. Unter unseren 30 schulpflichtigen Patienten besuchen 17 die
Grundschule, 8 eine heilpadagogische Schule, 2 eine Klasse mit geringerer
Schilerzahl (Ubergang zwischen Grundschule und Heilpddagogie), wéh-
rend 2 Kinder schulbefreit sind.

Il. Sie verfugen uUber einen guten Kontakt, ihre Gruppenposition
und ihre interpersonalen Beziehungen sind gut, sie weisen jedoch affek-
tive Schwankungen auf.

I11. Als Folge geistig-physischer Belastungen melden sich bei ihnen
emotionale Schwankungen, in der Familie sind ihre Beziehungen depen-
dent und sie haben einen intensiven Anspruch auf Empathie.

IV. Neue, unerwartete Reize l6sen bei diesen Kindern Schwierig-
keiten aus, ihre vegetativen und motorischen Eigenschaften sind akzentu-
iert, ihre Aufmerksamkeit zeigt Schwankungen, sie werden rasch mude,
und praferieren das Thema ,,Krankheit”.

V. Fur die Schule und fur die Eltern mul eine genau umgrenzte
Behandlungsweise ausgearbeitet werden, die sich zur Férderung des Reso-

zialisationsprozesses der mit Hydrozephalus operierten Kindern eignet.

Die bei der Behandlung der hyper-
tensiven, progressiven Form des Hy-
drozephalus des Sauglingsalters ange-
wandte ventrikuldre Shuntoperation
brachte sowohl in der Klinik der
Krankheit als auch in den spateren
somatopsychischen Ergebnissen
grundlegende Anderungen mit sich.
Die Zahl der neurologisch und psycho-
somatisch kompensierte Féalle hat
sich wesentlich erhdht. Da seit Ein-
fihrung des erwédhnten Eingriffs be-
reits Jahre vergangen sind, bot sich
eine  Mdglichkeit zur Uberpriifung
der Entwicklung dieser Kinder. In
diesem Sinne trachteten wir in vor-

liegender Arbeit die Frage zu beant-
worten, wie sich unsere, das Schul-
alter erreichten und bereits die Schule
besuchenden, mit Hydrozephalus ope-
rierten Patienten in der Familie bzw.
in der Schule verhalten.

Uberblick der Literatur

Nutsen [6]fand bei einemsummier-
ten Krankenmaterial (95 eigene
Falle, 544 Falle von Spitz sowie
655 Falle von Fortz) in 55—70 %
der Falle einen 1Q zwischen 0,75
und 0,85. 15 der 34 Kindern, bei
denen Meatey und Mitarb. [5] eine
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atriale Shuntoperation durchfihrten,
waren nach 7 Jahren noch am Leben,
5 von ihnen verfugten Uber eine nor-
male Intelligenz, und weitere 5 wa-
ren unterrichtbar. In einer Gruppe,
in der der ProzeR spontan stagnierte,
fand Laurence [3] in 41 % der
Falle einen 1Q-Wert zwischen 100
und 85, wahrend nach den Angaben
von Hagberg und Sjésgren [1] eine
normale Intelligenzleitung in der Half-
te der Falle zu registrieren war.
Hemmer und Ditt [2] fUhrten ihre
Untersuchungen 5—10 Jahre nach
dem Eingriff durch: der 1Q war zwi-
schen 90 und 110 in 42 % der Félle,
zwischen 70 und 90 in 55 % der
Féalle; Uber das Schicksal von 34
der 174 operierten Féalle berichteten
die erwahnten Verfasser nicht. Lor-
[4] beobachtete in 22 von 28
Hydrozephalusfallen; der 1Q im Al-
ter von 7—11 Jahren in 3 Fallen
120—129, in 11 Féallen durchschnitt-
lich, in 4 Féllen niedrig und in 5
Féallen retardiert. So vertrat er die
Ansicht, dal der chirurgische Ein-
griff bei keinem kongenitalen Hy-
drozephalus versdumt werden darf.
Unger und Mitarb. [8] berichteten
Uber 42 Kinder, bei denen eine Shunt-
operation vorgenommen wurde; die
Werte des 1Q waren bei 17 normal,
bei 10 Patienten war eine schwere
geistige Retardation zu finden.

Im Laufe unserer vorangehenden
Untersuchungen gelangten wir zur
Feststellung, dal? die geistige Ent-
wicklung der shuntoperierten Patien-
ten das dem Alter entsprechende
Niveau meistens erreicht oder anné-
hert [7]. Wir untersuchten 23 Kin-

bee
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der im Alter zwischen 2 und 5 Jah-
ren; ihre Entwicklung war durch
verspatete Maturation und eine emp-
findliche, instabile Affektneigung
charakterisiert. Der mentale Zustand
war in 14 Fallen intakt, in 9 retar-
diert (die Retardation belief sich
in 3 Fallen auf 1 Jahr und in 6
Féllen auf 2 bzw. mehr Jahre).
In einer darauffolgenden Untersu-
chungsserie Uberpriften wir die sich
auf die Entwicklung und auf den
mentalen Zustand beziehenden Da-
ten von 100 Hydrozephalus-operier-
ten Kindern. Die Entwicklung war
oft verzogert: sie salBen mit 11 Mo-
naten, standen mit 14, liefen mit
24, redeten mit 31 und wurden stu-
benrein im Alter von 29 Monaten.
37 Kinder waren linkshandig, sie
zeigten eine affektiv-emotionelle In-
stabilitat, ihre Aufmerksamkeit war
fluktuierend und ermidete rasch,
ihre Beziehungen wiesen einen de-
pendenten Charakter auf. In der
Familie und der Schule bildeten sie
soz. einen Fremdkdrper und wur-
den somit betont affektiv behandelt.
Weder die Umgebung noch das Kind
wulten es, wie sie Uberhaupt mit
dem Shunt leben sollen: Die menta-
len Leistungen entsprachen in 80 %
dem Alter und den Anforderungen
der Schule, in 9 % der Falle belief
sich die Retardation auf 1 Jahr,
in 7 %auf 2 Jahre, wahrend 4 %der
Falle waren imbezil.

Ein Vergleich der mentalen Leistun-
gen der in der Literatur publizierten
verschiedenen Gruppen ist schwierig,
da keine einheitliche und mitunter
sogar unbekannte Untersuchungs-
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verfahren und Intelligenzkategorien
verwendet worden sind. AuRerdem
handelt es sich offensichtlich um
zwei verschiedene Gruppen. Zur Zahl
der spontan stagnierenden Félle zahlt
man heute auch jene Falle, die fru-
her ohne Shunt tddlichen Ausgangs
waren, dank der Operation aber mit
guten Fahigkeiten am Leben gehal-
ten werden konnten. Das ist eine
neue, sich gerade jetzt ausbildende
Gruppe der Kinder, deren Charak-
teristika noch unbekannt sind.

Die kontinuierliche Spéatkontrolle
der mentalen Funktionen muB in
die Behandlung unbedingt eingebaut
werden, da ja die sich aus den fru-
heren Schadigungen der Assoziations-
systeme ergebenden Symptome sich
verhéltnisméaRig rasch normalisieren,
weshalb die zentrale Funktion einen
brauchbaren Parameter der Gehirn-
entwicklung darstellt. Unter den
Patienten, die an schwerer Hyper-
tension litten und friher ohne Shunt
verstorben waren, erreicht heute be-
reits eine stets ansteigende Zahl das
Schulalter und so bietet sich die
Madglichkeit ihre mentale Leistung,
ihre Anpassungsfahigkeit bzw. ihre
Personlichkeitseigenschaften kennen-
zulernen, d. h. unsere diesbeziiglichen
Kenntnisse zu erweitern.

Material und Methodik

Unser Material besteht aus 30, an
unserer Abteilung operierten (atriale
Shuntoperation, mit dem Pudenz-Heyer-
schen Katheter; die Eingriffe fanden
im Alter zwischen 6 und 14 Monaten statt)
Kindern, die heute bereits das Schulalter

(zwischen 6 und 11 Jahren) erreicht haben;
3—9 Jahre nach der Operation sandten
wir den Eltern und der Schule dieser
Kinder einen Fragebogen, welcher in 5
wichtigen Themenkreisen gehdrende 60
Fragen enthielt; die erwadhnten Themen-
kreise waren:

I. mentale Leistung,
Il1. Kontakt,
I1l. Schwierigkeiten, charakteristischen
Eigenschaften,
1V. Geflhle-Emotionen
V. Vorschlage.

Da wir die vielseitige Beantwortung
der gestellten Fragen bestrebten, werden in
vorliegender Arbeit nur die auf 48 Fragen
erhaltenen Antworten ausfuhrlich erlautert
(einige Fragen Uberdeckten oder ergénz-
ten einander).

1. Geschlecht: 16 Madchen, 14 Knaben.

2. Alter: Alle Kinder haben das 6. Jahr
vollendet und sind demzufolge schul-
pflichtig.

3. Wo wohnen sie (in der Familie, in
einem Institut, in einer Wochenschule
(von wo sie nur am Wochenende nach
Hause gehen, oder bei Pflegeeltern): 28
Kinder leben in der Familie, 2 im Institut.

4. Wohin wurde das Kind eigeschult

17 Kinder in die Grundschule,

8 Kinder in eine heilpddagogische
Schule

3 Kinder sind schulbefreit (1 Jahr Ver-
schiebung)

2 Kinder besuchen eine Klasse mit
geringerer Schiilerzahl  (Ubergangsstufe

zwischen Grundschule und Heilpéddagogie)

5. Spezielle Schulabteilung: 2 der 17
Grundschiler besuchen eine Schulabteilung
fur Mathematik.

6. Durchfall bei der Prifung oder nicht
versetzt : Alle 17 Grundschuler haben die
Prifung bestanden und wurden versetzt, 3
der 8 Schiler der Heilpddagogie fielen im
ersten Semester der ersten Klasse durch.

7. Welche Schule bzw. welche Klasse
besucht das Kind ?

17 Kinder besuchen die Grundschule
(von der 1. bis zur 1V. Klasse),
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8 Kinder eine heilpddagogische Schule
(1 Kind einen vorbereitenden Kurs fur
Blinde, 4 Kinder eine Klasse fir debile
und 3 eine fur imbecile Félle),

2 Kinder eine Klasse mit geringerer
Schulerzahl,

3 Kinder erhielten 1 Jahr Verschiebung
(ihnen haben wir auch weiterhin den
Besuch des Kindergartens empfohlen).

8. Studienergebnisse : Die Ergebnisse der
17 Grundschuler zeigten folgendes: aus-
gezeichnet 3 Kinder, Sehr gut 4 Kinder,
Gut 6 Kinder, Zweizudrei 3 Kinder und
Genugend 1 Kind, wéhrend sich die Zen-
suren der 8 Schilern der Heilpéddagogie
folgenderweise gestalteten: Gut 2, Zwei-
zudrei 3, und durchgefallen 3 Kinder.

9. Welches Unterrichtsfach verursacht
die groBten Schwierigkeiten ? Bei den
Grundschilern steht das Turnen an erster
Stelle; dies widerspiegelt sich nicht immer
in den Zensuren, weil die Mehrzahl unserer
Kinder vom Turnen befreit wurde. An
zweiter Stelle steht Schreiben und Lesen,
was eng zur vorangehenden Erscheinung
gehdrt, d.h. eigentlich eine feinere Projek-
tion desselben ist. Das drittschwerste
Lehrfach ist das Rechnen. Bei den Schilern
der heilpadagogischen Schule steht als
schwerstes Lehrfach das Rechnen an er-
ster Stelle, danach folgt Lesen und Schrei-
ben und an dritter Stelle das Turnen. Der
Unterschied 14Bt sich vielleicht mit einer
anderen péadagogischen Auffassung und
Anschauung erklaren.

10. Ist das Kind beim Lernen auf eine
Hilfe angewiesen ? Bei 14 Grundschilern
wurde die Frage bejaht, 3 Kinder lernen
selbstdndig, alle Schiler der Heilpddagogie
bendtigen eine Hilfe beim Lernen.

11. Besucht das Kind ein Tagesheim ?
Keiner der Grundschiuler besucht ein
Tagesheim und nur 2 der Schiler der
heilpddagogischen Schule sind Tages-
heimbesucher.

12. Unter wessen Obhut ist das Kin
In 19 Fallen ist es die Mutter, in 5 die
GroReltern und in 6 Fé&llen ein Familien-
mitglied (»jemandc).

13. Wessen padagogischer Einflufl kommt
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am starksten zur Geltung? In 24 Faéllen
der der Mutter, in 4 hat die GroBmutter
und in 2 der Vater ein Wort zu reden.

14. Wie gestaltet sich die Aufmerksam-
keit des Kindes ? All die 27 Schulkinder
neigen zur Ermidung, ihre Aufmerksam-
keit ist schwach und ungleichmaRig, sie
kénnen langfristig weder belastet, noch in
Anspruch genommen werden.

15. Hat das Kind zuhause irgendwelche
korperliche Arbeit zu verrichten ? lhre kor-
perliche Leistungsfahigkeit ist schwach, die
Eltern bemerken aber einstimmig, daRB sie
sich furchten, ihre Kinder zu irgendeiner
physikalischen Arbeit zu bewegen; 28
Kinder arbeiten somit im Haushalt nicht,
wéhrend 2 gelegentlich, wenn sie Lust
haben, den Eltern behilflich sind.

16. Interessen? Bei 11 Schilern der
Grundschule hat das Interesse keinen
kinetischen Charakter, 6 Kinder sind
dagegen an solchen Spielen (Ballspiel,
Turnen, Radfahren, Schwimmen) interes-
siert. Unter den Schulern der Heilpddagogie
gehdren 5 in die letzterwdhnte Gruppe,
wéhrend in 3 Fallen eine Passivitat mit
mentalem Hintergrund vorliegt.

17. Links- oder rechtshandig ? 14 Kinder
sind rechtshandig, 9 linkshéndig und 7 bila-
teral.

.18. Fanden Versuche zur Umgewdhnung
statt? In 11 Fallen; bei 3 der 9 Links-
héndigen und 2 der Bilateralen waren sie
erfolgreich.

19. Sprachfehler? Bei 7 Kindern Dysla-
lie, bei 2 Tachyphrasie, 1 Kind mit Nasen-
stimme; 2 der 7 Kinder mit Dyslalie sind
Schiler eines heilpddagogischen Instituts.

20. Storungen beim Schreiben und
Lesen ? In 9 Féllen (4 besuchen die Grund-
schule und 5 die heilpadagogische Schule).

21. Was ist die Ansicht der Eltern
beziiglich der Fahigkeiten bzw. der Ruck-
standigkeit ihrer Kinder ? Samtliche Eltern
betonten, daR sie sich freuen, dal das Kind

dZam Leben blieb und sie mit ihren Fahig-
keiten zufrieden sind. Was die Verhal-
tungsweise der Kinder anbelangt, werden
Intoleranz, Ermudbarkeit und durch kleine
Reize ausgeldste groRBe Reaktionen beklagt;
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auBerdem wird immer wieder die Frage
gestellt, wie denn das Kind leben soll,
ohne seinen Kopf (das Ventil) zu gefahrden.

22. Handfertigkeit ? Die Kinder gelten
im Vergleich zu den Altersgenossen bzw.
Geschwistern im allgemeinen als unge-
schickt. Nach Meinung der Schule verfigen
6 der 17 Grundschiler und 4 der 8 Schuler
der Heilpadagogie uber keine befriedigen-
de Handfertigkeit.

23. Kdrperliche Geschicklichkeit ? Ein
Grundschiler und alle Schiler der Heil-
padagogie werden in dieser Beziehung
schlecht qualifiziert. Die Daten sind aber
ungenau, weil die meisten Kinder vom
Turnen teilweise oder ganz befreit sind.

24. Hat dasKind Angst von irgendetwas ?
In 14 Fé&llen sprach die Antwort fir eine
transzendente Angst, 9 Kinder flrchten
sich von Krankheiten die irgendwie mit
ihrem Kopf Zusammenhédngen; hier sei
noch erwdhnt, dal jedes Kind viele Fragen
im Zusammenhang mit seinen Kopf be-
treffenden Krankheiten stellt.

25. Welche Fragen beschaftigen das
Kind? 21 Kinder befragen ihre Eltern
regelmé&Rig, weshalb sie flies oder jenes
nicht tun durfen, weshalb sie so besonders
gehutet werden, weshalb sie nicht wie ihre
Kameraden spielen, laufen oder sich
beschéaftigen durfen, weshalb sie als Klein-
kinder operiert wurden, wann das Rohr
entfernt wird und ob sie etwa sterben
mussen, wenn das Rohr irgendwie einen
Schaden erleidet?

26. Freundschaft,
Kameraden ? 6 Kinder spielen gerne allein,
nach Ansicht der Schule unterscheiden sich
diese Kinder von ihren Altersgenossen
nicht. Der seelische Zustand, der ihre Akti-
vitdt determiniert, ist die Mudigkeit.
Stimmungen, Wi itterungsanderungen
(»Fronteinbruch«) sind bei diesen Kindern
beeinfluBende Faktoren. lhre Gruppenpo-
sition ist nicht peripher, dagegen bilden sie
aber auch keinen Mittelpunkt der Gemein-
schaft.

27.
Kinder neigen zur Unruhe,
Affektivitat und Eruption.

Ruhige oder unruhige Kinder?
Reizbarkeit,
6 sind ruhig,
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passive; 3 torpid (imbezil), 2 launisch und
unberechenbar paradox.

28. Verhalten in der Schule: 1hr Verhal-
ten wird durch frihere Dispositionen be-
stimmt, dementsprechend kénnen sie in
der Schule »brav« oder »schlimm« sein.
Irgendwelche Einwé&nde gegen ihr Verhal-
ten seitens des Klassenlehrers bestehen nur
in 5 Fallen, dagegen sitzen 22 der 27 Schul-
kinder in der ersten Bank.

29. Hat das Kind eine Vorliebe zum
Auftreten ? Die Eltern von 3 Grundschulern
sowie die von 5 Schilern der heilpaddago-
gischen Schule bejahten die Frage; die
letzterwdhnten Kinder gehdéren unter die
mental schwacher regulierten Falle.

30. lhre Rolle in der Gemeinschaft?
Jedes Kind kann aktiviert werden und sie
beteiligen sich an tier Arbeit der Klasse,
sie sind zuverlaBlich und nehmen Aufgaben
innerhalb ihres eigenen Belastungsniveaus
auch freiwilligaufsich. Die friher bereitser-
wahnten Ermidungsfaktoren werden auch
im Zusammenhang mit dieser Frage betont.

31 Tapfer, tollkihn, uniberlegt ? Diese
Eigenschaften lagen bei keinem unserer
Kinder vor, was indessen flr einen regu-
lierten Charakter spricht.

32. Besitzt das Kind die Fahigkeit das
Erlernte in fremder Umgebung zu realisie-
ren? Die Schule &uBerte Uber 3 Kin-
der die Meinung, daB ihre Leistungen ge-
ringer sind, wie fias zu erwarten waére,
diese Kinder zeigten aber dieselbe Selbst-
verwirklichung wie ihre nicht operierten

Beziehungen zu denKlassenkameraden. Die operierten Kinder

sind nicht durch niedrigere Leistungen
charakterisiert.

33. Schlaf? 11 Kinder reden im Schlaf,
sie walzen sich herum und knirschen die
Zahne. 9 Kinder schlafen nur langsam ein,
sie wachen aber spat auf, 3 schlafen viel
(long sleep), in 7 Féallen steht bei dieser
Frage keine Bemerkung.

34. Korpergewicht, Korperhdhe ? Ihr
Appetit ist unterschiedlich, sie sind grof3-
tenteils wéahlerisch. Kdérpergewicht und

1Korperhdhe entsprechen sowohl bei den
Maédchen, als auch bei den Knaben dem
ungarischen Durchschnitt.
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36. Wer erteilt die Ratschldge im ZusamEltern, schwache Konstitution, Anfallig-

menhang mit der Krankheit? In 24 Falle
die Mutter, in den Ubrigen Féallen die Schule
oder ein Familienmitglied. Auch hier stehen
die Mutter im Vordergrund, wéhrend sich
das Krankenhaus (obwohl Kinder und
Eltern auch nach der Operation eine lange
Zeit hindurch unsere Ambulanz besuchten)
an dieser Arbeit nicht beteiligt. Die Eltern
geben oft Ratschlage und Erklarungen die
aller Wahrscheinlichkeit nach von guter
Absicht herrihren, dagegen aber ungenau
sind.

36. Turnt das Kind in der Schule ? 23
Kinder sind vom Turnen vollkommen und
4 teilweise befreit, die 3 Kinder, die den
Kindergarten besuchen, durfen ebenfalls
nur bestimmte Turnibungen durchfihren.
Das ist eine sehr beachtenswerte Angabe,
sie zeigt namlich, daR allen unseren Schul-
kindern viel Freude an der Bewegung ent-
zogen wird, welche Umsténde sie im Lernen
und auch in ihrer Selbstsicherheit nachteilig
beeinflussen.

37. Was wird dem Kind wegen seiner
Krankheit verboten ? Selbstandiger Verkehr
mit Fahrzeugen, Radfahren, Klettern auf
eine Leiter, einen Baum und Uberhaupt die
Hohe selbst, Fulballspielen, Schaukeln,
Raufereien sind 19 Kindern verboten.
Das Kind ist also von einer ausgesproche-
nen Lokomotionsbarriere umgeben. Die
Stichhaltigkeit dieser Bewegungsbeschréan-
kung sollte von &arztlicher Seite unbedingt
Uberpruft werden.

38. Verhéltnis zu den Geschwistern ? In 9
Fallen deuteten die Eltern auf die sich aus
der Krankheit ergebenden Beglinstigungen
zu Lasten der Geschwister soz. als Kom-
pensation hin. Diese Erscheinimg ist ein
Faktor der betont emotionellen Erziehung.

39. Vorschlageoder Bittenan dasKranken-
haus ? Aus allen Antworten klang die Sorge
heraus, wie denn das operierte Kleinkind
mit einem Rohr im Kopf erzogen werden
soll und wo die Grenze liegt, die ohne
Gefédhrdung des Kindes nicht Gberschritten
werden darf.

40. Charakteristische Eigenschaften ? Ab-
hé&ngigkeit, Liebkosen, Enteignung der

keit zu Krankheiten (Erkéltung, Entzin-
dung, Infektionskrankheiten, »Leichtfer-
tigkeit«, Angst von Krankheiten, Reizbar-
keit, zyklische Stimmungen.

41. Krankheitsveranlagung? In 14
Fallen besteht eine ausgesprochene Préa-
disposition zu Krankheiten, 12 Kinder
stehen wegen Exhaustionsbeschwerden un-
ter neurologischer Behandlung.

42. Selbstandigkeit? Im Einklang mit
der Meinung der Schule berichteten 24
Eltern Uber mangelnde Selbstéandigkeit
und eine Hemmung der Aktivierung bzw.
der Erreichung von Leistungen.

43. Neigung zum Weinen, zur Empfind-
lichkeit und zum Stimmungsumschwung ?
Diese Eigenschaften melden sich bei allen
operierten Kindern von Zeit zu Zeit.

44, Gesichtspunkte bei der Erziehung?
In der Erziehung dominiert das Geflhl
und eine groRere Zulédssigkeit; viele Eltern
klagen Uber Selbstversorgungsschwierig-
keiten.

45, Schwierigkeiten der Erziehung? In
den Antworten widerspiegelt sich die
Unsicherheit der Eltern: Sie wissen nicht
wie sie sich ihrem Kind gegeniber verhal-
ten sollen. Sie wissen nicht, ob ihre Zulés-
sigkeit richtig ist, sie mdchten ihre Erzie-
hung aufreelle Grundlagen legen. Auch die
zukunftige Berufswahl macht ihnen Sor-
gen, es ist schwierig, einen Beruf zu finden;
welcher das Kind nicht gefahrdet und mit
seiner korperlich-geistigen Toleranz in
Einklang gebracht werden kann.

>46. Lernen (leicht oder schwer), VergeR-
lichkeit ? 8 der die Grundschule besuchen-
den Kinder lernen leicht, 4 sind nicht
genugend fleiBig, 6 lernen schwer. Alle
Schiler der heilpddagogischen Schule haben
groBe Schwierigkeiten beim Lernen, sie
konnen ihre Ergebnisse nur um den Preis
von harter Arbeit erreichen. 1 der 2 Kinder
die die Klasse mit geringerer Schulerzahl
besuchen, hat grofle Schwierigkeiten beim
Lernen, 2 Kinder werden né&chstes Jahr
wahrscheinlich in eine heilpddagogische
Schule verlegt, und 2 sind auf intensive
Hilfe angewiesen.
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47. Enurese? Uber das Bestehen von
Enuresis nocturna klagten die Eltern von
9 Kindern (6 besuchen die Grundschule, 3
die heilpddagogische Schule).

48. Neigung zur Erregtheit ? Vegetative
Zeichen in schwacherer oder Stéarkerer
Form liegen in 21 Fallen vor, affektive
Labilitat in 8 und Kollapsneigung in 1 Fall.

Besprechung

Unser Material besteht aus Schul-
kindern, die sich zur Erziehung und
Unterrichtung eignen und somit tber
samtliche Madglichkeiten der Soziali-
sation verfigen. Ihre Schulergebnisse
sind gut, ihre Leistungen entsprechen
dem Niveau der Durchschnittspopu-
lation. Diese Angaben sprechen dafir,
dal bei den wegen Hydrozephalus
operierten Kindern — mit dem Vor-
behalt, da eine entsprechende Selek-
tion noétig ist — ein langfristiger,
realer Erziehungs- und Unterrichts-
plan aufgestellt werden kann.

Unter den Lehrfachern verursacht
das Turnen die meisten Schwierigkei-
ten. Eine Erklarung dafur liefert
einerseits die operationsbedingte Be-
wegungsbeschrankung, anderseits die
angstliche Sorge, die das Kind in der
Schule und im Elternhaus umgibt.
Diese letzterwéhnte Erscheinung ma-
nifestiert sich sogar in mehreren
Formen (Spiel, Berufswahl, Schwim-
men, Belastung usw.).

Unsere 14 dyslektischen Kinder
stellen eine feinmotorische Projektion
der kinetischen Stérung dar (5 Grund-
schiler, 9 Schiler der Heilpaddagogie).

Zur selbsténdigen Arbeit bendtigen
die meisten Kinder eine Hilfe. Die
Frage, ob dies ausschlielRlich eine

Folge des Hydrozephalus wére, kann
jedoch nicht mit Sicherheit entschie-
den werden. Mit dem Schuleintritt
hat das Kind namlich eine neue, Zeit
und Anpassung beanspruchende Le-
bensweise zu erlernen. Der Umstand
dagegen, daR 21 Kinder zu Hause
erzogen werden und nur 9 Kinder ein
Tagesheim besuchen, spricht fir einen
Anspruch auf Unterstiitzung (27 Kin-
der werden regelméRig von der Mutter
betreut, so daR die Mdutter deshalb
nicht werktatig sind).

Schule (Klassenlehrer) und auch
Eltern betonen Ubereinstimmend die
von Zeit zu Zeit nachlassende Auf-
merksamkeit, die schwache Belast-
barkeit und die daraus stammenden
unterschiedlichen Leistungen der Kin-
der. Im Einklang mit unseren frihe-
ren Untersuchungsergebnissen be-
trachten wir diese Erscheinung und die
damit verbundene, sich rasch erschop-
fende physikalische Leistungsfahig-
keit mit schwacher Intensitat fur
einen charakteristischen Zug des Hy-
drozephalus.

Wahrscheinlich infolge der angst-
haften elterlichen Sorge zeigen 11 der
17 Grundschiiler kein kinetisches In-
teresse, welche Tatsache unter Be-
ricksichtigung der dem Lebensalter
entsprechenden Kennzeichen fir einen
Regressionseffekt der Umgebung zu
bewerten ist.

Sowohl in unserem frilheren Materi-
al als auch im Laufe vorliegender
Untersuchungen fanden wir unter
dem operierten Kindern eine grole
Zahl der linkshandigen bzw. der eine
Bilateralitat aufweisenden Félle. Die-
se Tatsache kdnnen wir nicht erklaren.

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977



120 L. Vékassy, E. Paraicz: Hydrozephalus-operierte Kinder

In unserem Material lag auch die
Zahl der Féalle mit einem Sprachfehler,
Dyslexie bzw. Dysphragie ziemlich
hoch. Diese feinen motorischen Funk-
tionen kdénnen die Folgen der im
Sauglingsalter bestandenen anhalten-
den Hypertension sein: Im Laufe des
Entwicklungsganges sind die sich
spater ausgebildeten Anlagen ver-
letzbarer.

Die Eltern sind mit dem kdrper-
lich-seelischem Zustand ihrer wegen
Hydrozephalus operierten Kinder zu-
frieden, sie halten sie fur klug, fur
geeignet zur Ausfihrung von Auf-
gaben und sind Uberzeugt, dal3 sie
Uber die Moglichkeit der selbstandigen
Lebensfihrung verfugen. Diese elter-
liche Attitide ist ein positiver Zug der
Erziehung.

Der Umstand, daR die operierten
Kinder Uber eine weniger ausgepragte
korperliche bzw. Handgeschicklich-
keit verfugen, als ihre Altersgenossen,
kann vielleicht mit dem bereits er-
wdahnten Verhalten oder mit einer
Nervensystemverletzung erklart wer-
den. Von dieser Sicht aus wére eine
Anderung der Regression, angsthaften,
betont emotionellen Erziehungsweise
unbedingt nétig, damit diese Kinder
in einem Dbreiteren Bewegungsraum
eine grofllere Bewegungsfreiheit genie-
Ren. Dies spielt auch in der Person-
lichkeitsentwicklung eine wichtige Rol-
le und ermdglicht die Vermeidung
einer frustrierenden Erziehung.

Einige unserer Kinder furchten sich
von Krankheiten. In Anbetracht der
schmerzhaften, langhaltenden statio-
naren Behandlung, die diese Kinder
im frihen S&uglingsalter erlebt haben,

betrachten wir diese Erscheinung
als ein wiederkehrendes »imprinting«.
Ihre Position in der Gemeinschaft
ist gut, sie sind kontaktstabil und
werden in Gruppenpositionen nicht
auf die Peripherie gedrangt; eventu-
elle, sich in den Daten widerspiegelnde
UngleichméRigkeiten ergeben sich in
erster Linie aus der Superioritat, die
diese Kinder in der Familie geniel3en.
Auch muf} betont werden, dal3 die
sich mit der Problematik des Hy-
drozephalus beschéaftigenden Speziali-
sten den Eltern, der Familie und der
Schule bewul3st und aktiv beistehen
mussen, um die weitere Verbreitung
der gegenwartig beobachtbaren Uber-
treibungen zu verhindern.
Beachtenswert sind die den Schlaf
storenden Begleitepisoden. Die re-
gistrierten Erscheinungen — Pavor
nocturnus, Somnambulaz und Somno-
loquismus — sprechen daftr, dal es
sich in diesen Fé&llen um Entspan-
nungsschwierigkeiten handelt, die be-
sonders dann auftreten, wenn sich
in der Psyche der Kinder etwa wegen
eines neuen Ereignisses irgendwelche
Anderungen abspielen. Die Erschei-
nungen sind nicht dauerhaft, sie mel-
den sich als kurzfristige Reaktionen.
Korpergewicht, Hohe und Proportio-
nen der operierten Kinder entsprechen
den physiologischen Standardén.
Die Zahl der vom Turnen dispen-
sierten Falle ist hoch; dies beeinfluf3t
das Kind ungunstig, da sich die Ent-
wicklung der kinetischen Elaboration
und der motorischen Sicherheit ver-
zOgern.
Bei allen Kindern konnte irgendeine
Nuance des Krankheitsvorteils fest-
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gestellt werden. Dies stammt aus dem
emotionellen Verhalten der Eltern
und der Umgebung und muf} durch
Anwendung des Realitatsprinzips aus-
geglichen werden.

Ein sehr wichtiges, von samtlichen
Eltern hervorgehobenes Resozialisa-
tionsproblem ist die Unsicherheit in
Erziehungsfragen: Wie sollen sie das
Kind erziehen, wie sollen sie sich mit
ihm beschéaftigen, was ist dem mit
Shunt lebenden Kind erlaubt oder
verboten ? Soll es einen Kindergarten
besuchen, darfes in die Schule gehen,
kann es ohne seine Gesundheit zu
gefadhrden den dortigen Anforderun-
gen nachkommen ? Obwohl diese Fra-
gen unbedingt angezeigt sind, missen
wir mit der Antwort schuldig bleiben,
weil sich diesbezlglich noch keine
einheitliche Anschauung ausgebildet
hat. Die sich mit dem Hydrozephalus
befassenden Erziehungsanstalten le-
ben gegenwaértig noch in der Periode
der Datensammlung.

Dr. L. Vékassy
Amerikai at 57
H-1145 Budapest, Hungary

2. Hemmer, R,

4. Lorber, J.:
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The effect of birth asphyxia on plasma free
amino acids in preterm newborn infants

By
K. Schultz, J. Mestyan and Gy Soltész
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(Received 16th November, 1976)

The postnatal plasmaamino acid pattern wascompared in 16 asphyxi-
ated and 13 non-asphyxiated preterm newborn infants. The lactic aci-
dosis induced by asphyxia was associated with a marked rise in the total
amino acid content of the plasma. Among the 17 individual amino acids
determined the concentrations of alanine, proline, taurine, glutamate,
valine, methionine and lysine were significantly elevated. The accumula-
tion of alanine was particularly marked and its concentration showed a
significant linear correlation with that of lactate (p<0.001). A similar
relationship was observed between other potentially glucogenic amino
acids and lactate. It is suggested that an impaired gluconeogenesis may
be responsible for the accumulation of glucogenic amino acids. The re-
sponse of the plasma aminogram to asphyxia resembles that associated
with hypoglycaemia in the small-for-gestational-age infant, where a delay
in the maturation of key gluconeogenic enzymes seems to account for the

reduced hepatic disposal of glucose precursors.

The postnatal accumulation of glu-
coneogenic amino acids [7, 12], lac-
tate and pyruvate [7] in the plasma of
hypoglycaemic SGA newborn infants
strongly suggests a decreased capacity
of hepatic glucose synthesis, leading
to a reduced uptake of the glucose
precursors by the liver. In addition to
reduced disposal, an increased pro-
duction or release of amino acids can
also contribute to the hyperamino-
acidaemia associated with hypogly-
caemia. This particularly applies to
alanine, the most prominent glucose
precursor among the amino acids.

It is well-known that besides con-
version to lactate, transamination of
pyruvate to alanine is the alternate

pathway of pyruvate disposal and is
the key metabolic process of. the
glucose-alanine cycle [5]. It seems
therefore reasonable to suppose that
under conditions associated with pyr-
uvate accumulation in the muscles, e.g.
hypoxia, an increased production of
alanine can be a major mechanism
in the development of hyperamino-
acidaemia. In view of this possibility
and the frequent occurrence of birth
asphyxia in severe intrauterine mal-
nutrition, the plasma amino acid
pattern has been studied in neonates
suffering from moderate or severe birth
asphyxia. It appeared interesting to
establish whether or not a correlation
existed between the asphyxia-induced
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lactic acidosis and the postnatal
changes of plasma amino acids. To
exclude the effect of intrauterine
undernutrition on the plasma ami-
nogram, only appropriate for gesta-
tional age preterm infants have been
included in the study.

Material and Methods

Two groups of preterm newborn infants
appropriate for gestational age (AGA)
were studied: 13 non-asphyxiated and 16
asphyxiated infants. Mean birth weight,
gestational age, postnatal age and ranges
are shown in Table I. All infants had a
birth weight between the tenth and nine-
tieth percentile on our local intrauterine
growth chart. All of the non-asphyxiated
infants were delivered vaginally after
uncomplicated pregnancy and had an
Apgar score higher than 7 at one minute.

Two of the asphyxiated infants were
delivered by Caesarean section and five
after difficult breech presentation. Infants
included in this group had an Apgar score
lower than 7 at birth, and were, after
being resuscitated in the delivery room,

admitted to the neonatal referral centre
for further observation and treatment.
Pertinent data regarding pregnancies, deliv-
eries and infants in the asphyxiated group
are shown in Table Il. Eleven severely
asphyxiated infants died between 1 to 3
days of age; necropsy revealed massive
intracranial haemorrhage in all of them.

Blood was drawn by puncture of the
antecubital or cephalic vein at the time
of admission, 1—12 hours after birth,
before the first feeding. Glucose and lac-
tate concentrations were determined by
the orthotoluidine method of Price [15]
and by the method reported by Huckabee
[9]. Specimens of heparinized venous
blood were promptly centrifuged and the
plasma was deproteinized by addition of
four volumes of 5% sulphosalicylic acid.
The protein-free supernatant was immedi-
ately frozen and stored at —20°C until
assayed.

Amino acid analysis was performed by
an automatic Beckman Multichrom Liquid
Column Chromatograph using norleucine
as an internal reference standard. The
levels of 17 amino acids were quantitated.

Regression equations were calculated
by the method of least squares. Differences
between group averages were compared by
the standard t test.

Table |

Mean gestational age, postnatal age and birth weight in the
two groups of infants*

Non-asphyxiated
preterm infants

Gestational age (wk)
Birth weight (g)

Postnatal age (hr)

Asphyxiated
preterm infants

32.7 311
(29-35) (28-34)
1772 1501
(1250-2450) (800-1970)
8.3 36
(3-12) (1-7)

13 16

Number of infants

* Ranges for age and weight are in parentheses.
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Infant
No  Sex
1 M
2 M
M
4 F
5 F
6 F
7 M
8§ M
9 M
10 F
n ™M
12 F
13 M
14 M
15 F
16 M

Table

Clinical data of 16 preterm infants with birth asphyxia

Pregnancy, labor and delivery

Cholestasis during pregnancy, breech delivery

Toxemic pregnancy, meconium stained amn. fluid
Uneventful pregnancy, spontaneous delivery
Twin pregnancy, spontaneous delivery

Twin pregnancy, spontaneous delivery

Transverse presentation, difficult breech delivery
Uneventful pregnancy, spontaneous delivery
Twin pregnancy, breech delivery, traction

Uneventful pregnancy, spontaneous delivery

Uneventful pregnancy, spontaneous delivery

Uneventful pregnancy, breech delivery
Uneventful pregnancy, breech delivery

Breech presentation, cesarean section

Early separation of the placenta, cesarean section
Uneventful pregnancy, spontaneous delivery
Uneventful pregnancy, spontaneous delivery

Apgar score

at at
1min 6 min

1 3

4 8

6 10

1 3

5 3

6 10

5

2

4 6

6 8

6 8

5 8

2

1 7

6 10

5 7

pH
ion ad-

mis-
sion)
fi.97

7.27
7.27
7.14

7.12

7.30
7.37
7.12

7.09

7.20

7.04
7.34

7.25
7.33
7.30
7.18

Gesta-
tional

age
(wk)
30

32
33
30

30

32
29
30

31

31

28
31

34
34

Birth
weight

(@

1680

1880
1970
1250

1350

1840
1240
1280

1320

1630

1080
1500

1550
1850

800

Outcome

Died

Died
Survived
Died

Died

Survived
Died
Died

Died

Died

Died
Died

Survived

Survived

Survived
Died

Necropsy

Meningeal haemorrhage.
HMD

Ventricular haemorrhage

Periventricular haemor-
rhage. HMD

Meningeal haemorrhage.
HMD

Meningeal haemorrhage.

Meningeal haemorrhage.
HMD

Ventricular haemorrhage.
Pulmonary haemor-
rhage. Epidural haem-
orrhage. HMD

Ventricular haemorrhage.
HMD

Meningeal haemorrhage.

Pulmonary atelectasis.
HMD

Meningeal haemorrhage
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Results
"l ?

As Table Il shows, the mean blood
lactate concentration and the com-
bined concentration of 17 amino acids
were significantly higher in the asphy-
xiated AGA preterm newborn infants
(3.38 + 0.28 vs. 1.92 £ 0.09 mmol-

es/l and 2713 £ 82 vs. 2081 + 91
pmoles/1l; p <0.001). Mean blood
glucose concentration was higher

in the asphyxiated than in the non-
asphyxiated group, but the differ-
ence was not significant statistic-
ally. It should be noted that 9 of
the asphyxiated infants received 10 %

Proline pM/I

Valine >IMI

r

K. Schultz et al.: Asphyxia and amino acids

infusion
neonatal

glucose and bicarbonate
before admission to the
unit.

The plasma concentrations of 17
individual amino acids in the two
groups of infants are shown in Table
IV. In newborns suffering from birth
asphyxia the plasma concentrations of
alanine, proline, taurine, glutamate,
valine, lysine and methionine were
significantly elevated. If the concentra-
tions of the glucogenic proline, valine,
lysine obtained in both groups, were
related to alanine (Fig. 1), their ele-
vation in the plasma turned out to be
closely related.

Glycine pM/I

Lysine yjM/I

Fig. 1. Plasma glycine, proline, valine and lysine* concentrations in 16 asphyxiated
(closed circles) and 13 non-asphyxiated (open circles) preterm newborn infants, related

to plasma alanine concentrations.

Alanine vs. glycine, y=
Alanine vs.

Alanine vs. valine, y—
Alanine vs. lysine, y=

140.1 f 0.69X,r
proline, y=- 1504 + 0.93X,r
143 +
1776 + 0.57X,r

0.564 p<0.01
0.594 p<0.001
0.949 pcO.00I
0.687 p<0.01

1.94X,r1

*10 measurements neglected in statistical analysis because of poor resolution of peaks.

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977



K. Schultz et al.: Asphyxia and amino acids 127

Table 111

Mean total plasma amino acid, blood glucose and blood lactate concentration

Mean (& SE) total Mean (+ SE) blood Mean (+ SE) blood
plasma am‘ln‘(.) acid lactate concentration glucose concentration™
C””CEL"N'(a fon mM (mg/100 ml)
Non-asphyxiated preterm 2081 = 91 1.96 £ 0.09 62.8 + 5.7
infants (n = 13) j
Asphyxiated 2713 £+ 82 3.38 + 0.29 724 + 126
preterm infants (n = 16)
p value p < 0.001, p < 0.001 -

* Nine infants received glucose infusion prior to admission.

Table IV

Plasma concentration (/iM+SE) of 17 amino acids in the
two groups of newborn infants

Amino acid reterm intants preterm infants
Taurine 262+13 315+18+ +
Aspartate 46+5 40+3
Glutamate 48+3 68+7 +
Citrulline 26+2 26+2
Proline 175+14 237+17 ++
Glycine 286+24 308+21
Alanine 267+19 409420+ ++
Cystine 122+24 140+ 13
Valine 166+8 210+£13++
Methionine 22+3 31+3 +
Isoleucine 47+4 66+6
Leucine 98+8 122+ 12
Tyrosine 141+17 117+8
Phenylalanine 107+9 128+10
Lysine 179+21 368427 ++
Histidine 52+ 10 748
Arginine 57+8 76+6

+ pcO.05
++ pcO.0l

+++ p< 0.001
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Blood lactate mM/I

Fig. 2. Regression analysis of alanine vs. lactate, proline vs. lactate, valine vs. lactate
and lysine* vs. lactate concentrations in the first twelve hours of life in 15 asphyxiated

(closed circles) and 8 non-asphyxiated (open circles) preterm newborn infants.

Alanine vs. lactate, y=

167.4+465.29 X,

r= 0.752 pcO.0O0lI

Proline vs. lactate, y= 122.6+34.25X, r= 0.593p<0.01
Valine vs. lactate, y= 131.6+19.59 X, r= 0.437p<0.05
Lysine vs. lactate, y= 20.3+94.32 X, r= 0.798 pcO.0OI

*10 measurements neglected in statistical analysis because of poor resolution of peaks.

In Fig. 2, plasma alanine, proline,
valine and lysine values are plotted
against blood lactate concentrations.
A significant positive linear correla-
tion was observed between blood
lactate and the four glucogenic amino
acids (alanine vs. lactate, r = 0.752,
p <0.001; proline vs. lactate, r.=
0.593, p <0.01; valine vs. lactate,
r = 0.437, p < 0.05; lysine vs. lac-

tate, r = 0.798, p < 0.01). Even in-
dividual observations point towards
a close relationship between alanine
and lactate levels. The relevant data
of a pair of twins, with different
degrees of birth asphyxia are shown
in Table V. As it can be seen, plasma
alanine and blood lactate concentra-
tions were much higher in the severely
asphyxiated twin A.

Table V

Blood lactate and plasma alanine levels in asphyxiated twins

Birth weight Gestational Postnatal Apgar score Lactate Alanine

?) age (wk) age (hr) at 1 min muU jum
Twin A 1250 30 3 | 4.37 392
Twin B 1350 30 3 5 2.08 296
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Discussion

The results allowed to conclude
that lactic acidosis due to birth
asphyxia was associated with hyper-
aminoacidaemia. This is in agreement
with the observation made in human
adults suffering from circulatory fail-
ure or idiopathic lactic acidosis without
evidence of poor tissue oxygenation
[11]. The changes in plasma amino
acid pattern were also similar as those
obtained in adults. Among the 17
amino acids determined, the increase
of alanine concentration was partic-
ularly marked and accounted for a
portion of the total increment in the
plasma amino acid content.

it appears reasonable to assume
that an increasing amount of alanine
is produced in lactic acidosis caused
by asphyxia, which leads to an imbal-
ance between release from the muscle
and uptake by the liver. The close
correlation between pyruvate and ala-
nine concentration found under dif-
ferent conditions [6, 11] on the one
hand, and the significant correlation
between lactate and alanine level
observed in the present study, on the
other hand, support the contention
that an increased availability of pyruv-
ate may result not only in increased
lactate production but also in increas-
ed conversion of pyruvate to alanine
catalyzed by alanine aminotrans-
ferase.

Since the plasma concentrations of
other amino acids were also found to
be elevated, and the elevation of
certain glucogenic amino acids were
closely related to that of alanine,

mechanisms other than increased pro-
duction and release must also be
considered in the mechanism of hyper-
aminoacidaemia associated with birth
asphyxia. On the basis of some ex-
perimental studies [2, 3, 10, 11, 13, 17,
18] it may be assumed that a failure
of amino acid removal, due to the
impaired hepatic gluconeogenesis can
be an additional mechanism which
contributes to amino acid accumula-
tion in the plasma. This assumption is
supported by studies in adult rats,
according to which hypoxia causes a
marked inhibition of gluconeogenesis
[1]. Observations in newborn rats
[1, 8, 14] also point toward the impor-
tance of oxygenation in the establish-
ment of hepatic glucose synthesis
after birth. Even the increased lactate
and pyruvate concentration can be
partly responsible for the reduced
hepatic utilization ofglucogenic amino
acids. In the isolated perfused rat
liver Marliss et al. [11] have shown
that when lactate and pyruvate con-
centrations were increased in the
perfusate, uptake of alanine and its
conversion to glucose decreased.
Another aspect of the possible im-
pairment of gluconeogenesis associ-
ated with hyperlactataemia, induced
by asphyxia, is the inhibitory effect
of the low cellular pH. According to
rat liver perfusion studies [3, 4, 10],
lactate consumption decreases when
intracellular H+ concentration in-
creases. This might alsoapply to the he-
patic utilization of amino acids. Fur-
thermore, examinations in vitro have
shown that the activity of pyruvate
carboxylase, an important enzyme in
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hepatic glucose synthesis, is highly pH
dependent [16, 17].

Finally, the quantitative and quali-
tative plasma amino acid profile ob-
served in birth asphyxia resembles
that associated with hypoglycaemia
in the small-for-gestational-age new-
born infant [7, 12]. In such babies a
delay in the maturation of key enzy-
mes appears to be an important factor
in the reduced removal rate of glucose
precursors. In view of the similar
responses in the circulating free amino
acid pool in hypoxia and hypoglycae-
mia and the frequent occurrence of
perinatal asphyxia in severely mal-
nourished newborn infants, it is con-
ceivable that a transient or lasting
tissue hypoxia might aggravate the
metabolic consequences of hypogly-
caemia.
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nutrition on plasma free amino acids
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The postnatal changes in plasma amino acids and blood glucose
of preterm appropriate for gestational age (PAGA) and small for gestation-
al age (PSGA) infants were compared. The mean blood glucose concentra-
tion was significantly depressed (p c0.001) in the PSGA infant group.
Neither the total concentration of the determined 17 plasma amino acids
nor the plasma level of the three important glucogenic amino acids (ala-
nine, glycine, proline) were significantly higher in the premature small
for gestational age infants than in those, whose birth-weight was appro-
priate for gestational age. The mean concentrations of leucine, phenylala-
nine and aspartate were significantly lower (p<0.05) and of glutamate
significantly higher (p<0.05) in the PSGA group. No correlation was found
between blood glucose and the main glucogenic amino acids. Combining
the present results for preterm infants with those full term well-nourish-
ed and small-for-gestational-age infants, among the 17 amino acids only
alanine turned out to be significantly related to gestational age in the
combined group of SGA infants.

The results show that hypoglycaemia in preterm SGA infants
is not associated with hyperaminoaoidaemia as it has been observed in
full term SGA neonates. To explain this difference, it is suggested that the
duration of intrauterine malnutrition is a decisive factor in the maturation
of hepatic gluconeogtnesis. This would mean that birth before term,
i. e. a short exposure to unfavourable nutritional conditions, does not
severely affect the postnatal activation of glttconeogenesis.

In recent studies, the role of impair-
ed gluconeogenesis in the aetiology
of hypoglycaemia in SGA infants has
been shown [2, 3, 7, 8]. The postnatal
accumulation of the gluconeogenic
amino acids lactate and pyruvate in
the plasma of SGA infants suggested
a reduced hepatic uptake of these
precursors and a decreased glucose
synthesis. The extent of amino acid
accumulation in the plasma was
directly related to the degree of gluco-

se deficiency and the severity of intra-
uterine undernutrition [8]. Direct
assays of hepatic glocuneogenic enzy-
me activities in animals [1, 6, 11]
and recently in human studies [5]
suggest that the defect in gluconeoge-
nesis would probably be due to a delay
in induction of the key rate-limiting
gluconeogenic enzymes.

Neonatal hypoglycaemia in the full
term SGA infant is associated with
increased plasma concentrations of
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gluconeogenic substrates [3, 8]. No in-
formation is, however, available on
the quantitative and qualitative ami-
no acid pattern of preterm newborn
babies. In the present study we
have compared the postnatal changes
in plasma amino acids of well nourish-
ed and undernourished preterm in-
fants to establish whether gestational
age, in addition to the intrauterine
nutritional status, had any influence
on their plasma aminogram.

Material and Methods

20 newborn infants bom before 37
weeks of gestation were studied. Nine
infants had birthweights below the tenth
percentile according to our local intrauteri-
ne growth chart, and showed clinical signs
of undernutrition. These infants formed
the group of preterm small-for-gestational-
age infants (PSGA). The remaining 11
preterm babies were all well nourished
with a birth weight appropriate for ges-

tation (PAGA). Mean gestational ages,
birth weights and postnatal ages in the
two groups of infants are shown in Table I.
All the normally grown premature infants
were born after uneventful pregnancy.
In 5 of the PSGA infants studied, preg-
nancy was complicated with toxaemia.

A blood glucose level of less than 20
mg/100 ml was accepted as a criterion of
hypoglycaemia, and such low levels were
observed in 6 PSGA infants between 1—12
hours postnatally. One infant developed
convulsions during hypoglycaemia, which
did not respond to intravenous injection of
glucose.

Peripheral venous blood was taken
from all the infants at the time of admis-
sion (1—12 hours after birth) before the
first feeding. Blood glucose was measured
in duplicate by the orthotoluidine method
of Price [9]. Amino acid analysis was
performed by an automatic Beckman
Multichrom Liquid Column Chromatograph
and norleucine was used as an internal
reference standard. The levels of 17 indi-
vidual amino acids were quantitated. The
standard t test was used for statistical
analysis. Regression equations were calcu-
lated by the method of least squares.

Table |

Gestational age, birth weight and postnatal age of
the two groups of infants*

Gestational age
(wk)

Birth weight
<9

Postnatal age
(hr)

No of infants

Preterm AG-A.

(1250-2450)

Preterm SGA

infants infants

327 332
(29-35) (31-36)
1792 1409

(1070-1770)

9.7 6.1
(3-12) (3-12)
1 9

* Ranges for age, weight and postnatal age are in parentheses
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Results

Table Il compares the total and
individual plasma amino acids in
PAGA and PSGA infant. The latter
was not only characterized by a sig-
nificant weight deficit, but blood
glucose concentration was also signif-
icantly depressed (54.5+6.3 mg/100
ml versus 24.6 £2.6 mg/100 ml). From
Table Il it is obvious, that neither
the sum of concentrations of the 17
amino acids determined, nor the plas-
ma content of the three important

133

gluconeogenic amino acids (alanine,
proline, glycine) were significantly
higher in the PSGA infants than in
those whose birthweight was appro-
priate for gestational age. The plasma
levels of the branched chain amino
acids (leucine, isoleucine, valine) tend-
ed to be lower in the malnourished
group, but except leucine (p<0.02)
the differences were not significant
statistically. Among the other amino
acids, phenylalanine and aspartate
were significantly lower (p <0.05) and
glutamate significantly higher

Table 11

Mean plasma concentrations (/rM+SE) of 17 amino acids in
the two groups of preterm infants

Amino acid

Taurine
Aspartate
Glutamate
Citrulline
Proline
Glycine
Alanine
Cystine
Valine
Methionine
Isoleucine
Leucine
Tyrosine
Phenylalanine
Lysine
Histidine
Arginine

Total

* p< 0.05
»* p<0.02

Preterm aca Preterm SGA
infants infants
267+16 261427
64+6 40+4*
47+5 68+8*
2516 23+4
195+23 187420
285+24 244+ 12
280+23 319422
76+ 14 93+14
160+10 138+ 11
24+3 21+ 3
61+3 39+6
100+9 69+8**
146+ 18 103+ 17
114+ 11 82+8*
186+20 217+ 21
61+ 12 86+13
61+10 44+8
211+ 126 2033+201
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Fig. 1. Relationship between plasma alanine and gestational age in the combined group

of SGA (9 preterm and 26 full term) infants:y =

(p <0.05) in the PSGA infants. Thus
in the hypoglycaemic preterm SGA
infants neither the total plasma amino
acid content, nor the individual
amino acid concentrations were strik-
ingly different from that of non-
hypoglycaemic babies. The signifi-
cant inverse correlation between blood
glucose and the four main glucogenic
amino acids observed in full term
SGA infants [8] was not demonstrable
in preterm SGA infants. It appears
that maturity plays an important
role in the postnatal changes of the
plasma amino acids in relation to
blood glucose changes in intrauterine
malnourished infants.

Since the accumulation of glucogen-
ic amino acids seemed to characterize
the hypoglycaemia only in full term
SGA infants, it may be a reflexion of
gestational age rather than of a lack
of glucose. To test this possibility,

19.769, x —306.746; r = 0.378; p<0.05.

individual amino acid levels were
related to gestational age which has
been extended up to 43 weeks by
combining the results of the present
two study groups of preterm infants
with full term, well-nourished and
small-for-gestational-age infants. A-
mong the 17 amino acids only
alanine turned out to be significantly
related to gestational age (r = 0.378
p <0.05) in the combined group of
SGA (9 preterm + 26 full term) infants
(Fig. 1). In contrast, no significant
correlation was obtained in the nor-
mally grown (11 preterm + 15 full
term) neonates.

Discussion

Our previous results not only show-
ed that hypoglycaemia was asso-
ciated with hyperaminoacidaemia
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mainly due to the increased levels of
the glucogenic amino acids, but also
revealed a close inverse correlation
between blood glucose and the most
important amino acid precursors e. g.
alanine, proline and glycine. Such a
relationship between hvpoglycaemia
and total plasma amino acid content
on the one hand, and between blood
glucose and glucogenic amino acid
concentration on the other hand,
could not be demonstrated in SGA
infants born before term. This differ-
ence between the two groups of
hypoglycaemic underweight infants
points towards the importance of
gestational age or maturity in relation
to the postnatal changes of glucose
and amino acid metabolism. It should,
however, be emphasized, that the
difference in the metabolic behaviour
applies only to intrauterine malnour-
ished infants; in the normally grown
babies the postnatal changes of plas-
ma amino acids are quite similar and
appear to be independent of gestation-
al age.

There are several possibilities to
explain the lack of an increase in the
plasma glucogenic amino acid levels
in hypoglycaemic preterm SGA in-
fants. Since hyperaminoacidaemia in
hypoglycaemic full term SGA infants
is considered to result from an im-
paired or delayed activation of hepa-
tic gluconeogenesis, it appears rea-
sonable to assume that the postnatal
initiation of endogenous glucose syn-
thesis in preterm SGA babies is as
efficient as in well-nourished full term
infants. Otherwise the increased flow
of amino acids to the liver elicited by

fasting and their decreased hepatic
uptake should lead to elevated plasma
levels as it occurs in mature SGA
infants. Since this is not the case,
either a rapid activation of gluconeo-
genesis occurs together with an increas-
ed disposal of glucogenic amino acids
like in normal full term infants, or
the reduced capacity for endogenous
glucose synthesis due to immaturity
does not induce an increased mobili-
zation of amino acid precursors and
therefore the plasma levels do not
increase after birth. But like in the
normal full term infants, the postnatal
fall in the concentration of alanine,
the most important glucogenic amino
acid, suggest that hepatic glucose
synthesis becomes active soon after
birth in well-nourished and under-
nourished premature neonates. If this
explanation reflects the real situation,
than why does not intrauterine mal-
nutrition affect the postnatal activ-
ation of gluconeogenesis in babies
born before term?

It appears that the duration of
intrauterine malnutrition is a decisive
factor in the impairment or delay
of the biochemical maturation of the
liver and hence in the less efficient
metabolic transition from the intra-
uterine to the extrauterine environ-
ment. A long exposure to unfavour-
able nutritional conditions may not
only result in a more severe under-
nutrition of the fetus, but can also lead
to perinatal complications, which may
threaten survival of the fetus, or
cause various disturbances in neonatal
adaptation.

Perinatal asphyxia is a common
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occurrence in the second half of the
third trimester of pregnancies compli-
cated by placental insufficiency, which
is often superimposed on the somatic
consequences of intrauterine malnut-
rition, and may contribute to the
biochemical and physiological abnor-
malities interfering with various pro-
cesses induced by birth and extra-
uterine conditions. In view of the
possible role of asphyxia in the
transitory impairment of neonatal
gluconeogenesis in full-term under-
weight infants, the anaerobic metab-
olism leads to similar quantitative
and qualitative alterations in the
plasma aminogram as the alterations
associated with hypoglycaemia [10].
It is conceivable that in these infants
in contrast to those born prematurely,
hyperaminoacideamia and hyperala-
ninaemia are partly due to manifest
or subclinical hypoxia, which has
been shown to reduce the hepatic
uptake of alanine and to increase
its synthesis and release in the muscle
by enhanced conversion of lactate to
alanine [4]. These metabolic conse-
guences of asphyxia superimposed on
the impaired glucose homeostasis caus-
ed by malnutrition deserve careful
consideration in explaining the dif-
ference of the plasma amino acid
profile associated with hypoglycaemia
in term and preterm undernourished
neonates.

Dr. K. Schultz
Jozsef A. u. 11
H-7623 Pécs, Hungary

10.

11.

. Dacou-Voutetakis,

.Price,

K. Schultz et al.: Gestational age and amino acids

References

Ballard, F. J.,Hanson,R. W.: Phos-
phoenolpyruvate carboxykinase and
pyruvate carboxylase in developing
rat liver. Biochem. J. 104, 866 (1967)
C., Anagnos-
takis, D., Nicolopoulos, D.: Small-
for-dates neonates: evidence of defec-
tive gluconeogenesis from amino acids.
Pediat. Res. 7. 55 (1973)

Haymond, M. W., Karl, |I. E., Pa-
gliara, A. S.: Increased gluconeogenic
substrates in the small-for-gestational-
age infant. N. Engl. J. Med. 291, 322
(1974)

. Williamson, D. H., Lopes-Vieira, O.,

W alker, B.: Concentrations of free
glucogenic amino acids in livers of
rats subjected to various metabolic
stresses. Biochem. J. 104, 497 (1967)

. Marsac, C., Saudubray, J. M., Mon-

cion, A., Leroux, J. P.: Development
of gluconeogenic enzymes in the liver
of human newborns. Biol. Neonate 28,
317 (1976)

. Mersmann, H. J.: Glycolytic and glu-

coneogenic enzyme levels in pre- and
postnatal pigs. Amer. J. Physiol.
220, 1297 (1971)

.MestyAn, J., Schultz, K., Horvath,

M.: Comparative glycémie responses
to alanine in normal term and small-
for-gestational-age infants. J. Pediat.
85, 276 (1974)

. MestyAn, J., Soltész, Gy., Schultz,

K., Horvath, M.: Hyperaminoacide-
mia due to the accumulation of glu-
coneogenic amino acid precursors in
hypoglycemic small-for-gestational-age
infants. J. Pediat. 87, 409 (1975)
J.D.: A simple method for
determining glucose in blood or plas-
ma. Analyst 92, 198 (1967)

Schultz, K., MestyAn, J., Soltész,
Gy.: The effect of birth asphyxia on
plasma free amino acids in preterm
newborn infants. Acta paediat. Acad.
Sei. hung. 18, 123 (1977)

Yeung, D., Stanley, R.S., Oliver,
I. T.: Development of gluconeogenesis
in neonatal rat liver: effect of triam-
cinolone. Biochem. J. 105, 1219 (1967)

Acta Paediatrica Academiae Scientiarum Eungaricae 18, 1977



Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 18 (2), pp. 137—143 (1977)

Spatprognose des postoperativen permanenten
atrioventrikularen Blocks Ill. Grades beim Kind
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K amaras

Landesinstitut fir Kardiologie, Budapest

(Eingegangen am 2. Dezember 1976)

Im Material von 1965 bis 1975 kamen 15 Féalle mit einem perma-

nenten postoperativen kompletten atrioventrikuldren Block vor.

2—11

Jahre nach der Operation sind 12 dieser Patienten am Leben. In 6 Féllen
kam es zu einer Pacemakerimplantation, 3 dieser Patienten starben. In
1 Fall konnte die Wiederherstellung des Sinusrhythmus erreicht werden,
in weiteren 5 Fallen vollzog sich eine Besserung der Reizleitung, die in 2
Féllen jedoch nur provisorisch war. Die mit dem Krankheitsbild verbun-
denen therapeutischen und prognostischen Beobachtungen werden erldu-

tert.

Nach Herzoperationen entwickeln
sich in einem Teil der Falle kirzere
oder langere Zeit lang bestehende
Herzrhythmusstérungen. Ein dauer-
haft bestehender Av.-Block kommt
am héaufigsten nach den Korrektions-
eingriffen der Grol3gefaltranspositi-
on, nach der Rekonstruktion einer
Fallottschen Tetralogie und nach
dem VerschluB von Vorhof- und Kam-
mer-Septumdefekten vor [4, 20].

Zu Beginn der 60er Jahre gehorte
der komplette Av.-Block (P. p. c. b.)
noch unter die hdufig vorkommenden
Krankheiten [9], im Laufe von etwa
10 Jahren hat sich aber, dank der
Besserung der technischen Bedin-
nungen, der Vermehrung der chirur-
gischen Erfahrungen und den Ergeb-
nissen der ausfuhrlichen histologischen
Untersuchungen des Reizleitungssy-
stems, die Zahl dieser Féalle in bedeu-

tendem Male — unter 2% (5) — ver-
ringert [4, 10, 15, 20, 12, 21, 22].

Die Verfasser der geringzahligen,
sich mit der Spéatprognose des P. p. c.
b. befassenden Mitteilungen ver-
treten in Bezug dieser Frage unter-
schiedliche Meinungen [4, 9, 18, 20],
deshalb wollen wir Uber die spéaten
Kontrolluntersuchungen unserer Pa-
tienten berichten. Als permanent
betrachteten wir den postoperativen
kompletten Av.-Block in Fallen, in
denen das Krankheitshild 1 Monat
nach dem Eingriff noch unveréndert
bestand.

Krankenmaterial und Ergebnisse

An unserer Abteilung standen zwi-
schen 1965 und 1975 15 Patienten mit
P. p. c. b. unter Behandlung. Die
charakteristischen Angaben unseres
Materials veranschaulicht Tabelle 1
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Lebensalter

Nr. Name (Jahre) und Diagnose und Eingriff Therapie
Operationsjahr

l. F.J. 13 - 1965 VSD -f- inf. Pulmonalstenose — 0
e. C.C.

2. 11 9- 1965 VSD + ASD Il. - e c. e 0

3. J. H.* 7 - 1965 ASD 1. + Mitralinsuffizienz PM

4. K. P. 7 - 1966 ASD 1. —Hypothermie Isoprenalin

5. E.G. 14 - 1967  Fallot IV. —Rekonstruktion — 0
e. C. C.

6. M. B. 14 - 1967 Fallot 1V. Rekonstruktion — PM
e. C. C.

7. K. V. 11 - 1967 Aortenstenose -f- Insuffizienz PM
—e.C.C

8. A.P.* 6 - 1967 Fallot 1V. -Rekonstruktion — PM
e. c.C.

9. L.B.* 14 - 1974 VSD + inf. Pulmonalstenose -)- PM

Aorteninsuffizienz (Kunst-
klappe) —e. c. c.

VARIANTEN
10. V.s. 9- 1967 VSD - e c.c externer
Schrittma-
cher (1 Mo-
nat)
11. F. F. 5 - 1968 Fallot IV. -Rekonstruktion —  Proterenol
—e.C.C
12. T.P. 7- 1968 ASD L. - e.c.o. externer
Schritt-
macher (2
Wochen)
13. M. F. 9- 1969  ASD Il. — Hypothermie 0
14. A. B. 5- 1971 ASD II. (- V. pulmonalis-Trans- 0
position. Hyperthermie
15. E.O. 4 - 1974 ASD 11 Isoprenalin

Hypothermie

B.0.C. = Operation bei extrakorporaler Kreislauf
Hypothermie = Operation in Hypothermie
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Tabelle X
Kranken-

Beobach-
tungszeit
(Jahre)

n

10
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material

Av.Block (Grad)

1.
unverandert

1.
unverandert

1.
unverandert

1.
unverandert

1.
unverandert

1.
unverandert

in.
unverandert

1.
unverandert

1.
unverandert

In der 5. postoperativen
Woche Sinusrhythmus,
nach 7 Jahren voriberge-
hender I11. Spéater erneut
Sinusrhythmus

Im 3. postoperativen Jahr
1., nachher erneut II1.

=

Jahr nach der Operation
alternierend I1. und Sinus-
rhythmus. Nach 2 Jahren
vorubergehend 11l. Zur
Zeit Sinus-Bradykardie

Seit dem postoperativen 6.
Monat |

Seit dem postoperativen 2.
Monat 11

Bis zum 4. Monat alternie-
rend Il. und IIl. Vom 4.
Monat ab dauernd I11.

PM =
ASD =

Schrittmacher

Schrittmacherkomplikationen

0

Im 4. postoperativen Monat
Schrittmacherimplantati-

on. Zweimal Generator-
wechsel

0

0

Im 1. postoperativen Monat
Schrittmacherimplantation.
Dreimal Generatorwechsel

Im 1. postoperativen Monat
Schrittmacherimplantation.
Dreimal Generatorwechsel

Im postoperativen 4. Jahr
Schrittmacherimplantation.
Zweimal Generatorwechsel

Im 1. postoperativen Monat
Schrittmacherimplantation

VSD =

Vorhof-Septumdefekt

Bemerkungen

Beschwerdefrei
Beschwerdefrei

Staphylokokken-Sepsis, Tod

Beschwerdefrei

Spontangeburt im 7. postope-
rativen Jahr, beschwer-
defrei

Beschwerdefrei

Beschwerdefrei

Plotzlicher Tod

Plétzlicher Tod infolge
elektrischer Stérung des
Schrittmachers

Im 7. postoperativen Jahr
Av. — Block Ill. Grades.
Unter Wirkung von Ste-
roid + Isoprenalin nach
1 Monat Sinusrhythmus

Beschwerdefrei, Frequenzer-
héhung auf Belastung

Beschwerdefrei

Beschwerdefrei
Beschwerdefrei

Beschwerdefrei

Kammer-Septumdefekt
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In der Mehrzahl unserer Falle
wurden die Eingriffe mit extrakorpo-
ralem Kreislauf vorgenommen, in 4
Fallen entwickelte sich aber die Reiz-
leitungstérung im Laufe von in Hypo-
thermie durchgefihrten Operationen.

In Bezug aufdie Geschlechtsvertei-
lung dominierte das weibliche Ge-
schlecht indem 6 Knaben 9 Mad-
chen gegenuberstanden.

Die postoperative Beobachtungs-
zeit belief sich auf 1/2—11 Jahre
(im Durchschnitt 7,3 Jahre).

In 9 Féllen blieb der totale Block im
Laufe der Jahre unverdndert; in 3
dieser Falle erweist sich nicht einmal
eine Medikation als erforderlich. 1 Pa-
tient fuhrt nebst Jahre hindurch
angewandter Isoprenalin-Therapie ein
normales Leben und hat keine Herz-
beschwerden. Sie (E. G., Fall 5)
brachte im Alter von 20 Jahren unter
externem Pacemakerschutz — zum
Einschalten des Apparats kam es
nicht — einen 3650 g wiegenden
gesunden Knaben auf die Welt.

1 Franz F.

1.
—A—

Abb. 1. F. F. 12jahriger Patient;

Zur Pacemakerimplantation kam
es in 5 Fallen, trotzdem verloren wir
3 dieser Patienten: 2 starben uner-
wartet, in bestem Allgemeinzustand,
A. P. (Fall 8) beim Schwimmen, L. B.
(Fall 9) in einem Dodgem des Luna-
Parks, wegen der elektrischen Stdrung
des Schrittmachers; der dritte Patient
(J. H., Fall 3) fiel einer sich nach
Pacemakerwechsel entwickelten Sta-
phylokokken-Sepsis zum Opfer.

In 6 unserer Falle konnte eine
mehrfache Anderung der atrioven-
trikuldren Reizleitung beobachtet wer-
den. In einem Fall (V. S., Fall 10)
loste den P. p. c. p. eine normale
Uberleitung ab, anlaRlich eines sich
nach 7 Jahren abgespielten Mor-
gagni —Adams—Stokes-Anfalls wur-
de jedoch totaler Av.-Block regi-
striert; Isoprenalin und Steroidverab-
reichung erwiesen sich als erfolgreich,
innerhalb eines Monates konnte der
Av.-Block behoben und der Sinus-
rhythmus wiederhergestellt werden.
Durch Belastung liel sich eine supra-

20, 11.1975.

FR: 70/min.

nach der Belastung beschleunigt sich die Frequenz

des untergeordneten Pacemakerzentrums.
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p.T.

141

6.3.1974.

[ rt

50 mm/sec.

Abb.

FR: 59/min.

2. P.T. im 6. postoperativen Jahr vor der Belastung: Interferenz-Dissoziation,

Frequenz 59/min, Av. junktioneller Rhythmus.

Abb.

3. Unter Wirkung der Belastung entwickelt sich ein Av.-Block 2:1, Frequenz

47/min, sodann Sinusrhythmus mit einer Frequenz von 95/min.

ventrikulére Tachykardie mit 180/min
Frequenz provozieren. In weiteren 3
Féallen war eine Besserung der Reiz-
leitung zu verzeichnen (T. P.,, M. F.
und A. B., Falle 12, 13, 14), in den
restlichen 2 Féallen (F. F. und E. O,
Féalle 11 und 15) war diese Besserung
nur vorubergehend.

Unsere Beobachtungen sprechen
dafur, dal3 ein untergeordnetes Pace-
makerzentrum zur Steigerung seiner
Frequenz fahig ist (F. F., Fall 11)
(Abb. 1).

In einem unserer Féalle (A. B., Fall
14) befand sich das Reizleitungssy-
stem wahrscheinlich in der unmittel-
baren N&he des Septumdefekts, weil
sich der Block bereits vor dem meri-

torischen Teil der Operation, d.h. bei
der intraatrialen Palpation ent-
wickelt hat.

Aus der Anamnese von T. P., (Fall
12) ist die mehrfache Anderung der
Reizleitung zu entnehmen. Beachtens-
wert war folgendes: Im zweiten post-
operativen Jahr meldete sich nach
spontaner Besserung der komplette
AV.-Block anlalllich eines Katarrhs

der oberen Luftwege wieder. Ein
Teil der im Laufe der Operation
implantierten provisorischen Pace-

maker-Elektrode verursachte 6 Jahre
spéater eine traumatische Perikarditis
und wurde chirurgisch in mehreren
Stiicken entfernt. Zeitweise traten
Interferenz-Dissoziation und atrioven-
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trikulérer junktioneller Rhythmus auf,
mittels Belastung konnte ein Av.-
Block 11. Grades ausgeldst werden
(Abb. 2 und 3).

Gegenwaértig (1976) sind 12 unserer
Patienten am Leben, und zwar 10 von
ihnen bereits seit 6—11 Jahren.

Besprechung

Mit der Pacemakertherapie desP.
p. c. b. befal3t sich eine Vielzahl der
Mitteilungen [z. B. 2, 3, 6, 8, 13, 14,
15, 16], die erste Pacemakerimplan-
tation wurde ebenfalls wegen eines
chirurgischen Blocks durchgefuhrt
[23]. Liu und Mitarb. [16] vertreten
die Ansicht, dal die Pacemaker-
implantation in der postoperativen
Phase unbedingt indiziert ist [16].
Wir schlieBen uns anhand unserer
Erfahrungen eher der Meinung jener
Verfasser an, die die Pacemaker-
therapie im ¥Kindesalter nur nach
grundlicher Erwégung empfehlen [2,
3, 18, 20], zumal unsere Falle tdd-
lichen Ausgangs zur Pacemaker-Grup-
pe gehérten (J. H., A. P., L. B).
Die Einpflanzung des Geréts indizier-
ten wir nur in Fallen in denen
sich ein Morgagni-Adams-Stokesscher-
Anfall abspielte; wegen durch Brady-
kardie bedingten verminderten Mi-
nutenvolumen griffen wir nicht zur
Pacemakerimplantation.

Averill [1], Murphy [18] und
Rautenburg [20] berichteten Uber
die Anderungen der Reizleitung : Laut
ihrer Beobachtungen kann sich eine
Besserung zwar nach Monaten oder
eventuell auch nach Jahren einstellen,

in der Mehrzahl der Falle ist diese nur
voriibergehend. Uber dhnliche Beob-
achtungen schrieben Poster und
Mitarb. [19]: In dem erlauterten Fall
handelte es sich um ein im Alter von
12 Jahren, wegen Fallotscher Tetra-
logie operiertes Kind, nach einigen
Monaten konnten die Besserung des
P. p. c. b. und die Wiederherstellung
des Sinusrhythmus registriert werden.
2 Jahre nach dem Eingriff entwickelte
sich aber im Zusammenhang mit einer
Influenza wieder ein kompletter Av.-
Block; nach 1jahriger Beobachtung
wurde die Pacemakerimplantation in-
diziert.

Anhand der Analyse unserer Félle
gelangten wir zu folgenden Feststel-
lungen :

1. 12 der 15 Patienten sind 2—11
Jahre nach der Operation am Leben;
2 von ihnen leben mit und die Ubrigen
ohne eingepflanzten Schrittmacher;

2. der P. p. c. b. kann nach mehre-
ren Monaten oder auch einem Jahr
regredieren, mitunter kommt sogar
eine normale Uberleitungszeit zu-
stande;

3. die atrioventrikulare Uberleitung
bleibt auch in regredierenden bzw.
eine normale Uberleitung zeigenden
Fallen ladiert, welcher Umstand im
Laufe von Infektionskrankheiten bzw.
unter Wirkung einer physikalischen
Belastung zur vorubergehenden Ver-
schlechterung der Uberleitung fiihren
kann.
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A teratological evaluation of
anticonvulsant drugs
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Reviewing the

important teratological
the Hungarian experiences are reported.

data on anticonvulsants,
In the Hungarian Congenital

Malformation Register use of the anticonvulsants diazepam and pheno-
barbiturates during pregnancy was determined in infants delivered with
cleft lip with or without cleft palate, posterior cleft palate and, as a con-
trol, anencephaly and spina bifida. The teratogenic effect of diphenyl-
hydantoin was confirmed, while that of diazepam and phénobarbital was

not supported.

The incidence of epilepsy is usually
estimated at 1%, but reliable epide-
miological data show an incidence
from 0.3 to 0.7% and a prevalence
from 2 to 7%. According to Kurtzke
[20], the incidence from birth to the
age of 5 years is 0.5 to 1.5%, from
5 to 15 years, 0.25%, and beyond 15
years, 0.05 to 0.25%. Thus, it is not
unusual for epileptics to seek advice
regarding planned or already existing
pregnancies.

The problems of family planning
are the heredity of epilepsy and the
possible teratogenic effects that might
occur in epileptic pregnancies.

It was Meadow [24] who noticed
that among the mothers of cleft lip
and/or cleft palate babies, a higher
than normal number had taken anti-
convulsants during pregnancy. In the
wake of this observation, many inves-
tigations were undertaken, the results

4

of which are summarized in Table I.
In infants born to epileptic mothers
the incidence of congenital malforma-
tions was 6.4 to 6.7%, significantly
(p <0.001) higher than the 2.9% for
infants born to non-epileptic women.

Among the epileptic pregnant wo-
men some had and some had not
been treated during pregnancy. In
the infants born to those reciving
anticonvulsants during pregnancy the
occurrence of congenital malforma-
tions was 7.4to 7.8%, 2.5 times higher
than the control figure (p<”0.001). On
the other hand, in infants born to moth-
ers who did not receive treatment
during pregnancy, the occurrence of
congenital malformations, 3.2%, did
not significantly exceed the normal
rate. Thus, the teratogenic effect of an-
ticonvulsants would seem to be certain.
However, those requiring treatment
were in all probability suffering from

Acta Paedintrica Academiae. Seientiarum Hungaricae 1S, 1977
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Table |

Teratogenic effects of anticonvulsants

Control

Authors

Janz and Fuchs [16]

Maroni and Markoff[23]
German et al [13]

Elshove and van Eck [11]
Watson and Spellacy [30]
South [36]

Speidel and Meadow [37]
Starreveld-Zimmerman et al [38]
Koppe et al [18]

Lowe [22]

Meyer [25]

Bjerkedal and Bahna [6]
Manson et al [29]

Kuensberg and Knox [19]
Niswander and Wertelecki [31]
Millar and Nevin [26]

Fedrick [12]

Barry and Danks [14]
Annegers et al [2]
Biale and Rhind [5]
Knight and Rhind [17]
Shapiro et al [35]

Total

Abbreviations:

* -

N = total
CA = Congenital anomaly
n = number

Country

GFR

GFR

USA
Netherlands
USA
England
England
Netherlands
Netherlands
Wales

GFR
Norway
USA
Scotland
USA
N.lIreland
England

Australia
USA
Israel
Israel

USA

= treated and non-treated epileptics

11 986
60

7 866
483

12 300
31 877
112 328
60 591
14 620
347 097
32 227
649

84

49 977

672 134
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221

190

426
877

2471
1240

447
9 372
1235

21c
(36d

3216

19 723°
(19 738d

%

1.8
0.0
2.4
14

3.5
2.8

2.2
2.5
3.1
2.7
3.8

3.2
6.5)

0.0

6.4

2.9
2.9)

oral cleft
n %
32 0.27
0 0.00
14 0.18
1 0.21
21 0.17
50 0.16
1797 1.60
76 0.15
30 0.21
520 0.15
70 0.22
0 0.00
0 0.00
2611 0.39
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administered during pregnancy

Treated epileptics

treatment unknown

OA

%

2.2
4.8
6.3
16.4
6.9
9.1
4.7
7.8
8.8
6.7
18.6
4.6
6.4
10.4

6.4

76
14.1)

17.8
7.1

10.1

74
7.8)

oral cleft

n

3
0
1
6
0
2
3
9
1
1
6
4
3
0

43

diagnosed at birth

of 5 anomalies, 1 major, 2 minor and 2 questionable

N
n
226 51
21 1°
243a 132
65 102
61 3*
22 2°
365 17«
281 227
126 11«
134 91
199 37«
378 17»
206 11*
48 5
110 »
198 16?
— (283
73 13»
141 10«
208 21
3092  2237e
(242y
a =
c =
b =
d =

4.

%

1.33
0.00
0.41
7.69
0.00
9.09
0.82
3.20
0.79
0.74
2.61
1.06
1.46
0.00
1.82
0.61

0.00
2.13

1.42

diagnosed in later life
Index numbers above the figures indicate the number of congenital heart defects

120
14

9
62
16
67

111
124
101

19

20
66

97

816

Non-treated epileptics

H w DM O O o

1

26

CA
%
0.0
0.0

0.0
0.0
0.0
3.0
2.7
3.2

10.6

0.0
1.8

11.3

3.2

oral cleft
n %
o 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00
0 0.00

346
35

31
427
297
192
245
323

306

413

217

93
197
56
140
305

3622

147

Epileptics*
OA oral cleft
n % n %
51 14 3 0.87
» 2.9 0 0.00
2» 6.5 2 6.45
17« 4.0 3 070
227 7.4 9 3.03
13« 6.8 1 0.52
121 4.9 1 041
41« 12.7 5 1.55
141 4.6 3 098
17« 41 3 0.73
17f 7.8 1 0.46
(30@ 13.8)
13» 15.7 0 0.00
11« 5.6 3 152
92 16.2 2 3.67
43 2.9 2 143
32 10.5 3 0.98
230«IC 6.4 41 113
(243*d 6.7)
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more severe epilepsy, with frequent
seizures and in worse somatic and
mental condition. On the other hand,
one could accept the argument that a
treated woman who gave birth to a
malformed infant might later have a
healthy infant if left untreated during
pregnancy [14]. In contrast, Shapiro
et al [35], found no appreciable dif-
ference in the occurrence of defective
infants born to treated vs. non-treated
epileptic mothers.

When investigating the eventual te-
ratogenic effect of anticonvulsants,
two questions have to be elucidated,
viz. (i) which are the malformations
which will most frequently increase in
number; and (ii) the difference in te-
ratogenic effect between the different
anticonvulsants.

P. Lakos, A. Czeizel:

Anticonvulsant drugs

the normal occurrence. Moreover, an
increase in the frequency of multiple
malformations may also be regarded
as characteristic, with malformations
of the bone structure, especially the
digits, predominating. Most frequent-
ly afflicted are the fingers and the
ulnar side [1, 3, 4, 10, 15, 21]. The
frequent occurrence of mental back-
wardness and of its cause (genetic,
teratogenic, social influence?) is a de-
batable point [12, 29].

Some authors found a higher perina-
tal mortality of infants born to epilep-
tic women who had received treat-
ment during pregnancy [20, 12, 6, 2,
37]; this, in addition to congenital
malformations, may be related to an
increased frequency of haemorrhage
[30, 12] and intrauterine mortality.

0] When treating an epileptic preg- The aim of the present w'ork was

nant women the main malformation to
be reckoned with is cleft lip and cleft
palate [24]. As it is seen in Table I,
the occurrence in the control groups
was 3.39% (which is higher than the
usual 0.2%), whereas in the infants
born to epileptic mothers it was 1.13%.

On the other hand, among the
offspring of women who during preg-
nancy had been treated with anti-
convulsants, the point-prevalence at
birth of cleft lip and cleft palate was
1.42% which represents a close to four-
fold risk. Taking into consideration the
normal prevalence at birth of these
malformations, the rate of increase
was at least 7-fold.

Congenital heart defects were also
more frequent following anticonvul-
sant treatment during pregnancy;
their frequency was nearly double

to study the teratogenic effects of
anticonvulsants as well as the differ-
ences betwreen them.

Material And Method

In Hungary, nation-wide statistical data
for congenital malformations have been
kept since January 1, 1970, and by Decem-
ber 31, 1975, a total of 29,057 such infants,
were on record in the Hungarian Congenital
Malformation Register. The malformations
were grouped in accordance with the 8th
Revision of ICD. To study the possibility
of a correlation between diazepam treat-
ment during pregnancy and cleft lip and
cleft palate [33, 34] we sent to the parents
of every infant bom with cleft lip and/or
cleft palate and posterior cleft palate a
questionnaire, in which we enumerated
three groups of drugs. These were (1)
the 10 most common sedatives, among
them diazepam; (2) 6 anticonvulsants;
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and (3) progestogen preparations for the
protection of pregnancy. The mothers
were asked to underline the drugs used
during pregnancy and to indicate the
weeks during pregnancy when these drugs
were taken. The anticonvulsants were
studied as having a supposedly positive
teratogenic effect, while the progestogens
for the protection of pregnancy were
studied as having a negative effect.

As a control group, we selected babies
with anencephaly and/or spina bifida. The
reason we chose this group was that these
malformations lend themselves to stand-
ard description, their reporting — simi-
larly as that of cleft lip and cleft palate —
may be considered 100% and the role
played by the drugs under investigation
has not yet come up in their aetiology.
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Results

Results areshown in Table 11. About
50% of the cases could be evaluated.

Table 111 shows the correlation
between diazepam treatment during
pregnancy and the 3 groups of malfor-
mations under investigation. In the
cleft and/or cleft palate and the anen-
cephaly-spina bifida groups the occur-
rence of diazepam treatment was prac-
tically the same, whereas in the poste-
rior cleft palate group, insignificantly
lower. Even when considering the criti-
cal period of the malformations no
significant difference was found.

Tabte Il

Cases in the Hungarian Congenital Malformation Register, 1970 —

1975, and evaluated cases

Registered cases

%

Type
No

Evaluated cases

No %

Cleft lip and/or cleft palate 995 100.0 413 41.51

Posterior cleft palate 228 100.0 121 53.07

Anencephalyspina bifida 1476 100.0 843 57.11
Tabte Il

Diazepam treatment during pregnancy in the 3 groups of congenital malformations

Time of drug administration

Congenital disorder month of pregnancy through-
No out unknown total
preg-
1 2 3 4-6 7 b nancy

Cleft lip and/or 413 n 4 10 6 1 27 64

cleft palate (2.66) (1.21) (0.97) (2.42) (1.45) (0.24) (0.54) (15.50)
Posterior cleft 121 2 2 — 8 12

palate (1.65) (1.65) (0.61) (9.92)
Anencephaly-spina 843 7 15 15 27 13 S 43 128

bifida (0.83) (1.78) (1.78) ! (3.20) (1.58) (0.95) (5.10) (15.18)
Percentages in parentheses
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Tabte IV

Anticonvulsant treatment during pregnancy in three congenital
malformation groups (figures for barbiturates in parentheses)

Month of pregnancy Whole Total
Congenital disorders No preg-
1 2 3 4—6 7—9 nancy No percent

Cleft lip and/or cleft 413 | 1 — — 9 il (2.66)*

palate o o @ @ @ © (@45
Posterior cleft 121 - - - - - 1 1 (0.82)

palate (i) 1) ) (1.65)
Anencephaly-spina 843 - - — — — 2 2 (0.23)

bifida (i) ®) ) (6) (i) (13) (1.54)

* a2= 15.9; pcO.0OO0l.

Data for anticonvulsant treatment
during pregnancy are seen in Table
IV. We evaluated separately the
effects of diphenylhydantoin (DPH)
derivatives, of phénobarbital and of
other anti-epileptic drugs. In the case
of phénobarbital no specific teratogen-
ic effect could be proved, i. e. the
frequency and the period of time
when the drug had been administered,
showed no deviation in the 3 types of
malformations studied. In the case of
the other anticonvulsants including
the DPH derivatives, there were signif-
icant differences, as shown in Table
V. Such treatment was significantly

Table V
Anticonvulsant treatment

Cleft lip
and/or
cleft

palate

Anen-
cephaly-

spina

bifida

Posterior
cleft
palate

Drug

Phenytoin - 2

Phenacemide - -

Morfolep
Trimethadione

Mephenytoin

N =, N B b b

Primidone

** w2 = 0.014; pcO.10

more common in the cleft lip and/or
cleft palate group. The majority of
the mothers had received treatment
throughout pregnancy. Ofthe 121 and
843 pregnant women who gave birth
to infants with posterior cleft palate
and anencephaly-spina bifida, only
one and two, respectively, had had
anticonvulsant treatment during preg-
nancy. Thus, anticonvulsants seem
to have a role in the aetiology of cleft
lip and/or cleft palate.

Progestogen treatment showed an
identical frequency in the 3 types of
malformation.

Discussion

The results seem to have proven the
teratogenic effect of DPH. At the same
time we have failed to find a terato-
genic effect in the case of progestogen,
in agreement with the data in the
literature. Nor was there any evidence
of a teratogenic effect of diazepam
and of phénobarbital in the 3 types
of malformations studied [9] including
the earlier suspected cleft lip and cleft
palate.
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For the correct evaluation of the
teratogenic effect it is necessary to
separate the malformations of differ-
ent aetiologies. Thus, isolated cleft lip
and/or cleft palate have a multifactori-
al aetiology. One sign of genetic predis-
position may be a cleft lip and/or cleft
palate occurring in the first or second
degree relatives. The aetiology of pos-
terior cleft palate is not quite clear but
the role played by teratogenic effects
seems significant. On the other hand,
cleft lip and cleft palate occurring
with multiple malformations are differ-
ent in aetiology; they may be asso-
ciated with monogenic, chromosomal
and teratogenetic syndromes.

Of the thus far registered 43 babies
with cleft lip and cleft palate delivered
by epileptic women, it was possible to
ascertain the type in 33 instances;
there were 24 isolated and 9 multiple
cases. We must therefore expect a
more frequent occurrence of both the
isolated and the multiple type. The
guestion needs, however, further stud-
ies.

Of the anticonvulsants we may
attribute a mild teratogenic effect to
DPH-derivatives. DPH penetrates
well across the placenta, therefore
its concentration is the same in the
blood of the mother and the fetus
[27, 28]. There are reports on the
teratogenic effect of primidone, car-
bamazepine, trimethadione and para-
methadione [4, 9, 13,14, 21], but these
observations are not yet sufficient to
formulate a final opinion. The pheno-
barbiturates are unlikely to have a
teratogenic effect, but their combina-
tion with DPH has been claimed to

Anticonvulsant drugs 151

exert an increased teratogenicity [12,
22]. The majority of authors blames
the absence of folic acid for the
teratogenic effect of DPH. DPH has
namely been shown to cause an acute
folic acid deficiency which soon
disappears on withdrawal of the drug.
The correlation between folic acid
deficiency and certain congenital dis-
orders has been suggested by several
studies [7, 39]. The reverse is also
true: prolonged folic acid administra-
tion will neutralize the effect of DPH,
and may thus cause a recurrence of
seizures. In this way folic acid is a
potential convulsant and its level in
the epileptic focus is higher than in
the rest of the brain [32].

There are several ways to interpret
the increased frequency of congenital
anomalies in the babies of treated
epileptic mothers:

(i) the effect of anticonvulsants
taken during pregnancy;

(i) the effect of the epileptic condi-
tion;

(iii) some effects associated with
epilepsy. The social standing of epi-
leptics is usually below average and
infections are therefore more frequent
in them. Besides, their choice of
sexual partners is limited and often
disadvantageous, etc.

The first and second questions can
be answered on the basis of the fre-
guency of congenital disorders in the
infants born to treated and non-treat-
ed epileptics. The significantly increas-
ed frequency in the former group
points to the teratogenic effect of
anticonvulsants. The third possibility
must, however, also be taken into
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consideration, at least as having a
modifying influence.

In the course of pregnancy, anticon-
vulsant treatment must be continued.
During pregnancy, almost one half
of the epileptics has an increased
tendency, to develop seizures [17] and
the consequential reduction of placen-
tal circulation may cause fetal death or
mental deficiency. Besides, a sudden
cessation of drug treatment might
elicit a status epilepticus fatal for
both the pregnant woman and her
fetus. If the seizures can be controlled
by barbiturates, preference should be
given to this group of drugs. Taking
into account the critical period for
congenital disorders caused by anti-
convulsants, the period from the 4th
to the 10th week of gestation may be
considered dangerous.

As an additional treatment, folic
acid and vitamin K are recommend-
ed. The former tends to diminish
or inhibit the teratogenic effect,
but will increase the tendency to
seizures. Vitamin K is able to neu-
tralize the coagulation defect result-
ing from anti-epileptic treatment
[12, 30].
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Die Eigenschaften des Gliadins und der
Antikorper gegen Gliadin bei Zoliakie

Von
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Kinderklinik, und Institut fur Pathophysiologie der
Medizinischen Universitat Debrecen

(Eingegangen am 26. Dezember, 1976)

Aus dem waéalRrigen Extrakt des Weizenmehls wurden mittels Gel-
filtration vier Fraktionen — Fraktion A, B, C und D — isoliert.

Es wurde festgestellt, dalR die Fraktion A mit dem Serum der Zdlia-
kie-Kranken als Antigen reagiert. Die Menge der Fraktion A war im aus
der Neuemte gemahlten Weizenmehlam hdchsten; das Absorptionsmaximum
lag bei 278 nm und die Fraktion enthielt eine Verbindung mit 1,6 —2,0%
igem Phosphorgehalt (Nukleinsdure und Nukleotid). Bei Zelluloseaze-
tat-Membranelektrophorese wandert die Fraktion A eher in Richtung der
Anode als bei Polyakrylamid-Gelelektrophorese. Der Glutaminsaure-
bzw. Prolin-Gehalt der Fraktion A ist 27,2% bzw. 12,4%. Die mittels Na-
dodecylsulfat-Gelelektrophorese  bestimmten  Molekulargewichte  von
34 000—36 000 und 56 000—60 000 Dalton und die erwédhnte Aminoséu-
re-Zusammensetzung lieferten einen Beweis dafur, dall die Fraktion A in
die Gruppe der Gliadine gehodrt, obwohl sie durch waRrige Extraktion (pH =
= 6,6—6,0) isoliert wurde.

Im Gegensatz zu den im unfraktionierten waRrigen Extrakt des
Mehles befindlichen EiweiRen wird durch das im Kaninchen erzeugten
Antiserum nur die Fraktion A prazipitiert, obwohl das bei der Immuni-
sierung angewandte EiweilRextrakt auch die Fraktionen B, C und D ent-
hielt. Der Antikdrper ist vom 1gG-Typ.

Die Versuchsergebnisse fuhrten zur Feststellung, daR das Gliadin
ein proteolytisch nicht oder kaum verdaubares Eiweil von besonderer
Aminosauresequenz ist. Demzufolge dirfte zwischen dem Pathomechanis-
mus der Zéliakie und den physiko-chemischen bzw. funktionellen Eigen-
tumlichkeiten des Gliadins eine enge Korrelation bestehen.

Die atiologische Rolle des Weizen-
proteins Gliadin bei der Zdliakie ist
bekannt [5]. Wir haben es friher
bewiesen, dal unter den Eiweil3en
des walrigen Mehlsextrakts die das
hochste Molekulargewicht zeigende
Fraktion 2—3, die im Laufe der Poly-
akrylamid-Gelelektrophorese in der
N&ahe der Katode bleibt, mit dem
im Serum der Zdliakie-Kranken be-

findlichen Antikérper in eine anti-
genartige Reaktion tritt [6].

In vorliegender Arbeit wollen wir
unsere Untersuchungsergebnisse in be-
zug aufdie ldentifizierung der aus dem
wallrigen Mehlextrakt isolierten Frak-
tionen, vor allem der sich antigenartig
verhaltenden Fraktion sowie unsere
Hypothese hinsichtlich des Patho-
mechanismus der Zgliakie erlautern.
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Methodik

Herstellung des Eiweillextrakts

1 g des Weizénmahlprod'ukts wurde in
20 ml 0,005% NaN3haltigem, ionfreiem
Wasser von 2—4°C suspendiert. Nach
24—36 Stunden langer Umrihrung im
kalten Zimmer wurde die Suspension
in einer MSE—25 oder Beckmann
L3—50 préparativen Ultrazentrifuge mit
50 000 g 60 Minuten lang zentrifugiert.

Das Prazipitat wurde verworfen, das
Extrakt (Supernatant) lyophilisiert, und
das lyophilisierte kalte Extrakt im Va-

kuumexsikkator aufbewahrt.

EiweiBfraktionierung auf Sephadex G—75
Séaule.

600 mg des kalt, unter Vakuum auf-
bewahrten, lyophilisierten Extraktes wur-
den in 4 ml ionfreiem Wasser geldst und
gegenuber 0,006% NaN3-haltigem ion-
freiem Wasser dialysiert. Zunéachst wurden
4 ml des Extrakts (80 mg EiweiB)
zwecks Fraktionierung auf eine Sephadex
G—75 Sé&ule (Durchmesser 1,8 cm, Ho6he
51 cm, Volumen 130 cm3) aufgetragen und
mit 0,005% NaN3-haltigem, ionfreiem
W asser bei +4°C eluiert. Die Elutions-
geschwindigkeit betrug 20—22 ml/Stunde,
das Volumen der eluierten Fraktionen
beliefsich auf5bzw. 2,5 ml. Die Extinktion
dieser Fraktionen wurde im Spektrophoto-
meter PM2 DL Opton gemessen.

Polyakrylamid-Gelektrophorese

Das Extrakt und die gewonnenen Frak-
tionen wurden unter Anwendung von 7%-
iger Polyakrylamidgel-Lésung und einem
Trisglyzin-Puffer (lonstarke 0,05, pH 8,3)
elektrophoriert. [6].

Na-Dodecylsulfat-Polyakrylamid-Gelektro-
phorese bei pH 7

Die 50—100 (ig EiweiR enthaltende
Probe wurde im Verhaltnis 1:1 oder 2:1
mit einer aus 0,01 M Na-phosphat (pH 7,0),
5% Na-4odecylsulfat, 100Merkaptoethanol,
0,005% Bromphenolblauund 40% Glyzerin

M . Szabolcs et al.: Antikdrper gegen Gliadin

bestehenden Unterschichtlésung versetzt,
sodann bei 100°C 5 Minuten lang inkubiert.
Hiernach wurden die inkubierten Proben
quantitativ, unter einem Elektrodenpuffer
auf die Gelsadule aufgetragen. Die Elektro-
phorese wurde auch mit der Methode von
Weber und Osborn [21] durchgefuhrt,
mit dem Unterschied, dall die Gelsaulen
nur 5% Akrylamid enthielten. Strom-
starke: 7 mA/Rohr, Laufzeit: 5 Stunden.
Nach der Elektrophorese wurden die
Gelsdulen mit Coomassie-Brillantblau ge-
farbt und der uUberflissige Farbstoff mit
einem aus Essigsaure, Methanol und Was-
ser bestehenden Gemisch ausgeldst. Als
StandardeiweiBe (zum Vergleich dienende)
wurden Bovin-Serumalbumin (Molekularge-
wicht: 68 000 Dalton), Gammaglobulin
(Molekulargewicht: 50 000 bzw. 23 000
Dalton) und Ovalbumin (Molekulargewicht
42 000 Dalton) angewandt.

Na-Dodecylsulfat-Polyakrylamid-Gel-
elektrophorese bei pH 8.3

Die 50—100 pg EiweiB enthaltende
Probe wurde im Verhéltnis 1:1 oder 2:1
mit, einer aus 0,06% Tris, 0,29% Glycin, 5%
Na-dodecylsulfat, 1% Merkaptoethanol,
0,005% Bromphenolblau und 40% Glyzerin
bestehenden Unterschichtlésung versetzt
und bei 100 °C 5 Minuten lang inkubiert.
Hiernach wurde die Probe quantitativ unter
einem Elektrodenpuffer auf die Gelsaule
aufgetragen. Die Elektrophorese wurde
nach Peterson und Strohman [15] bei
1,5 mA/Rohr mit 2 Stunden Laufzeitdurch-
gefuhrt, die Sd&ule enthielt jedoch nur
5% Akrylamid. Fa&rbung usw. geschahen
wie bei pH 7. Nach Auslésung der Uber-
schissigen Farbe wurde das Gel mit einem,
an das Zeiss-Schnellphotometer angeschal-
teten G1B1 Kompensographen densito-
metriert.

Zelluloseacetat-Membran Elektrophorese

Auf eine vorangehend mit Veronal-
natriumazetatpuffer (pH 8,6) durchtrénkte,
2,5x16 cm grolRe Zelluloseazetat-Mem-
branfolie (Schleichér-Schill) wurden mit

Acta Paediatrica Academiae Scientiarum Htmguricue 18, 1977



M. Szabolcs et al.: Antikdrper gegen Oli'iiin 157

einer Pipette KO/J1 (70—100 pg Eiweill) Un-
tersuchungsmaterial aufgetragen. Zwecks
Markierung kam Bromphenolblau zur
Anwendung. Zunéchst wurde bei 0,4—0,5
mA Stromstérke/cm Streifenbreite 2 Stun-
den lang elektrophoriert, und danach die
Folie gefarbt und gewaschen, getrocknet,
mit Paraffindl transparent gemacht und
mit einem, an ein Zeiss-Schnellphoto-
meter angeschalteten G1B1 Kompenso-
graph densitometriert.

Herstellung des Immunserums

Das lyophilisierte Weizenextrakt wurde
in Wasser geldst und der reine Supernatant
mit soviel NaCl versetzt, dal die End-
konzentration des Kochsalzes 0,9% aus-
machte. Mit dieser EiweiBlésung (Eiweil3-
konzentration 1—1,2%), die mit komplet-
ten Freund-Adjuvant (Difco) im Ver-
haltnis 1:1 vermischt wurde, wurden
Kaninchen immunisiert. Sechs Tage nach

der letzten Injektion wurden die Tiere
entblutet, die Seren bei 56°C 30’ lang
inaktiviert und bei —18°C im Tiefkuhl-

sehrank aufbewahrt.

Agardiffusion

In 50—55°C warmem Wasser geldste
3%ige Agarlésung (Bacto Agar Difco)
wurde mit 8- oder lofach verdinntem
Antiserum im Verhéltnis 1:1 rasch ver-
mischt und danach 2,3 ml auf Objekttra-
ger pipettiert; am néachsten Tag wurden in
das Agar Loécher von 4 mm Durchmesser
verfertigt, und in die Ld&cher aus dem
Mehlextrakt bzw. den Sephadex Fraktio-
nen je 10 fd pipettiert. Diese Manipulation
wurde nach 24 Stunden wiederholt. In der
Zwischenzeit wurden die Objekttrager in
der Feuchtkammer bei Zimmertemperatur
aufbewahrt. Nach 48 Stunden Inkubation
wurden die an der Bildung des Immunprazi-
pitats nicht beteiligten Eiweille aus dem
Agar mittels physiologischer Kochsalz-
l6sung ausgewaschen, die Agarschicht ge-
trocknet, das Eiweil mit S&aurefuchsin
gefarbt und differenziert.

Aminosaureanalyse

1 ml des Untersuchungsmaterials (Ex-
traktbzw.seine Fraktionen), dessen Eiweil3-
konzentration 1,6 mg/mlausmachte + 1ml
38%ige HCI-Ldsung wurden in Ampullen
zu 2 ml gemessen. Die Ampullen wurden
nach Durchblasen mit X., abgeldtet, so-
dann 48 Stunden lang bei 105°C aufbe-
wahrt. Es folgte Entsduern bei 80°C in
der Anwesenheit von KOH und P 20°, im
Vakuumtrockenschrank. Zur Bestimmung
der Aminosdurezusammensetzung des
entsduerten Hydrolysats diente ein Amino-
sdureanalysator LYZ 75 (Chinoin).

V ERSUCHSERGEBNISSE

Unsere friheren Untersuchungen
fuhrten zur Feststellung, dall sich
im Laufe der Speicherung des Weizens
als Mahlgut die Menge des mit Was-
ser extrahierbaren, antigenartigen Ei-
weies &ndert. Demnach richteten
sich unsere Untersuchungen vor allem
auf die Klarung der Frage, ob sich
im auf drei verschiedene Weisen
behandelten Weizenmehl — 1. bei
Zimmertemperatur 1 Jahr hindurch,
in Form von Mehlgut gespeicherten
2. 1 Jahr hindurch in Samen-
form gespeicherten und nur vor der
Extraktion gemahlten und 3.
im aus Neuernte gemahlten Weizen-
mehl — die extrahierbare Gesamtei-
weillmenge, bzw. die darin befind-
liche Antigenmenge ferner die bei
einer EiweiBkonzentration von 1,0
mg/ml, bei 280 nm, in einer 1 cm
Kiuvette gemessene Extinktion des
Extraktes im Laufe der Speicherung
andern (Tab. I).

Aus Tabelle | geht hervor, daR
sowohl die mit Wasser extrahierbare
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Tabelle |

Wasserextrahierbarer Gesamteiwei3- und Antigengehalt

Extrahiertes

Laugnedrur?grs;eil EiweiR mg/- Anti&zr}:lzg*/— SSil't un
Mehl g
1 Jahr, gemahlten 11,3 bi 3,00
1 Jahr, Korn, gemahlen vor
Extraktion 151 2,25 1,980
Neuernte, gemahlen vor Extraktion 17,2 3,26 1,90

* Mit Gelfiltration gemessene Werte

EiweiBmenge, als auch ihr Antigen-
gehalt im aus Neuernte gemahlten
Weizenmehl am  hdéchsten  sind.
Anderseits sind in diesem Mehl auch
die EiweiBe intakter, da ihr Etm
-Wert am niedrigsten ist.

Angesichts dieser Ergebnisse un-
tersuchten wir die Eigenschaften der
im Wasserextrakt des aus Neuernte
gemahlten Mehls befindlichen Eiweilie.

Die EiweiRe des Wasserextrakts
kénnen auf Sephadex G-75 Séaule
in 4 Komponente separiert werden;

A bb.

diese Fraktionen bezeichneten wir
mit A, B, Cund D. Abbildung 1 zeigt
das Elutionsdiagramm einer Gelfil-
tration.

Die im Laufe von je 3 Gelfiltratio-
nen gewonnenen Fraktionen A, B,
C und D wurden separat vereinigt
und lyophilisiert. Wie wir dartber
bereits berichteten, spielt sich zwi-
schen den in der Fraktion A befind-
lichen Eiweilen und dem im Serum
der Zéliakie-Kranken anwesenden An-
tikdrper eine antigenartige Reaktion

1. Elutionsdiagramm der EiweiBe des Mehlextrakts, anlaflich Gelfiltration auf

Sephadex G-75 Sédule. Das Volumen der Fraktionen betrédgt 5 ml.
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Abb.

2. Elutionsdiagramm der Fraktion A des Mehlextrakts anlafRlich wiederholter

Gelfiltration. Das Volumen der Fraktionen betragt 2,6 ml.

ab [6]. Unseres Erachtens bietet die
genauere Kenntnis der Eigenschaf-
ten der Fraktion A eine Mdglichkeit
zur weiteren Klarung der Pathogenese
der Zoliakie.

Da laut der Polyakrylamid-Gel-
Elektrophoretogrammedievereinigten
Fraktionen A auch die Eiweilkompo-
nenten anderer Eiweil3fraktionen ent-
halten, wurde die Fraktion A auf
Sephadex G-75 Saule wieder gelfiltri-
ert (Abb. 2). Wie aus Abbildung 2
ersichtlich, kann die Fraktion A in
2 Komponenten separiert werden.
Wie die Polyakrylamid-Gelelektro-
phorese zeigte, entsprach die zweite
Komponente der Fraktion B, d. h.
dalR sie als Verunreinigung in die
Fraktion A gelangte. Da sich die
einzelnen Fraktionen bei der Gelfil-
tration (berlappen, haben wir die
Fraktionen B, C und D auf Sepha-
dex G-75 Saule wiederholt gelfiltriert.
Nach der Gelfiltration kam es zur

Untersuchung des Absorptionsspek-
trums dieser gereinigten Fraktionen
(Abb. 3).

Das Absorptionsmaximum der Frak-
tionen A, B und C betrug 278 nm,
das der Fraktion D lag bei 260 nm.
Der Quotient der bei 280 nm und
260 nm gemessenen Extinktionen
Emcl/Ereo™ liefert bekanntlich eine
Aufklarung daruber, ob die Frak-
tionen Nukleinsdure oder Nukleo-
tide enthalten. Bei den einzelnen
Fraktionen ergab der Wert des E™o"'1
Eo™ -Quotienten 1,18 (Fraktion A),
1,19 (Fraktion B), 1,15 (Fraktion C)
und 0,73 (Fraktion D). Das bedeutet,
daB die Fraktion D eine bedeutende
Nukleotidmenge enthdlt. Einen wei-
teren Beweis fir diese Feststellung
lieferte die Bestimmung der anor-
ganischen Phosphatmenge (Pj) in
den einzelnen Fraktionen nach Zer-
storung mit Perchlorsdure und Wasser-
stoffperoxyd. Auf 1 mg Eiweil} bezo-
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A bb

3. Absorptionsspektrum der mittels Gelfiltration wiederholt gereinigten Fraktionen

A, B, Cund D.: 0--------- o Fraktion A, 0,35 mg/ml.: »----mmme- 4 Fraktion B, 0,40 mg/ml.:

Fraktion C, 0,25 mg/ml; t>--------- o Fraktion D,

0,10 mg/ml. Lésungsmittel:

0,005%ige wasserige Natriumazidlésung.

gen enthielt die Fraktion A 17 /tg
Pi( die Fraktion B 16 pg Pb die
Fraktion C20/tg Pj und die Fraktion
D 170 /tg Pj. Die Gegeniberstellung
der Eigenschaften der gereinigten
Fraktionen erfolgte unter Anwen-
dung der Mancinischen-Technik (Abb.
4)-

)Auf den Objekttrager wurde des
gegen das Wasserextrakt des Mehles
erzeugte, mit Ager vermischte, 16fach
verdinnte Antiserum aufgetragen; in

Abb. 4.

die Locher wurden unterschiedlich
verdinnte Fraktionen gemessen. Man
sieht in Abbildung 4, dal} einen Pra-
zipitationsring nur das walrige, un-
fraktionierte Mehlextrakt und die
Fraktion A ergaben, bei den Frak-
tionen B, C und D (diese letzter-
wéhnte ist in Abbildung 4 nicht
dargestellt) diese Erscheinung dage-
gen nicht zu beobachten war. Inso-
fern auf den Objekttradger mit Agar
vermischtes, von Zgliakie-Kranken

Immunreaktion des Mehlextrakts und der Fraktionen A, B, C und D, gegeniiber

das gegen das Mehlextrakt produzierte Antiserum. EiweilBkonzentration der drei A Frak-

tionen (1, 2, 3): 1,75, 3,50 bzw. 7 mg/ml. Eiweifkonzentrationen der Extrakte 4, 5, 6:

3,3, 6,6 bzw. 9,9 mg/ml. Die EiweiBkonzertration der drei B Fraktionen (7, 8, 9) betru-

gen in allen Léchern 6 mg/ml, wéahrend die EiweiBkonzentrationen der zwei C Fraktionen
(10, 11) in allen Léchern 5 mg/ml ausmachten.
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Startlinie

Startlinie

Abb. 5. Densitogramm dei

gereinigten Fraktion A nach Zelluloseazetat-Membran

elektrophorese (1) bzw. Polyakralamid-Gelelektrophorese (I1).

entnommenes Serum aufgetragen wur-
de, gestalteten sich die Ergebnisse
adhnlich. Aus dem Gesagten folgt,
daB bei Zoliakie nur die gereinigte
Fraktion A ein antigenartiges Ver-
halten aufweist. Die Wanderung die-
ser Fraktion in Richtung der Anode

war bei der Zelluloseazetat-Membran-
elektrophorese ausgepragt, bei der
Polyakrylamid-Gelelektrophorese da-
gegen unbedeutend (Abb. 5).

Diese Ergebnisse sind scheinbar
widerspruchsvoll. Aus dem Ergeb-
nis der Zelluloseazetat-Membran-

Tabelle II

Aminosuédrezusammensetzung der Fraktion A und de? Gliadins

Aminoséaure Fraktion A Gliadin* Aminosaure Fraktion A Gliadin*
Mol%
Lys 4,40 1,50 Gly 5,90 3,00
His 1,90 1,70 Ala 6,90 3,40
Arg 3,60 1,80 Val 5,50 4,80
Asp 6,10 2,90 Met 1,10 1,10
Thr 3,70 2,10 lle 4,20 4,20
Ser 4,40 6,40 Leu 7,30 7,70
Glu 27,20 37,60 Tyr 1,20 2,70
Pro 12,40 16,00 Phe 4,30 4,20

* Aufgrund der Aminosdurenzusammensetzung der Fraktion I11 gerechnete Werte (Beckwith

und Mitarb. [2])
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elektrophorese kénnte auf eine starke
Elektronennegativitdt der gereinig-
ten Fraktion A gefolgert werden,
wéhrend die Ergebnisse der Polyak-
rylamid-Gelelektrophorese fir eine
schwache Elektronennegativitat spre-
chen. Es mufl jedoch berucksichtigt
werden, dal sich das Akrylamidgel
wie ein Molekularfilter verhélt. Im
Falle einer Substanz mit hohem
Molekulargewicht wird die Bewe-
gung der Molekeln im elektrischen
Kraftfeld nicht nur durch die Ladung
des Molekels sondern auch durch
seine Masse beeinfluf3t.

Laut der mittels Ultrazentrifuge
durchgefihrten Analyse ist die ge-
reinigte Fraktion A etwas polydis-
pers, ihr Sedimentationskoeffizient
betrdgt S20v—4,0 Svedberg-Einhei-
ten. Die Ergebnisse der Aminosaure-
Analyse haben wir in Tabelle Il zu-
sammengefallt, in der vergleichshal-
ber auch die in der Literatur fir
Gliadin angegebenen Ergebnisse der
Aminosaure-Analyse ersichtlich sind
[2]. Aus den Angaben der Tabelle

Il geht hervor, dal? sowohl die gerei-
nigte Fraktion A, als auch das Glia-
din groBe Glutaminsdure- und Pro-
linmengen enthalten. Der hohe Glu-
taminsduregehalt darf als ein Beweis
dafir angesehen werden, dall sich
die Fraktion A bei der Zelluloseazetat-
Membranelektrophorese elektronen-
negativ verhélt.

Zur Bestimmung des Molekular-
gewichts der Polypeptidkette der in
der Ultrazentrifuge etwas polydisper-
sen Fraktion A diente die mit Natrium-
dodecylsidfat durchgefiihrte Poly-
akrylamid-Gelelektrophorese (Abb. 6).

Falls die Bestimmung nach Weber
und Osborn [21] bei pH 7,0 durch-
gefiuhrt wird, enthélt die Fraktion
A zwei Polypeptidketten mit unter-
schiedlichem — 61 000 und 36 000
Dalton —Molekulargewicht. Die nach
Peterson und Strohman [15] mit
geringer Modifikation bei pH 8,3
vorgenommene Bestimmung ergab e-
benfalls zwei Polypeptidketten mit
unterschiedlichem Molekulargewicht:
56 000 und 34 000 Dalton.

ABB. 6. Densitogramm der gereinigten Fraktion A nach mit Natriumdodecylsulfat durch-
gefuhrter Polyakrylamid-Gelelektrophorese.
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Besprechung

Seitdem es nachgewiesen wurde, dal3
bei der Zodliakie die Eiweil’e der
Getreidesorten eine Rolle spielen,
steht diese Frage nicht nur in der
Lebensmittelindustrie und Ernéh-
rungswissenschaft, sondern auch auf
dem Gebiet der Immunologie im
Mittelpunkt des Interesses. Mit den
sich in dem letzten anderthalb Jahr-
zehnt verbreiteten zeitgemaRen Un-
tersuchungsverfahren (Ultrazentri-
fuge, Gelfiltration, lonenaustausch-
Chromatographie, Starke-Akrylamid-
Gelelektrophorese) fand zwecks Kla-
rung bzw. ldentifizierung der phy-
sikochemischen Eigenschaften der in
Wasser bzw. Salzlésungen lésbaren
bzw. unlésbaren WeizeneiweilRe eine
Reihe erfolgreicher Untersuchungen
statt [2, 9, 10, 12, 13, 22, 23].

Die Gliadine und die Glutenine
des Weizens sind in Wasser oder
neutraler Salzlésung bekanntlich un-
l6sbar, wéahrend sie sich in 50 —70 %
iger Alkohollésung, dinner Séaure
oder Lauge einwandfrei l6sen. Ros-
siPAL und Paim [16] haben im wal-
rigen Extrakt des Weizenmehls mit
Akrylamid-Gelelektrophorese 12 —14
EiweilRfraktionen nachgewiesen, un-
ter denen die in der N&he der Kato-
de liegenden 2—3 Fraktionen mit
dem Serum der Zgliakie-Kranken eine
Préazipitation ergaben. Wir vermoch-
ten diese 2—3 Eiweil3fraktionen
in unserer Fraktion A zu finden [6];
ihre Menge war im aus Neuernte
gemahlten Weizenmehl am groften
(Tab. 1). Das Absorptionsmaximum
(Abb. 3) der mit wiederholter Gel-

filtration gereinigten (Abb. 2) Frak-
tion A — die zu etwa 15—2,0%
phosphorhaltige Verbindungen (Nuk-
leinsdure und Nukleotid) enthalt —
liegt bei 278 nm. Die anhand der
Zelluloseazetat-Membranelektropho-

rese (Abb. 5), der Aminosdurezu-
sammensetzung (Tab. I1) und der
SDS  Polyakrylamid-Gelelektropho-
rese bestimmten Molekulargewichte
von 34000-36 000 und 56 000-
61 000 Dalton verwahrscheinlichen
es, dall die Fraktion A Gluteneiweilie,
vor allem Gliadin enthalt. Die von
zahlreichen Verfassern [1, 2, 7, 17, 22]
in essigsaure- und ureahaltigen L&-
sungen mit Gelfitration und lonenaus-
tausch-Chromatographie  hergestell-
ten verschiedenen Gliadinfraktionen
(anhand der bei freier Elektrophorese
gezeigten Beweglichkeit Fraktionen
a, B, y, o bzw. ihre Subfraktionen,
z. B. ylt y2, y3) sind hinsichtlich ih-
rer Aminosadurezusammensetzung, be-
sonders aber ihres Molekulargewich-
tes der von uns Fraktion A genann-
ten &hnlich. All dies spricht dafar,
dall im Laufe der Extraktion der
Mehleiweille mit ionenfreiem Wasser
im pH-Bereich 5,7—6 nebst anderen
Eiweilen auch die Gliadine in L0-
sung gelangen.

Durch das gegen die MehleiweilRe
im Kaninchen produzierte Antise-
rum wird nur die Fraktion A pré-
zipitiert (Abb. 4), die uUbrigen Frak-
tionen B, C und D, aber nicht, ob-
wohl das bei der Immunisierung an-
gewandte EiweilRextrakt auch diese
Fraktionen enthielt. In bezug auf die
gegen Gliadin erzeugten Antikdérper
wurde friher bereits festgestellt, dal}
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diese 1gG-, IgA-und IgE-Typs sind
[14]. Laut unseren Versuchen ist der
zirkulierende Antikdérper gegen Glia-
din vom I1gG-Typ [11]. Im Zdliakie-
Serum kann kein spezifisches IgE
nachgewiesen werden, angesichts der
hochgradigen Zytophilie des IgE kann
aber die Mdglichkeit nicht ausge-
schlossen werden, da® dieses Immun-
globulin in zellgebundener Form auch
im Serum der Zdliakie-Kranken Vor-
kommen kann.

Laut Beyreiss und Mitarb. [3]
sind Zoliakie und Sprue mit Darm-
zottenatrophie einhergehende Re-
sorptionskrankeiten, die annehmbar
durch eine hereditire Empfindlich-
keit gegenuber Kleberproteine her-
beigefuhrt werden. Wenn also die
GluteneiweiBe, vor allem das Glia-
din durch Trypsin und Chymotryp-
sin nicht oder nur teilweise abgebaut
werden, kénnen die erwdhnten Eiwei-
Re oder ihre groRBeren Fragmente
durch die verletztenDarmzotten leicht
in den Kreislauf gelangen, und die-
ser Proze3 mul? zur Antikérperpro-
duktion fuhren. Nach unseren Er-
gebnissen 1&Bt sich der Antikérper
gegen Gliadin — zwar in geringerem
Titer als im Serum der Zdjliakie-
Kranken — auch bei gesunden Per-
sonen nachweisen. In diesen Fallen
kann das nicht oder nur teilweise
abgebaute Gliadin durch den, we-
gen irgendeiner anderen Ursache ge-
schadigten Dinndarm in den Kreis-
lauf gelangen. Beyreiss und Mitarb.
[3] haben darauf hingewiesen, dal}
einige Medikamente, besonders die
Antibiotika und Zytostatika auf den
Dunndarm unter Umstédnden toxisch

M. Szabolcs et al.: Antikdrper gegen Gliadin

einwirken. Die Anwesenheit des Glia-
dins im Kreislauf und die darauffol-
gende Antkdrperproduktion kdnnten
somit erklart werden. Eine Frage
bleibt aber weiterhin offen, nament-
lich die Ursache dessen, dall das
Gliadin nicht oder nur teilweise ab-
gebaut wird. Die méglichen Ursachen
sind: 1. Enzymmangel, 2. verringerte
Proteaseaktivitdt, und 3. ein beson-
derer struktureller Aufbau dieser Ei-
weille, der den Abbau durch Protease
entweder nicht, oder nur zum Teil
ermdglicht [19].

ad 1. Bei gesunden Personen kommt
annehmbar kein Enzymmangel vor,
Antikorper konnen aber in niedri-
gem Titer auch bei Gesunden ge-
messen werden.

ad 2. Friher haben wirim Wasser-
extrakt des Mehles bzwT in sei-
nen Fraktionen eine Proteaseinhi-
bitor-Aktivitdt nachgewiesen. Durch
den mit der Nahrung in den Darm
gelangenden Trypsininhibitor koénnte
die Eiweillverdauung gehemmt wer-
den [6].

ad 3. Mais-und Reisfltterung fih-
ren zur raschen Regeneration der
Dunndarmschleimhaut, obwohl das
Maiskorn auf das Gewicht des ge-
trockneten Korns bezogen mehr Pro-
lamin (5 % Zein) enthdalt als das
Weizenkorn (4,2 % Gliadin) [4]. So-
wohl das Zein, als auch das Gliadin
gehoren zwar in die Gruppe der Pro-
lamine, der sich in ihrer Wirkung
manifestierende Unterschied héngt
annehmbar mit ihrer Aminosaure-
zusammensetzung bzw. Aminoséu-
rereihenfolge zusammen. Wie aus
Tabelle 11 ersichtlich, verfugt die

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977



M . Szabolcs et al.: Antikdrper gegen Qliadin 165

von uns isolierte Fraktion A Uber
einen hohen Glutaminsiure-und Pro-
lingehalt. Bekanntlich werden dage-
gen durch Trypsin die in der Nach-
barschaft der basischen Aminosau-
ren liegenden Peptidbindungen d. h.
die den Lysin-und Arginin- Ketten-
gliedern entlang befindlichen Peptid-
verbindungen hydrolysiert. Die Lysin-
Prolin- und Arginin-Prolin-Peptide
sind der Hydrolyse gegenuber resi-
stent; Lysin-Glutaminsdure und Ar-
ginin-Glutaminsdure mit Peptidbin-
dung zeigen eine partielle Resistenz.
Durch Chymotrypsin werden die aro-
matische Aminosduren enthaltenden
EiweiRe oder Peptide der Karboxyl-
gruppe der aromatischen Aminosau-
ren entlang gespaltet. Die Tyrosin-
Prolin- bzw. Phenylalanin-Prolin-Pep-
tidbindungen sind ebenfalls resi-
stent.

Unsere Hypothese wird durch die
Angaben von Frazer [8] unterstitzt,
laut deren die Gluteneiweille — und
so auch die Gliadine gegeniiber Pep-
sin und Trypsin resistent sind. Die
GluteneiweiRe weisen aber nicht nur
gegen die Proteasen, sondern auch
gegeniiber Warme eine Resistenz auf.
Wir konnten es namlich nachweisen,
daB die Gluteneiweille durch Wasser-
oder Essigsaureextraktion — nebst
Beibehaltung ihres Antigencharak-
ters — sogar aus dem Brot isoliert
werden kénnen. [20].

Laut Singh und K ay [18] spielen
die Gluteneiweil3e auch bei der Schi-
zophrenie eine Rolle. Der Zéliakie
adhnlich ist der Wirkungsmechanis-
mus auch in diesem Fall ungeklért,
nur soviel liegt fest, daR der geneti-

schen Préadisposition eine Bedeutung
beizumessen ist.

Anhand der angefihrten Argumen-
te vertreten wir die Ansicht, daB die
Untersuchung der Struktur, der physi-
kochemischen und funktionellen Ei-
genschaften der Gluteneiweil’e einen
weiteren Schritt zur Klarung des
Pathomechanismus der Zdliakie, der
Sprue und vielleicht auch der Schizo-
phrenie bedeuten wird.

Unser herzlicher Dank gebihrt
Herrn Dr. M. Hauck fur die Amino-
saureanalyse und Frau 1. Korom,
sowie Fri. M. Debreceni fur die tech-
nische Hilfe.
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Parent-Infant Interaction. A Ciba Founda-
tion Symposium. Elsevier—Excerpta Me-
dica—North Holland, Amsterdam —Oxford
—New York 1975. Dfl 53,00

The book discusses a complex subject,
the consequences of the early parent-
infant relations in animals and human
beings.

The first contact of human mothers
with their newborn infants in different
cultures strongly suggests that this event
initiates a regular series of interactions
which have biological roots powerful
enough to cut across divergent cultures
and might thus be considered species-
specific. Within this general pattern there
are remarkable individual differences wich
appear to be the result of cultural values
and constraints imposed by hospital
routines and regulations (Klaus et al.).
The timing and duration of the contact
between mother and infant that the hos-
pital allows in the first few postnatal days
can affect the relationship for months and
even years. Separation of the mother from
her prematurely born baby appears to have
an adverse effect on the whole family
unit. (Kennel and Leidermann).

Human studies suggest that shortly
after birth there is a sensitive period which
appears to have long-lasting effects on
maternal attachment and which may
ultimately affect the child’s development
(Kennel et al).

Neonates use smell to locate a food
source and they can differentiate between
their mother and other women on the

basis of smell. Application of lanolin and
deodorants to mothers may make the
infant’s task more difficult (Macfarlane).
Play interaction between mother and
infant over periods of time measured in
microseconds and minutes have revealed
the existence of a dance-like synchrony
of movements, facial expressions and
vocalizations (Hinde et al).

The type and amount of social interac-
tion between a human mother and her
infant in the immediate postpartum
period can influence the mother’s subse-
quent behaviour and attitude towards the
infant. Separation of a mother from her
infant for as short a time as three weeks
in the immediate postpartum period can
lead to lowered feelings of maternal com-
petency and decreased amounts of attach-
ment behaviour, sometimes continuing
for as long as a month. Follow-up of these
mothers and infantsat 11,12 and 15 months
showed that the effects of separation on
maternal attitude and behaviour have
disappeared, except that non-separated
mothers continued to touch their infants
more often than separated mothers (Leider-
mann and Seashore). Finally, Oppé under-
lines that developmental psychology may
contribute to the prevention of paediatric
illnesses if it can discover the processes
responsible for the failure in the early
parent-infant relationship.

The book will be of real interest for
psychologists, behaviourists and all those
who care for mothers and their babies.

A. Geiger
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Decker, K., Backmund, H.: Paediatric
Neuroradiology. VIII + 184 pages with
345 illustrations. Georg Thieme Publishers,
Stuttgart 1975. DM 88,—

This book is the English version of the
really outstanding monograph that appear-
ed in German in 1970 and has been
reviewed in this periodical 12, 86 (1971).
The only sentence the reviewer can add is
that the excellent and useful work is still
up-to-date and fully deserves to become
known in every country.

J. Szénasy

H. Loew,P. Mettin, H. O1bing: Nephro-
logie — Urologie. Springer Verlag, Berlin,
Heidelberg, New York 1975. X1l +170
Seiten mit 28 Abbildungen DM 28,—

Die rapide Spezialisierung der vergan-
genen Jahrzehnte und die hochgradige
Entwicklung der sich auf die Nieren- und
Harnwegskrankheiten beziehenden Kennt-
nisse und therapeutischen Mdglichkeiten
erfordert, dal die Gesamtheit dieser Daten
dem praktizierenden Arzt stets zur Ver-
figung stehe. Die Betreuung der an einer
nephrologischen oder Harnwegskrankheit
leidenden Patienten ist ein wichtiges
Problem. Die rechtzeitig gestellte Diagnose,
die Einweisung der Patienten in ein ent-
sprechendes Fachinstitut sind auf diesem
Gebiet von ausschlaggebender Bedeutung,
was ebenfalls fir die Notwendigkeit der
Fachbildung der praktizierenden Arzte
spricht. Diesem Ziel dient in vorziglicher
W eise dieser Band.

Der erste Teil des Taschenbuchs ist den
aktuellen Fragen der internistischen bzw.
péadiatrischen Nephrologiegewidmet.Anam-
nese und die breite Skala der zur Verfugung
stehenden diagnostischen Mdglichkeiten
werden in Tabellen anschaulich erlautert.
In den néchsten Kapiteln finden Atiologie,
Diagnostik und Klinik der haufiger vor-
kommenden internistischen Nierenkrank-
heiten eine Besprechung. Im Zusammen-
hang mit der Erdrterung der Harnwegs-

infektionen und innerhalb deren der
akuten Pyelonephritis findet man wert-
volle Ratschlage in bezug auf die ambulante
Betreuung dieser Kranken. Die folgenden
Kapitel befassen sich mit den seltener
vorkommenden Nierenkrankheiten (wie
z.B. angeborene Nephritis, Nephronophthi-
sis juvenilis familiaris, usw.), den dia-
gnostischen und Betreuungsproblemen der
an akuter und chronischer Niereninsuffi-
zienz leidenden Patienten, wobei auch auf
die modernen Kklinischen therapeutischen
Maéglichkeiten (H&modialyse, Transplan-
tation) eingegangen wird.

In dem die péadiatrischen nephrologi-
schen Krankheiten darlegenden Kapitel
wird auf die diagnostischen Schwierigkei-
ten, die Haufigkeit dieser pathologischen
Prozesse und auf die prognostische Bedeu-
tung der Frihdiagnose hingewiesen. Ein
besonderes Verdienst des Bandes ist, daB
man bei den einzelnen Krankheiten auch
die therapeutischen Mdglichkeiten findet.

Der zweite Teil enthalt die urologischen
Probleme der Erwachsenen bzw. der Kin-
der. Entwicklungsanomalien, diagnostische
und therapeutische Fragen werden Kkurz
und in einer in der alltdglichen Praxis gut
anwendbaren Weise besprochen.

Das Taschenbuch erhebt keinen An-
spruch auf Vollstdndigkeit, es bietet aber
dem praktizierenden Arztwertvolle Kennt-
nisse Uber die praktischen Aufgaben der
sich stdndig entwickelnden Nephrologie
und Urologie.

L. Turai

D. Berg: Schwangerschaftsberatung und
Perinatologie 2., Uberarbeitete und er-
weiterte Auflage. X1V + 218 Seiten mit
55 Abbildungen und 50 Tabellen. G. Thieme
Verlag, Stuttgart 1976. DM 15,80

Das Taschenbuch wendet sich an Ge-
burtshelfer und Neonatologen. Es schildert
die im Verlauf der Schwangerschaftsbera-
tung und Geburtsleitung angewandten zeit-
geméafRen MalRnahmen, deren Indikationen
und therapeutische Konsequenzen, ferner
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die Mdglichkeiten und Grenzen der Me-
thoden.

Durch die praktische Anwendung der
Kenntnisse der modernen Technik und
Biochemie hat die Geburtsthilfe im letzten
Jahrzehnt eine tiefgreifende Wandlung
erfahren. Diese modernen Methoden werden
in den Lehrbichern entweder noch nicht
oder nur ganz kurz erwahnt. Das Ziel des
Autors war, eben diese Lucke mit der
vorliegenden zweiten erweiterten Auflage
seines Buches zu fillen.

Das Buch gliedertsich in zwei Teile. Der
erste, mit dem Titel Klinik, befallt sich
mit den im Verlauf der Schwangerschaft
und Geburt auftretenden Komplikationen,
unter anderen mit genetischen Problemen,
jenen der Plazentarinsuffizienz, mit Dia-
betes, Morbus haemolyticus, drohender
Frihgeburt und deren Diagnostik und
Behandlung, oder z.B. mit Fragen des
entsprechenden Zeitpunktes und Vorgehens
bei der Geburtseinleitung und der priméren
Reanimation des Neugeborenen.

Im zweiten Teil, mit dem Titel Metho-
dik, werden die vorangehend erwdahnten
diagnostische Verfahren, ja samtliche in der
Geburtshilfe heute routinem&Rig oder in
Spezialabteilungen vorgenommenen dia-
gnostischen Untersuchungen eingehend
erortert.

Das besondere Verdienst des Buches ist,
dall es ganz weitlaufige wissenschaftliche
Kenntnisse klar und kurz abgefaBt ver-
mittelt und mit ausgezeichneten Abbildun-
gen und Tabellen ergénzt bei der Anwen-
dungund Bewertung der modernen geburts-
hilflichen Methoden in der alltaglichen
Praxis eine wahre Hilfe bedeutet.

E. VARADY

Perinatale Medizin Band VI. 7. Deutscher
KongreR fur Perinatale Medizin, Berlin,
13. bis 17. November 1974. Herausgegeben
von J. W. Dudenhausen., E. Sating und
E. Schmidt. XXTV -f 352 Seiten mit 232
Abbildungen und 119 Tabellen. G. Thieme
Verlag, Stuttgart 1976. DM 98,—

169

In dem vorliegenden Band werden die
aktuellen Probleme der perinatalen Medizin
im ganzen Querschnitt und in allen Einzel-
heiten zusammengefalit.

Im einleitenden Vortrag Uber Diabetes
mellitus und Schwangerschaft wird betont,
dall die Zusammenarbeit vom Geburtshel-
fer, Diabetologen und Neonatologen zur
entsprechenden Betreuung unerlaBlich ist.
In einem bedeutenden Teil der Félle ist die
Entbindung anhand der Kontrolle des
mutterlichen Stoffwechsels, der fetoplazen-
taren Einheit, des fetalen Wachstums und
der Reife meistens zum Termin durchfihr-
bar, welcher Umstand die Lebensaussichten
des Neugeborenen sehr gunstig beeinflu3t.
Mehrere Vortrage befassen sich mit dem
latenten, Gestations- und Préadiabetes,
und deren Diagnose wahrend der Schwan-
gerschaft und im Wochenbett. Es wird
darauf hingewiesen, dal der unbehandelte
Diabetes die perinatale Mortalitdtin negati-
ver Richtung beeinfluf3t.

Das nédchste Thema ist die prénatale
Vermeidung respiratorischer  Stérungen
beim Neugeborenen. Hier werden die ver-
schiedenen Methoden der antenatalen Lun-
genreifediagnostik, deren Bewertung, die
Méglichkeiten der RDS-Prophylaxe erdr-
tert.

Der folgende Teil ist der Ultraschalldia-
gnostik gewidmet. lhre Rolle in der
Frihschwangerschaft, bei der Bestim-
mung der Reife, Terminierung der Geburt
und der Lokalisierung der Plazenta wird
geschildert. Als unerldBlich wird die zur
Bestimmung der Gestationszeit zwischen
der 16. und 20. Woche vorgenommene
Ultraschalluntersuchung und zwecks Dia-
gnose fetaler Retardation deren Wieder-
holung in spéateren Stadien der Graviditat
betrachtet.

Die Vor- und Nachteile der Lokalanés-
thesie in der Geburtshilfe sind ein folgendes
Thema, wobei betont wird, das die Anas-
thesie die pH- und Apgarwerte des Neugebo-
borenen nicht beeinflult, ihre Anwendung
bei intrapartalen Blutungen jedoch ein-
deutig kontraindiziert ist.

In den Vortragen Uber den richtigen
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Zeitpunkt der Geburtseinleitung bei Ge-
fahrdung des Kindes (Plazentarinsuffizienz,
Diabetes, Terminuberschreitung usw.) wird
darauf hingewiesen, dall die Gefédhrdung
lediglich relativ sein darfund im entgegen-
gesetzten Fall zum Kaiserschnitt gegriffen
werden soll. Die Voraussetzung der Einlei-
tung der vaginalen Entbindung ist, dal
der Fetus belastbar sei und dies durch
subpartale Diagnostik festgelegt werde
und von Seiten der Mutter, daB der Uterus
Geburtsbereitschaft aufweise. Als fakul-
tative Bedingung ist die Oxytocinempfind-
lichkeit zu betrachten.

Ein Kapitel behandelt die neuzeitigen
Gesichtspunkte hinsichtlich der Sectio
caesarea, ihre Technik, Anésthesie, Indi-
kation, ferner die maternellen und fetalen
Komplikationen. Sectiokinder sollen immer
als Risikokinder betrachtet und intensiv
betreut werden.

Bei der Besprechung der Fragen der
intensiven Neugeborenenpflege wird auf
die Bedeutung der transkutanen pO02
Messung, des Kardiorespirogramms, der
RDS-Therapie und der Frihdiagnose préna-
taler Infektionen hingewiesen. Ein Teil
der Vortrage befalt sich mit der Pathoge-
nese und Therapie der Apnoe nach der
Geburt und mehrere Vortrdge mit der
Fruhgeburtprophylaxe, der tokolytischen
Wirkung der Betamimetika und mit den
Auswirkungen der Schwangerschaftsunter-
brechung auf spatere Graviditaten.

Fur den Perinatologen bietet das Buch
ein groBes Kenntnismaterial und auch
Beistand bei der Gestaltung entsprechender
Anschauungen,j

I E. VARADY

Cancer in Children. Edited by H. J. G.

Bloom, J. Lemerre, M. K. Neidhardt,
P. A. Voarte. Springer Verlag, Berlin—
Heidelberg-New York 1975. XVI + 317

pages with 121 figures. DM 34,50

W ith the fall in mortality from infec-
tious diseases, in the developed countries
childhood cancer has become the second

Recensiones

commonest cause of death in the age group
1 to 14 years, being surpassed only by
accidents. However, even in the countries
where childhood cancer has attracted
increasing interest, the disease is rather
infrequent and even in large hospitals it is
limited to a few cases a year. This partly
explains the view that cancer and malignant
tumoursinchildhoodarepractically untreat-
able and of fatal outcome. This view is no
longer tenable; owing to the improvement
of therapeutic interventions the survival
rates in childhood have much increased,
even with such lesions as Wilms tumour,
brain tumours, rhabdomyosarcomas, Ew-
ing sarcoma, retinoblastoma, lymphoma
and leukaemia, and there is a real hope fora
substantial reduction in the mortality of
childhood cancer.

Treatment techniques of course vary
according to the type of tumour. The high
radiation doses for rhabdomyosarcoma
and osteosarcoma require careful consider-
ation of relation to the exact anatomical
region and to the child’s age and the same
is the case with the selection of cytotoxic
agents. The joint opinion of the paediatri-
cian, surgeon, radiotherapist, oncologist
and laboratory worker is decisive for the
fate of the patient. These aspects have been
considered by the International Union
Against Cancer, UICC, founded by French
physicians in Paris and including now the
representatives of numerous countries.
The book under review summarizes chiefly
the experience of European authors, but
experts from the United States, Canada
and Japan too participated in the discus-
sion of the problems.

The book is a useful practical guide for
all doctors who have to deal with child-
hood cancer, and also for every post-
graduate student as an introduction into
paediatric oncology.

The general part of the book discusses
aetiology, epidemiology and pathology of
tumours and the general aspects of their
surgery, radiotherapy and chemotherapy.
Comparatively new are the questions
concerning infectious diseases in children
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with malignant tumours as well as those
of general care. The general part ends
with the problems of diagnosis and differ-
ential diagnosis and by the recommenda-
tion for up-to-date tumour registration.
Among the chapters on special tu-
mours the first place is occupied by the
problems of the tumours of the central
nervous system, which shows the highest
incidence. This is followed by the descrip-
tion of reticuloblastoma and other tumours
of the eye and orbit. The tumours of the
sympathetic nervous system are also
described in detail. These are followed
by chapters on leukaemias, lymphomas,
Burkitt’s sarcoma and histiocytosis, bone
tumours and soft tissue sarcomas, and
teratomas of the reproductive organs as
well as on tumours of the kidneys, skin

and liver, head and neck.
Z Erdés

R. T. D. Edmond: Farbatlas der Injek-
tionskrankheiten. Ins Deutsche Ubertragen
von W. D. Germer. 384 Seiten mit 456,
davon 407 mehrfarbigen Abbildungen.
Schattauer Verlag, Stuttgart—New York
1970. DM 56,—

Als Folge der verbesserten Lebensbedin-
gungen und der Verbreitung wirksamer
praventiven Malnahmen kommen die
klassischen Infektionskrankheiten stets sel-
tener vor. Ein bedeutender Teil der Falle
meldet sich mit atypischen Symptomen,
so dall ihre Erkennung, besonders fur
Studenten und junge Arzte, schwierig
ist. Bei dem heutigen uberfillten Unter-
richtsprogramm bleibt fir das Studium und
die Vorstellung dieser Krankheitsbilder
nur wenig Gelegenheit, so dal? die meisten
jungen Arzte in dieser Hinsicht mangel-
haftig ausgerustet in ihr Berufsleben eintre-

ten. Diese Liucke soll der vorliegende
schone farbige Atlas ausfullen.
Das lebenstreue Bildmaterial liefert

dem praktizierenden Arzt wahrhaftig eine
groBe Hilfe bei der Diagnostizierung der
infektbedingten Krankheiten. Der die

Abbildungen begleitende Text, wenn auch
auBerst kurz abgefalt, gibt eine vorzugliche
zusammenhéngende Schilderungder Krank-
heitserreger, klinischen Eigenheiten, und
Diagnostik der einzelnen Krankheitsbilder

A. Székely

Malignant Bone Tumours: Edited by E.
Grundmann. VIII + 280 pages with 116
figures. Springer Verlag, Berlin—Heidel-
berg—New York 1976. DM 59.80

The book is introduced by a challenge
for cooperation, As bone tumours are
infrequent, reliable diagnostics have devel-
oped only during the last two-three decades
and it is only 5 years since an international
code of classification is available. It is
emphasized that the diagnosis must be
based on the roentgenogram beside his-
tology and in some cases on cytological
methods. In therapy, beside surgery,
radiotherapy and chemotherapy, immu-
notherapy has acquired increasing impor-
tance.

The book presents the newest results in
research and therapy of bone tumours.
Experimental induction of bone tumours by
ionizing radiation and viruses as well as
the study of bone tumoui's occurring in
animals are discussed in detail. It is stres-
sed that the general use of the WHO
classification is of utmost importance
with regard to uniform nomenclature. For
reliable diagnosis needle biopsy, cytological
and cytochemical as well as histochemical
and electron microscopic examinations may
be necessary. A chapter of outstanding
interest is that on immunology. Based on
the initial results, further developments
and successes may be expected.

In the chapter on therapy, the report
on 900 cases of osteogenic sarcoma treated
at the Mayo Clinic should be mentioned in
the first place. The primary lesion must
be excised without delay. Preoperative
irradiation of the tumour or of the lungs
is ineffective. Excision should be followed
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by immunotherapy or chemotherapy or
both. Pulmonary métastasés must be
removed; the earlier this happens, the
greater the chance of an effective curq.

Z. Erdés

W iedemann, H.—R ., F.—R .,
Dibbern, H.: Das charakteristische Syn-
drom. XVIIlI + 195 Seiten mit 97 Abbil-
dungstafeln. F. K. Schattauer Verlag,
Stuttgart 1976. DM. 69,—

Grosse,

Wer in Europa wéare heute dazu mehr
berufen, einen Atlas der Syndrome zusam-
menzustellen, als H.—R. Wiedemann,
der erste Beschreiber der Thalidomidem-
bryopathie und des EMG-Syndroms,
Mitautor der wohlbekannten Monographie
Uber die Knochendysplasien, Mitbeschrei-
ber des Kleeblattschadels, usw. Man kénn-
te noch eine lange Liste von seinen Arbeiten
erwdhnen, die sich auffallend klar und
didaktisch mit verschiedenen Dysmorphien
befassen. Das vorliegende Buch von Wiede-
mann und seinen Mitarbeitern beschreibt

fast 100 Syndrome, darunter auch einige
neuestens erkannte wie z.B. das fetale
Alkoholsyndrom. Auf der jeweiligen linken
Seite wird man in Schlagworten uber alles
W issenswerte Uber ein Syndrom einschlie3-
lich Synonyme, Auffédhigkeiten, ergén-
zende Symptome, Manifestationszeitpunkt,
Atiologie, Pathogenese, Haufigkeit, Ver-
lauf, Prognose und Therapie informiert.
Auf den rechten Seiten werden die Krank-
heitsbilder und ihre Zeichen in 2 bis 20
sehr charakteristischen Photographien ab-
gebildet.

Der Untertitel des Buches ist »Blick-
diagnose von Syndromen« und wer den
Atlas einmal grindlich durchstudiert hat,
wird sich selten irren und (treu dem
Goetheschen Motto des Vorwortes) mit den
Augen sehen, was vor den Augen ihm liegt.
Heute, in dem Zeitalter der Genetik, wird
dieser Atlas jedem Arzt, ob Kinderarzt,
Humangenetiker oder Psychiater, ob Neu-
rologe oder Orthopéade, allgemeiner Arzt
oder Rodntgenologe, eine imentbehrliche
Hilfe leisten.

P. V. VEGHELYI
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E. Kerpel-Fronius

PADIATRIE

Den von Jahr zu Jahr wachsenden Wissensstoff der Kinderheil-
kunde konnte der Autor mit sorgfaltiger Erwégung in einem ver-
haltnisméaRig knappen Umfang zusammenfassen. Das Werk ist in
samtlichen Kapiteln durch prophylaktische Gesichtspunkte gepréagt.
Zusammen mit der klinischen Problematik der Krankheitsbilder
behandelt er auch die physiologischen, biochemischen, genetischen
Voraussetzungen ihrer Pathogenese. Da heutzutage die perinatale
Mortalitdt den Hauptposten der S&uglingssterblichkeit ausmacht,
womit die Neonatologie in den Vordergrund gerickt ist, erachtete
es der Autor fiur notwendig, auf die Physiologie des Neugeborenen
etwas naher einzugehen. Die in den jungsten Jahren aufgekommenen
Fragen, wie die der autoimmunen Krankheitsbilder und der
Stoffwechselanomalien bedachte er mit gebihrendem Umfang.
Zwecks Vermeidung jeglicher Weitschweifigkeit wurden die heute
schon sehr seltenen Krankheiten kirzer behandelt; auch unter
den unzdhligen seltenen Syndromen werden vornehmlich solche
erortert, die tiefere Einblicke in physiologische oder biochemische
Grundprozesse gewahren.

In russischer Sprache 621 Seiten ¢ 17x25 cm < Ganzleinen e
ISBN 963 05 0736 6

Akadémiai Kiado
Verlag der Ungarischen Akademie der Wissenschaften

Budapest
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E. Székely —E. Farkas:

PEDRIATIC
BRONCHOLOGY

We have witnessed a spectacular development in paediatric bronchology over
the past 30 years. The present volume is a compendium of up-to-date informa-
tion on the paediatric aspects of bronchology. Technical details of bronchologic-
al instruments, local and general anaesthesia, and bronchography are supplied.
Other topics include indications and contraindications for bronchological
examinations, congenital malformations of the lungs and bronchi, diagnostics
and therapy of foreign body aspirations, the bronchology of tuberculosis
as well as various chronic, non-specific diseases of the lungs and bronchi.
The author’s technique of applying Friedel’s biopsy with a bronchial catheter
in children and infants is described. Detailed case reports of 149 patients are
included. The volume is richly illustrated and contains an exhaustive reference
list.

In English — Approx. 480 pages — 17x25 cm — Cloth

A co-edition, distributed in the socialist countries by KULTURA, Budapest,
ISBN 97305 1317 X; in all other countries by UNIVERSITY PARK PRESS,
Baltimore

Akademiai Kiado  University Park Press
Budapest Baltimore
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KEZIRATOK KOVETELMENYEI

A cikkek két példanyban adandok be, ugyanigy a tablazatok és abrak is.
Minden szoveget kérink dupla sorokba legaldbb 4 em-es margéval gépelni
(szabvany oldal 25 sorX 50 bet(i). Mashogy gépelt kéziratokat csak akkor
fogadunk el, ha azokat mi fordittatjuk idegen nyelvre. Minden oldal (tab-
lazatok és irodalom is) folyamatosan megszamozandd.
Az irodalmi hivatkozasok abécé sorrendben megszamozanddk. A szdveg-
ben csak a szdmokat kell feltlintetni. Az irodalomjegyzékben szerepelni kell
a hivatkozott cikk minden szerz6je vezetéknevének és keresztneve(i) rovidi-
tésének, a cikk cimének, a folydirat réviditett nevének, a kotetszamnak, az
oldalszamnak és a megjelenési évnek. Szerz6k neve helyett nem szerepelhet
et al. A folydiratok nevének roviditése a WHO World Medical Periodicals
szerint torténjék. Konyvekre valo hivatkozasnal szerepelni kell a szerzd(k)
vezetéknevének és keresztneve(i) roviditésének, a kényv cimének, kotetének,
kiadasi sorszdmanak, a kiadd nevének, a varosnak, a kiadas évének és a hi-
vatkozott rész oldalszdménak. Példaul:
Kerpel-Fronius, E., Gacs, G.: Serum insulin values. Acta paediat. Acad.
Sei. hung. 16, 197 (1975).

Crosse, V. M.: The Preterm Baby. 7th ed. Churchill Livingstone. Edin-
burgh and London 1971, P. 165.

Detter, J. C.: Biochemical Variation. In: Textbook of Human Genetics,
ed. G. Fraser, 0. Mayo. Blackwell Scientific Publications, Oxford
1975, P. 115.

A cikkben csak kongresszusnyelven megjelent munkékra lehet hivat-
kozni.

A cikknek rovid kivonattal kell kezd6dnie. Ennek tartalmaznia kell azt,
hogy mit vizsgaltak, milyen médon, valamint a vizsgalat eredményét és az
esetleges kovetkeztetést egy mondatban. E kivonatbdl beadand6 egy magyar
verzid is két példanyban; ennek tartalmaznia kell a cikk cimét és dsszes szer-
z6jét.

A mellékelt képek (dbrék) hatlapjara rairando az elsé szerz6 neve, a
kép szama és megjelélendd, hogy melyik része legyen felll.

A téblazatok ugyanigy jel6lenddk, és olyan cimmel kell ellatni Gket,
amely a szoveg olvasasa nélkil is érthetévé teszi az adatokat.

A tablazatok és képalairasok kilén oldalon adanddk be.

A cikkben emlitett gyégyszerek a WHO kdd nevikon kell hogy szere-
peljenek (Recommended International Nonproprietary Names); gyari nevek
nem szerepelhetnek.
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PE3KOME

OENCTBWE BbI3BAHHOIO
XNOPUCTbIM  AMMOHUMEM
METABOJ/IMYECKOIoO ALUMAO3A
HA BbIAEJTEHNE KA/bUWA
B PAHHEM TIPYOAHOM BO3PACTE

3. WYNOK

ABTOp onpegensan WU3MeHeHUs, HacTyna-
lolme B BblgeneHnn noykamum Cat++ n H+ nop
B/IVSAHNEM OAHOKPATHOW Harpysku 2,8MakB/Kr
X/I0OPUCTOr0 aMMOHUA, a TakKXe W3MeHeHus,
HacTynawlwe B KUCNOTHO-LLENOYHOM PaBHO-
BecMM B KpoBu. OrnpegenieHns NPOBOAWSIUCH:

a) y 48 HOBOPOXAEHHbIX C Becom nmpu
poxaeHun B 1000—4380 r Ha 7 [eHb XU3HWU,

6) y 11 npexpeBpeMEHHO POAUBLUUXCA fe-
Teli ¢ BecoM npu poxaeHun B 1000—1970rHa
7 [eHb W 3aTeM Ha MpoOTsHKeHUU 6 Hefenb
eXeHefleNbHO.

MonyyeHHble pesynbTaTbl aBToOp CpPaBHUN
C TaKoBbIMW Y 3A0POBbIX FPYAHbIX feTel B
Bo3pacTe oT 3 Ao 11 mecsues. OH ycTaHOBWU,
yTo:

1 B OAHOHefeNbLHOM BO3pacTe Mo BAUSA-
HVWEM Harpysku X/10pUCTbIM aMMOHUEM Me-
Tabonmyeckmnii aumpo3 BCeX HOBOPOXAEHHbIX
ycunuBanca, Ho B Cnydae rpyfHbIX feTeid ¢
BeCOM npwu poxXAeHUM MeHblie 2000 r, 3TO
yBennyeHne 6b110  AOCTOBEPHO  GONbLLUee,
YeM Y HOBOPOX/EHHbIX C 60/bLINM BECOM MNpw
poXxaeHuu.

AUuN[03  NpPexAeBpeMEHHO  POAMBLLUNXCA
feTeid nocne fayn X0pUCTOr0 aMMOHUS, BO
BCeX Bo3pacTax NosbILWancsa NPuUeAnN3NTeNbHO B
0AMHAKOBOM Mepe W CTeMeHb 3TOro MoBbl-
LEeHNs He 3aBucena B 3HAYUTENbHOW Mepe
OT CTeMeHW aumpjosa nepej HarpysKoii.

2. B oAHOHeAenbHOM BoO3pacTe MOBbILIA-
NoCb  BblfeneHne noykamu, Kak H+, Tak wu
Ca++ C nOBbILEHVEM Beca MNPU POXAEHUWN.
B pesynbTare Harpysku y BCeX HOBOPOX-
[leHHbIX BblgeneHve noykamm H+ u Ca++ no-
BbILLIA/IOCH, Y TaKOBbIX C BECOM MPWU POXKAEHUN
cBbllwe 2000 r 3TO nNOBbILEHME 6blIO0 LOCTO-
BepHO 6onblLee.

3. B cny4dae npexpaeBpemMeHHO pPOAUB-

lWnxcs geTeld, BblfeneHue noukamy Ca++ nog
B/IMSTHUEM BbI3BAHHOTO X/IOPUCTHLIM aMMOHVEM
auumo3a, BOMPEKU MOBbLILIEHUID pO3Ta, OCTa-
eTcs 6e3 M3MeHeHWsl U Bblpaxkash 3T0 B Mpo-
LleHTax Be/MYUH Mepej Harpyskoii, Habnoga-
eTCA BbIPaXEHHO YMEeHbLUIAOLWLAsACca TeHAeH-

uus. B BbllleyKasaHHbI Mepuoj HacTynaeT
3HAUUTe/IbHOE MOBbILLEHWE BblgeneHns H+
noyYKamm.

M3 pe3ynbTaToB aBTOp AenaeT TOT BbIBOJ,
yTo

a) byctepHas posib KOCTHOM CUCTEMbI YXXe B
paHHMII  NOCNepofoBOi  nepuod  siBNseTCA
Ba)XHbIM (aKTOPOM COXpPaHeHWS KWUCNOTHO-
LLeIOYHOro  pasHoBecusl, 6) nNOBbILIEHHaA
CKMOHHOCTb K auuaosy y npexpaeBpeMeHHO
POAMBLUMXCA [eTeil 06bACHSAETCA 0T4yacTu
NOHVKEHVEM 3TOW YHKLMMN.

MEPUAYPAbHBIN INMOMATO3

N. BECMNEP, E. ME3EP, K. W. HEWNMEPKEP

3a nepuog ¢ 1965 no 1974 rr. aBTOpbl Ha-
6nogann y 15 60nbHbIX NepuaypanbHbIA nn-
nomato3. Bce cnydau 6b1av onepuposBaHbl. B
1975 ropy npoBoAuOCL MOBTOPHOe o6cne-
[l0BaHMe yKas3aHHbIX 60MbHbIX. B 5 cnyvasax
aBTOPbl HabNOAANN BbIPaXKEHHOE yNy4lleHune
cocToAHUA, 4 cnyvaa octanucb 6e3 M3MeHe-
HUA, a B 6 caydyasax COCTOsIHWE YXY[ALIWUNOCh,
M3 HUX B 2 clydasX M Ha BEPXHUX KOHeYyHOC-
TAX pasBunacb MbllleyHas aTpous.

MCNXNYECKOE WCC/NTEJOBAHWVE

OETEN B WKOJIbHOM BO3PACTE,

OMEPNPOBAHHBLIX T1O T1MnoBoOAY
BOOAHKWN TOJ/IOBbI

Nn. BEKAWW, 3. NTAPANL

1. OnepupoBaHHble MO NOBOAY TrUApOLe-
thanun fetn 06nafaloT XOPOLWUM WHTeNeK-
TOM, OHUW MOAAAIOTCA BOCMUTAHWIO W MNpeno-



[aBaHUo, OHW B COCTOSIHMM HECaMOCTOATE lb-
HOMY BefeHWI0 XW3HWU. W3 Ha6noaaBLUMXCS
aBTopamu 30 fgeTell, HaXOAALWMXCA B LUKO/b-
HoM BoO3pacTe, 17 mocewiaioT o6lieo6pasoBa-
TeNbHYyl0 LWKoONy 8 nocefaloT fAeeKTON0ru-
YecKMe LUKOMbI, 2 MocellanT Knacchbl ¢ MasibiM
4MCNOM yyalmuxcs U 3 0CBOGOXAeHbl OT Mo-
CELLEHNS  LUKOfbI.

Il. 9T peTn obnafatoT XOPOLINM KOHTaK-
TOM, UX rPynnoBoe MOJIOXKEHUE U UHTepnep-
COHa/bHble CBA3M XOpoLune, HabnwgaTes ad-
(hekTMBHbIe KONebaHUs.

11l. 3T feTn aMouMoHanbHO NabusbHble,
0CO6EHHO NpW YMCTBEHHO-(IM3NYECKON Ha-
rpyske HabnjaloTca 3TN OTKNOHEHUSA, OHU B
3HAUYMTENbHOW Mepe 3aBUCAT OT CEMbW, Y HUX
CU/IbHbIE 3HMNATUYeCKne NoTPe6bHOCTU.

V. OnepupoBaHHble Mo nosogy ruapgHTPaUUN anaHnHa,

uethanum [eTy MOKasblBAKT TPYAHOCTM MO
OTHOLLEHUIO K HOBbIM, HEOXUAAHHLIM pa3sgpa-
XeHVUAM. [BuraTenbHble W BeretaTUBHbIE WX
cBoiicTBa NaGunbHble, BHUMaHuWe KoneGato-
LLieecsi, OHM GbICTPO YTOMAAKOTCSA, NPeAnoYmTa-

OENCTBUE ACOUKCUWN MPU POX[IE-
H1N HA COLAEPXXAHWME CBOBOAHbLIX
AMWHOKWC/IOT B MNA3ME Y TPEX-
OEBPEMEHHO POAMBLUWNXCA OETEWN

K. Wynby, W. MEWTHAH, 4. WONTEC

ABTOpbI CpaBHMBaNN cofepXaHne amMUHO-
KUCNOT B Naa3Me B NOC/IEPOAOBON nepuog y 16
npexeBpemMeHHO pPoAMBLUMXCA [feTeld, nepe-
HeclMX nepuHaTanbHyl achukcuo n y 13
WHTAKTHbIX MPeXAeBPeMeHHO POAMBLUMXCA
feteit. K MONOYHOKUCIOMY aunfo3y, BbI3BaH-
HOMY acthuKcueid, NpPUCoeaUHUNAECH BblpPaxeH-
Haa runepammHoauungemuns. W3 oTAeNbHbIX
aMUHOKMUCNOT KOHUEHTpauus naHuHa, [po-
HWUHa, TaypuHa, rnlTamara, BaivHa, MeTuo-
HUHa ¥ NU3nHa 6Oblna JOCTOBPEHO Bbiwe. Oco-
6eHHO 6pocanocb B rnasa MNOBbILIEHNE KOH-
KOTOpoe MoKa3sblBaso
[OCTOBEPHYIO JIMHEHYIO KOPPensauui c co-
fepxaHuem naktata B KpoBu (p < 0,001).

MopobHas cBA3b Habnwganacb Mexay
OCTa/IbHbIMU  MOTEHLUMANbHO  F/IMKOTEHHbIMU
aMUHOKMCNOTaMW U COAepXaHMeM fakTtaTa

10T TeMbl 0 GONE3HW. B KpOBM. AMUHOTpamMMa Mjasma npexpe-
BPEMEHHO POAUBLUMXCS feTeld, NepeHecLlmx ac-
V. CnepoBano 6bl NPefoCTaBUTL LUKONAMpUKCUIO, MOXOXKaA HA TAKOBYK TUMOTMKEMU-

N POAUTENSAM AO/MKHble cBeAeHMA 06 obpatye-
HUM C 3TUMWU [eTbMW, TaK KakK 3TUM MOXHO
6b110 6bI cnoco6CcTBOBaTL MPOLECCY pecoLu-
anusaunun paeteli, oNepuMpoBaHHbIX MO NOBOAY
rugpouetanumn. Elle HeT negarornyeckmnx
yuypexaeHuin n cneunannctos, KOTOpble Mpo-
BOAMAM Obl Ha OMEpMpPOBaHHbLIX MO MOBOAY
BOASIHKW TOMIOBbl JeTAX paboTy, 06befuHs-
IOLLLYI0 3afila4M HECKONbKUX SUCLUMNANH U 3TO
ABNAETCA 6ONbLUMM HeJoYeTOM.

OTAANIEHHbLIA MPOrHO3 MOCTOrE-

PALUMOHHbIX MOCTOAHHbLIX ATPUNO-

-BEHTPUKYNAPHbIX B/IOKAL 111-EM
CTEMNEHWM B AETCKOM BOS3PACTE

A. I‘(V".U, A kamapaw'

ABTOpbl Habnwgann 3a nepuog ¢ 1965 no
1975 rr. 15 cny4yaeB MOCTOSIHHOI MocTonepa-
LMOHHO MOSTHOM aTPUO-BEHTPUKYISIPHOI 6/10-
Kafbl. 12 peTeli yepe3 2—11 neT nocne onepa-
LMK HaxoaaTcsa B XXMBbIX. MIMnnaHTauma Kap-
fuocTumynaTopa umena Mecto B 5 cnyvasx,
M3 HUX 3 60N1bHbIX BONPEKU 3TOMY ymepnun. B 1
cny4yae CUMHYCOBbI/i pPUTM BOCCTAHOBUWACSH, B
fanbHeliwnx 5 cnyyaax Habnwganocb ynyud-
LeHne NpoBefieHUss UMMNY/bCOB, HO B 2 CNYy-
yasx 3TO 0Kasanocb /MWb BPeMeHHbIM. AB-
TOpbl coobLalT 0 TepaneBTUYECKUX W Mpor-
HOCTUYECKUX HabNOAeHNAX B CBA3N C 3TON
60ne3HbI0.

YecKMX aTpO(hUUECKUX HOBOPOXAEHHBIX, Y
KOTOPbIX MOXHO MpeAnonaratb, 4YTo HaKonm-
NeHVe aMUHOKMCNOT-MPeKYpPCOPoOB  T/0KO3bl
BbI3bIBAETCS MOHUXXEHHOW aKTUBHOCTbIO TNU-
KOHEOreHeTUYeCKMX (epmMeHTOB.

OENCTBWE CPOKA BEPEMEHHOCTW
N BHYTPUNYTPOBHOIO MUTAHWNA
naogA HA COAEPXAHWE
CBOBOAHbLIX AMWNHOKWNCNOT
B TMJASME HOBOPOXAEHHDBIX

K wynby, A. WONTEC, M. MEWTSHH

ABTOpbI CpaBHMBaNN U3MEHEHWE cofepxKa-
HUA aMWHOKUCAOT B MNasMe W COAepXaHus
caxapa B KpOBW B MOCNepOAOBON nepuog Yy
eBTPO(MNYECKUX W Y aTpPOhMYeCKUX npexje-
BPEMEHHO poauBLUMXcA feTeli. CpepHee co-
fepXaHune caxapa B KpoBU 6bl/I0 4OCTOBEPHO
Huwxe (p < 0,001) B rpynne aTpomyeckunx
npexJaeBpemMeHHO poamBLUMXCSH feTel. Cpep-
Hee 06lLlee cofep>xaHne aMWHOKWCIOT B Mnas-
Me W cofepXaHue Tpex BaKHeWLW WX FAnKo-
reHHbIX aMWUHOKMUCAOT (anaHuHa, rAMunHa,
NpoSiMHa) He OT/MYAaNOChb B yKa3aHHbIX [BYX

rpynnax. KoHueHTpauua neiunHa, eHun-
anaHuHa W acnapTaTtbl [OCTOBEPHO HWUXe
(p < 0,05), a KoHUeHTpauusa rawTamaTa

poctoBepHo Bbiwe (p < 0,05) B rpynne atpo-
(PUyeCKUX HOBOPOXAEHHbIX. Mexay copep-
)XaHWEeM caxapa B KpOBU U cofepXaHuem
rNaBHbIX MTMKOreHHbIX aMUHOKMNCOT He 6bl/10
cBA3N. Ecnn KoMbUHMpoOBaTb NONYYEHHbIe NpU
HacToALLEM MUCCMef0BaHUN [aHHble C TaKoBbl-



MKW, MOMYYeHHbIMU B XO4e Npexzeii cepun mc-
cnefloBaHUs JaHHbIMU eBTPOMYECKUX U aTpo-
(hMYECKNX HOBOPOXAEHHbLIX, TO U3 17 amMuHo-
KWUCNOT MNNasMbl TONbKO B Ciy4yae anaHuHa
yAanocb YCTaHOBUTb CBSA3b CO CPOKOM 6epe-
MEHHOCTU.

Ha oCHOBaHMU BbllleyKa3aHHbIX Habntoge-
HWI K TUMOrIMKEMUU aTPOUYeCKUX Mpexje-
BPEMEHHO pOoAUBLUUXCA feTei B NpPOTMBO-
NOMIOXKHOCTb K aTpo(UUecKUM 3pefibiM HOBO-
POXAEHHbIM — He MpUCOeaUHsIeTCA runep-
amuHoauugemus.  MpuyrHOWA  runepaMuHo-
auufeMun, paHHee onucaHHol y aTpodmuec-
KWX 3pefiblX HOBOPOXAEHHbIX, MPeanonoxu-
TeNlbHO, SIBMIAETCS MOHMXEHHAass T/IMKOHeo-
reHeTMYeckasi aKTUBHOCTb MeueHW. MpuurHa
pasHUUbl MeXAy aTpoUYecKUMU npexje-
BPEMEHHO POAMBLUMMCS [AeTbMU W aTpodu-
YECKUMU 3pe/ibiIMW  HOBOPOX/AEHHbIMU, Bepo-
ATHO, Ta, YTO MNPOAO/IKUTENIbHOCTbL BHYTPU-
YTPOGHOrO paccTpoiicTBa NMUTaHWUsI BNUSET Ha
co3peBaHMe  MeYEHOUHOr0  [/IMKOHeOoreHesa
HOBOPOX/EHHbIX. Henpojo/mKMTeNbHOE He-
61aronpusaTHOE COCTOSIHWE BHYTPUYTPO6HOrO
NATaHUA elle He MPUBOAUT K 3anasfblBaHUIO
nocnepoAoBoii aKTUBHOCTU T[/IMKOHEoreHesa.

TEPATOJIOTMYECKAA OLEHKA
AHTUNIMMNENTUNYECKNX CPEACTB

n. TAKOW, 3. LKN3EN

B BBOAHOV 4acTu cBoeli paboTbl aBTOpbI
faloT 0630p AaHHbIX, YKasblBaWOLWKMX Ha Mo-
BblLLEHVE YacTOTbl BPOXAEHHbIX aHoManui
pasBuUTUA Yy HOBOPOXAEHHbIX OT MaTepei,
CTpafjaloLmnx 3snunencuein U OHW NPUBOAAT
TUNbI 3TUX aHoManuii. Yactota pAeTeid, po-
OUBLUMXCA C pacluenneHmeM ry6é u Héba no
CPaBHEHMIO C YACTOTOW 3TOW aHOManuwu cpeau
obuweli nonynsuuun, B 4 7 pasa 6onbluas.
ABTOpbI UcCNefoBann nNoTpebdneHre matepsamm
feTeid, pogusLumxca B BeHnrpum ¢ 1970 roga c
pacwienneHnem ry6 m Héba, ¢ pacLienneHnem
3afjHei YacTn HEba 1 B KayecTBe KOHTPONSA, Ae-
Teil, POAMBLUMXCA C aH3HUedannein n c pac-
LiensieHneM Mo3BOHOYHUKA. OnATb noATBep-
AWNOCb, YTO MPOTUBO3NUNENTUYECKNE Cpea-
CTBa, B MNepBYI O4epedb MPOU3BOAHbIE AN-
(PeHUNTNAaHTONHA, OKasblBalOT TepaToreHHoe
feiicTBue. B oTHoweHuUn theHMnb6apbuTypaToB
1 Onasenama (cefyKceHa) aBTopbl He 0OHapy-
XXUNU TepaTOreHHOCTH.

CBOWCTBA MNALVNHA U
OBPA3OBAHHbBIX MPOTUB HEIO
MNP LUENVNAKNWN AHTUTEN

M. CABONY, W. YOPBA, M.
n. oPAHUUA

KABAMW,

ABTOpbI N301MPOBaNY U3 BOAHON BbITSXKKMN
NWEHNYHOI MYKW, NyTeM reneBoi ¢unbTpa-
ums Ha ctonbe Cedanekc -75 pakunm A, B,
C, D. OHu ycTaHOBUAW, 4TO (ppakumna A pea-
rmpyeT Kak aHTWUreH C CbIBOPOTKON 60/bHbIX
uennakuein. KonuuectBo ¢pakumm A Hau-
6onbllee B MLEHUYHOW MyKe, MOMOTOW W3
HOBOFO ypoXas. AGCOPOLMOHHBI  MaKcu-
MyM ee HaxoauTcs y 278 HM, pakuumsa cogep-
XUt 15 20% ocdopocosepxawimx  co-
efiVIHEHNA — HYK/IEMHOBYID  KWUCAOTY MU
HYKneoTufbl. Mo cpaBHeHWO ¢ 3sieKTpodope-
30M Yepe3 Le/I0Ne3Ho-aLeTaToBYyl0 nepe-
NOHKY ABUXeHWe K aHody 6onee 6bICTpoe, a no
CpaBHEHUIO C TAKOBbLIM MPU NOIMaKpunammaHo-
-refieBOM 3nekTpodopese 6onee MeANEHHOE,
4YTo 06bACHAETCA [AeNCTBUEM TrefeBblX MO-
neKynsapHbiX GuabTpos. CofepxaHue rnawTa-
MWHa W NponuHa B (pakuum A BbICOKOE:
27,2% wn 12,4%. OnpefeneHHblii Npy NoMoLyu
fofeumnncynbaTHO-renesoro 3anekTpodopesa
MONeKynsipHblli Bec B 34- 36 000 n 56 000—
60 000 M yNnOMSAHYTbIA aMWHOKUCAOTHbIN CO-
CTaB /l0Ka3blBatOT, YTO M30/IMPOBAHHAA aBTo-
pamu pakuma A OTHOCUTCA K rpynne rnava-
[VUHOB, BOMPEKW TOMY, YTO OHWU MOSYyYUNN ee
BOAHON 3kcTpakuuwenr (pH = 5,5 6,0).

B npoTuBONOMOXHOCTL K 6enkam, Ha-
XOAALLMMCA B BOAHON, He)paKLMOHMPOBAHHOWA
BbITSXKKE MYKW, KPO/IMYbA aHTUCbIBOPOTKA
npeyunUTUPYeT TONMbKO (pakuuio A, a oc-
TanbHble: B, C, D He npeuunuTUpyeT, XOTS
6enlkoBas BbITSXKKA, MPUMEHABLUAACA MpU
MMMYyHU3aLUKN, cofepxana u 3Tu dpakuyuu.
AHTUTENO HOCUT TUN WrT.

Ha ocHoBaHWUK pe3ynbTaToB UCCNef0BaHUA
N NUTepaTypHbIX AaHHbIX aBTopbl MPULLAN K
TOMY BbIBOAY, YTO [NIMAfiMH, NO CBOEMY amu-
HOKMWC/IOTHOMY COCTaBy, ABNAETCA MPOTeoNun-
TUYECKU He- UAWN NOYTW HerepeBapuMbIM 6en-
KOM C 0C060l/i aMWHOKMUCNIOTHOW CEeKBEHLMEN.
B pesynbTate 3T0Oro Mexagy natoMexaHwsMom
N PUNKO-XUMUNYECKUMU, (DYHKLMOHANbHBLIMA
0COGEHHOCTAMW r/iMagnuHa MOXeT CYLecTBo-
BaTb TecHas CBA3b.
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Patterns ol neonatal bacterial infection
in the 1970°s

Ky

M. E. Speer, L. H. Taber, A. J. Rudolph and J. Urteaga

Received 3rd March, 1977

Department of Pediatrics, Baylor College of Medicine and the Neonatology

Service at Jefferson Davis Hospital, Houston, Texas, U. S. A.

A retrospective study was carried out in a large city-county hospital
nursery over the two-year period 1973 —1974, to determine the incidence,
mortality rate, and étiologie agents of neonatal septicemia and meningitis.
One hundred of 18,465 infants admitted to the nursery service had septi-
cemia alone and an additional 20 infants had meningitis for an incidence
of 5.1 and 1.0 per 1000, respectively. In the group with septicemia the mor-
tality rate was 38/100 (38%) and in those with meningitis 12/20 (60%).
Group B streptococcus was the most frequently isolated organism, being
present in 28/100 (28%) of septicemia cases and in 13/20 (65%) of those
with meningeal infection. Gram positive coccal organisms comprised 47/100
(47%) of the étiologie agents of septicemia while Gram negative enteric
bacilli were found in 42/100 (42%). In patients with meningitis, Gram posi-
tive cocci were present in 13/20 (65%) all being Group B streptococci; Gram
negative enteric bacilli were found in 4/20 (20%). The data demonstrate the
increasing incidence of Gram positive coccal organisms, primarily Group B
streptococci, as the predominant cause of neonatal infection.

Septicemia with or without menin- METHODS
gitis continues to be a significant
cause of neonatal morbidity and mor- A total of 18,465 infants were

tality. With the advent of neonatal
regional intensive care facilities, in-
fants who may formerly have died
are now evaluated and treated for
prolonged periods of time in a poten-
tially hostile bacterial environ-
ment.

A study designed to determine the
incidence, mortality, and étiologie
agents of septicemia/meningitis (S/M)
in a large city-county hospital nursery
with regional neonatal intensive care
facilities was conducted over the two-
year period 1973—1974.

admitted to the nursery service at
Jefferson Davis Hospital (JDH) in
1973 1974; 2, 111 of these were low
birth weight. The hospital records of
all infants with either positive blood
and/or cerebrospinal fluid (CSF) cultu-
res during the study period were revie-
wed and the data recorded on a stand-
ard form. Criteria for diagnosing pa-
tients as having septicemia or mening-
itis were strict. No patients with neural
tube defects were includedinthestudy.
All blood cultures were obtained by
peripheral venipuncture. Cerebrospi-
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nal fluid cultures were performed by
directly inoculating culture media at
the time of lumbar puncture. The
infections reported here represent only
those occurring while the infants were
in the nurseries.

Results

One hundred and twenty of these
18,465 infants had either positive
blood and/or CSF cultures. One hun-
dred had septicemia alone and 20 in-
fants had meningitis with or without
associated bacteremia. Of these 120,
105 were born at JDH and 15 were
transferred from other institutions.
The incidence of septicemia was 5.1
per 1000 infants (100/18,465). If the
outside births were excluded the inci-

M. E. Speer et al.: Neonatal bacterial infection

dence was 4.6 per 1000 live births
(85/18,314). Twenty infants had me-
ningitis, one of whom was a transfer
from another hospital, for an inci-
dence of 1 per 1000 live births. Fifty
of 120 infants died, 10 of whom were
born at other hospitals, for an overall
mortality rate of 50/100 (41.7%), and
a mortality rate of 40/105 (38.1%)
for those infants born at JDH. Of the
group with septicemia the mortality
rate was 12/20 (60%). If the outside
births are excluded, then the mor-
tality rate falls to 33.7% and 57.9%,
respectively.

The culture results are shown in
Table 1. Group B streptococcus was
the most frequently isolated organism
and was found in 28/100 (28%) of
the cases with septicemia and 13/20

Table |

Etiologie agents of septicemia/meningitis

1973-1974
Septicemia Meningitis
Organism
Number Percent Number Percent
Group B Streptococcus 28 28 13 65.0
Escherichia coli 17 17 | 5.0
Klebsiella sp. 19 19 0 —
Staphylococcus aureus 17 17 0 -
Speudomonas sp. 4 4 1 5.0
Proteus sp. 2 2 1 5.0
Enterobacter sp. 0 — 1 5.0
Haemophilus influenzae 1 1 1 5.0
Listeria monocytogenes 1 1 1 5.0
Enterococcus 2 2 0 —
Bacteroides sp. 1 1 0 —
Candida sp. 2 2 1 6.0
Mixed 6 6 0
Total 100 20
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(65%) of the patients with meningeal
infection. Twenty-four of the strepto-
coccal isolates were subsequently sero-
typed as Group B streptococci. The
remaining 17 streptococcal isolates
were not available for serotyping, but
as their biochemical and morphologic
characteristics were identical to the
serotyped strains, they also were felt
to be Group B streptococci. Klebsiella
sp. and Escherichia coli were the most
common Gram negative bacilli iso-
lated from the blood and accounted
for 19/100 (19%) and 17/100 (17%),
respectively, of the cases of septi-
cemia. However, only in one instance
was Escherichia coli isolated from the
CSF and in no instance was Klebsiella
sp. isolated from the CSF. Staphylo-
coccus aureus was the étiologie agent
in 17/100 (17%) of the patients with
septicemia hut caused none of the
cases of meningitis. All of the staphy-
lococci were sensitive to meticillin
and kanamycin, but only two of
these isolateswere sensitive to aqueous
penicillin G. Other bacterial species
found with less frequency included
pseudomonas, proteus, enterobacter,

175

H. influenzae, Listeria monocytogenes,
enterococci, and Bacteroides fragilis.
Three patients had systemic Candida
infection, one of whom had meningeal
involvement. Six instances of septi-
cemia represented mixed infection
(Table 11). Two were due to Group B
streptococcus and Kilebsiella, 1 to
Group B streptococcus and Esche-
richia coli, 1to Group B streptococcus
and Staphylococcus aureus, 1to Esche-
richia coli and enterococcus, and 1 to
Staphylococcus aureus, and entero-
coccus.

Gram positive coccal organisms
comprised 47/100 (47%) of the étio-
logie agents of septicemia while Gram
negative enteric bacilli were found in
42/100 (42%). In those patients with
meningitis, Gram positive cocci were
present in 13/20 (65%) and all were
Group B streptococci. Gram negative
enteric bacilli were found in only
4/20 (20%).

Early onset infection (less than 5
days of age) occurred in 88/120
(73.3%) of the cases; 49/88 (56%) of
these were due to Gram positive coccal
organisms and 30/88 (34%) to Gram

Table 11

Etiologie agents of mixed infections

Organism

Group B Streptococcus and Klebsiella sj).
Group B Streptococcus and Escherichia coli
Group B Streptococcus and Staphylococcus aureus

Escherichia coli and enterococcus

Staphylococcus aureus and enterococcus

Number

e =

Total G
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negative bacilli. The remainder of the
cases 9/88 (10%) represented mixed
infection or other types of organisms.
In those infants who became infected
after 5 days of age, 20/32 (62.5%) of
the causative organisms were either
Gram negative enteric bacilli, of
which 13/20 (65.0%) were resistant
to kanamycin, or a species of Can-
dida.

Premature infants comprised 85/120
(70.8%) of the total group, and 13/20
(65%) of the infants with meningitis.
No significant difference in the age
of onset of disease existed between
term and premature infants. Forty-
two out of fifty (84%) of the deaths
occurred in the early onset group,
and 30 of these 42 deaths occurred
within 48 hours of birth.

Twenty-seven per cent of the moth-
ers had received no prenatal care prior
to delivery and 74.2% of the mothers
had some form of obstetric complica-
tion either during pregnancy or dur-
ing labor and delivery. Prolonged
rupture of the fetal membranes
greater than 24 hours occurred in 21/
120 (17.5%) of the patients.

There was a male to female ratio
of 1.7 : 1 (63 males and 37 females)
in the group with septicemia and a
ratio of 15 :1 (12 males and 8 fe-
males) in the meningitis group.

Discussion

The incidence of neonatal septi-
cemia has been reported from 1/500
to 1/600 live births [9, 12, 13], and
neonatal meningitis has been found

M. E. Speer et al.: Neonatal bacterial inlection

in approximately 0.4/1000 live births
[11, 15].

It is difficult to explain why the
incidence of S/M should be so much
higher than that found in previous
studies. Several factors may account
for this apparent discrepancy. The
population served by JDH has a
large percentage of high risk delive-
ries. Fully 25% of the mothers who
deliver at JDH have no prenatal care
and all belong to a low socio-economic
group. As previously noted, maternal
complications were frequent in the
study group and there was a high
incidence of prematurity. Both fac-
tors have been related to increased
risk of neonatal infection [13, 16, 19].
Because of the improved life support
systems now available, many pre-
mature infantsare exposed to resistant
bacterial flora within the hospital for
prolonged periods of time thus in-
creasing their risk of becoming in-
fected. It is nursery policy to obtain
blood, urine and cerebrospinal fluid
cultures on any infant who is judged
to be at risk and whose clinical course
suggests infection, regardless of any
other disease entity felt to be prima-
rily responsible for the infant’s con-
dition. This policy would be expected
to increase the number of infants
identified as infected.

The increased role of the Group B
streptococcus in neonatal infection is
probably related to the increased
incidence of maternal and neonatal
colonization. Baker et al. found that
25% of all mothers and infants in our
hospital had Group B streptococcal
colonization at the time of deliv-
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ery [1]. Similar rates of colonization
also have been noted in studies involv-
ing middle-class college students in
the northeastern portion of the coun-
try [3]. Why this high colonization
rate exists is not known at present.

The increase in the incidence of sep-
ticemia due to Staphylococcus aureus
is unexplained. Most of these infants
were symptomatic early in life and
represented early onset infection (14/
17). No increase in staphylococcal
colonization was noted during the
study period nor were bathing or cord
care policies altered (Unpublished

data).
Late onset infection is often equated
witli nosocomial infection. Several

authors have related acquisition of
resistant organisms to prior antibiotic
treatment and prolonged hospitaliza-
tion [2, 6, 8]. Our data support this
in that resistant Gram negative bacilli
were frequently found in those infants
with late onset disease.

Prior to the mid 1940’ beta-hemo-
ytic streptococci were the predomi-

nant organisms isolated from infected
neonates [7, 14]. Beginning in the
late 1940’s and progressing through
the mid 1960’ an increasing propor-
tion of neonatal infections were due
to Gram negative enteric bacilli [5,
9 11, 14—16]. In the late 1960’s and
early 1970’ this pattern has again
changed with Gram positive coccal
forms, particularly Group B strepto-
coccus, becoming increasingly preva-
lent [1, 17, 18]. A further shift is
demonstrated by our data with over
47% of the patients with septicemia
and 65% of those with meningitis
having Gram positive coccal organisms
isolated, primarily Group B strepto-
cocci, and only 42% and 20%, respec-
tively, having infections due to Gram
negative coliform organism.

Thus a periodicity or “wave form”
effect becomes apparent regarding
the various bacterial pathogens impli-
cated in neonatal infection (Figs 1, 2).
Although the reasons underlying this
phenomenon are unclear, recent work
by Baker and Kasper may offer a

Fig. 1 Incidence of (tram positive coccal (- ) vs Gram negative enteric bacilli (- - -)
in neonatal septicemia [7, 9, 10, 14, 17]. *Jefferson Davis Hospital
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Fig. 2. Incidence of Gram positive coccal

(—) vs Gram negative enteric bacilli (-----)

in neonatal meningitis [5, 16, 17]. *Jefferson Davis Hospital

possible explanation [4]. Their data
suggest that transplacental transfer
of maternal antibody protects infants
from invasive Group B streptococcal
infection with Type Il strains. If
maternal colonization and subsequent
neonatal infection by pathogenic bac-
teria can be related to the maternal
immune experience and subsequent
production of protective levels of
transplacental 1gG antibody, then a
mechanism explaining the observed
periodicity can be hypothesized. As
maternal antibody levels rise or fall
in response to colonization by indi-
vidual bacteria then the incidence of
neonatal infection would be expected
to change in a cyclic manner.
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The influence of maternal diabetes on dental
development of the non-diabetic offspring in

the stage of transitional dentition
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In a former study of 222 poorly
controlled juvenile
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Dental development was studied in some 150 to 170 non-diabetic,
6 to 15 year-old children of diabetic mothers. As compared to standards from
Hungary, and partly from the GDR, no conspicuous differences were found
as to median age at loss of the individual deciduous, and at eruption of the
individual permanent teeth, as well as in the numbers of erupted permanent
teeth, inyearly cohorts ofboys and girls. Dental development was furthermore
assessed individually by comparison to a USA standard and expressed by a
single figure (“character number”). The influence of some filial and maternal
parameters was assessed upon the mean and distribution of these character
numbers in the total sample and its subgroups, viz. actual body weight at
dental examination, birth-weight and birth-length, classification of
the mothers according to White, presence and degree of retinopathy,
metabolism during pregnancy, and chronological age of the examinees.
The severity of material diabetes assessed according to any of the
three parameters exerted some influence wupon dental development
in the offspring, manifesting with increasing delay, without having
found statistically significant differences between subgroups formed
according to the aforementioned criteria. A statistically significant
delay was demonstrated in dental development of the 8.5 to 11.5-year
old group as compared with children of 12.5 to 14.5 years in whom a slight
advance was demonstrated. The advance ofdental development was not signif-
icant statistically in the 6.5 to 7.5 years old children. Some influence was exert-
ed upon dental development by the actual body weight of the examinees,
with a slight advance in the high body weight groups. Weight and length
at delivery by themselves had no obvious effect upon dental development.
As to actual body weight, birth-weight, and length at delivery, the sample
was significantly different from the internationally accepted standards.

it could be demonstrated in 194

diabetics, age- juveniles of this sample that dental

dependent differences in median age
were shown at loss of the individual
deciduous, and at eruption of the
individual permanent, teeth [9]. By
expressing the dental development of
the individual children by a single
figure varying between 0 and 100,

development depended on the chro-
nological age of the examinees in a
statistically significant manner while
the duration of overt diabetes exerted
only a modifying influence; the age
at which 1he disease was detected had
no influence whatever [5]. Accord-
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ingly, it was assumed that the juve-
nile diabetic is horn with a special
constitution which is apparently ca-
pable of affecting dental development
prior to the manifestation of diabetes.

In order to test this assumption, a
sim ilar study was conducted in the non-
diabetic offspring of diabetic moth-
ers. This particular population was
chosen for obvious reasons. If diabetes
is a genetically transmissible condi-
tion, there is a 50% chance of the
transmission of the particular gene or
genes responsible for the aforemen-
tioned shift in dental development.
Disregarding this possibility, the off-
spring is exposed during pregnancy
to an environment characteristic of
the mother’s diabetic state. While in
the general population up to the age
of 15 yr the frequency of diabetes
amounts to approximately 0.03%
[7, 16], in the offspring of diabetics
the frequency is about twentyfold
[11, 6]. Thus, if there is a “diabetic
constitution”, in the offspring of dia-
betic mothers it should manifest itself
in some way, although in this partic-
ular population not more than a few
per cent are afflicted. In these chil-
dren, the inherited “diabetic consti-
tution” turns into a manifest disease,
preferentially between 3 and 4, be-
tween 6 and 8, and most markedly
between 10 and 11, years of age
113, 18, 23].

Material and Methods

In the Zentralinstitut fir Diabetes
»Gerhardt Katsch«, dental records were
collected from 169 children who proved
free from manifest or latent diabetes

detected by routine laboratory tests. Of
this sample, 152 had been delivered in the
Institute by mothers who stood under
continuous control during pregnancy. Eight
boys and 9 girls had been born elsewhere
but were kept since birth together with
their mothers under systematic control at
Karlsburg like their institute-born age-
mates and their mothers. Of these 152
children and their mothers, complete case
records were available from the files of
the Institute as to duration and severity
of maternal diabetes, course of pregnancy,
delivery and diseases of the children, etc.
In a few cases some data were lacking;
therefore, in the different analyses the
number of examinees varied slightly. Asto
sex and age distribution, see Table II.

Dental development was assessed by
comparing the number of erupted perma-
nent teeth individually with tabulated
cumulative percentages for boys and girls
of each year with 0, 1, 2, etc ... 26, 27,
and 28 erupted permanent teeth, in reliance
on data from Hagerstown, Md. [15].
Extracted permanent teeth were counted as
erupted. The mean of the upper and lower
percentage limit of the cells for particular
numbers of erupted teeth rounded off to
the next full number was allotted to each
of the examinees. In this way, their dental
development was expressed by a single
figure varying between 0 and 100. This
figure is termed the “character number” of
dental development in the individual
child [8].

Median age at loss of the deciduous,
and at eruption of the permanent, tooth-
entities (and standard deviations) was
determined graphically after conversion of
the percent values of lost deciduous, and
erupted permanent, units (“tooth absence”
and “tooth presence” percentages, respec-
tively) into probits. With regard to the
small number of examinees in some cohorts,
one third of the sum of the tooth absence
or presence percentages of the particular
year of age, and of the preceding and
following year was taken into account
(smoothing by sliding means).
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Actual body weight at dental examina-
tion was chosen as another parameter of
physical development. Children were
grouped into seven classes in reliance on
Heimedinger’s figures [14]: the lowest 2.6,
then up to the 10th, 25th, 75th, 90th,
97.5th percentiles, and above (actual body
weightclasses; in the following: WtC). Since
in these tables weights are given for each
half-year of age, our examinees were com-
pared with the figures as shown for their
sex and age in intervals of half-years.

As to chronological age, the last birth-
day was taken into account.

Weight and length of children at deliv-
ery. Since in pregnant diabetics delivery
is mostly induced before term, the actual
measurements of the newborn babies were
compared with the corresponding standards
for pregnancies of equal duration given by
Lubchenco et al. [19, 20]. Accordingly, six
length and weight classes (in the following:
BLC and BW1tO, respectively) were formed,
viz. 1) children falling into the lowest 10
percentiles; 2) between >10 and 25; 3) be-
tween >25 and 50; 4) between >50 and
75; 5) >75 and 90; and (5 >90 percentile.
Children of Class (i whose length or weight
exceeded by more than 10% the numerical
values for the 90th percentile standard for
the same sex and the same duration of
pregnancy, were allotted to a special
Subclass 6A.

Maternal diabetes was grouped accord-
ing to White [22] into classes (WhC)
A, B, C, I),and F. WhC K was disregarded.
In this classification, the mother’s history
of diabetes as age at manifestation, dura-
tion (in the absence of retinopathy), and
in Classes D, E and F, the presence of
some complications such as retinopathy in
Class D and nephropathy in Class E were
taken into account. The presence and
degree of retinopathy in late pregnancy
were chosen as another basis for classifi-
cation on the one hand, and the state of
maternal metabolism during the whole
course of pregnancy, on the other. As to
retinopathy, freedom from it (RO), and
severity degrees 1,2,3 (K,, R,, K3) and

as to maternal metabolism a “good”, “fair”
and “poor” state [12] were distinguished.

Standards. Besides the aforementioned
normal standards [14, 15, 19, 20], findings
were compared with a selected Hungarian
population sample characterized by a small
proportion of children with an early loss
of deciduous teeth from the “support
zone” [1], with findings from Karl-Marx-
Stadt prior to fluoridation of the public
water supply [17] and with data of the
aforementioned juveniles suffering from
poorly controlled diabetes [5, 9]. In most
instances, subgroups of the present sample*
were compared with each other.

Statistical treatment. In most compari-
sons, distributions of the “character num-
bers” were relied upon, mostly into quar-
tiles, exceptionally into quintiles. In test-
ing significance, a well-known modifica-
tion of the z2test was used by which sam-
ples unequal in size can reliably be com-
pared [10]. In a few comparisons with
well-established standards that could be*
regarded as the “expected frequencies”,
the common /2 test was used. Excep-
tionally, standard errors of the mean were
relied upon. As the limit of statistical
significance, p < 0.05 was adhered to.

Results

L. Median ages at loss of the deci-

duous, and at eruption of the perma-
nent, teeth are summarized in Table 1.
In contrast to the poorly controlled ju-
venile diabetic groups, no consistent
age-dependent deviations could be de-
tected from the Hungarian and from
the GDR standards.

The mean number of erupted per-
manent teeth in yearly cohorts of
boys and girls is shown in Table II.
As compared to the formerly exam-
ined diabetics, the mean was lower in
the present population up to 9.5 (9 to
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Table |

Median age at loss of the deciduous, and at eruption of the permanent, teeth in the non-diabetic offspring of diabetic mothers
(in years: and months, and decimals of months)

Bovs Girls
Tooth unit
upper teeth lower teeth upper teeth lower teeth

Deciduous teeth

Central incisor 7:01.34;1:01.3 6:021+1 :001 7:01.44;0 :07.7 5:09.24;1 : 06.6
Lateral incisor 8:03.9+1 :03.0 7:00.940 : 119 7:03.84:1 :00.8 7:04.04:1 :11.0
Cuspid 11 :04.8+1 :04.7 10:09.44: 1 :06.9 10:01.2+1 : 106 9:04.84:.0 :08.1
First molar 10:08.9:+ 1:04.9 10: 11.0+0 : 109 9:09.84;1 : 106 9:.11.04;1:023
Second molar 11:00.14;1: 024 11:0054:1; 041 11 :03.84:1 : 09.3 10:04.34:1 : 04.4
Permanent teeth

Central incisor 7:04.9£0 : 09.2 6:00.9%41 : 04.0 7:03.34;0 : 09.6 5:09.24:1 : 06.6
Lateral incisor 8:06.8+ 1:01.2 7:02.440 : 108 8:011+ 1:058 7:06.44:1 : 05.6
Cuspid 1 :05.8+1 :05.5 10:11.6+1 :08.1 10:11.64:1 :075 9:05.54:1 : 03.6
First premolar 10 : 08.9+1 :03.2 10: 11.4+1 : 017 10:03.04:1 : 111 10 : 05.54:1 : 08.4
Second premolar 11 :01..8+1 : 04.8 11 :07.84;1:02.3 1 :02.04;1 :08.8 11 :03.74;1 : 102
First molar 6:076 * 6:080 * <5:09.2 * <5:09.2 *
Second molar 12 :01.2+1 :09.3 11:11.24;1:034 11 :10.34;1 : 085 11 :04.24;1 :08.3

8T

e 1 J3IpV 'd

sajagelp ul juawdojanap [ewaq

* Extrapolated median; the standard deviation was not assessed

For a few teeth, an earlier median age was assessed at eruption of the successional than at loss of the deciduous (predecessor) unit; in a few
others, the two medians were equal. This is due to having plotted the probits of tooth absence and presence percentages, respectively, in the
deciduous and permanent teeth independently from each other. In drawing straight lines for loss and eruption of the teeth, central probit
values were strongly adhered to.
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Tabie Il

Mean number of erupted permanent teeth
and, in brackets, the number of examinees, in
yearly cohorts of boys and girls

Last

birthday Boys Girls
fi 3.38 ( 8) 4.67 ( 3)
7 8.10 (21) 10.59 (17)
8 11.55 (11) 11.36 (11)
9 12.25 ( 8) 15.63 ( 8)
10 1757 ( 7) 21.25 ( 4)
11 19.86 ( 7) 22.43 ( 7)
12 25.17 (12) 25.86 (14)
13 27.31 (13) 27.83 ( 6)
14 27.57 (7) 27.60 ( 5)

10) years of age, and higher in all older
cohorts. As compared to the Hungar-
ian population, from 2x8 compara-
ble cohorts, higher mean numbers
occurred in the offspring of diabetic
mothers in 11 instances and lower ones
in only four instances, whereas the
mean number of erupted permanent
teeth was equal in boys of 11.5 years
in these two populations.

2. The mean character numbers
dental development are shown in de-
pendence on the chronological age
of the examinees on the one hand,
and on their actual body weight on
the other hand, in Table III.

The distribution into quintiles of
the total sample (disregarding age)
differed significantly from that of the
Hagerstown standard (p < 0.025).

Next, attention was focussed upon
the age-changes of these mean charac-
ter numbers. Erratic variations were
seen that might have been due
to the small sample size at some

ages. In order to have groups allowing
valid statistical comparisons, more or
less arbitrarily three age-groups were
set up, viz. age-group | from the 6.5
and 7.5; age-group Il from 8.5, 9.5,
10.5 and 11.5; and age-group III
from the 12.5, 13.5 and 14.5 years old
children, with 45, 55 and 52 exam-
inees, respectively, in each combined
group. The mean character numbers
were 58.91 T: 6.86; 46.27 T: 4.49; and
56.40 d; 3.25. The differences between
any two means were not significant
statistically. The distribution of the
examinees in the four quartiles of
character numbers was significantly
different between age-groups Il and
11 (p < 0.05).

3. Physical development of the exam-

inees, judged in reliance on their
actual body weights at dental exami-
nation, was significantly different
from the Heimedinger standard (p

' 0.005). The difference was mainly
due to 15% of the children in WtC 7
(over the 97.5th percentile). Into the
combined WtCs 1 and 2 (lower than

ofthe 2.5th, and 2.5 to 10th percentiles,

respectively), belonged only 7.19%
instead of the expected 10%. Per-
centages higher than in the normal
standard were seen in WtC 6 also
but consistently lower ones were
found up to WtC 5.

The character numbers of dental
development in reliance on actual
body weight were not significantly
differently distributed into quartiles
in the combined WtCs 1 3 as com-
pared with WtC 4, in WtC 4 as com-
pared with the combined WtCs 5—7,
whereas the difference between the
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combined WtCs 1—3 against WtCs
5—7 proved to be significant statisti-
cally (p < 0.05).

In Table 1V, the dependence on the
examinees’ age of the character num-
bers in WtC 4, the combined WtCs
1—3 and 5—6, are shown. It is seen
that in the combined WtCs 5—7 there
were no age-dependent differences
whereas in the combined WtCs 1—3
the mean character numbers in the
two younger age-groups were lower
than in age-group Ill. While in age-

Dental development in diabetes

number with the increase of body
weight (from combined WtCs 1—3
through WtC 4 to the combined
WtCs 5—7), in age-group 11 a lower
mean character number was seen in
WtC 4 than in any of the aforemen-
tioned combined WtCs. In age-group
11, the quartile distribution of the
combined WtCs 1—4 was signifi-
cantly different from that of the com-
bined WtCs 5—7 (p < 0.05).

As also shown in Table 1V, the
mean character numbers of WtC 7
on the one hand, and of the combined
WtCs 5—6 on the other, were mark-

groups | and Il a steady rise was
displayed by the mean character
Table 111

Dependence of the mean “character numbers” (of dental development) on actual
body weight and chronological age

Actual body weig it class

Last birthday

| 2 3 4
¢ 35.00 53.00
(1) (4)
7 32.33 57.50 62.05
3) (2) (19)
8 20.33 62.00 42.00
(3) (3) (8)
9 — 2.00 14.00 34.40
(@) (1) (5)
10 98.00 - — 30.00
(1) (5)
11 - 43.25 45.00
) (©)
12 _ 8.00 - 56.09
(1) (11)
13 — — 63.50 55.90
(4) (10)
14 - 10.00 61.50 60.83
) (4) (6)
15 - _ 52.00
(©)
Wt. class 28.27 54.89 52.45
mean ) (18) (74)

In parentheses: number of examinees

1

Body wt. Mean of
record the yearly
5 6 7 lacking cohort
71.00 6.00 63.50 50.11
(1) (1) (2) 9)
65.00 46.67 80.40 72.00 61.11
(3) (3) (5) (1) (36)
66.00 68.00 51.00 47.86
®) 1) (4) (22)
— 60.33 32.00 36.45
(©)] (1) v)
100.0 - 48.50 42.00 53.36
2) (2) ¢} (11)
— 14.00 90.00 2.00 45.82
(1) (2) (1) n)
74.00 41.33 58.50 — 55.23
(3) (3) (4) (22)
72.00 58.50 76.00 59.89
(1) (2) (1) (18)
- - 19.00 53.33
1) (12)
52.00 66.00 52.00 — 54.33
(1) (1) (1) (6)
72.14 46.08 62.83
(14) (13) (23)
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Table
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v

Summarized mean character numbers in three age-groups in different
combinations of body weight classes

W eight classes

Age-group l 3 4 6—7 5—6 7
combined combined combined
| 41.16 60.48 62.73 51.50 75.57
(6) (23) (15) ) )
u 41.CH 37.76 61.79 66.10 57.00
(13) (21) (19) (10) ©)
hoi 51.H 52.07 59.15 59.70 58.50
(10) @7 (13) ) («
In age-group I, the quartile distribution of the 34 examinees in the combined weight

classes 1—4 was 16 : 5 : 9 : 4, whereas in the combined weight classes 5 7 a distribution of

3:4 :4 :9 was found. The difference proved significant statistically =

freedom, p < 0.05).

8.712, at 3 degrees of

Including the 15-year-old examinees, in the combined weight class 1—3a 12 :3:7 : 7 dis-
tribution was found, and in the combined weight classes 5—7 the distribution was 6 : 10 : 19 : 15.

The difference is significant statistically (*2

edlv different in age-group 1 (75.6
against 51.5). The difference was prac-
tically negligible in age-group Il1I,
whereas in age-group Il a lower mean
character number was found in WtC
7 than in the combined WtCs 5—&6.
As to the quartile distribution, none
of these differences proved significant
statistically. Combining children of
WtCs 6 and 7 only, instead of 5- 7,
in the three age-groups, mean char-
acter numbers of 61.36; 55.43; and
52.78, were found.

Table VY,

9.3177, at 3 degrees of freedom, p < 0.05).

dental development were obvious in
dependence on birth-weight. The low-
est mean, amounting to 49.73, was
found in the combined 1UWtCs 1 -2
and the highest, 63.78, in BWtC 3.
In the special Subclass 6A, the mean
character number was 56.84.

In order to form groups suitable
for statistical comparison, BW!1C.
1 2 3 on the one hand, and 4 5
on the other, were combined, while
BWtC 6 was handled bv itself. In
the interdependence of

4. Birth weight in the population BWtC and chronological age is shown.

differed significantly from the stand-
ard [20]. While in the Ilatter a
10 : 15 : 25 : 25 :25 :10% distribution
prevailed, in our subjects including the
15-year group a 4 :18 :23 :24 :29 :
59 distribution was found (p < 0.001).
Such a deviation was expected in
view of the maternal diabetes. As
shown in Table V, no clear trends in

High mean character numbers were
found in the youngest BWtC 1—3
and in the oldest BWtC 6. Within
age-group 11, the differences between
BW1tCs were small. In all three age-
groups, the lowest mean character
numbers were found in children in
the combined BWtC 4—5. Although
none of the age-group III/BWtC 6
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\%

Dependence of the mean “character numbers” (of dental development) on birth-weight
and chronological age

Age-group

1 2 3
| 19.00 62.(57 68.33

(2) (6) ©)]
1 — 38.20 65.20

®) ®)
11 8450 4571 59.25

(2) c) (8)
15 years — — 52.00

(@)
All ages 51.75 49.28 63.78
(6 to 15 years) 4) (18) (23)

Birth-weight class

In parentheses the number of examinees

had a character number lower than 26,
the difference in distribution against
age-group If/BWtC 6 just failed to
reach the p < 0.05 limit of statistical
significance. In no other comparison
of subgroups formed in reliance on
BWtCs was there a difference of
guartile distribution that would have

coébi:ed ¢ ° coi;iied 6
GO53 3363 7243 5173 59.92
an ®) M (19) (13)
51.70 4714 4464 4561  46.00
(10 U] ) (18) (26)
5G.G5 4267 5211 4739  66.17
17 ©) ) (18) an
— —  59.00 — 52.00
@ ©)
40.96  54.65 52.69
(24) (29) (59)
numbers of individual BLCs (not
shown in Table V1), disregarding age,
Tabite VI

Influence of body length at birth upon
dental development (mean character numbers)
in three age-groups

Birth-length classes

Age-gronp

so closely approached the level of conbined  combined 6
significance.

5. Length at delivery. The distribu- ! 4%3‘;’3 6(61'%6 5(52;1?)3
tion of the subjects into quartiles was " 42.60 48.94 46.45
significantly different from the stand- ©) (18) (31
ard [19]. As seen from Table VI, in 49.85 50.33 68.22

(13) (21) (18)

no clear influence of BLC on dental
development was detected when partly
combined BLCs were arranged accord-
ing to age. The lowest mean character
numbers were seen in all three age-
groups in BLC 1—3; in age-groups |
and 11, the number of examinees was
so small that reliable statistical com-
parison did not seem feasible. The
differences in the mean character

were small except for a markedly
lower mean in BLC 3 (45.06); as
compared to the other BLCs, even this
failed to differ significantly in quartile
distribution.

6. Classification of mothers. In Table

VIl the mean subgroup character
numbers are shown, arranged accord-
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Table VU

Dependence of the mean “character numbers* (of dental development) on the
White classification of mothers and on the chronological age of examinees

A. Individual cohorts
White classification of mothers ol}/l%%n
Last birthday e
A B 0 D p yearly
6 41.50 46.25 01.00 50.11
(2) 4 3 9
7 82.50 63.64 50.83 65.%0 lo.oo 61(.fl
) (22) (6) (&) (1 (30)
8 5.00 63.13 55.20 33.29 34.00 47.80
1 8 ) (7) 1 (22)
9 @ é%o 75.00 38.17 4(().2)0 36.45
(2) 1 1 (2 (ii
1 s aMs 5% ao00  £43
(4) (©) (2) 2 %I/Ig
11 25.00 57.75 41.33 — 45.82
1 (4) 1l n
12 65(:.;1 50.50 56.%7 5%.23
(7 (4) g}? (22)
13 60.18 72.00 53.00 76.00 59.89
w 1 (S) 1 (18)
14 - 60.&3 45.256 46.00 (7) 53.33
(3) () (2) (12)
15 - 55.50 52.00 - 54.33
4) (2 (€]
50.07 60.47 51.89 47.01 38.00
®) (04 (35 (49) 0]
B. Combined data
Combined maternal W hite classes
op A—B A—B-C 0—D—F D F
1 63.38 59.38 52.78 57.00
(26) (36) (19) ©
If 53.00 53.52 43.48 38.19
(10) (29) (39) (26)
11 62.90 58.91 52.00 52.05
(21) (33) (31) (19)

189

ing to severity classes and age. WhC
was found to exert a marked, and
apparently unequivocal, influence on
dental development of the offspring:
decreasing mean character numbers
were seen in children of all ages from
WhC I? through WhC C and WhC 1)
to WhC F. WhC A, with three children
only, did not fit into this regular

pattern. In spite of such a marked
tendency, none of the inter-WhC dif-
ferences proved significant as to
guartile distribution, and as to the
relation of the differences of any two
means to their standard errors.
Combining WhCs A B -C on the
one hand, and D—F on the other,
or WhCs A B and I) F (excluding
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Dental development in diabetes

'Fable VILI

Mean “character numbers” (of dental development) in the offspring of diabetic
mothers in different White classes, in dependence on actual body weight, on body
weight and on body length at birth

A. Actual body weight
Class 1—3

Class 4

Class 5—7

Class 5—6

Class 7

B. Weight at birth
Class 1—3

Class 4—5

Class 6

C. Length at birth
Class 1-3

Class 4—5

Class 6

In parentheses the number of examinees

WhC C), and taking into account the
age of examinees, yielded little addi-
tional information. In age-group Il,
WhCs C D F differed significantly
in quartile distribution of the char-
acter numbers from WhCs A—B in
age-group | as well as 111, but not
from other subgroups.

WhC being generally accepted as
the most characteristic maternal pa-
rameter of diabetes, its influence on
dental development was examined

W hite class of mothers

A—B c D—F
combined combined
50.07 54.00 35.62
©) §1) (13)
53.16 57.14 45.11
(31) (21) (19)
61.00 32.29 55.05
(22) @ (19)
48.82 31.40 52.70
AH) () 10)
18 34.50 57.66
11) 2 ©)
71.00 63.60 4153
(16) (10) (19)
51.33 47.88 49.27
(21) %177) (15)
62.59 4575 48.00
(29) ®) (22)
61.50 61.67 25.33
(6) 56} 9)
60.78 5317 49.29
(23) 12) (24)
61.14 46.06 50.68
(37) (16) (22)

additionally in relation to actual
body-weight, birth-weight, and birth-
length. Results are summarized in
Table VIII. As to the influence of
actual body weight, it was remarkable
to find a very low mean character
number in the WtCs 5—7 children of
WhC C mothers. As in this subgroup
there were only 7 children, a statisti-
cal comparison was not feasible. In
the combined WhCs A—B as well
as D—F, higher character numbers
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'Fable

IX

Quartile distribution of “character numbers” (of dental development) in the offspring
of diabetic mothers in dependence on maternal retinopathy, and the state of
metabolism during the whole course of pregnancy

Maternal parameter

1
Retinopathy
free of pathosis (RO) 17
lh-H 2-H 3,
combined 16
R 2—R3, combined 8

Number of children in quartile

2 3 4

20 36 28

13 15 u
0 5 4

State of metabolism during the whole course of pregnancy

Good 13
Fair 14
Poor 5

were found in children who were in
the upper quartile of the Heimedinger
standards (WtCs 5—7) than in those
witli lower body weight. A rather low
mean character number was found in
BLCs 1 3 children of WIICs 1) F
mothers. The trend to lower mean
character numbers was nearly regular
with worsening maternal WhCs, al-
though in a few comparisons WhC C
offsprings had mean values somewhat
lower than WhC D—F ones.

17 33 21
13 17 18
4 3 0

hand, and between R 2 3 offsprings
on the other, without finding a sta-
tistically significant difference. No
additional information was gained
from comparison to the WhCs of the
mothers. Taking into account the
chronological age of the examinees,
in age-group Il children of R1 3
mothers a markedly lower mean char-
acter number (39.22) was found than
in any other subgroup; in these, mean
character numbers varied between

7. Maternal retinopathy was appar-51.78 and 59.75. As to quartile distri-

ently connected with dental develop-
ment. In the 101 offsprings of RO
mothers the mean character number
was 56.79; in the 112 children of R,
mothers it was 48.91; and in the
children of R> mothers only 48.84,
while in the 4 children of R3mothers,
43.50. Quartile distributions (Table
1X) were compared between RO and
combined R13 offsprings on the one

bution, this particular subsample (age-
group Il offsprings of R13 mothers)
differed significantly (p <( 0.05) from
the age-group | and age-group IlI
offsprings of RO mothers, but not
from age-group Il offsprings of RO
mothers.

Retinopathy having been a crite-
rion for the classes 1) and F, it was
not unexpected that only two of the
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WhCs D and F mothers could be
classified as RO.

8. Maternal
exert an influence on dental develop-
ment of the offspring if the distur-
bance was severe. The mean character
numbers were 55.73 in the 84 children
of mothers in a “good”, 54.23 in the
62 offsprings of mothers in a “fair”
state, whereas in the 12 children of
mothers with a “poor” metabolism
the mean was only 36.00. None of the
examinees of this small subsample
had a character number exceeding 75
(Table 1X). Between the two large
groups formed according to maternal
metabolism [12], the difference was
negligible. No further connections
were detected by comparisons accord-
ing to age and maternal WhCs.

Discussion

The influence of several parameters
was examined upon dental develop-
ment in the non-diabetic offspring
of diabetic mothers. The jiarameters
were classified as filial and maternal;
the filial parameters were subdivided
into actual (i.e. stated at dental ex-
amination) and natal ones (recorded
at birth). It was shown unequivo-
cally and proved statistically that the
actual body weight, BWt and BL of
our subjects was significantly differ-
ent from the standards chosen [14,
19, 20]. These findings indicate that
our sample was not a randomly
selected group from the general popu-
lation. These differences may beregard-
ed, though with some reservations,

Acta Paedialrica Academiae Scieniiarutn Hungaricae 18,

metabolism seemed to

as consequences of the maternal dia-
betes.

By the maternal parameters, trends
were shown only as to the influence
on dental development in the off-
spring. Although they were rather
marked, none of them proved signifi-
cant statistically. The most marked in-
fluence on dental development had ap-
parently that filial parameter which is
independent of maternal diabetes, i.e.
the examinees’ chronological age.
Children grow older independently of
their mothers being free of, or suffer-
ing from, diabetes. In age-group II,
the quartile distribution was signif-
icantly different from that in age-
group I1l. All other statistically
significant differences which we could

demonstrate were in some way
connected with this particular age-
group or one of its subsamples.

In age-groups | and Il, the mean
character numbers were practically
identical with the means found for-
merly in the poorly controlled juvenile
diabetics, whereas in age-group 111
a mean character number was assessed
that hardly differed, if at all, from
the Hagerstown standard [4]. As a
tentative explanation, the preferen-
tial manifestation of “inherited” dia-
betes in prepubertal years is referred
to [13, 18, 23]. It may therefore be
supposed that in our cross-sectional
study the age-group 111 subsample
was different in composition from
the subsamples of age-groups I and I1.
In age-group 111 there were subjects
who passed the critical age of puberty
without having turned into diabetics.
Accordingly, their risk of developing
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manifest diabetes at a later but still
juvenile age is considerably lower than
in age-groups | and Il. Among these
latter children who were examined
before their 12th birthday, many may
be expected to develop manifest
diabetes in the next few years. In
other words: age-group 111 was
cleared of the children who develop
diabetes at a juvenile age, whereas such
children formed an appreciable part
of the two younger age-groups. This
tentative explanation needs to be
confirmed by a closer longitudinal
study of a larger group.

The age-dependent connection
found between actual body weight and
dental development seems notewor-
thy. In dental development, in age-
group | the combined WtCs 1—3 chil-
dren were markedly delayed as compar-
ed to their age-mates who were heav-
ier. In this age-group, a body weight in
the lowest 25 percentiles of the stand-
ard seems to be indicative of some,
probably slight, impairment of phys-
ical development of which our char-
acter numbers were a partial item
only. In age-group Il dental devel-
opment was slightly delayed as com-
pared to age-group I, and especially
I11. Regarding differences of sub-
samples witliin this particular age-
group, no delay was obvious in the
combined WtCs 5—7 children in the
uppermost quartile of the standard.
These subjects were physically so
well-developed that their dentition
was not delayed but rather slightly
advanced in comparison to the stand-
ards. In a healthy population the
advance of dental development at an

early age is maintained through long
periods of life [21]. Although this
experience does not hold true for
diabetics, as an increase of delay
occurs in overt diabetics with advanc-
ing age, additional attention should
be paid to the further physical de-
velopment of this subsample, and gen-
erally of high weight children at pre-
pubertal age. In age-group 111, ad-
vance of WtCs 5—7 children was
lower against their age-mates of
WtCs 1—4 than in age-group II;
nevertheless, a slight advance was
demonstrated.

A shortcoming of the study was
the limited size of the samples;
another shortcoming was the non-
random selection of examinees, and
the third, its cross-sectional type.
As to the selection of subjects, all
children were included who visited
the Karlsburg Institute for regular
control during a certain time interval
and who proved to have no manifest
diabetes nor some disturbance of
carbohydrate metabolism. Although
we are not aware of any bias in having
scheduled children for regular control
at the institute, and accordingly our
sample may justifiably be considered
an unbiassed one, it was not selected
at random. Its small size resulted
in subsamples that were hardly suit-
able for statistical comparison. A lon-
gitudinal study of some 100 to 150
randomly selected children of diabetic
parentage would be the best means to
avoid the shortcomings mentio-
ned.

To examine the significance of dif-
ferences, since the character numbers
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were not distributed normally, a com-
parison of their actual distribution
seemed preferable to comparing means
and assessing standard errors. We are
aware of the difference between sta-
tistical significance and clinical impor-
tance of any deviation of small sub-
samples from standards or from each
other. By statistical methods, groups
only may be compared and not indi-
viduals; and therefore, statistical tests
are valid only for the groups. Accord-
ingly, for the individual offsprings
hardly any prognostic aid was ob-
tained.

The validity of our standards may
also be questioned. The character
number method used is hardly suited
to show an advance in dental devel-
opment in the final stages of mixed
dentition since the 28 teeth stage is
attained — except by children with
tooth agenesis (hyp- or oligodontia) -
at a later age by all. The Hagerstown
standards are based upon a cross-
sectional study conducted some 40
years ago. In the meantime, a secular
acceleration in dental development
occurred [2]. Accordingly, in a pilot
study consistently higher mean char-
acter numbers were found in yearly
cohorts of children in Hungary than
the expected standard 50 [8]. In
dental development some difference
may exist in different countries, but

in Caucasians such differences are
negligible [3]. Nevertheless, it would
be preferable to use more recent
European standards for comparisons.
The age differences at eruption of
the individual tooth units in Europe-
ans of wvarious nationalities have
recently been shown to be minimal
17]. Thus, the nature of our recent
findings was not altered by having
used 40-year-old American standards.

As to the validity of the other
standards, we are aware of marked
differences in comparison with more
recent findings from the GDR.*

Besides, or instead of, those exam-
ined, the influence of other filial and
maternal parameters could have been
assessed, such as e.g. maternal age
at pregnancy, intercurrent diseases in
infancy and early childhood, bone
age, etc. They were not examined,
although some might have a pro-
found influence upon dental devel-
opment of the offspring. The param-
eters relied upon in our study were
chosen deliberately; filial as well as
maternal parameters were examined
which were thought to be markedly
influenced by diabetes.

In summary, the influence of ma-
ternal diabetes was shown although
not in a statistically significant man-
ner on dental development in the non-
diabetic offspring.

* As to actual body, weight, we refer to Oemisch, W: Die Entwicklung der Kdrper-
mafie bei Kindernund Jugendlichen in der DDR. Ergebnisse einer reprasentativen Untersu-
chung in den Jahren 1967/68. Akad. &arztl. Fortbild., Berlin 1970.

As to normal birth-weights and lengths, the paper by Kyank, H., Herre H. D.,
Kruse H. J., Loscher H., Loscher K. D. and Plesse R.: Ergebnisse einer Normalwerter-

hebung Neugeborener in der DDR. I.

Mitt.: Geburtsgewicht, Geburtslange. Zbl. Gynak.

97, 129 (1976) was not yet available at the time of our analysis.
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An extra small acrocentric chromosome was found in 50% of the cul-
tured blood cells of a somato-mentally retarded girl with congenital heart
failure and different dysmorphic symptoms. The supernumerary chromosome
proved to be chromosome No. 22.

Report of a Case

This female child was born from
the second pregnancy of a 30-year-old
mother and a 34-year-old father.
There were no spontaneous abortions
and the family history was uninfor-
mative. After an uncomplicatad
pregnancy the baby was delivered at
term, with 3225 g weight and 52 cm
length. Physical and mental develop-
ment was delayed and therefore the
patient was referred to us for chro-
mosome investigation at the age of
18 months. At that time her weight
was 8950 g; the length 73 cm; and
the head circumference 43.5 cm. She
was not able to stand without
help.

Except for a congenital stenosis of
the aorta, she had no visceral malfor-
mation. Dysmorphic signs were mi-
crocephaly, asymmetry of head with
left frontal and parietal prominence,
strabismus, beaked nose with low
nasal bridge, long philtrum, slight
micrognathia, gothic palate, asym-
metry of the ears and hypoplastic
nails (Fig. 1).

Chromosome Study

Chromosome study revealed 46, XX
karyotype in 23 investigated peri-
pheral blood cells of the patient,
while in 21 cells a 47, XX, +22 karyo-
type was found (Fig. 2). The parents
and their first child have normal
karyotypes.

Discussion

Trisomy 22 seems to be a rare
anomaly and the question frequently
arose whether it was connected with
the cat eye syndrome. Before the
banding era, 22-trisomy was consid-
ered a clinical entity [6]. Its cardinal
symptoms consisting of mental and
growth retardation, microcephaly, mi-
crognathia, preauricular skin tag,
appendage and sinus, congenital heart
defect, cleft palate, were found also
in cases where chromosome identifi-
cation was carried out by new chro-
mosome techniques [1, 2, 3, 5, 8, 9,10].
The clinical features of 22-trisomv
have recently been reviewed by Beg-
leiter et al. 13].

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977



198 M. Osztovics, G. lvady : 22-trisomy mosaic

Fig. 1. The patient, at 18 months of age
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Fia. 2. (a) Chromosomes No. 19—22 in trisomie and normal cells: (b) karyotype in a cell

with 22-trisomy,

In a comprehensive study [7] the
inconsistency of the phenotypic mani-
festation of the cat eye syndrome has
been emphasized there having been
one single case only where the super-
numerary chromosome was identified
as No. 22 [4]. All tlie other super-
numerary chromosomes found in the
cat eye syndrome remained unre-
vealed even when identification was
attempted by several banding
methods [7].

It has been assumed [10] that 22-
trisomy and the cat eye syndrome are
variants of the same entity. If this
is true, the supernumerary chromo-

Acta Paediatrica Academiae Scientiarum Hungaricae 1S,

identification by GAG technique

some must be a deleted chromosome
No. 22 due in some cases to a peri-
centric inversion or translocation. This
would explain the divergence in the
clinical manifestations of the cat eye
and 22-trisomy syndromes and also
the experience that mental retarda-
tion is more serious in patients with
22-trisomy.

In spite of the fact that in our
patient the 22-trisomy involved only
50% of the blood cells, she is severely
retarded mentally and shows many
symptoms of those common cases
reported previously. In external ap-
pearance she resembles especially the

177
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patients
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reported by Penchaszadeh

and Coco [8].
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A trisomy for 10924 —qter was found in a male infant.

1977

lhe clinical

findings of the propositus were similar to those reported by other investi-
gators. Both paternal grandparents are close relatives, and show the same bal-
anced translocation, t(4; 10) (g33; g24). Their reproductive history reflected
an extremely severe genetic imbalance. Four out of five children died in
early infancy. The only living offspring is the father of the proband who has

the balanced translocation.

Clinical Data and Findings
The propositus (Fig. 1) was born
two years after a first pregnancy had
ended in spontaneous abortion in the
third month. At the proband’s birth,
the mother was 25 years, the father
34 years, of age. Both are normal
clinically. The pregnancy was un-
eventful, delivery was at term and
uncomplicated. Birth weight was

2700 g, length 53 cm, head circum-
ference 34 cm.

At the age of 8 months, body
weight was 8800 g, length 07 cm,
head circumference 45 cm. Psycho-
motor development was retarded, the
baby was unable to sit, contactless
and dentition has not yet started.

The infant displayed a number of
dysmorphic symptoms such as micro-
cephaly, ptosis of eyelids, microphthal-

Fig. |I. The proband at 8 months of age
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Fig. 2 The abnormal chromosome No. 4 found in the proband

Fig. 3. The balanced translocation, t(4; 10) (g33; g24) in the karyotype of the father

mia with blepharophimosis and anti-
mengoloid slants, small nose with
depressed bridge, spacious forehead,
micrognathia, malformed left ear,
short neck, umbilical hernia, limita-
tion of hip movements and hydrocele
on the right side. The upper extrem-
ities showed hvpertonicity and X-
rays revealed a thoracolumbal ky-
phoscoliosis. Apart from an inspira-
tory stridor, other findings (cardio-
logy, EEG, kidneys, etc.) were normal.

Chromosome Study

Chromosome studies of peripheral
blood cultures revealed an abnormal
chromosome No. 4 of the proband
(Fig. 2). The abnormality proved to
be a derivate chromosome from the

balanced translocation of the father.
The father has a translocation be-
tween the chromosomes No 4. and
10, (4; 10) (g33; g24) Fig. 3). Onthe
basis of the identification of the pater-
nal balanced translocation, the pro-
band’s karyotype is 46,XY ,der(4),t(4;
10) (g33; g24) pat. Consequently, the
malformed child shows a trisomy for
the segment of 10q 24 —qter of chro-
mosome No. 10.

The same balanced translocation
was present in both paternal grand-
parents.

Pedigree Analysis

As can be seen from the pedigree
(Fig. 4), the paternal grandparents
(L. 2 and 1. 3) of the proband are
second degree relatives and both have
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Fig. 4. The pedigree

the same balanced translocation. One
may suppose that one of the parents
of the grandfather and one of the
grandparents of the grandmother
must have had the same balanced
anomaly and transmitted it to their
offsprings. In this way, the chromo-
some anomaly must have passed
through at least five generations.

Four out of five offsprings from the
marriage of the grandparents (111. 3,
1L 4, 111, 5 [11l. 6) died in early
infancy. They were all horn at home
and also died there. In this way no
data could he obtained on their con-
dition and the cause of death. It is,
however, assumed that the bilateral
heterozygosv had led to unbalanced
chromosome abnormality in the off-
springs and the cytogenetic anomaly
manifested itself in fatal malforma-
tions.

The other relatives of the proband,
the two sisters of the grandmother

(1. 1 and I1. 2) as well as their off-
springs, could not be contacted.

Discussion

Partial trisomy of chromosome 10
has been reported on several instances.
In most of them trisomy for the
distal part of the long arm was found
in the karyotypes. Only one out of
the reported 16 cases of 10q trisomy
was described as a denovo chromosome
mutation [10], the others originated
from familial chromosome anomalies
11 1, 11 15]. In the reported fami-
lies including our case, paternal trans-
mission occurred seven times, mater-
nal transmission in nine cases. The
familial cytogenetic aberration was
pericentric inversion in one case fl],
the others were familial translocations
that could mostly be followed through
three or more generations.
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The banding technique allows to
identify the size of the trisomie seg-
ment. In the reported cases it was
the distal half of the long arm that
occurred three times in the karyo-
types of the patients. This means
that it is possible for the zygote
carrying the trisomy of this segment
to avoid the effect of prenatal selec-
tion.

The characteristic clinical mani-
festations of 10q trisomy are as
follows [11]. Growth retardation is
the rule. The facial dysmorphy is
characteristic, the patients resemble
each other and are often referred to
cytogenetic investigation with the
suspicion of Down syndrome. The
main clinical features of this chromo-
some syndrome are,

low birth weight;

somatic and severe mental
dation;

broad, round and flat face, high
forehead, ptosis, narrow palpebral fis-
sures with epicanthal folds, micro-
phthalmia, small nose, prominent
malar region, micrognathia, low set
and poorly formed ears;

joint laxity, scoliosis, congenital
heart defects and kidney malforma-
tions.

The main clinical findings of pa-
tients with trisomy of the long arm
of chromosome 10 reported in the
literature are summarized in Table I.

retar-

10.

11.

12.

. Forabosco, A.,

.Jacobs, P.
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Pentamidin-Behandlung der kongenitalen
generalisierten Candidiasis

Von
G. Toth, G. Mikléds, A. Kerekes, J. Katona und D. Szarvas

Stadtisches Krankenhaus, Kecskemét, Ungarn

Eingegangen am 23. Januar 1977

Es wird Uber die Pentamidin-Behandlung von 7 an kongenitaler gene-
ralisierter Candidiasis und von 1 an Candida-Sepsis leidenden Neugeborenen
berichtet. Das Mittel wurde sechs Tage lang in Dosen von 4 mg/Tag i. m.
verabreicht. Mit dieser Therapie konnte eine rasche Heilung der auf Lokal-

behandlung nicht reagierenden Hauterscheinungen erzielt werden.

7—8tagiger stationdrer
Zustand entlassen.

Die durch Candida albicans verur-
sachte und sich beim Neugeborenen
generalisiert manifestierende Krank-
heit ist keine Seltenheit. Die durch die
Krankheit im allgemein betroffene
Mundschleimhaut und Glutealgegend
reagieren aufdie Lokalbehandlung gut
[1, 18]. Diese Form der Candidiasis
entsteht als Folge einer intra-oder post-
partalen Schadigung [5, 6, 11, 25, 38].

Die Héaufigkeit der vaginalen Can-
didiasis schwankt zwischen 20750%
[19, 23, 26]. Der Aszension zufolge
kann es, meistens nach frihem Bla-
sensprung, zu einer intrauterinen In-
fektion kommen [2, 4, 5, 7, 20, 23].
Bei den aufdiese Weise infiziertenNeu-
geborenen erscheinen generalisierte
Symptome innerhalb von 12 Stunden
nach der Geburt. Mit der kongenita-
len Hautcandidiasis befal3t sich nur
eine geringe Zahl der Mitteilungen
[7, 9, 17, 18, 21, 24, 27, 28]. Die
Krankheit tritt charakteristischer-
weise generalisiert auf und verbreitet
sich auf die Flexuren, auf den Rumpf,
den Kopf und auch auf die Extremi-

Nach

Behandlung wurden die Patienten in geheiltem

taten. Die Hautausschlage erscheinen
in Form makulo-papuléser, steckna-
delkopf- bis halblinsengrofRer Blasen
und Pusteln, die ein entzindlicher
Hof umringt. Sobald die Blasen plat-
zen, kann Exfoliation beobachtet wer-
den. Der Nachweis des Erregers aus
dem Vesikelinhalt bietet eine wesent-
liche Hilfe zur Feststellung der Dia-
gnose.

Obwohl der antifungale Effekt von
Pentamidin wohlbekannt ist, wird
von einigen Autoren die per os bzw.
lokale Anwendung von Nystatin und
bei Candida-Sepsis die Verabreichung
von Amphotericin B, Clotrimazol und
Flucytosin empfohlen [8, 9, 10, 11,
13, 14, 15, 22, 26, 27, 28, 29, 30, 31,
32, 33, 35, 39]. Unsere mit Penta-
midin gewonnenen vorteilhaften Er-
fahrungen veranlal3ten uns zur Erlau-
terung unserer Beobachtungen.

Material und Methodik

An unserer Neugeborenen-Abteilung
wurden zwischen 3.10.1974 und 31.10.1976
insgesamt 5250 Neugeborene behandelt.
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In 7 dieser Falle konnte generalisierte
Candidiasis registriert werden und in
einem weiteren Fall meldeten sich die
klinischen Symptome 2 Wochen nach der
Geburt.

In Féllen mit charakteristischen Symp-
tomen gelang es uns, die Hyphenfaden mit
Gram—Weigertseher Farbung in denVesi-
keln ausnahmslos nachzuweisen. Zu Beginn
kam eine lokale Behandlung zur Anwen-
dung, wenn aber die Krankheit progre-
dierte, wurde Pentamidin sechs Tage hin-
durch in Tagesdosen von 4 mg/kg i. m.
verabreicht

Im Interesse der Feststellung der wirk-
samen Dosis wurden in vitro Untersuchun-
gen vorgenommen: Pentamidin wurde in
verschiedenen Konzentrationen (1, 10, 50,
100, 150, 200, 250 und 500 gg/ml und 1, 2,
4 mg/ml) dem Sabouraud-N&hrboden
beigemischt und der Ndhrboden mit Can-
dida albicans infiziert. Die Kulturen wur-
den 24 Stunden lang bei 37 °C inkubiert
und dann weitere 48 Stunden lang bei
Zimmertemperatur gehalten, das Ablesen
erfolgte nach 72 Stunden. Die Unter-
suchungen fuhrten zur Feststellung, daR
Pentamidin eine von der Konzentration
abhéangige, wachstumshemmende Wii'kung
entfaltet, die bei 100 fig/mi erkennbar aber
noch nicht ausgeprégt ist, wahrend bei
einer Konzentration von 2 mg/ml die Ver-
mehrung der Pilze praktisch aufhort.

FALLDABSTELLUNGEN

Fall Nr. 1. N. L. Der Knabe kam
aus einer durch Blasensprung be-
dingte Frihgeburt zur Welt. Die
Mutter litt an Soor-Vaginitis. Plazenta
und Nabelschnur zeigten keine makro-
skopischen Veranderungen. 10 Stun-
den nach der Geburt erschienen vorne
und hinten am Rumpf und an den
Handen stecknadelkopf- bis linsen-
groBe Flecke und Blasen. Die Bla-
sen konnten nur schwer aufgerissen

Gy. Toth et al. : Candidiasis

werden. Bepinselung mit Resorcin
salicylat blieb erfolglos, der Prozel3
zeigte eher eine Progression. Aus dem
Blaseinhalt qurde Candida albicans
gezichtet, die Pilzfaden konnten
deutlich beobachtet werden (Abb. 1).
Hiernach wurde Pentamidin in Tages-
dosen von 4 mg/kg i. m. verabreicht.
Vom 2. Behandlungstag an meldeten
sich keine neuen Eruptionen und am
5. Tag zeigte die Haut nurmehr eine
kleingradige Exfoliation. Am 7. Le-
benstag wurde der Sdugling entlassen.
Die Ubrigen sechs Féalle zeigten einen
ahnlichen Krankheitsverlauf.

Fall Nr. 2. Zs. V. Der neugeborene
Knabe wurde im Alter von 2 Wochen
wegen disseminierter Hautverande-
rungen, mit der Diagnose bull6se,
generalisierte Urtikarie in unsere Ab-
teilung eingewiesen (Abb. 2); bei der
Aufnahme konnte auch maRiger Soor
oris beobachtet werden. Hamokultur
auf flussigem Sabouraud-Agar: Can-
dida albicans; im Blaseinhalt Pilz-
faden (Abb. 3); Zichtung des Blasen-
inhalts; Candida albicans. Da die
Krankheit nach 2téagiger lokaler Be-
handlung mit Boraxglyzerin, und
Resorcinsalicylat eher progredierte,
gingen wir auf 4 mg/kg/Tag Pentami-
din uber. Der Zustand des an Candida
sepsis leidenden Neugeborenen war
am 6. Tag fast normalisiert; nach
8tagiger stationdrer  Behandlung
wurde das Kind in geheiltem Zustand
entlassen.

Besprechung

Pentamidin ist ein allgemein aner-
kanntes Mittel bei der Behandlung
der interstitiellen, plasmazeiligen

Acta Paediatrica Academiae Scien'.iarum Hungaricae 18, 1977
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Abb. J. Candida albicans im aus dem Blaseninhalt verfertigten Ausstrich. (Jram W eigert

Féarbung, Olimmersion, Vergr.:

16x100/1,25

Abb. 2. Zs. V. zweiwdchiger Saugling bei der Aufnahme

Pneumonie [3, 16, 34], bei kongeni-
taler, generalisierter Candidiasis bzw.
Candida-Sepsis fand es jedoch keine
Anwendung. Die sich mit der Behand-
lung dieser Krankheiten befassenden
neuesten Mitteilungen empfehlen die
Verabreichung von Amphotericin-B,
Clotrimazol und Flucytosin [8, 9, 10,
11, 13, 14, 18, 22, 26, 27, 32, 33, 35].
Die Anwendung dieser Mittel ist aber
wegen ihrer unerwiinschten Nebenwir-
kungen riskant. Die Nebenwirkungen

von Pentamidin melden sich seltener,
sie sind groflitenteils reversibel und
weniger schwer [12, 36, 37]. Unsere
in vitro Untersuchungen ergaben den
Beobachtungen von ivaay und
Friedrich [15] und Stenderup und
Mitarb. [30, 31] nahestehende Ergeb-
nisse. Einerseits diese, anderseits die
befriedigende, rapide Wirkung, ohne
Nebenwirkungen, die wir im Laufe
der Behandlung unserer Falle beob-
achteten sprechen dafir, dal? Penta-

Acta Paediatrica Academiae Scientiarwn Hungaricae 18. 1977
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Abb. 3. Candida albicans im aus dem Blaseninhalt verfertigten Ausstrich. Gram-Weigert -
Farbung, Olimmersion, Vergr.: 16x100/1,25

midin in der Therapie der kongenita-
len generalisierten Candidiasis und 9.
der Candida-Sepsis eine erfolgreiche

Anwendung finden kann. 10
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In 20 patients with mumps meningitis, electroencephalography and
leukocyte migration inhibition tests with basic myelin protein were carried
out. Fourteen patients had mild or moderate EEG abnormalities indicative
of encephalitis as well. Cellular reactivity to basic myelin protein was found
in 4 cases only. The observations support the concept that mumps meningo-
encephalitis is a consequence of a direct viral impact onto the nervous tissue,
i.e. no neuroallergic mechanisms are involved.

In a previous study on uncompli-
cated measles with EEG-changes, cel-
lular reactivity to human basic myelin
protein could he demonstrated hy the
leukocyte migration inhibition (LMI)
technique [10]. The findings were
similar to those found in measles and
rubella encephalitis [11].

It has suggested that the patho-
genesis of mumps meningoencephalitis
was different from that of the para-
infectious encephalitides in the ma-
jority of cases [2]. It seemed therefore
interesting to test whether a cellular
reactivity to brain tissue antigen
occurred in mumps meningoencepha-
litis and, if so, whether there was any
correlation between this reactivity
and the EEG-changes observed in
these patients.

Materials and Methods

Patients. Twenty 3 to 9-year-old hospi-
talized mumps meningitis patients were
investigated. All of them had parotitis as

well. In one case the neurological symptoms
appeared two days before the parotid
glands had become swollen, in two cases
they presented simultaneously, while in
the others, nervous system involvement
manifested 2 to 7 days after the onset of
parotitis. The diagnosis of mumps virus
infection was confirmed in each case by
a rise of the complement fixing antibody
titres of the patients’ sera during their
illness.

Clinically all patients had aseptic me-
ningitis; mild focal signs (nystagmus,
Babinski sign) were observed in five cases
only. The CSF cell count ranged from 310
to 3200 per /N; the cells were predomi-
nantly lymphocytes. The protein content
of the CSF varied between 31 and 210 mg
per dl, while glucose values were within
the normal range. CSF-findings normalized
within 2 to 4 weeks. All patients recovered
without sequelae.

Electroencephalography was carried out
by an Alva Reega-VIIl type portable
encephalograph. Fifteen electrodes were
applied to the frontopolar, precentral,
central, parietal, occipital and three tem-
poral areas. Bipolar conventional leads
were used. The time constant was 0.3 sec.
Paper speeds were 16 and 30 mm per sec.
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A three-min hyperventilation was applied
in each case. The recordings were analysed
visually.

EEG-tracings were carried out in all
cases on the first day after admission, i.e.
during the acute phase of the disease.
In cases showing EEG-alterations, tracings
were repeated at 3 to 5-day intervals until
the EEG had normalized.

LM tests were carried out by the
method of Soborgand Bendixen [16]. Basic
myelin protein prepared from human brain
according to Kies [8] was used as antigen
at a concentration of 100 /tg per ml in the
test chambers. Migration indices (MI) were
calculated as described previously [11].
MI-s less than 0.8 proved significant when
evaluated with Student’s t-test and were
therefore considered “positive”. In pre-
vious investigations we showed that the
M1 values of normal persons were in-
variably above 0.8 when using the basic
myelin protein as an antigen. Therefore
no control group was included in this
study.

Each patient was tested twice, once
during the acute phase and once during
convalescence. The shortest interval be-
tween the two tests was two weeks.

Results

In the acute phase, EEG-altera-
tions were found in 14 of the 20 pa-
tients. Twelve of them showed a
slight, and two a moderate slowing
of the background activity (Fig. 1).
Besides, circumscribed excitement-
signs were observed in one temporal
or temporo-occipital area manifesting
with sharp wave-inversions or abor-
tive spikes in six cases (Fig. 2). The
latter signs were seen even at the
second examination in two cases. Out
of the 14 altered EEG, 9 had nor-
malized by the second, 3 by the third
and 2 by the fourth examination.

MI values during the acute and
convalescent periods are presented in
Fig. 3. Table | shows the means, the
standard deviations and the ranges.
In the acute phase only 4 patients
had a slightly positive MI and during
convalescence all MI values were
normal. Though the mean MI values
for the acute and convalescent periods
slightly differed from each other, the
difference was not significant sta-
tistically (t ; 1.69; p = 0.1).

Table |
MI in 20 mumps meningoencephalitis
patients tested by basic myelin protein

Acute phase Convalescence

0.947 £ 0.078
0.82 - 110

0.903+0.072
0.74 +1.02

Mean + SD
Range

Though all of the patients with a
significant MI had EEG alterations,
10 patients with EEG alterations had
normal MI values.

No correlation was found between
MI values and the time that elapsed
between the onset of parotitis and
the appearance of neurological signs.
Similarly, there was no correlation
between MI values and CSF changes
or focal signs.

Discussion

Clinically, our cases were aseptic
meningitides with occasional mild
focal neurological signs, while EEG
changes could be found in 14 out
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Fig. 1. H. G., 5-year-old boy. Mumps meningoencephalitis. I. EEG in the acute phase:
polyrhytlimic high amplitude delta and theta waves. Il. EEGonemonth later: background
activity consists of alpha waves with 7 c/s theta episodes (physiologic EEG)

Fig. 2. O. Zs., 6-year-old boy. Mumps meningoencephalitis. T. EEG in the acute phase:
slight diffuse slowing and left-sided temporo-occipital sharp and slow wave complexes.
Il. Ten days later: 8/sec alpha rhythm. Normal EEG

Fig. 3. MI values of 20 mumps meningoencephalitis patients tested by basic myelin
protein
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of the 20 patients. Schmidt and
Hofmann demonstrated EEG changes
in mumps meningoencephalitis even
more frequently [14]. Thus, there is
little doubt that EEG signs of ence-
phalitis are more frequent in mumps
meningitis than it could be expected
on the basis of the clinical symptoms.
This observation is similar to that
found in uncomplicated measles [4, 5,
6, 7,10,13]. However, while sensitizat-
ion to myelin, i.e. a positive LMI with
basic myelin protein was observed in
uncomplicated measles with EEG
changes [10], this was not the case
in the majority of mumps meningo-
encephalitis cases. Even in the few
patients where a slight transient sen-
sitivity could be revealed, the rapid
and uneventful recovery makes the
pathogenetic role of this sensitization
very unlikely. Accordingly, our obser-
vations indirectly support the concept
that mumps meningoencephalitis is
a consequence of a direct viral impact
onto the nervous tissue [2, 3,9, 12,
18], i.e. no autoimmune processes are
involved. In fact, demyelination has
been described in a few lethal mumps
meningoencephalitis cases [1, 3, 15,
17]. It would be of interest to know
whether LMI tests are positive in
such cases. Fortunately, no case was
lethal in our material.
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The results of screening for bacteriuria by the nitrite reaction and the
dipslide method were compared. The nitrite reaction was specific in 99.8%,
its sensitivity was 93.1% and its reproducibility, 100%. Specificity of the

dipslide method was 94.5%.

The nitrite reaction is considered most suited for screening, owing
to its specificity, satisfactory sensitivity, short time requirement and low
cost. The dipslide method is not suited for screening, as apart from being
expensive it yielded 5.5% false positive reactions, but proved excellent for
estimating the bacterial count in nitrite positive samples.

In bacteriuria the freshly voided
urine has a bacterial count of 109ml
or more. In urine specimens contami-
nated during urination the count is
mostly below 104ml (21, 29]. When
the bacterial count is higher than
109ml it is called significant bacte-
riuria to distinguish it from contami-
nated urine.

Bacteriuria may occur in itself,
without other clinical or laboratory
signs of urinary tract infection. The
significance of this isolated or mono-
symptomatic bacteriuria is question-
able [32, 36]. Urinary tract infec-
tions are often asymptomatic and
their early detection is decisive for
the patient’s fate. Their earliest and
most persistent symptom being bac-
teriuria, the importance of screening
has been stressed [7, 21, 27].

Bacteriuria can be demonstrated by
bacteriological and chemical methods.
The bacteriological methods are ba-

sed on the fact that each bacte-
rium in the urine will form a colony
on a suitable medium and the bacte-
rial count allows to conclude to the
bacteriuria being significant or the
result of contamination. Since the
bacteria themselves are demonstrat-
ed, the method is very sensitive but
needs 24 hours culturing before the
result can be read. The simplest such
test is the extensively applied dipslide
method. The sterile slide covered on
both sides with culture medium is
dipped into urine and incubated in
its container for 24 hours. The quan-
tity of urine adhering to the surface
of the cultures is always identical,
therefore from the density of the
developing colonies the bacterial count
can be estimated. Serial examinations
proved that the method was reliable
and equivalent with the pour plate
method [3, 4, 7, 17, 26]. Sensitivity
of the dipslide test remains unchanged
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on incubation at room temperature,
only the growth of Gram positive
microorganisms is then slower [3, 4].

The chemical methods demonstrate
instead of the bacteria some of their
metabolic products. Since the bacte-
ria produce different metabolic sub-
stances, the chemical methods are less
sensitive. Their advantage is that
they supply results within a short
time, they are simple and inexpen-
sive. The great majority of bacteria
causing urinary tract infection re-
duces urinary nitrate to nitrite. Nitrite
can promptly be demonstrated in the
urine without false positive reactions,
but a positive finding fails to supply
information on the strain and anti-
biotic sensitivity of the microorganism.

With both methods, freshly voided
urine is needed, since on standing the
number of contaminating bacteria
will be increased.

In the present study we have com-
pared the dipslide method with the
nitrite reaction.

Material and Methods

The examinations were performed in 6
to 14 years old children of primary schools.
They were told to hold their urine for 3
to 4 hours, then to urinate into a plastic
container washed with tap-water. The
interval before urination could not be
controlled, but when a small quantity was
voided, a negative nitrite reaction was not
evaluated. The urinary specimens were
examined immediately.

The nitrite reaction was performed
with the Griess—Tlosvay reagent modified
by Csokonay [10], consisting of 0.4 g
alpha-naphthylamine and 0.6 g sulphanylic
acid dissolved in 170 ml 20% sulphosali-

C. Jojart, 1. Eder: Bacteriuria screening

cylic acid. When 4 to 5 drops of the reagent
are added to about 2 ml urine, in the
presence of nitrite a red colour develops
within 2 minutes. In the presence of pro-
tein, a clouding as in the sulphosalicylic
acid test is observed. The reagent keeps at
room temperature in a dark bottle for at
least 6 months.

For the dipslide method Uricult ®
(Orion, Helsinki) slides were used. After
dipping in urine, they were incubated for
24 hours at room temperature previous to
reading. Sampling and reading of results
were performed in each case by the same
person. When the count was i0lor higher
the microorganism cultured on the slide
was identified and its antibiotic sensitivity
determined.

The examinations were performed in
3 groups.

l. The urine of 628 girls was screened

by both methods.

Il1. Dipslide screening was performed
with 257 urines. These were selected from
among 6000 girls screened by the nitrite
reaction. Their urine was nitrite positive, or
when it was negative, the girls were suspect
of bacteriuria. Suspicion ofbacteriuria arose
when the urine was clouded and no clearing
occurred on the addition of the acid nitrite
reagent, or when the child had complaints
like enuresis or frequent micturition.

Group |IlIl included 51 treated girls
who had a reinfection. Their urine was
examined by both methods.

The children in whom the dipslide
demonstrated a bacterial count of 105 or
higher, were called back for examination
and their mid-stream urine was tested for
nitrite reaction, dipslide count and urinary
sediment.

The children were considered bacté-
riurie, when

1. the nitrite reaction was positive and
the dipslide revealed a count >10°;

2. the dipslide demonstrated a -101
bacterial count at least twice and on both
occasions a pure culture of the micro-
organism was obtained with identical anti-
biotic sensitivity.
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In one of the children the nitrite reac-
tion was positive on four occasions: and
in all the four instances a pure culture of
Staphylococcus albus was obtained. At
screening the dipslide gave a count of
5x 103 The child was considered bacté-
riurie; the low count was due to the slow
growth of staphylococci at room tempera-
ture [3, 4]; visible colonies failed to develop
from each microorganism.

Results

Group | . Among the unselected 628
girls screened, the urine of 623 was
nitrite negative and of 5 nitrite posi-
tive. The dipslide method gave a bac-
terial count of 105 in 39 cases and
one of <(5 x 104 in 589 cases (Table I).

Tabre |
Nitrite
Dipslide posi- negative Total
tive
No. per cent
N 6X105 5 17 2.7 22
106 —_ 17 2.7 17
5X 104 - 28 4.5 28
104 — 44 7.1 44
~ 5X 103 — 390 03.0 396
Sterile — 121 19.3 121
Total 023 100.0 028
Bactériurie 5 — — 5
Repeated examination verified bac-

teriuria in only 5 among the 39 girls;
the others were false positive findings.
The urine of the 5 bactériurie girls
was nitrite positive.

Group Il. Among the 257 selected
girls a positive nitrite reaction was

Kder :
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obtained in 77 cases. The dipslide
demonstrated a count of <(105in 90
cases (Table I1).

Tabre Il

Nitrite
Dipslide Total

positive negative

N 5X105 75 9 84
105 — 0 6
5x K04 —_ 12 12
104 — 8 8
<;5xi03 1 100 101
Sterile 1 45 40
Total 77 180 257
Bactériurie 70 G 82

Among the 77 children voiding ni-
trite positive urines 76 suffered from
bacteriuria; among these a bacterial
count of ]>105 was found in 75. The
dipslide of the girl with Staphylo-
coccus albus bacteriuria was negative
(5x103). In one girl a false positive
nitrite reaction was observed.

Group I11.1n the 51 girls with rein-
fection the count was ]>105 in each
specimen, the nitrite reaction was
positive in 50 cases.

Specificity of the nitrite reaction. In
the three groups 132 positive nitrite
reactions were observed; among these
one was false positive. Thus among
804 non-bacteriuric cases only one
was false positive, thus the speci-
ficity was 99.8%.

Sensitivity of the nitrite reaction.
Routine screening was performed by
both methods in 628 girls. All the 5
bactériurie girls voided a nitrite posi-
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tive urine, but the low number of
positive cases does not permit to
evaluate the sensitivity.

The summarized data of Groups |
and Il are already sufficient to deter-
mine the sensitivity. Among the 87
bactériurie children, 81 had a nitrite
positive urine, thus the sensitivity of
the reaction in this material was
93.1%. This sensitivity would only be
real if among the 6000 screened girls
all those with bacteriuria would have
been selected. The majority of bacté-
riurie urines is slightly clouded, thus
the expectation may be justified that
further examination of clouded urines
would allow to detect almost every
bactériurie child. The 628 routine
dipslide examinations also supported
this high sensitivity, the number of
cases, however, was too low for reli-
able evaluation.

Reproducibility of the nitrite reac-
tion. Among the 82 girls nitrite posi-
tive at screening, 68 were suffering
from persistent bacteriuria. One reac-
tion was false positive, 13 girls had
transitory bacteriuria. (It has been
shown that bacteriuria disappears
spontaneously in 15 to 30% of cases
[6, 33, 38]). Repeated dipslide exam-
ination of the latter was negative.
In our material the reproducibility
of the reaction for persistent bacte-
riuria was 100%. The 6 girls included
in Group Il, who had false negative
nitrite reactions, had a nitrite posi-
tive first morning urine at reexami-
nation.

Specificity of the dipslide method.
In the course of the routine exami-
nation of Group I, among the 623

Eder: Bacteriuria screening

non-bacteriuric girls 34 false positive
dipslide results were obtained. The
specificity of the method in this
material was 94.5%. The incidence of
false positivity was 5.5%.

Sensitivity of the dipslide method.
According to data in the literature
the method’s sensitivity is satisfac-
tory, corresponding to that of other
bacteriological methods [3, 4, 7, 17,
26, 30, 31, 37].

Discussion

Requirements of a satisfactory
screening method for bacteriuria are
an adequate sensitivity; an adequate
specificity; simplicity; and low cost.

According to several authors, sen-
sitivity of the nitrite reaction is
unsatisfactory, between 40 and 70%
[7, 15, 20, 23, 26, 39, 40]. This con-
clusion was drawn from examinations
where the reaction was compared to
bacteriological methods. In a number
of cases it was not controlled whether
the persons selected by bacteriological
methods had real bacteriuriaon repeat-
ed examination or the culture pro-
duced a false positive result. Other
authors drew conclusions from urine
samples brought to the laboratory
after an unknown interval.

Kass [22] described that when
midstream urine was examined after
careful washing, in 20% of the
women with a bacterial count of
>105 the repeated examination was
negative. According to other data,
with bacteriological methods the ratio
of false positive reactions is even
higher. By screening tests 15 to
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13.5% urine specimens may be false
positive, that is 1.3 to 7.5 times as
much as tire number of persons with
real bacteriuria [1, 5 11, 12, 13, 14,
16, 21, 24, 25, 32, 34, 36, 42]. The
specificity of bacteriological methods
is rather uncertain; in our screening
examination it amounted to 94.5%.
Thus, the above results reflect the
low specificity of bacteriological meth-
ods rather than the low sensitivity
of the nitrite reaction.

In our examinations the sensitivity
of the nitrite reaction reached 93.1%.

Alwall and Lobi [2] reported on a
similarly satisfactory sensitivity of
the nitrite reaction: in their adult
urological patients they found a sen-
sitivity of 95%. Among clinical pa-
tients it was 70%, but the basis of
comparison was a bacteriological
method, without excluding the jwssi-
bility of false positive rections. EXx-
amining the first morning urine of
adult women, Czerwinski et al. [8, 9]
found a sensitivity of 92 to 94%,
Eritz [14] 89%, Wallmark et al. [41]
84%, at 5 hours after voiding.
According to Randolph and Morris
[35], among female children the
sensitivity of the nitrite reaction in
the first morning urine is 92.8%. The
two false negative girls had mega-
cystis and the false negative reaction
was due to urine retention.

When the interval after previous
micturition is short, sensitivity of the
reaction in adults is 25 to 50%
[2, 8, 9]. The nitrite reaction is of
high sensitivity only in those cases
where the examination is carried out
following an urination interval of 3

4*
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to 4 hours. After an appropriate
interval between micturitions, all our
6 false negative patients voided ni-
trite positive urines.

The specificity of the nitrite reac-
tion is satisfactory; according to the
literature it exceeds 99% [2, 8, 15,
39, 41]; in our material it was 99.8%.
The specificity of the dipslide method,
similarly as that of other bacterio-
logical methods depends on urine sam-
pling. When many subjects are screen-
ed, due washing will considerably pro-
long the examination, but without
washing there will be a number of
aspecific reactions.

Both the nitrite and the dipslide
tests are simpe to carry out. The
nitrite test supplies immediate results;
the child can be ordered back prompt-
ly for reexamination. The dipslide
result, on the other hand, takes 24
hours before it can be read and re-
qguires more manipulation and ad-
ministration.

Finally, against the relatively high
cost of the dipslide test the cost of
the nitrite reaction is negligible.

Thus, for screening for bacteriuria
we recommend the nitrite reaction
carried out in urine voided at least
3to 4 hours after the last micturition.
The most appropriate is the first
morning urine. In positive cases the
bacterial count should be determined
by the dipslide method. The cultured
organism is then identified and its
antibiotic sensitivity is determined.
The positive children should report for
reexamination after 3 days. When the
control result is again positive, treat-
ment should be started.
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Susj)ect for bacteriuria are the tur-
bid or clouded urines which do not
clear up on the addition of the nitrite
reagent. Large floating parts indicate
the presence of vaginal exudate,
whereas in the case of bacteriuria the
urine is finely clouded. When such
urines yield a bacterial count >105
a control examination should be car-
ried out.

Owing to its high cost and low spe-
cificity, with the 5.5% incidence of
false positive results, the dipslide
method is not suited for screening
examinations, in agreement with the
opinion of Manners et al. [28]. On the
other hand, the method is excellently
suited for estimating the bacterial
count in nitrite positive urines sus-
pect of significant bacteriuria.
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LDH-Isoenzymaktivitat der peripheren
T- und B-Zellen bei Neugeborenen mit
unterschiedlichem Gestationsalter

Von

L. Karmazsin, HedV|g Csernyaszky, Anikd Makay und Margit Szévetes

Kinderklinik und Pathophysiologisches Institut der Medizinischen
Universitdt Debrecen, Ungarn

Eingegangen am 27. Januar 1977

Die Separierung der T- und B-Lymphozyten gesunder, reifer Neugebo-
renen und Frihgeborenen ((lestationsalter: zwischen der 23. und 33. Woche)
erfolgte anhand der LDH-Isoenzymaktivitdt der Zellen. Die Erfahrungen
zeigten, dal’ sich die Methode zur Ergdnzung bzw. zum Ersatz der auf Ober-
flachenmarker beruhenden Techniken eignet. Zwischen reifen Neugeborenen
und Frihgeborenen konnten gewisse Unterschiede erkannt werden: Bei den
Fruhgeborenen war die Aktivitdt der LDH-1 Fraktion der B-Zellen und der
LDH-5 Fraktion beidor Zelltypen inbesondere aber der B-Zellen hdher als

bei den reifen Neugeborenen.

Die Methode hat sich zur ErschlieBung der

sich in der fotalen Periode differenzierenden Zellen als brauchbar erwiesen.

Bekanntlich kénnen zwei Popula-
tionen der peripheren Lymphozyten
separiert werden, namentlich die T-
oder Thymus dependenten Zellen so-
wie die B- oder Thymus independen-
ten Zellen. Her Identifizierung der
beiden Zellpopulationen liegt der Cha-
rakter der Gberflachen-lmmunglobu-
line zugrunde. Auf der Oberflache
der B-Zellen befinden sich mindestens
drei Oberflachen-Rezeptoren : der mo-
difizierte komplementbindende Re-
zeptor, der aggregierte 1gG-bindende
Rezeptor und der Immunglobuline
bindende Rezeptor.

Zum Nachweis der komplement-
bindenden Rezeptoren eignen sich
zahlreiche Methoden fl, 13, 11, 5].
Die Oberflachen-Immunglobuline bin-
denden Rezeptoren werden mit Fluo-
reszein konjugierten Antiimmunglo-
bulinen nachgewiesen; neuestens bot
sich auch zur Anwendung der Anti-

korper gegen die Schwer- und Leicht-
ketten der Immunglobuline eine Mdg-
lichkeit [5, 2, 3]. Die zum Nachweis
der mit den aggregierten Immunglo-
bulinen reagierenden Rezeptoren die-

nende neue Methode wurde von
Dickter und Mitarb. [4] ausgear-
beitet.

Zur Separierung der T-Zellen eignet
sich der von Wybran und Mitarb.
[16] sowie Jondal und Mitarb. [5]
ausgearbeitete E-Rosettentest.

Laut der an menschlichen Foéten
durchgefihrten Untersuchungen er-
scheinen die die B-Lymphozyten cha-
rakterisierenden Marker in den hdmo-
poetisehen Zellen und Lymphoid-
geweben zwischen der 9,5. und 22.
Woche. Unter diesen Merkmalen kon-
nen die die IgM- und 1gG-bindenden
Rezeptoren tragenden B-Zellen in der
Leber und auch die ausschlieRlich
IgM positiven B-Zellen in der Leber
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und in anderen Zellen in der 9. Woche
nachgewiesen werden. Die IgA-positi-
ven Zellen lassen sich zuerst im 11,5-
wochigen FoOtus nachweisen. Unter
Anwendung der direkten Fluoreszenz-
Antikdrpertechnik wurde bewiesen,
dal} die die Immunglobuline sezernie-
renden Zellen in der Mitte der 14.
Woche erscheinen, wenn die Konzen-
tration der B-Zellen bereits fur den
erwachsenen Zustand charakteristisch
ist. Diese Untersuchungen wiesen fer-
ner daraufhin, dal dieT- und B-Zellen
zum selben Zeitpunkt erscheinen.

Angesichts dieser Daten erhob sich
die Frage, ob uns in der fotalen Le-
bensperiode, wenn die Entwicklung der
Oberflachenmarker der T- und B-
Zellen noch nicht beendet ist bzw.
in anderen Zustdnden, in denen der
Nachweis dieser Gebilde wichtig wére,
irgendwelche  entsprechende  Me-
thoden zur Verfigung stehen, die
ohne Ermittlung der Oberflachen-
rezeptoren zur Selektion der zweierlei
Zellpopulationen eine Hilfe bieten
wirden.

Die Abnahme der Aktivitat der in
den Lymphozyten von an chronischer
lymphatischer Leukamie leidenden
Patienten vorhandenen LDH-1-Frak-
tion der in Richtung der Unreife
zeigenden Dedifferenzierung der ma-
lignen Zellen verlauft parallel [9, 14].
Pium UNdR ingoie, [8, 10] versuchten,
die Eigentiumlichkeiten der T- und
B-Zellen der Lymphozyten von funf
gesunden Erwachsenen anhand ihrer
Isoenzymaktivitdt zu charakterisie-
ren ;die Separierung der Zellpopulation
haben sie auch aufgrund der Ober-
flachenmarker durchgefuhrt (E- und

L. Karmazsin et al.: Isoenzymaktivitat der T- und B-Zellen

EAC-Rosettentechnik). Die LDH-Iso-
enzyme kdénnen bekanntlich in sémt-
lichen Zellen des Organismus vor-
gefunden werden. Mittels Elektro-
phorese kénnen unter Anwendung
der das LDH-Molekil aufbauenden
zweierlei Untereinheiten, d. h. die
Kombination von H —-M — finf
Fraktionen der LDH-Isoenzyme sepa-
riert werden. Im Laufe der von den
Autoren angewandten Zellseparie-
rungsmethode konnten fuinferlei Zell-
populationen separiert werden. Aus
den separierten Zellen wurde mit-
tels Elektrophorese und spezieller
Farbung ein Zymogramm verfertigt;
anlaBlich der Darstellung dieses Zy-
mogramms mit einem Quick-Scan-
Gerat (Helena Laboratories) wurde
das prozentuale Vorkommen von funf
Fraktionen der LDH-lsoenzyme de-
monstriert. Diese Untersuchungen
fahrten zur Feststellung, dal die
T-Lymphozyten auf dem Gebiet der
LDH-1-Fraktion, im Vergleich mit
den B-Zellen eine signifikante AKti-
vitdt zeigen, was gleichzeitig auch
soviel bedeutet, dal} die Bestimmung
der LDH-Isoenzyme die zur Er-
schlieBung der Oberflachenmarker ge-
brauchlichen Methoden ergénzt oder
notigenfalls auch ersetzt.

Material und Methodik

Unser Material bestand aus 10 reifen,
gesunden Neugeborenen und 10 Frih-
geborenen (zwischen der 28. und 33.
Gestationswoche), von denen zur Unter-
suchung im Laufe der ersten 3 Lebens-
monate Blutproben entnommen wurden.
Die Zellseparation erfolgte mit der in
Abb. 1 schematisch dargestellten Me-
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Elektrophorese

\ I. Schematisch dargestellte Zellseparierungstechnik fur funf Fraktionen

Abb. 2. LDH-Zymogramme unseparierter Lymphozyten: oben: B-Zellen, unten: T-Zellen

thode [8]. In allen funf Lymphozyten-
suspensionen wurde die Zahl der E- und
EAC-Rosetten bestimmt und auf einem
Objekttrager auch die Agarose-Gelektro-
phorese (110 min, 150 V) durchgefuhrt; zur
Farbung kam das Verfahren von Van der
Helm zur Anwendung: Tm Laufe der sich
in Richtung der Brenztraubensdure abspie-
lenden Reaktion wird der farblose Tétra-
zolium-Farbstoff durch Phenazinmetosul-
fat zu farbige, unslébare Formasankdrn-
chen reduziert und an der Aktivitatsstelle
ausgefallt. Das elektrophoretische Bild der
Zellpopulationen B und T veranschaulicht
Abb. 2 Zur Auswertung des gewon-

nenen Zymogramms diente das Quick-
Scan-Geréat (Abb. 3). Die angewandte Zell-
suspension jeder einzelnen Fraktion ent-
hielt 2 x 10¢ml Lymphozyten; zur Elektro-
phorese kamen je 5 Mikroliter dieser Sus-
pension zur Anwendung.

Ergebnisse und Konklusion

1. Die von P1um und Ringoir [8]
beschriebene Methode 14R3t sich leicht
reproduzieren; die mit der Separierung
gewonnenen Zellen verfliigen Uber eine
befriedigende Vitalitat.
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Tabelle I

LDH-Isoenzymaktivitdt der T- und B-Lymphozyten bei reifen S&uglingen

Rosetten-Prozent (%)

Zellen LDH-1 LDH-2 LDH-3 LDH-4 LDH-5
T B
Nicht separierte Zellen 8,5+3,37 29,75+3,3 38,5+4,43 18,25+1,8 3+ 1,35 53 42
(10-5) (35-29) (44-30) (23- 19) (7-2)
T-Fraktion, Rosetten-
Sedimentation 20,92+3,6 27,79+2,1 30,8+2,29 15,03+ 1,14 6,27+1,1 68 34
(25-17) (35-20) (30 29) (19- 14) 8 4
B-Fraktion, Rosetten-
Sedimentation (1,93+1,5 30,91+2,1 36,00£2,0 21,3+ 1,36 3,5+0,59 30 60
8,7 2 (30-26) (40- 35) (24 19 7 2
T-Fraktion, Nylon effluens 151+ 1,7 34,7+£2,35 33,08+1,9 21,73+ 1,73 2,76+0,2 59 28
(20- 13) (37-26,2) (36 —29) (23-17) (4 -1,5)
B-Fraktion, Nylon adherens 1,45+1,07 29,29+2,2 43,3+ 1,25 22,0+ 2,34 3,71+£0,72 30 47
(3-0,5) (35-25) (48- 40) (25-20,2) (7-3)

Durchschnitt %
Streuung des Durchschnitts d:
( ) - Grenzwerte

0€c¢
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L6T

Zellen

Nicht separierte Zellen

T-Fraktion, Rosetten-
Sedimentation

B-Fraktion, Rosetten-
Sedimentation

T-Fraktion, Nylon effluens

B-Fraktion, Nylon adherens

Durchschnitt %

Streuung des Durchschnitts +

(

) = Grenzwerte

LDH-1

131+4
(14-9)
+ 45

13,8+1,25
(20-11,3)
—712

11,1+1,33
17+ 10)
+ 4,17

17,92+ -
(23-15)
+ 282

10,4+1,86
(11-6,8)
+ 8,95

Tabelle 11

LDH-2

27,64-3,35
(36-25)
+ 2,15

30,9+ 1,98
(39-29)
+ 211

32,4221
(34 -26)
1,49
31,2+ 1,30
(37 28)
f05
30,26+ 1,36

(34-28,1)
+ 3,91

LDH-lsoenzymaktivitdt der T- und H-Lymphozyten

LDH-3

24,5+1,9
(25-19)
-14

32,4+ 217
(38-30)
+ 16

29,4+ 2,41
(36-27)
6.6

28,93+ 2,15
(37,6-26)
-4,15
35,554-1,85
(43-30)
-7.8

Abweichung: in Vergleich mit den Kontrollmustern (absolute Zahlen)

bei Frihgeborenen

LDH-4

21+2,2
(26-19)
—2,75

17,2+1,85
(22- 12)
+19

17,7+1,43
(23 16)
-3.,6

17,0+1,33
(23-12)
2,73

16,56 + 1,01
(20-15)
-5,44

LDH-5

12+ 2,42
(16-10)
+9,0

7,3+1,28
(10-3)
+ 1,03

9,6+1,55
(12-6)
6,1
3,62+ 0,87
7 9
+ 0,86

6,78+1,36
(10,8-2)
+ 3,07

Rosetten-Prozent (%0

T B
ei 22
42 20
b1 15
35 14
10 23
3T Th
46 7
38 12
20 14
T 33

28. .
—" Gestationswoche

1
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Abb. 3. Links:

2. Da die LDH-1 Isoenzymaktivi-
tdt der T-Zellen gesunder, reifer
Neugeborenen im Vergleich zu den
entsprechenden Werten der B-Zellen
signifikant hoher ist, kann die Separie-
rung wahrscheinlich auch auf diese
Weise durchgefuhrt werden.

3. Interessanterweise lag die LDH-1
Isoenzymaktivitat der B-Zellen der
Frihgeborenen héher als die der rei-
fen Neugeborenen

4. In den Lymphozyten der Frih-
geborenen war die Aktivitat beider
Zellpopulationen, vor allem aber die
der LDH-5 Fraktion der B-Zellen
erhoht.

Die ausfuhrliche Darstellung unse-
rer Daten ist in Tabellen I und II
ersichtlich.

Unsere Untersuchungen erlauben die
Feststellung, daB die Bestimmung der
LDH-Isoenzvme zur Separierung der
T- und B-Lymphozyten mit den
Rosettenmethoden brauchbare ergan-

Acta Paediatrica Acadcmiae Scieniiarum Hungaricae 1S,
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rechts: B-Zellen

zende Daten liefert und auch Uber die
Anwesenheit der T- und B-Zellen in
jenen Reifeperioden, in denen die
Entwicklung der Oberflachenmarker
noch nicht beendet ist, eine Aufkla-
rung bietet. Die Methode eignet sich
zum weiteren Nachweis der sich
in der fotalen Periode differenzieren-
den Zellen.
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Antibodies produced against gliadin were demonstrated in the sera
of patients suffering from eoeliac disease as well as of immunized rabbits
and rats. In the patient sera the specific antibodies proved to be of the 1gG
type. IgE may have a role in sensitization against gliadin only in the cell-

fixed state.

In the serum of eoeliac patients,
precipitins and haemagglutinins pro-
duced against gliadin have been dem-
onstrated [1]. Later these anti-
bodies were shown to he of the types
1gG, IgA and IgE [8, 10]. The present
experiments were aimed at establish-
ing whether IgE or IgG antibodies
played the more important role in
eoeliac disease and whether the pres-
ence of IgA antibody was frequent.

Material and Method

The serum of 28 eoeliac patients aged
between 2 and 8 years was studied with
the inverse agar diffusion technique of
Mancini and passive haemagglutination
[12]. The antigen was extracted from
wheat-meal with water at 2—4, °C, during
34 to 36 hours, then it was centrifuged
at 50,000 g for 60 minutes [4]. The aqueous
extract was fractionated on Sephadex
G-75. As a positive control, rabbits were

immunized with the whole aqueous extract,
giving the antigen with complete Freund’s
adjuvant. In this case the rabbits produced
an IgG type antibody.

IgE content in tin; patient sera was
demonstrated with the RIST technique [9].
For the demonstration of specific IgF we
utilized the property of human IgE to
sensitize passively the mast cells of the
rat; under the action of homologous anti-
gen, histamine is released from the cells
[11]. As positive controls, rats were
immunized with aqueous extract, with
Bordetella pertussis adjuvant to enhance
IgE production. With 0.5 ml serum of the
animals and patients the mast cells
(3.5 X 10s) obtained from untreated animals
were sensitized passively. The sensitized
cells were incubated at 37 °C for 30 min,
with 20 /tg fraction A homologous antigen
and the quantity of histamine released
from the cells was measured by fluori-
metry [5].

Finally, the serum of patients was
absorbed with anti-human IgG and anti-
human IgA. The antibody content of sera
was determined by immune diffusion;
unabsorbed serum served as the control.
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Fig. 1. Elution diagram of water soluble wheat-meal in Sephadex G-75 column. Fraction
peaks marked with A, B, C, D

Results

The water soluble wheat-meal was
fractionated on Sephadex G-75 col-
umn. Rig. 1 illustrates the distribu-
tion of fractions marked A, B,C and D.
With the technique of Mancini, frac-
tions A showed the most distinct anti-
genicity against the immune serum
ofrabbits. After repeated fractionation
this component was used as antigen,
which, on the basis of its amino acid
composition, could be considered to

Table

be gliadin. With the technique of
Mancini the anti-gliadin content of
immune serum of rabbits was between
1.75 and 2.00 mg/ml. Table | summa-
rizes the antibody content of human
serum determined with the technique
of Mancini and passive haemaggluti-
nation. In the serum of the same
patient we demonstrated the IgE
level with the RIST technique. Fi-
nally, following passive sensitization
of mast cells of rats, we studied the
specific IgE content on the basis of

Antibody titre of the serum of coeliac patients

. . Number of
Determination

patients I + patients
Mancini 28 28
Haemagglutination 28 28
RIST 28
RIST 28
Histamine release n

Antibody titre

> 1:16—1 :64 serum dilution
=>1:8 serum dilution

200 - 601 1U/mlI
601 -1000 1U/mlI
>20% histamine release

| patients = with increased antibody titre
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Al2
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Fig. 2. Double immune diffusion of patient sera, (a) above: antigen A; middle: serum
absorbed with anti-human 1gG; below: anti-human 1gG; (b) above: antigen A; middle:
patient serum, below: anti-human IgG

histamine released from the cells on
the effect of homologous antigen
(fraction A). Table Il illustrates the
specific IgE level in patients and
immunized rats.

‘Fabie |l

Specific IgE content of antisera on the basis
of histamine released from the mast cells

Histamine relesse

1 (0)
Hat:  sensitized « 48.86+2.06
control  (10) 23.60+1.81
Human: patient (11) 17.61+£1.72
control  (10) 16.50+1.43

In brackets, number of individuals

From both the qualitative and
guantitative points of view, the results
obtained with passive haemaggluti-
nation supported the quantity of
antibody in the serum of coeliac
patients demonstrated with the in-
verse technique of Mancini. IgE was
present in a smaller quantity in the
serum of the 11 patients. In these
cases, specific IgE was not demon-
strable. On the other hand, the
immunized rats showed a specific
IgE level.

The sera of patients absorbed with
anti-human 1gG did not present a
precipitation curve against anti-
gen A; the concentration decreased
in accordance with the absorption
(Fig. 2a). On the other hand, the
unabsorbed sera of patients showed
a precipitation curve with anti-lgG
and accordingly reacted with antigen
A (Fig. 2b). Absorption with anti-1gA
did not influence the reaction with
the antigen.

Discussion

The technique used for the demon-
stration of specific IgE is equivalent
to the HAST technique (11]. The
results excluded the presence of cir-
culating specific IgE in the patient
sera. Considering the high cytophilic
ability of IgE, in coeliac patients it
seems to occur bound to cells (3].
Our observations indicate that the
circulating antibody produced against
gliadin is of the IgG type.

The disturbed absorption in the
background of coeliac disease may be
associated with a lack of tissue
proteases [7]. To this contributes the
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absence of IgA demonstrable locally.
These circumstances may cause that
gliadin is converted into an antigen.
As the antigen persists in the patients,
an opportunity may present itself in
a certain phase of the disease for the
formation of an immune complex. Fol-
lowing jejunal biopsy it was possible
to demonstrate the presence of IgG,
IgM and C3 in the epithelial basal
membrane [6] and this may be regard-
ed as an evidence of immune complex
deposition.

Thus, a mechanism more complex
than the atopic one might explain
the immunologic manifestation in
coeliac disease [2].
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Glukoseverwertung und Insulinsekretion

beim Neugeborenen
Von
P. Amendt, M. Ziegler und P. Wulfert

Zentralinstitut fir Diabetes »Gerhardt Katsch«, Karlsburg, DDR
Eingegangen am 31. Méarz 1977

Pis werden basale und glukosestimulierte Konzentrationsverlaufe von
Glukose, Glyzerin, Insulin und Proinsulin bei Neugeborenen diabetischer,
gestotischer und stoffwechselgesunder Mitter mitgeteilt. Neonaten von
Mittern mit Schwangerschaftsdiabetes oder monosymptomatischer Gestose
zeigten im Vergleich zu einer stoffwechselgesunden Kontrollgruppe statistisch
signifikant erhdhte basale InsulinmeRwerte. Neugeborene von Mduttern
mit einem insulinbehandlungspflichtigen 1lliabetes mellitus oder mono-
symptomatischer Gestose waren im Vergleich zu einem Kontrollkollektiv
durch signifikant vermehrte glukosestimulierte biphasische Insulinfreiset-
zung (sog. erste Sekretionsphase bis zur 30. Minute) charakterisiert. Die
GlukoseVerwertung dagegen war im Vergleich zu stoffwechselgesunden
Neugeborenen vermindert. Daraus wurde geschlossen, daR die Hyperinsulin-
amie nicht als alleinige Ursache der Neonatalhypoglykdmie Neugeborener
diabetischer Mitter gelten kann. Das Maximum der Insulindmie war bei
Nachkommen diabetischer Mtter positiv mit der Hohe des Leihtiters dia-
plazentar permeierter Insulinantikérper korreliert.

Diese Ergebnisse belegen die Tatsache, dall die Glukoseansprech-
barkeit der B-Zelle des Pankreas erst postnatal reift. Bei abnormem intraute-
rinem Milieu (EinfluR von Glukose, Aminosduren, Ketokdrpern, biogenen

Aminen und Insulinantikdérpern z. B.) resultiert eine pranatal induzierte
funktionelle Aktivitdtszunahme mit basaler und stimulierbarer Hyperinsu-

lindmie.

Die anhaltende Zunahme des Be-
standes an Diabeteskranken in fast
allen Industriestaaten der Erde steht
nicht nur im Zusammenhang mit ver-
mehrter Strel3exposition, Herz-Kreis-
lauferkrankungen, Fettstoffwechsel-
stérungen oder systematischen Frih-
erfassungsaktionen, sie ist zu einem
gewissen Anteil auch das Ergebnis
einer Genauslese mit Anhaufung dia-
betischer Erbmasse. Als Foge der
heute praktisch normalen Fertilitat
diabetischer Frauen und der deutlich
gesenkten perinatalen Verlustraten
wéchst die Zahl von Nachkommen
diabetischer Frauen zahlenmaflig an.
Hormonell-metabolische und Klinische
Untersuchungen dieser Risikogruppe

erbrachten deutliche Hinweise fur ein
20-faeh erhohtes Diabetesrisiko be-
reits wahrend des Kindesalters.
Hypothetisch koénnte diese ver-
mehrte Erkrankungsh&ufigkeit der
Nachkommen durch den multifakto-
riellen Einflul? genetischer und/oder
wahrend der Schwangerschaft intra-
uterin-maternell induzierter »B-Zell-
Uberlastung« erklart werden. Diese
préanatale funktionelle Belastung des
endokrinen Pankreas zu einem Zeit-
punkt, der physiologisch durch eine
Insulin low-response charakterisiert
ist, kdnnte eine temporéare oder blei-
bende Schadigung des Inselzellsystems
verursachen. Zusammen mit weiteren
manifestationsférdernden Umweltfak-
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torén kann es dann im spateren Leben
zur Funktionseinschrénkung und Dia-
betesmanifestation kommen.

Aus der Sicht dieser Problematik
legen wir Untersuchungsergebnisse
zur Glukoseverwertung und Insulin-
sekretion von Neugeborenen vor, de-
ren Mutter wéhrend der Schwanger-
schaft unterschiedlichen metaboli-
schen Situationen (Gestose, Diabetes
mellitus) ausgesetzt waren.

Material und Methode

Es wurden Neugeborene insulinpflich-
tiger diabetischer Mitter (n = 16; mittle-
res Geburtsgewicht 3780 g), Neugeborene
von Mittern mit einem Schwangerschafts-
diabetes (Gestational diabetes; n = 3; mitt-
leres Geburtsgewicht 3180 g), Neugeborene
sonst stoffwechselgesunder Mdutter ohne
hereditdre Diabetesbelastung aber mono-
symptomatischer EPH-Gestose (n = 4;
mittleres Geburtsgewicht 3260 g) und
Neugeborene einer Kontrollgruppe stoff-
wechselgesunder Mitter ohne nachweis-
bare Diabetes- oder Adipositashereditat
(n = 18; mittleres Geburtsgewicht 3570 g)
untersucht. Gestationsalter, APGAR-Werte
und Saure—Basenhaushalt waren vergleich-
bar und altersentsprechend unauffallig.
Die Blutentnahmen zur Bestimmung von
Blutglukose (BG), radioimmunologisch be-
stimmbarem Insulin (IR1) oder Proinsulin
(TRP) und Glyzerin erfolgten aus der Aorta
abd. mittels Polyvinylchlorid-Arterienka-
thetern (Katheterposition in Zwerchfell-
héhe). Die Glukosestimulation, mit Aus-
nahme der tagesprofilartigen Messungen
im Nichternzustand Uber die ersten 24
Lebensstunden, wurde Uber die kathete-
risierte Nabelvene vorgenommen. Ver-
suchsbeginn fur die Stimulationsteste war
die 4. postnatale Lebensstunde.

Folgende zwei Versuchsanordnungen
wurden benutzt:

1. 24-Stundenprofile von BG und IRI
bei 3 Neugeborenen von Mittern mit einerr
Schwangerschaftsdiabetes und 5 Neugebo
renen stoffwechselgesunder Miitter unter
Nahrungskarenz und Ruhebedingungen.
Blutentnahmezeiten: Geburt, 1, 2, 4, 6, 8,
10, 12, 18 und 24. Stunden. Bei Neonaten,
die eine Hypoglykamie entwickelten, wurde
der Versuch abgebrochen und Glukose-
l6sung, spater Nahrung, gefuttert.

2. Glukoseinfusionstest (GIT), beste-
hend aus initialer Startinjektion von 0.33
g/kg innerhalb 45 sec und anschlieRender
konstanter Glukoseinfusion von 12 mg/kg/
min Uber die Dauer von 120 min. Dabei
wurde eine 20 + 2%ige Glukoseldsung
infundiert. Getestet wurden 16 Neugebo-
rene insulinpflichtiger diabetischer Mutter,
4 Neugeborene sonst stoffwechselgesunder
Mutter mit monosymptomatischer EPH-
Gestose und 13 Neonaten der Kontroll-
gruppe gesunder, nicht hereditar diabe-
tisch belasteter, normgewichtiger Mutter.
Blutentnahmezeiten: 0, 2, 5, 15, 30, 60, 90,
120, 150 und 180 min.

Die Blutglukose wurde enzymatisch
mit Hexokinase und G-6-P-Dehydrogenase
im optischen Test (50 gl Vollblut, Perchlor-
saurefallung) gemessen. Es wurde die radio-
immunologische Insulinaktivitat (IRI) mit
der Alkoholprazipitationsmethode in der
Modifikation von Ziegler u. Mitarb. [39]
und bei Anwesenheit mutterlicher Insulin-
antikdrper (IAK) im Blut von Neugebore-
nen diabetischer Mutter als total extrahier-
bare IRl (TIRI) nach Heding (Aufspal-
tung des Insulin-Antikérperkomplexes im
HCI-Milieu bei pH < 3 und alkoholische
Extraktion des Insulins) in der Modifikation
von Ziegler u. Mitarb. [41] bestimmt. Die
Proinsulinbestimmung erfolgte in Anleh-
nung an das von Kitabchi u. Mitarb.
angegebene Verfahren, wobei die Bezeich-
nung IRP (iminunoreaktives Proinsulin)
den IRI-Anteil ausdrickt, der nach enzy-
matischem Insulinabbau im Radioimmuno-
assay als Restinsulinaktivitdt meRbar ist
und zum groBten Teil aus Proinsulin
besteht. Da an einer Insulin-Standard-
kurve abgelesen wurde, lautet die Dimen-
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sién /«E Insulindquivalent/ml. Das Glyzerin
wurde nach Eggstein wu. [14]
bestimmt.

Beurteilungskriterien fir das Verhalten
dergeinessenenStoffweehselparameter (BG,
IUI, Glyzerin) unter Belastungsbedingun-
gen waren folgende Uberschreitungsfla-

Kreutz

chen: Absolute Blutglukoseflache (F -
BGabs-; von der Kurve eingeschlossene
Flache; Basis 0 ing/100 ml), reaktive

Insulinflache (F—IR Ireai[t;; von der Kurve
cingeschlossene Flache; Basis 0 min-Wert)
und die Mittelwerte von BG, IHl und
Uyzerin.

Die statistische Berechnung erfolgte
mit Hilfe des i-Testes.

Ergebnisse

Neugeborene diabetischer Mittler
Basalbedingungen

Bei tagesprefilartigen Messungen
Uber die ersten 24 Lebensstunden
(Abb. 1) war das BG-Niveau bei
Neugeborenen stoffwechselgesunder
Mdtter héher (6h und 12h p. n. p

0,05) als bei Nachkommen von
Mdttern mit einem Schwangerschafts-
diabetes. Die basalen IRI-Mittelwerte

Nee. I
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bei Neonaten von Mittern mit gesta-
tional diabetes lagen deutlich Uber
den Werten der gesunden Kontroll-

gruppe.

Neugeborene diabetischer Miutter
Glukosestimulation

Basal vor Testbeginn und unter den
Bedingungen des Glukoseinfusionste-
stes (Abb. 2 und Abb. 3) wurden bei
Neugeborenen insulinbehandelter dia-
betischer Mdatter bis zur 60. min
signifikant niedrigere BG-Werte ge-
messen als bei der Kontrollgruppe
0, 2, 5, 15 min p < 0,05). Die abso-
lute BG-Flache 0 —60 min war gleich-
falls statistisch signifikant Kkleiner.
Im weiteren Testverlauf aber war
das BG-Verhalten bei Nachkommen
diabetischer Mdatter im Sinne ver-
minderter Verwertung »pathologisch,
weiter ansteigend, und 60 min nach
Stimulationsende noch signifikant ho-
her als bei dem Kontrollkollektiv (180
min ) <[ 0,05).

Das im Aortenblut radioimmunolo-
gisch gemessene Insulin (Abb. 2)

Blutglukose (BG) und Tnsulin (1R1) im Aortenblut unter Basalbedingungen bei

Neugeborenen von Mittern mit Schwangerschaftsdiabetes (LGDM) und einer gesunden

Kontrollgruppe. Statistische Signifikanz: p < 0,01

p < 0.05»(«.
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Abb. 2. Blutglukose (BG), Insulin (IR1), Proinsulin (LRP) und Glyzerin bei Neugeborenen
stoffwechselgesunder Mitter (Kontrollkollektiv). Glukoseinfusionstest

|_G33g/kg"_
;2mg/kg/min

Abb. 3. Blutglukose (BG), Insulin (IRI) und Glyzerin bei Neugeborenen insulinbehandel-
ter diabetischer Miutter (ausgezogene fette Kurven) im Vergleich mit den Mittelwerten
zk 1 SD der gesunden Kontrollgruppe (schraffierte Bereiche). Statistische Signifikanz:

p < 0.01

zeigte bei Neonaten stoffwechselge-
sunder Mdutter eine monophasische,
erst 60 min nach Glukoseinfusions-
beginn statistisch signifikant Gber den
Basalwert ansteigende, Charakteristik.
60 min nach Stimulationsende wurden
die Ausgangswerte anndhernd wieder
erreicht. Die radioimmunologisch be-
stimmte Proinsulinaktivitdit (IRP)

p < 0.053k

schwankte statistisch nicht signifi-
kant um den Basalwert, eine Glukose-
stimulierbarkeit konnte nicht fest-
gestellt werden.

Neugeborene insulinbehandelter
diabetischer Miutter (Abb. 3) hatten
eine biphasische Insulinsekretionscha-
rakteristik :5min nach Beginn der Glu-
kosestimulation wurde das erste Maxi-
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mum und bei Stimulationsende (120
min) der zweite Gipfel bestimmt. Die
Ausgangswerte wurden bis Testende
nicht wieder erreicht. Zu den Zeit-
punkten 2, 5, 15, 30 und 180 min
waren die reaktiven IRT Mittelwerte
und zwischen 0 30 min die reaktiven
Insulinflachen (F-IRIreakt 0—5 min
und F-1RIreskt 5—30 min) statistisch
signifikant hoher als bei der Kontroll-
gruppe (p < 0,01; 180 min-Wert p

' 0,05).

Das Glyzerin im zentralen arteriel-
len Blut (Abb. 2 und Abb. 3) stieg
wahrend der Testvorpériode von den
unmittelbaren postnatalen Ausgangs-
werten bis zum Ende der dritten
Lebensstunde bei der gesunden Kon-
trollgruppe auf 458% und bei Neu-
geborenen diabetischer Miutter auf
231% der Basalwerte an (Anstieg um
171 ~ 30 jitMol/1 bzw. 108 d; 18 juMol/
1). Die Ausgangswerte sofort nach der
Geburt (@) ~ 5 /i.Mol/1 bei der Kon-
trollgruppe und 83 d: 12 /iMol/1 bei
diabetischen Nachkommen) und das
poststimulatorische Verhalten waren
bei beiden Gruppen statistisch nicht
different.

Neugeborene diabetischer Mitter mit
unterschiedlicher  Insulinbindungska-
pazitdt  Glukosestimulation

Der Einflul diaplazentar permeierter
IAK (Leihtiter) auf die stimulierte
neonatale Insulinsekretion im posthe-
patische?! Blut wurde durch statisti-
sche Bearbeitung der Versuchsergeb-
nisse von zwei Kollektiven Neugebo-
rener insulinbehandelter Langzeitdia-
betikerinnen untersucht. Beide Kol-
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lektive unterschieden sich durch die
Hohe des 1AK-Titers, ausgedrickt als
Insulinbindungskapazitat (IBC) im
Gammaglobulinbereich: Niedrige IBC
<50 fiE/ml (0 50 pE/ml; n 5)
und hohe 1BC >¢ 100 “"E/ml (103 —484
ftE/ml; n — 11). Nach Glukosestimu-
lation (Abb. 4) ergaben sich 5 min
nach der Startinjektion von 0,33 g/kg
und anschlielender Glukoseinfusion
bei Neonaten mit hoher 1BC signifi-
kant hoéhere [Peaktive Insulinwerte
(p < 0,01). Im weiteren Verlauf be-
standen keine sicheren Differenzen
mehr. Zwischen Glukoseverwertung
und IAK-Titer im Neonatalblut be-
stand keine Korrelation.

Neugeborene gestotischer Mutter
Ginkosestimulation

Wahrend des G1T (Abb. 5) war
das Blutglukoseverhalten der Neu-
geborenen von Mittern mit mono-
symptomatischer Gestose mit der
gesunden Kontrollgruppe vergleich-
bar. Die Insulinmel3werte zeigten, wie
bei Nackommen diabetischer Miutter,
einen biphasischen Verlauf; Erster
Gipfel 5 min post injectionem, zweiter
Gipfel zwischen 60—120 min. Die
Mittelwerte 5 min (p < 0,01) und 60
min (J) < 0,05) waren statistisch sig-
nifikant hoher als bei der gesunden
Kontrollgruppe. Signifikant groRer

als bei Neugeborenen stoffwechsel-
gesunder Mutter wai'en auch die
reaktiven Insulinflaichenwerte (F-

IRIreakt 5 30 min und 30—60 min
p < 0,05). Bis zum Testende wurden
die IRI-Basalwerte nicht wieder er-
reicht.

Acta Paediatrica Academiae Scientiarum Ilunyaricae 1S, 1977



244 P. Amenat et al.: Glukoseverwertung

I 033g/kg
12mg/kg/min

Abb. 4. Blutglukose (BG; ausgezogene Kurven) und Insulin (IRt; gestrichelte Kurven)

bei Neugeborenen insulinbehandelter diabetischer Mtter mit hoher IBC (dickere Kurven)

und niedriger IBC (Doppelstrichkurve). Glukoseinfusionstest. Statistische Signifikanz:
p<0,01n*

Abb. 5 Blutglukose (BG) und Insulin (1RI) bei Neugeborenen gestotischer Mditter im
Vergleich zu einer gesunden Kontrollgruppe (schraffierter Bereich). Glukoseinfusionstest.

Statistische Signifikanz: p < 0,01

Besprechtjng

Insulin spielt in der normalen
Fetalentwicklung eine wichtige Rolle
als anaboles Hormon [3]. Parallel mit
der morphologischen Reifung des en-

p < 0,057-

dokrinen Pankreas sind ab 9 cm
Keimlédnge Proinsulin [34] und bei
12 Wochen alten Feten Insulin [37]
aus dem Pankreas extrahierbar und
ab 16. Woche in der Amnionflissig
keit nachweisbar [9]. Die friheste
Insulinrelease fetaler menschlicher In-
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sein wurde in vitro ab 63. Gestaticns-
tag festgestellt [16] und ist ab 16.
Woche mit Ausnahme von Glukose
durch alle anderen Stimuli auslos-
bar [28]. Der mittlere pankreatische
Insulingehalt korreliert mit Gesta-
tionsalter und Fetalgewicht [3, 16].
Die vollstandige funktionelle Ausrei-
fung der B-Zelle steht unter Kont-
rolle des Hypothalamo-Hypophysen-
systems [4].

Wahrend des intrauterinen Lebens
besteht bei gesunden Frichten unauf-
falliger Schwangerschaften eine rela-
tiv »glukoseinsensitive Phase« der B-
Zellansprechbarkeit. Der glukosever-
mittelte Auslésemechanismus »reift«
funktionell erst in der frihen Neo-
natalzeit. Der Reifungsvorgang voll-
zieht sich wahrscheinlich multifakto-
riell und hangt eng mit der Ent-
wicklung des Adenyl-Cyklase-Svstems
und dem Weg der Glukosephosphcry-
lation zusammen [2, 10]. Die Mehr-
zahl der Untersucher konnten in vivo
und in vitro bei stoffwechselgesunden
Feten und Neonaten diesen glukose-
stimulatorisehen »Defekt« der Insulin-
sekretion feststellen [5, 10, 18, 30
u. a.]. SAmtliche anderen Stimuli wer-
den von der neonatalen und fetalen
B-Zelle wie beim Erwachsenen mit
sofortiger Insulinsekretion beantwor-
tet [10, 20, 22, 29 u. a]. Der »Defekt«
kann somit nicht in der Insulinbio-
synthese liegen, sondern muf} im
Glukoserezeptormechanismus zu su-
chen sein. Abweichende Literatur-
befunde mit glukoseinduzierter sofor-
tiger biphasischer Insulinfreigabe auch
bei gesunden Neonaten sind durch
Glukoseinfusion an die Mutter unter
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der Geburt oder Vorfutterung der
Neugeborenen uber einen »priming
effect« der Glukose [18], unterschied-
liche Blutentnahmetechniken [31],
differente Glukosedosen bei Dauer-
infusion [32] oder Nichtausschluf3
monosymptomatischer mautterlicher
Gestosen [1] erklérbar.
UnsereUntersuchungsergebnisseder
monophasischen, verzigert ansteigen-
den IRI-Konzentrationserhéhung im
Aortenblut bei Neugeborenen stoff-
wechselgesunder Mitter decken sich
mit den Angaben der Literatur. Der
fehlende  Proinsulinanstieg  unter-
streicht die Auffassung von einer rela-
tiv glukoseinsensitiven Phase der In-
selzellen als Charakteristikum einer

ungestérten préanatalen Entwick-
lung.
Bei verschiedenen mautterlichen

(Prédiabetes, Diabetes mellitus, EPH-
Gestose) oder fetalen (hadmolytische
Anémie, Erythroblastose)Erkrankung
wird der physiologische Reifungsvor-
gang gestort. Es kommt unter hypo-
thalamisch-hypophysérer Beteiligung
[17] zur Hypertrophie und Hyperpla-
sie der Langerhansschen Inseln und
B-Zellen mit unterschiedlicher Mor-
phologie bei den einzelnen Erkrankun-
gen. Die rein pathologisch-anatomi-
schen Aspekte sind bereits seit 50
Jahren bekannt (Literatur bei 33),
wurden spater mehrfach bestéatigt und
von den Morphologen meist als sekun-
dére Folge des Hyperkortizismus ge-
deutet [8]. Nach heutiger Ansicht
haben wir es mit einem multifakto-
riellen Geschehen zu tun, bei dem die
mutterliche Hyperglykdmie, verschie-
dene Aminoséauren, biogene Amine,
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Ketokdrper und vielleicht genetische
Einfllsse in Rechnung gestellt werden
mussen.

Bei Feten und Neugeborenen préa-
diabetischer und diabetischer Mutter
ist ein erhdhter pankreatischer Insu-
lingehalt [4, 37] und in vielen Ver-
suchsmodellen der basale [12, 17] und
stimulierbare Hypersinsulinismus
nachgewiesen worden [5 30 u.al.
Die in zeitlicher und quantitativer
Art signifikant unterschiedliche Insu-
linsekretion zwischen Neugeborenen
nach pathologischen Graviditatsver-
laufen (Diabetes, Gestose) und Neu-
geborenen einer unaufféalligen Kon-
trollgruppe bestand nur fur die frihe,
erste oder sog. akute Sekretionsphase
bis zur 30. min bei intravendsen
Testen. Die zweite, mehr metabolisch
gesteuerte Sekretionsphase lieR bei
unseren Untersuchungen Kkeine sta-
tistischen Differenzen erkennen.

Bisher sind diese Untersuchungen
aus methodischen Grinden unter Aus-
schluB von Nachkommen insulinbe-
handelter diabetischer Frauen erho-
ben worden. Die mutterlichen 1AK
passieren die Plazentarschranke und
stéren die Ubliche Radioimmunoas-
says fur Insulin [21, 36]. Nach Auf-
spaltung des IAK-Komplexes im salz-
sauren Milieu und alkoholischer Ex-
traktion des Gesamtinsulins kann man
die reaktiven Veradnderungen der 1RI-
Konzentration im Blut der Neugebore-
nen von Langzeitdiabetikerinnen meR-
bar machen. Am Antikdérper gebunde-
nes und diaplazentar Ubergetretenes
Insulin [21, 36] stort die Betrachtung
der reaktiven Insulindmie nicht,
freies Insulin soll nach Ansicht der

: Glukoseverwertung

meisten Untersucher nicht plazenta-
gangig sein [21].

Die Insulinantikérper sind nach
bisherigem Wissen die kréaftigsten Sti-
mulatoren der Insulinsekretion [23].
Sie werden fur die charakteristischen
eosinophilen Infiltrate und fir dege-
nerative Verdnderungen der B-Zellen
und Inseln von Nachkommen diabeti-
scher Mutter verantwortlich gemacht
[15] und konnten intrazellulér fluores-
zenzmikroskopisch nachgewiesen wer-
den [7]. Der stimulatorische Effekt
wurde am Tierpankreas in vitro nach-
gewiesen [40]. Bei experimentell sen-
sibilisierten Tieren flhrten sie zu star-
ker funktioneller Uberbeanspruchung
des Inselorgans [15]. An Hand der
von uns vorgelegten Ergebnisse konn-
ten wir eine positive Beeinflussung
der glukosestimulierten ersten Insu-
linsekretionsphase durch 1AK Dbei
Neugeborenen diabetischer Mdutter
wahrscheinlich machen.

Die Deutung der verzdgerten Glu-
koseVerwertung unter Langzeitinfu-
sion bei Neugeborenen diabetischer
Mitter trotz sofortiger und vermehr-
ter Insulinfreigabe bleibt zuné&chst
noch hypothetisch. Dabei mul3 be-
dacht werden, dal? radioimmunolo-
gisch bestimmtes Insulin nicht immer
mit biologischer Insulinaktivitat iden-
tisch ist. Der verminderte glukostati-
sche Effekt kénnte durch IAK-spezi
fische Hemmung der totalen Glukose-
uptake, Glukoseoxydation und Glyko-
genbildung |26] und weniger durch
Inaktivierung endogenen Insulins in-
folge Bindung oder durch Ausschit-
tung wenig wirksamen Insulins her-
vorgerufen werden. Ein zusatzlich
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inhibitorischer Effekt durch Ketokdr-
per und freie Fettsduren ist nicht
auszuschlieBen [6]. Beide Metabolite
sind bei Neonaten diabetischer Mtter
signifikant erhoht [35]. Die vermin-
derte biologische Aktivitdt der glu-
kosestimulierten Hyperinsulindmie
bei Neugeborenen diabetischer Miitter
kann an Hand unsererUntersuchungs-
ergebnisse indirekt auch aus der im
Vergleich zur Kontrollgruppe »relativ
insuffizienten« Lipolysehemmung ab-
gelesen werden. Im Basalzustand da-
gegen scheint ein funktioneller Hvper-
insulinismus zu bestehen. Auch Beob-
achtungen anderer Autoren spre-
chen dafir [21], daR die Hvperinsu-
lindmie als alleinige Erklarungsmaog-
lichkeit fur die Hypoglykédmie dieser
Kinder nicht ausreicht.
Mitarb. [27] sahen selbst in der Hypo-
glykédmie keine Korrelation zwischen
radioimmunologisch bestimmtem In-
sulin und Blutglukose im Neugebore-
nenalter. Man nimmt heute eher
Abnormitaten der basalen Glukose-
homeostase als pathogenetischen Me-
chanismus an [13, 27].

Bei der Gestose der Mutter ist
histologisch eine Hyperplasie des feta-
len Inselorgans gefunden worden [8].
Daraus kann sekundar auf eine funk-
tionelle  Ubererregung geschlossen
werden. Die resultierende biphasische
Insulinsekretion im Aortenblut wurde
von uns dargestellt. Wie diese vor-
zeitige, mature Glukoseansprechbar-
keit der neonatalen B-Zelle bei mutter-
licher Gestose zu erkléaren ist, bleibt
zunéchst gleichfalls hypothetisch.
Denkbar wére eine prénatale Insel-
zellstimulation durch Ketokdrper, bio-

Martin wu.

gene Amine oder Aminosauren [11,
24, 38]. Auch bei den Muttern mussen
adhnliche pathogenetische Mechanis-
men wirksam sein, denn es ist hei
ihnen gleichfalls eine verstarkte Insu-
linausschittung gefunden  worden
125].
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The morphology of the lungs and heart was analysed in 824 newborn

infants with normal cardiorespiratory adaptation. Under normal conditions,
the air content of the lungs became satisfactory in the first 6—12 hours and
normal in all cases after 24 hours.

The values for the transverse diameter of the chest and heart were
brought into correlation with birth weight, body length and gestational age.
The transverse diameter of the chest and heart did not change during the
early postnatal period (between 6- 12 hours and 5 days). Both diameters
were correlated with birth weight. The closest correlation was found in
newborns under 1500 g, a varying one in those between 1500 and 2000 g
and a close correlation in the category over 2000 g.

The correlation of the two diameters with body length was linear and
close, without any difference between the values obtained at different times
of examination. A rather loose correlation was found between the transverse

diameter of the chest and heart, and gestational age.

It is a debated question in X-ray
diagnostics how the lungs and heart
appear and how large the cardiac sha-
dow is in newborn infants under phy-
siological conditions, in other words
how long it takes for the respiration
and circulation to adapt themselves
completely to extrauterine life. In
this respect, the data are conflicting.
Still, their precise knowledge is of
importance since the retardation of
adaptation always means a patholog-
ical process, observed most frequently
in post-asphyxic states. To recognize
this by X-ray examination, one must
be familiar with the physiological
pattern.

The first X-ray examinations in
infants were performed by Bamberg
and Putzig [9]. Later, De Buys and
Samuel [17] studied the question in
52 newborns in the first 28 postnatal
hours. They found the size of the
heart variable and independent of the
body measurements of the newborn.
The heart shadow was studied by
Voss [46] and Brock [12]. Vogt [45]
described the frequent occurrence of
cardiomegaly in newborn age. The
role of asphyxia in the phenomenon
was emphasized by Weymuller et al.
[50] as well as by Wasson [47]. Unfor-
tunately, none of lhese investigations
allowed unequivocal conclusions to be
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drawn, because in most of them only
few infants were examined, the roent-
genograms were made with long expo-
sition time and it was not always
possible to distinguish between patho-
logical and physiological conditions.

The transverse diameter of the chest
(TTD) and that of the heart (CTD)
were measured on newborn roentgen-

ograms by Farrel [22], Dunham
and D’Amico [20] and Bakwin
and Bakwin [8]. These authors
established the average diameters

but reported different values for the
size of the heart. Martin and Friede!
[39] studied cyanotic and ncn-cyano-
tic newborns; they were the first to
describe the cardiomegaly and ate-
lectatic foci in the lungs in cyanotic
infants. Their control group consisted,
however, of infants with slight asphy-
xia, and the studies did not comprise
all weight categories. Important an-
thropometric data were published by
Maresh and Washburn [38] as well as
by Lanzavecchiaet al. [35]; these and
other authors related the transverse
diameters to body length, body sur-
face or gestational age [11, 17, 29, 30,
35, 36, 38, 43].

All these observations were based
on few data only, besides they
failed to reveal the normal rela-

tionships that would allow patho-
logical alterations to be recognized. It
seemed therefore useful to study by
X-rays in a large newborn population
the relationship of TTD and CTD to
a) birth weight; b) body length;
c) gestational age at various points
of time after birth. First of all, an
attempt was made to construct a

J. Weisenbach et al.: Diameter uj the chest and heart

standard that would allow the reliable
guantitative evaluation of patholog-
ical alterations.

Materials and Methods

Investigations were performed on 824
newborn infants. Their adaptation to
extrauterine life was undisturbed in every
case. The normal group consisted of infants
with no maternal disease, undisturbed
pregnancy, and normal clinical, X-ray and
blood-biochemical parameters, correspond-
ing to postnatal age [1, 2, 3, 4,5, 6, 18,
21. 29, 31, 32, 34, 37, 42, 44, 46, 49, 51].

The method used was a retrospective
analysis of data selected on the basis of
roentgenograms and case records collected
during the past five years.

X-rays of the chest were made under
standard conditions, in supine position
antero-posteriorly. In the first 24 post-
natal hours lateral X-rays were also made.
From the roentgenograms we determined
the state of the lungs, their air content,
outlines of the vessels, the form and size
of the heart and the height of the dia-
phragm. In addition, TTD and CTD were
measured.

TTD was measured from the edge of
the most lateral costal line, CTD was
obtained from the sum of perpendicular
straight lines drawn from the median line
of the most remote left and right points
of the heart. In several cases, also other
diameters were measured in order to deter-
mine the size and form of the chest. The
changes in these values were proportional
to the change of the two main diameters;
therefore they were not studied in the
whole material.

The infants investigated were grouped
according to birth weight. Babies under
1500 g and those over 3000 g were analysed
in a global way because of the low number
of cases. Infants between the above two
weight limits were analysed in 500 g steps.

As regards body length at birth the
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infants were grouped
at one-can steps.

As regards gestational age three groups
were formed, one between 37 and 42 weeks
and the two others under and beyond that
period.

in increasing order

Diameter of the chest and heart 253

As regards the time of X-ray examina-
tion, five* groups were made within the
mentioned categories on the basis of birth
weight and length (6—12, 24, 48, 72 and
120 hours) and three groups (6—24, 48
and 72 —120 hours, respectively) according
to the gestational age.

The investigated relationships were

a) relation of TTI) and CTI) to birth
weigth, birth length and gestational age;

b) changes in the diameters during the
first five postnatal days.

Standards were constructed for TTI)
and CTI) in relation to birth weight and
body length on the basis of the values cor-
responding to 90, 50 and 10%. These
standards were plotted graphically.

Special emphasis was laid on a) the
increase in pulmonary aeration; b) the
changes of the chest and heart diameter
during the postnatal period; c) the relation
to birth weight of the size of the chest and
heart.

Most authors found the adaptation of
the lungs and heart to change within wide
limits [14, 15, 20, 34 39, 4.0, 41,47, 50, 52].
In contrast, our observations failed to
reveal any essential alteration in the
appearance of the lungs or in the position
of the diaphragm during the period from
the 6th to 12th hour to the fifth day after
birth (Figs, la, Ib, 1c).
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Table la
Chest
exTza:nmiza?ifon Birth weight, g
hour of life
< 1500 1500-2000 2001— 2500 2501—3000 > 3000
n 56 43 31
X 1237 1743 2275
12 y 8.0 9.0 10.0 —
r 0.70 0.22 0.71
P <0.001 0.1 > P > 0.05 P < 0.001
n 30 80 33 38 36
X 1288 1768 2238 2803 3338
24 ¥ 8.4 9.1 9.9 10.6 nn
r 0.59 0.28 0.40 0.55 0.67
P <0.001 0.05> P> 0.01 0.05>P> 0.001 P < 0.001 P < 0.001
n 37 28 32 36 31
X 1269 1737 2269 2747 3420
48 § 8.2 9.0 9.8 10.6 11.2
r 0.85 0.39 0.49 0.65 0.84
P<0.001 0.05>P >0.01 P < 0.001 P < 0.001 P < 0.001
n 46 31 34 31 35
72 X 1277 1768 2301 2793 3324
§ 8.3 9.4 10.3 10.8 11.2
v 0.81 0.69 0.61 0.62 0.62
P < 0.001 P < 0.001 P < 0.001 P < 0.001 P < 0.001
n 31 38 34 33
X 1767 2272 2799 3270
120 y — 9.3 104 10.7 11.2
r 0.52 0.48 0.51 0.59
0.01>P> 0.001 0.01 >P> 0.001 0.01>P>0.001 P< 0.001
n = Number of subjects
x = Mean birth weight of the given group
y = Mean transverse diameter of chest
r = Correlation coefficient

Air content of the lungs was satisfac-
tory in most cases after 6—12 hours and
normal in all cases after 24 hours.

The size of the chest and heart did not
change significantly in the individual
weight groups during the period from the

6th hour to the fifth day after birth (Tables
la and Ib).

A correlation was found between birth
weight and TTD. The correlation coeffi-
cients revealed a close correlation between
birth weight and TTD in infants under
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Table |b
Time of Heart
exami-
nation, Birth weight, g
hour
of life < 1500 1500 - 2000 2001— 2500 2501 3000 > 3000
n se 43 31
X 1237 1743 2275
12 y 3.8 4.3 4.5 — -
|~ 0.69 0.19 0.49
P < 0.001 01< P 0.01 > P >0.001
n 30 80 33 38 36
X 1288 1768 2238 2803 3338
24 y 3.9 4.3 4.6 4.8 5.1
r 0.38 0.26 0.47 0.40 0.61
0.05>P > 001 0.05> P > 0.01 0.01>P >0.001 0.02> P > 0.01 P < 0.001
n 37 28 32 36 31
X 1269 1737 2269 2747 3420
48 y 3.8 4.3 4.4 4.8 4.9
r 0.66 0.68 0.55 0.73 0.85
P < 0.001 0.01 > P >0.001 P < 0.001 P < 0.001 P < 0.001
n 46 31 34 31 35
X 1277 1768 2301 2793 3324
72y 3.8 4.3 4.4 4.7 4.9
r 0.61 0.52 0.63 0.66 0.30
P < 0.001 0.01 > P >0.001 P < 0.001 P < 0.001 0.1 > P > 0.05
n 31 38 34 33
X 1767 2272 2799 3270
120y 4.2 4.5 4.7 4.9
r 0.38 0.47 0.30 0.17
005> P > 01 001>P >0.001 0.1> P > 0.05 01< P

n = Number of subjects

X Mean birth weight of the given group

y
r — Correlation coefficient

1500 g and in those over 2000 g. The
correlation was less expressed in the
1500 —2000gweight group;até 12 hours
it was not even significant statistically.

Similar results were obtained for birth
weight and CTD. Here, however, the cor-

6*

Mean transverse diameter of heart

relation was not significant in the group
over 3000 g by 72 and 120 hours.

The individual values for TTD and CTD
in the 1500 —2000 g group showed a pat-
tern similar to the above. These values
changed within wide ranges.
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Chest at 6-12 hrs

10

“ 8 ' r=0.870
p<0001

1000 2000 3000 **

t Birth weighty
0 1 Chest at 48hrs
% 12
&+
£ 10
a =0.939
N8 Ja-~' P<0001
+

0 1000 2000 3000 2,000

Birth weight, g

Analysis of the relationship between
diameter and birth weight revealed differ-
ences in the intra-coordinate position of
the hits in the gronps under 1500 g and
over 2000 g. The hits in the former group
were mainly located around the steep
regression line, when investigated in linear
regression. The regression line fitted well
to the hits also in the group over 2000 g,
but the b value was lower than in the
previous group. For the whole population
their values proved significant, even though
the values for the low-weight group were
evidently lower than those for the mature
group.

The transverse diameter of the chest in
the newborn can be expressed by the
simple geometric model, d = ¢ . where
d = transverse diameter of the chest;
¢ = constant, m = birth weight.

Diameter of the chest and heait

Chest at 24 hrs

r=0.902
p<0.001

1000 2000 3000 4000
Birth weight >g

, Chest at 72 hrs

r=0.948
3 ’ O p<o0.00i

1000 2000 3000 4000
Birth weight , g

a)

Regression analysis with parabolic ap-
proach showed that the curve fitted well to
the hits; this was the curve with the most
significant r values (Figs 3a and 3b).

The percentual standard of the diam-
eters was also constructed (Figs. 4a
and 4b).

Examination of the relationship be-
tween body length at birth and TTD and
CTD revealed a linear relation (Figs. 5a
and Table If).

The b value was higher in regression
equations concerning the chest than in
those concerning the heart, a fact clearly
mirrored by the lines in the diagram. The
regression lines of the chest were steeper
than those of the heart. A difference was
found in the value for the coefficients
concerning the CTD of infants examined
after 72 hours, as well as the TTD of infants
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examined after five days. We cannot
offer any explanation for these findings.

The pereentual standard was con-
structed from 668 values (Figs 6a and 6b).
No extra standard was constructed for the
various points of time of examination
because, on the basis of the regression
analyses, no essential difference could have
been expected between the various ago
groups.

TTI) and CTD were studied in three
groups with a gestational age under 811,
between 38 and 36 and between 37 and
42 weeks, respectively. Only 44,9 newborns
could be analysed since the time of the
last menstruation was not always exactly
known and thus the gestational age could
not be calculated.

The correlation between transverse di-
ameters and gestational age was not as
close as in the case of birth length. In sev-

Diameter of the chest and heart 257

eral groups the correlation was not signif-
icant. Using multiple regression analysis,
there was a good linear correlation between
TTI) and CTD, but it was loose in the case
of gestational age vs. TTIl) and CTD.

As to the height of the diaphragm, in
most cases if was situated at the height
of the eighth rib without reaching the
seventh or ninth rib.

Discussion and Conclusions

The form and shape of the chest can
be characterized by various diame-
ters. Most characteristic are the trans-
verse and sagittal diameters. In the
material of Zsebdk [52] the mean
TTD was 10.9 cm in boys and 10.6 cm
in girls at the height of the 7th and
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Fig.

8th ribs. For these same values Farrel
[22] found 9.1 cm in boys and 8.9 cm
in girls. Martin and Friedel [39]
observed a TTD of 9.04 ~ 0.005 cm
in one-day-old normal newborns, a
value very close to the 9.0 £ 0.8 cm
described by Bakwin and Bakwin [8].
According to Dunham and D’Amico
120]the TTD is 11.4 cm in the newborn.

We calculated mean values cor-
responding to birth weight groups
und not to the whole material investi-
gated. Analysis according to birth
weight was justified by the fact that
the two transverse diameters depend

Diameter of the chest and heart

4a

considerably on birth weight (Tables
Ila and 11b).

The changes in the size and trans-
verse diameters of the heart were ana-
lysed by Burnard and James [15, 16].
Our previous investigations led to
similar results.

We failed to find any data in the
literature which would deal with the
relationship between birth weight,
birth length and gestational age on the
one hand and CTD on the other, or,
with changes within the early (first
five days) neonatal period in every
birth weight and length category.
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Fig.

Our observations revealed a close
correlation between birth weight and
transverse diameters. The correlation
was especially close in newborns under
1500 g. The greatest deviations were
found in the category over 2000 g.
These observations together with the
regression shown in the parabolic
curve indicate that in low-weight
newborn infants weight-gain runs
parallel with organ development. This
parallelism is less pronounced in the
category over 2000 g. Infants between
1500 and 2000 g are considered a
transient group. The explanation of

Diameter o/ the chest and heart
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41>

this finding may lie in the functional
change of the cardiovascular system.
Expansion stability in this category
differs qualitatively from that of
other groups [2(5].

For practical purposes the percen-
tual standard of TTD and CTD was
also constructed. This may be of help
in the individual judgement of the
size of TTD and CTD in the newborn
infant.

The closest correlation was found
between body length at birth and
transverse diameters (Figs. 5a and 5b
and Tables Ila and lib). The rela-
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Diameter of the chest and hen

In first 6-12 hrs In first 2Ahrs
after birth after birth
2 12
10 10
g Y=0.719%0.199x *Y=0.525*0.203x
£ 8 R-0970 P<0.001 g R=0.970 P<0.001

30 A 50 60
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30 AO 50 60
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Fig. ba

tionship was linear. No difference was
found between low-weight and mature
newborns.

The diameter of the heart increases
in the early postnatal period. This
does not, however, mean that the
heart really increases during the 5
days after birth; it is due to the fact
that low weight infants were exam-
ined at an earlier point of time than
tbe infants with higher weight.

In this connection the question
arises why we judge the size of the
chest and heart on the basis of the
transverse diameters and not on the
basis of surface, volume or weight of
the organs, like other authors did

[1, 33, 37]. Our simplified procedure
is justified by the fact that the diam-
eters change in a similar way as
surface, volume and weight do. This
method is well suited for everyday
practice; on the other hand, more reli
able data cannot be obtained by means
of more complicated methods either.

As regards percentual standards,
the values for the 90 percentage of
the heart are low in the length cate-
gory of 41 -43 cm. Up to 50 cm, the
increase in proportion to body weight
is steady on the curve of the chest
and of the heart.

The correlation between gestational
age on the one hand and TTD and
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CTD on the other was loose in our
material. Therefore no percentual
standard was constructed in this
gestational age group. The correla-
tion seems to be of less importance
and, thus, hardly useful in the every-
day practice. A comparison witli
either the standard deviation or
the percentual values of our material
is believed to be of help in the recogni-
tion of pathological conditions if
birth weight and body length are
known.

The authors quoted dealt little
with the height of the diaphragm.
Wasson [47] only reported that the
right diaphragm was located slightly
higher than the left one. Dunham and
D’ Amico [20] observed that the dia-
phragm stood higher on the 7th post-
natal day than in the first hours after
birth. At this age diaphragmic respi-
ration dominates and therefore the
diaphragm is less arched than in
adults [45]. In our material the
diaphragm was at the height of the
eighth rib in the majority of cases
and was located lower in few cases
only.
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»even patients with Poland anomalad, (i males and one female, are
reported. Four were affected on the right and 3 on the left side. The clinical,
radiological and cytogenetic findings in these cases are discussed. In all the
patients the nipples were asymmetric, the one on the affected side was some-
times set higher or lower than the one on the normal side, in relation to the
extent of the muscle defect. One patient had coloboma of the iris. There was
a greater variability of the defect of the upper extremity and especially of
the ipsilateral hand than of the muscle anomaly. The hand seemed almost
normal in 3 cases but these cases seem to represent the variability of the
malformation. All cases were sporadic. Delivery was complicated in 4/7 and
one patient had a twin brother with myelomeningocele.

The Poland anomalad or Poland
syndrome [2, 3, 7] is the association
of a thoracic malformation, essentially
an aplasia or hypoplasia of the pecto-
ralis major muscle, especially of its
sterno-costal head, with brachysyn-
dactyly ofthe ipsilateral hand. Absence
of the pectoralis minor muscle, hypo-
plasia of the serratus magnus muscle,
micromelia, nipple and mammary
defects have also been described. Up
to 1972, somewhat less than 100 cases
have been published [6].

The anomalad is usually unilateral
and occurs sporadically. The incidence
amounts to about 1/30,000 births or
between 1/10,000 and 1/100,000 [4].
The syndrome seems to show a great
variability of expression. Mildly af-
fected patients may have almost nor-
mal hands, while others are severely

affected with dextrocardia [9] and
renal anomalies [6, 10].

Recently, acute leukaemia has been
reported [1, 5 6] in patients with
Poland anomalad. Accurate diagnosis
is important to elucidate the relation
that seems to exist between the
syndrome and haematological ma-
lignancy.

To illustrate this point, we present
here seven cases of the Poland ano-
malad and shall discuss the clinical
manifestations, radiological and cyto-
genetic findings.

Case Reports

In all the patients, we have made
a clinical study with measurements of the
upper extremities and hands and also a
radiological examination and comparison

Acta Pacdiatrica Academiae Scientiarum Hungaricae 1S, 1977
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Fig. |. Case 1. Poland anomalad on right side

Fig. 2. The hands of Case 1: Slight webbing between fingers 2 and 3 on both sides

of the affected limb with the normal one.

Case 1. — J. A. M., a 3 8/12 year-old
boy, was born 2.6.1971, after an eight-
month gemellary pregnancy. The father and
the mother were 27 years old at the time
of the patient’s birth. There was no con-
sanguinity. Birth weight was 2.8 kg. There
was no history of maternal drug habit,
viral infection or X-ray exposure during
pregnancy. The mother delivered twin boys
by Caesarean section. The twin brother of

the propositus had myelomeningocele and
died 6 days after birth. The mother had
had no spontaneous abortion, but in a
previous pregnancy had delivered a boy
who died 3 days after birth, with dextro-
cardia and a single ventricle. The patient is
the only child. Themother duringpregnancy
had had pyelonephritis and received sul-
phonamides, mandelamide and nitrofurant-
oin for more than one month. She also had a
positive glucose tolerance test after the

Acta Paediatrica Academiae Scienharum Hungaricae IS, 1977
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fifth month of gestation. There was no
history of diabetes in her family. A chest
X-ray was made in the 7th week of preg-
nancy. The husband had a pararectal fistula
which dated from his youth, and his father
had also had one in his youth.

The child’s general health had been
excellent. Mental and motor development
were normal. There was no history of
respiratory or urinary infection. At phy-
sical examination his height was 99 cm,
weight 20 kg, head circumference 62 cm.
He had a slight defect of the right
helix with normally set ears, mild syno-
phrys, malocclusion of the teeth, high
arched palate, short neck, hypoplasia of
the right pectoralis major muscle, espe-
cially its sternocostal head, right hypo-
plastic nipple set higher than the left one
(Fig. 1). He had a funnel chest with
moderate prominence of the chondrocostal
junction. Both hands appeared to be nor-
mal, but there was a slight web between
fingers 2 and 3 of both hands (Fig. 2).
On the right palm, there was an aberrant
Sydney line, and clinodactyly of the left

Fig. 3. Case 2. Defect of left pectoralis major muscle,

5th  finger. The child is
There was no dectrocardia.
au lait” spots were found on the left
arm. Intelligence was normal. Labora-
tory data included a normal haemoglobin
concentration, haematocrit and white-cell

lefthanded.
Four *“café

count. X-rays of the thorax, upper ex-
tremities, spine and skull showed no
alterations.

Case 2. — J. N. C, a 19-month-old boy,
was born 29.9.1974. The father and mother
were unrelated and were 47 and 44 years
old respectively. The pregnancy was un-
eventful. This was the mother’s fourth
pregnancy. She took no drugs and had
no viral infection or exposure to radiation
during pregnancy.

The child’s birth weight was 3.4 kg.
His 3 brothers, 30, 27 and 26 years old,
respectively, are normal. There was no
family history of congenital malformati-
ons. The propositus had had no respi-
ratory or urinary infections. At the age
of 18 months he had a throat infection
with fever and generalized convulsions of
five minutes duration. Physical examina-

hypoplasie left nipple lying

lower than the right one

7 Ada Paediatrica Academiae Scientiarum Hungaricae 18, 1977
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Fig. 4. Case 3. Coloboma of right iris

Fig. 5. Case 3. Poland anomalad on right side

tion data: height: 83 cm, weight: 14 kg,
head circumference: 50 cm. There was no
facial asymmetry. His neck was short and
broad. The left pectoralis major muscle
was almost absent. The left nipple was
hypoplastic and set lower than the right
one (Fig. 3). Café au lait spots were
present on the anterior surface of the right
hemithorax. The upper extremities were
equal in size and length. The hands were
normal, there was no simian crease or
Sydney line on the palms. The boy had

Acta Paediatrica Academiae Scientiarum Hungaricae 18,

flat feet. Laboratory data included a nor-
mal haemoglobin concentration, haemato-
crit and white-cell count. X-rays of the
skull, spine and upper extremities and
thorax showed no alterations.

Case 3. — C.A. A., a9 1/2 year-old boy,
was born at term (6-5-1906), after a nor-
mal delivery. The mother was 22 and
the father 23 years old. There was no
consanguinity. The child weighed 3.4 kg at
birth. The mother had noted an exanthe-
matous rash in the fifth month of preg-

1977
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nancy. There was no history of parental
irradiation anti the mother had no medi-
cation other than vitamins. This was her
2nd child. The 12-year-old brother is nor-
mal. The mother had 4 brothers and 5
sisters with no congenital defects.

The patient’s mental and motor de-
velopment had been normal. He had had
pneumonia on four occasions and pyelo-
nephritis when he was 8 1/2 years old.
On physical examination, his weight was
25 kg, height 133 cm, head circum-
ference 51 cm. Malposition of the teeth
and a high arched palate were observed,
as well as eoloboma of the right iris
(Fig. 4). He had a rather long neck. The
light costal head of the pectoralis major
muscle was hypoplastic in its lower part.
The right nipple was set lower than the
left one. There was no axillary pterygium
(Fig. 5) or dextrocardia. Three café au lait
spots were present, one on the right cheek,
one on the chin and one on the right arm.
Both upper extremities were of the same
size and length, but the right hand was
smaller. There was increased soft tissue
webbing between all the fingers of both
hands (Fig. 6), with hyperextensibility of
both thumbs and a simian crease on the
right palm. The boy was left-handed. There
was a wide gap between the first and
second toes on both feet. Laboratory data
showed normal blood counts, haematocrit
and haemoglobin concentration, and urine
analysis. Roentgenograms of the skull,
chest and spine were normal. X-rays of

the hands showed membraneous syndactyly
between all the fingers on both hands.
The right hand was smaller, with brachy-
dactyly and less developed carpal bones.
There was also a smallerinterdigital space
between the right thumb and second fin-

ger. The distal phalanx of the right
thumb was puntiform.
Case 4. — D. G. G., a 3-year-old girl,

was born 24-8-1973. At that time, the
father and mother were 36 and 41 years
old, respectively. There was no consan-
guinity. The child was born by Caesarean
section, after a normal nine months
pregnancy. Her birth weight was 3.2 kg.
The mother had a fall in the 5th month
of gestation and denied having had viral
infection or having received any medica-
tion. The mother’s third pregnancy ended
in a spontaneous abortion. The child had
two half sisters, 27 and 20 years old. The
mother is the eldest of a sibship of seven.
She had four brothers and two sisters. Two
brothers died, and one, 36 years old, was
born with malformed feet but it was not
possible to examine him.

Ilii” patient had always been in good
health and her intelligence is normal. On
examination, weight and height were 25 kg
and 91 cm, respectively, the head circum-
ference was 48 cm. She had normally set
ears with underdeveloped lobes. Her neck
was short. The sternal head of the left
pectoralis major muscle was absent. She
had a moderate pectus excavatum in the
lower third of the sternum. There was

Fig.6. The hands of Case 3. The right hand is smaller and there is
a membraneous webbing between all the finger's

7* Acta Paediatrica Academiae Scientiarum Hunyaricae. 18, 1977
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Fig. 7. Case 4. Poland anomalad on left side

Fig. 8. Left hand of Case 4. Braehydactylie fingers and triangular shape of digits 2 and 3

asymmetry of the nipples, the left being
higher than the right (Fig. 7). Both upper
extremities were equal in size and length
but the left hand was smaller. There was
braehydaetyly of all the left fingers, more
marked in the 2nd and 3rd fingers. These
digits had a triangular shape (Fig. 8) and
the nails of the first, second and third left
fingers were hypoplastic. Both thumbs
were hyperextensible, clinodactyly of the
fifth left finger was present as well as a
simian crease on the left palm. No café au
lait spots were seen. Laboratory data
showed normal haemoglobin concentration,
haematocrit, white-cell count and platelet
count. X-rays of the chest, skull and upper
extremities were normal. Roentgenograms
of the hands showed that the left hand was
smaller, with short 2nd and 3rd left meta-
carpal bones and absence of the inter-
mediate and distal phalanges of the same

fingers. There was also braehydaetyly of
the left fingers with clinodactyly of the
fifth. The first three fingers of the left hand
had a triangular shape.

Case 5. — P.L.P., a 15-year-old boy,
was born at term (22-1-1961). Maternal and
paternal ages were at that time 21 years.
After a fall in the fifth month of gestation,
the mother had an incipient abortion. She
also had cystitis. No history of drug
ingestion, viral infection or X-ray exposure
were mentioned. After an abnormal deliv-
ery complicated by placenta previa, the
child was born with 3.1 kg.

The propositus is the oldest son; he has
two healthy brothers, 14 and 12 years old.
The parents are not related and the mother
had had no spontaneous abortion. The
patient’s health had always been good but
recently he had hepatitis. His intelligence
is normal. On examination, his weight

Acta Paediairica Academiae Scientiarum Hungarieae 18, 1077
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Fio. 9. Case 5. Hypoplasia of right peetoralis major muscle, the right nipple lies highei
than the left one

Fig. 10. The hands of Case 6. The right hand is smaller and there is hrachysyndactyly

was 60 kg, height 164 cm and head
circumference 56 cm. He had a slight
synophris with moderate antirnongoloid
slant and malocclusion of the teeth. The
costal head of the right peetoralis major
muscle was absent with the ipsilateral
nipple set higher than the left one (Fig. 9).
Dorso-lumbar scoliosis was also present.
The upper extremities were of the same
length but the right hand was smaller in
size. There was hrachysyndactyly of the

right hand (Fig. 10); the syndactly was
more marked between the 2nd and 3rd fin-
gers but was also presentbetween the 3rd
and 4.th ones. There were no café au lait
spots. Laboratory data revealed a nor-
mal liaematocrit, haemoglobin concen-
tration and white-cell count. Roentgeno-
grams of the chest and skull were nor-
mal. X-rays of the wupper extremities
showed that the humeri were equal in
length but the right internal condylus

Aria Pacdiatrica Acadeiniac Scicntiarum 1lungarirae 1S, 1977
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Fig. 11. Case 6. Poland anomalad on left side. Prominence of the chrondrocostal junction

Fig. 12. The hands of Case 6. Brachydactyly with syndactyly on left side

was less developed. Radius and ulna were
of the same length on both sides. There
was brachysyndactyly with short meta-
carpal bones and the thumb was smaller
than normal. There was also a dorso-lum-
bar scoliosis with bifid spine (SI).

Gase 6. — G.T. G., a 7-year-old boy,
was born 10-5-1969, to a 21-year-old
mother and a 24-year-old father, after a
complicated pregnancy during which two
doses of progesterone were administered to
the mother. At 6 /2 months of pregnancy,
the mother was hospitalized for incipient
premature labour with rupture of mem-

branes. This was her first pregnancy. There
isno consanguinity or congenital malforma-
tion in the family.Thechild had had asthma
during infancy and pneumonia on one
occasion. Two surgical interventions were
made to repair the syndactyly.

On examination, the propositus mea-
sured 122 cm and weighed 25 kg, his head
circumference was 535 cm. He had
a moderate synophrys, a slight retrogna-
thism, the teeth were small and separated
and the neck was short. The left pectoralis
major muscle was hypoplastic with asym-
metry of the nipples, the left being higher
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than the right (Fig. 11). He had a funnel
chest with prominence of the costo-
chondral junction on the left side. The left
upper extremity and the ipsilateral hand
were smaller. The left fingers were shorter
and the 3rd and 4th were flexed (Fig. 12).
A membraneous syndactyly was present
between the 2nd and 3rd, the 3rd and 4th
and the 4th and 5th fingers of the hanti.
No nail was present on the 5th finger.
The left thumb was broad and short with
a hypoplastic nail and there was a simian
crease on the left palm. There were surgical
scars between fingers 2—3 and 3—4. No
café an lait spots were detected. The labo-
ratory data were normal and so were the
chest and sk»dl X-rays. The left meta-
carpal bones were shorter than the right
ones and the middle phalanges of the 2nd
and 4th fingers were lacking, with a rudi-
mentary phalanx on the 3rd and 5th
fingers. Distal phalanges were absent also
on fingers 3—4—5. There was a punti-
form distal phalanx on the left 1st and
2nd fingers and membraneous syndactyly
between fingers 2—3—4—5 with radial
deviation of the distal phalanx of finger 2.

The left hand was undersized. The radius
and ulna showed no alterations on either
side.

Case 7. — O.M. A., a4-year-old boy,
was born 8-9-1972. The mother then was
26 years old and the father 35 years old.
They were not related. The child was born
at term after a normal delivery, with
3.4 kg. There is no history of the mother
having taken drugs, having had viral
infection or having been exposed to radia-
tion during gestation. This was her 2nd
pregnancy; the first ended with an arti-
ficial abortion. The child’s health had been
good, at examination his weight was 18 kg,
the height 102.5 cm, head circumference
515 cm. He had small separated teeth,
a short neck, the right pectoralis major
muscle was lacking, the right nipple was
set lower than the left one (Fig. 13). The
right upper extremity was underdeveloped;
length and size of the arm and forearm
were smaller than normal. The right hand
was hypoplastic with hyperextension of
the wrist, flexed fingers and adducted
thumb (Fig. 14). The thenar and hypothen-
ar eminences were flat, a complete simian

Fig. 13. Case 7. Hypoplasia of right pectoralis major muscle
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Fig. 14. The hands of Case 7. The affected hand is smaller
with flexed brachysyndactylic fingers

crease was presenton the right palm and an
aberrant one on the left. The 4th and 5th
right fingers were contracted. All the fin-
gers were brachysyndactylic and a mem-
braneous syndactyly was present between
all fingers except between the thumb and
the 2nd digit. He was left handed. Haemo-
globin concentration, haematocrit and
white-cell count were normal. Roentgeno-
grams ofthe upperextremities showed that
the ulna, radius and humerus on the right
side were shorter. There was an ulnar devia-
tion of the right fingers with shorter meta-
carpal bones, membraneous syndactyly, a
shorter first interdigital space and osteo-
porosis. X-rays of the chest and skull were
normal.

Cytogenetic Study

A buccal smear for sex chromatin
yielded normal results in all the cases.
Examination of metaphases from pe-
ripheral blood cultures revealed a
normal set of 46 chromosomes in 5
cases. In two cases, banding of the
chromosomes by trypsin solution and
Giemsa staining showed no alteration.

Discussion

Six of the patients were males and
one was a female. According to Mace
et al. [6] the Poland anomalad shows a
male predominance of 3 : 1 and the
right side is affected in about 75%
of the cases. In our series the defect
was on the right side in 4 and on the
left in 3 children. The anomaly of the
pectoralis major muscle was marked
in 3 (Cases 2, 5 and 6) and slight in
4 cases. Three children had pectus
excavatum. A few small café au lait
spots were present in 3 children.
Asymmetry of the nipples was seen
in all the cases. We have observed in
our series and in the pictures of
other reported cases that the nipple
on the affected side was sometimes
set higher and sometimes lower than
the one on the normal side. This sign
might be related to the extent of the
pectoralis major muscle defect.

None of our patients had rib defects,
herniation of the lungs or dextro-
cardia.
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There was a greater variability of
the defect of the ipsilateral upper
extremity. Arm length was the least
variable, being normal in 5/7. Its
width was smaller in 3/7. The forearm
was shorter in one but its width was
less in 3/7. In one case, the hand
seemed normal but was small and
there was a slight membraneous
webbing between the fingers, which
were short. This patient had also some
bone alterations on X-ray examina-
tion. Another child had slight webbing
between two fingers, a Sydney line
on the palm and clinodactyly of the
5th finger. Case 2 had a normal hand
and a normal osseous structure of the
upper extremity. Brachydactyly was
seen in 5/7 with syndactyly in 4/7
and without syndactyly in one. There
was syndactyly alone in one case. In
two cases, a flexion contracture of
the fingers was present. Case 7 had
a malformed hand similar to that of
the case reported by David and Saad
[3]. As to the brachydactyly, inCases
4,5,6 and 7, the metacarpal bones
were short and in Cases 4 and 6 the
intermediate phalanges were missing.
The distal phalanges were absent in
two children. The syndactyly was
slight in Cases 1, 3 and 7and was pre-
sent between all the fingers except be-
tween thumb and index in Cases 3and
7. In Cases 5and 6, the syndactyly was
more marked and in Case 5 only
between the 2nd and 3rd fingers. The
patients of Mace et al. [6] showed
brachydactyly on the side of the
muscle defect in 4/7, absence of pha-
langes or digits in 3/7. One of their
patients had no thumb, and syndacty-

ly was seen in 4/7. Variability was
marked in the anomaly of the hand
and the degree of the hand defect did
not seem to be closely related to the
extent of the pectoralis major anom-
aly. The slight malformation of the
hand may be overlooked, as we
showed in 2 of our patients, and it
seems that in cases called unilateral
malformation of the pectoralis major
muscle, the hand defect may have
been undetected if it was moderate.
One of our patients had a malforma-
tion not reported until now, a colo-
boma of the iris on the same side as
the muscle defect.

No attempt at abortion was men-
tioned in our series, in contrast to that
of David [2]. Delivery was compli-
cated in 4, and placenta previa and
ruptured membranes occurred in 2
of the mothers. In Case 1, the twins
were of the same sex and both had
congenital defects: one had Poland
anomalad and the twin who died,
a myelomeningocele. Myelomeningo-
cele is a closure defect compatible
with a multifactorial/threshold expla-
nation and this might be a possibility
also as regards the Poland anomalad.
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A dermatoglyphic study was made in seven patients with Poland
anomalad. The ipsilateral hand showed great variability of the defect. The
patterns were typical when the hand was synbrachydactylic. When there was
only brachydactyly, there were peculiar configurations. Though the hand on
the side of the defect may seem normal, some patterns are infrequent and
on the “normal” hand on the other side, rare dermatoglyphic types were

found.

The clinical features of seven cases
of Poland anomalad have been report-
ed previously [3]. In this study, the
dermatoglyphics of these patients are
described. The variability of defects
found in the hands led us to look for
special patterns in cases with appar-
ently normal hands or in hands with
brachydactyly only and also to verify
if the alterations described in syndac-
tyly were present.

Material and Methods

Finger and palm prints of seven patients
with Poland anomalad [3] were recorded
by the standard ink method. The data
studied were fingerprint pattern, fingéi'
ridge count, pattern intensity index, con-
figurations in the thenar/l, hypothenar
and interdigital areas Il, TIT and IV, width
of the atd angle, position of the axial
triradius [12] modal types of the C and
D lines [4, 10] main line terminations,
main line index, a—b ridge count and
presence of simian crease or Sydney line.

The general morphology of the hand was
also studied as well as the size of the affect-
ed hand compared with the normal one.

Results

lu three patients with apparently
normal hands (Figs 1, 2, 3) the derma-
toglyphic traits were as follows. In
two patients, the axial triradius was
in position tland in one (Case 1) no
axial triradius was found. In two,
the modal type of line C was inter-
mediate; the modal type of line D
was 11 in two and 9 in the third
child. There was a transversalitv of
the ridges in two patients, a Sydney
line was observed in one and a simian
crease in another (Tables 1 and Il).
In all the three patients there was
a medial displacement of the triradius
d and in one case a distal one of the
triradius b. In the girl with isolated
brachydactyly (Fig. 4) four arches
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Fig. ]. Case 1. Slight webbing between fingers 2—3

Fig.

were seen on the fingers, there was
an axial triradius t1and a low finger
ridge count. The pattern intensity
index was 1 and a simian crease was
present. There was displacement of
the subdigital triradii: medial for tri-
radius d and distal for triradius b
(Tables I and I1).

Among the three patients with
brachysyndactyly, in two (Cases 5

2. Case 2

and 6) there was a zygodactylous
pattern with a triradius in the third
interdigital space. In Case 5, another
interdigital triradius was below the
first and two of the radiants formed
a distal loop in the fourth interdigital
space; the triradius d was displaced
medially and the triradius a was
absent. In Case 6, we had difficulty
in locating the subdigital triradii
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Fig. 3. Case 3. Membraneous webbing between fingers 2—5 of both hands

because the child had been operated
upon, and there were scars in these
areas but abe triradius was observed
and triradius d was absent. Both
these cases had the axial triradius in
a distal position tland t1, true pat-

Table

terns in the thenar/l area and arches
in the fingers with low pattern inten-
sity index and low finger ridge count.
A simian crease was also present in
one (Figs 5a, 5b and 6). The other
child (Case 7) with a brachydactylic

Dermatoglyphics of the ipsilateral hand

Cae Digital patterns Atd  Position  Thenar mewﬁg-r Interdigital
No. [ [ m \Y, y ade oft e | R [ TR \V;
Right hand
1 " U w w " — Ar 0 0
3 n u w w w 52° t' AU/A° 0 L 0
5 A A A " n — t' Lp AuAc 0 t L
7 U W u w w 43°  tt't’ 0 L°/Tu 0 0 0
><O
44°
Left hand
W w w w " 50° t' 0 Au/Ac 0 \%
4 A n A A n 54t 0 AuAc O L
A A A U A t" Lp/Ld AuwAc 0 t 0
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Case
No. HO

98
92
13
73

~N O W e

93
11

1i- Borbolla et al.: Boland anomalad : dermatoglyphics

Table |1

Dermatoglyphics of the ipsilateral hand

a—b
Pl ridge
count

7 45

8 43
2 —

8 45
9 43
35

1

M e & e st i YRmie e e
Right hand
intermediate il 10 11.X.7.4 0 X
radial i 10 11.9.7.4 X 0
- il - 13.0id0.0 0
R — 9 1.1.1.13 X
Left hand,
intermediate 9 8 10.X.6.3 0
ulnar 9 5 975”1 X
— — 0.0ido.5" X 0

small hand had a triradius t1lwith two triradii a, b, c were displaced distallv
other triradii in a proximal position: and triradius d was displaced toward
one forward in relation to the radial the third interdigital space. A simian
border, t, with a parathenar pattern crease was seen and the contracted
and another on the cubital border t1 fingers 4 and 5 had no interphalangeal

with a hypothenar

true figure. flexion creases. No metacarpophalan-

The main line A ran a vertical course geal creases were present on fingers
and seemed to end in position 13, 2—5 (Fig. 7).

whereas the main
seemed to end in 1. The subdigital side, the axial triradius was in posi-

lines B, C, D On the hand on the unaffected

Fig. 4. Case 4. The only girl in this series. Small left hand with brachydactyly
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Fig. 5a. Case 5. Left hand
Fig. 5b. Case 5. Righthand with brachysyndactyly and zygodactylous pa

tiontlin 5casesandintllin 1. This case
had a rare pattern on the hypothenar
area, LdV/Ae. The a- b ridge count
was within normal limits compared
with our controls in all hut one child;
this patient had a high count of 52.

(In 200 male controls the mean a—b
ridge count was, on the left hand,
40.81) di 5.59; on the right hand,
40.18 + 10. In 150 female controls
the mean a—b ridge count was, on
the left hand, 41.74 T: 5.52; on the

Fig. 6. Case 6. Brachysyndactyly and zygodaetylous pattern
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Fig. 7. Case 7. The affected hand is small, brachysyndactylic
and some fingers are contracted

right hand, 40.94 ™ 5.65.) In one,
the modal type of line C was absent.
The pattern intensity index was high
respectiyely low in two children
each. The main line index was low
in 4. The main line A ended in 1
in 2 cases; there was a Sydney line in
1 and a simian crease in another case
(Tables 111 and 1V). Medial displace-
ment of the triradius subdigital d
was found in 4; the triradius b was
more distal in 2 and the triradius c
more distal in 1

Discussion

The first dermatoglyphic study in
the Poland anomalad seems to have
been made by David [5] and Freire-
Maia et al. [7]; in David’s 10 cases
the dermatoglyphics of the unaffected
hand were entirely normal. Freire-
Maia et al. described a distal axial
triradius, a simian crease and an

interdigital triradius in two patients
with four-finger synbrachydactylv (as
in our Case 6) and another case with
two arches on the fingers, a distal
triradius t1 a subdigital triradius d by
itself and a simian crease.

In these cases there was a distinct
pattern with syndactyly and apart
from the well-known zvgodactylous
pattern, mention must be made of
the distal position of the axial tri-
radius, the presence of arches and
of a simian crease or a Sydney line.
None of our patients had radial loops
on the thumb as observed by David
and Saad [6].

In cases without syndactyly, der-
matoglyphic abnormalities [6] which
seem to be characteristic of the Poland
anomalad have been infrequent, espe-
cially on the 1st and 5th digits where
in 400 controls they never occurred.
In addition, there was a distal or
medial displacement of the suhdigital
axial triradius. These peculiar features
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Table

111

Derrnatoglyphics of the normal hand

Case Digital pattems Atd  Position Thenar Hypothenar Interdigital
No. | I moowv v Ade oft o area area v
Right hand

w W W W " so0 t AU/Ac 0 L \
n " n n " 47° t AUAcC
" K n " n 42" t 0 Au 0 l.
Left hand
1 " " " W " 54° t' 0 Lr/Ac 0 0 L
3 " " W W W g7° t't 0 Lc/VIAC 0 0 l.
6 A " " " " 46° t' 0 Au/Acg 0 0 0
7 W W W W W 45° t 0 Au/Ac 0 0
Tabte IV
Derrnatoglyphics of the normal hand
Case a.—h Modal type ! Modal type Main lines Simian Sydnev
No. KC P11 ridge 1 of line 1) formula crease line
count
llighl hand
2 94 9 39 radial 9 10 10,9.6.5'
4 — 5 3fi ulnar 7 5 7.5.'5".3
fi 51 4 38 radial 1 1 11.9.7.5' 0
Left hand
1 90 0 47 ulnar 9 5 9.75."1 0
3 92 s 39 ulnar 9 5 9.75."1 0
5 51 4 52 absent 9 1 9 9.0.5."5" 0
7 69 9 43 ulnar 7 1 5 7.5."'5.""3 X

were present in our cases with brachy-
dactvly and in that with hrachv-
svndactyly and finger contracture. As
a slight membraneous webbing is
easily overlooked, studies of the der-
matoglyphics are needed in cases with
little webbing because the patterns in
our cases were similar as those re-
ported by David and Saad [6].

The “normal” ipsilateral hand of
our patients also displayed some ab-
normalities. In areport of two patients
lacking only the pectoralis major
muscle, Armendares [1] mentioned
an axial triradius in tland t1 in one
and the equivalent of a simian crease
in the other; these cases may have
been Poland anomalads. The great
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variability of the hand defect has
repeatedly been noted [7, 9] and not
all the published cases have had the
typical synbrachydactyly described
for the first time by Poland [11].
When the hand on the side of the
muscle defect seems normal, a derma-
toglyphic study may reveal peculiari-
ties similar to those observed in our
cases and it is reasonable to assume
that these are valuable clues in the
diagnosis of the anomalad.

Summing up, the special dermato-
glyphic pattern observed in the Poland
anomalad are the presence of arches
or radial loops on the fingers, low
pattern intensity index, low ridge
count, distal displacement of the pal-
mar (the axial and the subdigital)
triradii, zygodactylous pattern or me-
dial displacement of the subdigital tri-
radii, their absence, asimian crease or
a Sydney line. Recently, some papers
[1, 2, 8, 9] have mentioned the asso-
ciation of Poland anomalad with
leukaemia. It is interesting that the
latter patients and their sibs have
more Sydney palmar flexion crea-
ses than their parents or the con-
trols [13]. We found a Sydney line in
two of our 7 patients, but until now
none of them had developed leu-
kaemia.

Prof. Liane Borbolla
San Francisco 10112,
La Habana 8, Cuba
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Der wachsende Schéadel

Il. Der Gesichtsschadel: Statistische Auswertung

The growing skull
Il. The lace: statistical considerations

Von

K. Gefferth

Kinderklinik der Medizinischen Universitdt Semmelweis, Budapest
Eingegangen am 25. Februar 177

Eswurden die Strecken und Winkel an Réntgenogrammen des Gesichts-
schéadels von 540 Knaben und 504 Méadchen von der Geburt bis zur Pubertét
gemessen. Vom Tuberculum sellae als Ausgangspunkt gingen 3 Strecken und
3 Winkel, vom Nasion 2 Strecken aus. Eine 2—2.5 fache Zunahme der
Strecken, bei Knaben deutlicher als bei Madchen, wurde festgestellt. Den
groBten Zuwachs wiesen die zur Kinnspitze ziehenden Strecken auf. Die
Winkel zeigten bei beiden Geschlechtern eine maRige, bei Knaben eine
unbedeutend groBere Zunahme. Manche Eigentimlichkeiten bezuglich
Wachstum der einzelnen Winkel sowie hinsichtlich rassischer Unterschiede
wurden festgestellt.

Distances and angles were measured on the facial X-rays of 540 boys
and 504 girls of Hungarian origin from birth to late puberty. Three distances
and three angles were established having the tuberculum sellae as centre
and two distances from the nasion. A 2- 2.5fold increase in the distances was
observed; it was more pronounced in boys than in girls. The greatest increase
was observed in the mandible-prosthion distance. There was a moderate

increase in the angles, more in boys than in girls.

In einer friheren Arbeit (4] wurden
bei Patienten im Alter von 1 Tag bis
17¥42 bzw. 19 Jahren die Strecken
und Winkel an Rodntgenaufnahmen
des Neurocranium abgemessen. Es
wurden einige Eigentimlichkeiten des
Wachstums der Strecken und Winkel
beschrieben. Das Bild des wachsenden
Schédels ware jedoch ohne Auswer-
tung des Gesichtsschadels unvollkom-
men: das Gesicht ist namlich die
»komplizierteste Partie unseres Kor-
pers, sowohl in bezug auf die Zahl
als auf die Art und Mannigfaltigkeit
der Organe, die es einschlieRt« [6].
Es ist auch bekannt, sogar selbst-
verstandlich, dalR sich die Rassen-

und individuellen Unterschiede am
augenfalligsten am  Gesicht, und
viele Krankheiten in abnormalen
Gesichtsziigen bzw.  Proportionen
auBern. Die Messung des Gesichts-
schéadels wére schon deshalb gerecht-
fertigt. Eine Friherfassung abnor-
men  Wachstums oder kleineren
Abweichungen von der Norm sind
auch nur im Besitz einer genauen
Ausmessung der Norm gegeben. Zweck
dieser Arbeit war, die physiologischen
Langen- und Winkelmalie in den auf-
einanderfolgenden Wachstumsphasen
von Knaben und Maéadchen an Rdént-
genaufnahmen gesondert festzustel-
len.
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Material und Methode

Analysiert, wurden jene in unserem
Filmarchiv auffindbaren Schédelréntgen-
aufnahmen, die auch bei der Ausmessung
des Neurocraniums verwendet wurden.
Das Material bestand aus 540 Knaben
und 504 Madchen von der Geburt bis zur
Nachpubertat. Die Gruppeneinteilung er-
folgte wie inderfruheren Arbeit [4]. Grup-
pen mit kleinen Zeitspannen erleichtern die
Einordnung der zur Untersuchung kom-
menden Féllen in entsprechenden Katego-
rien und auch den Vergleich mit den Wer-
ten anderer Autoren. Die einzelnen For-
scher verwendeten sehr verschiedene Ein-
teilungen. So findet man bei Schmid und
Fitthut [7, 8] 19 Gruppen. Singh und
Savara [10] untersuchten Kinder von 3
bis 16 Jahren in jahrlichen Abstéanden,
Ctjrrarino [3] miflt im ersten Jahr zwei-
monatlich, dann im Alter von anderthalb
Jahren und jéhrlich vom zweiten Lebens-
jahr. Brome [2] machte bei seinen longi-
tudinalen Beobachtungen Aufnahmen drei-
monatlich im ersten Jahr, zweimonatlich
bis zum funften Jahr und spéater in jéahr-
lichen Abstédnden. So schien es vorteilhaft,
kleine Zeitspannen in eine Gruppe zusam-
menzufassen, wenn auch wegen der kleinen
Zahl der Falle keine so ausgeglichenen
Werte zu erwarten waren, wie bei groReren
Gruppen.

Es kamen auch diesmal Strecken und
Winkel zur Auswertung. Bei Festlegung
der Orientierungspunkte wurden mdglichst
solche gewéhlt, die am besten Uber Grofien-
und FormVerdnderung orientieren, deren
Auffindung keine Schwierigkeiten bereitet
und die vergleichbare MeRwerte liefern.
Der in der friheren Arbeit angenommene
Ausgangspunkt am Tuberculum sellae
wurde mit einem anderen am Nasion er-
ganzt, um auch die Héhenzunahme direkt
feststellen zu kénnen. Die vom Tuberculum
sellae zum Nasion ziehende Strecke wurde
auch diesmal als Grundlinie betrachtet.
Die erste Strecke lauft vom Tuberculum
sellae zur Spina nasalis ant.: Strecke 10
(Strecken bis 9 beziehen sich auf das

K. Gelférth: The growing skull

Neurocranium). Die folgende Strecke zieht
vom Tuberculum zur Spitze des ersten
Schneidezahns: Strecke 11. Dieser Orien-
tierungspunkt wurde auch vor dem Aus-
bruch der Zahne beibehalten. Die letzte
Strecke vom Tuberculum sellae verlauft zur
Kinnspitze, zum Prosthion: Strecke 12.

Vom Nasion gehen zwei Strecken nach
unten: Strecke 13 zur Kinnspitze und
Strecke 14 zur Spitze des ersten Schneide-
zahns. Es sind insgesamt funf Strecken,
von denen die ersten drei hauptsachlich die
Langen-, die beiden letzteren die Hohen-
zunahme repréasentieren (Abb. 1).

Da zur Ausmessung aus einer Entfer-
nung von 1 m angefertigte Rontgenbilder
dienten, bei denen der Offnungszustand
des Mundes keine Rolle spielte, muBte
eine Methode gefunden werden, um Auf-
nahmen mit unterschiedlicher Mund- bzw.
Mandibulastellung verwenden zu kdnnen.
Auf die Stellung des Unterkiefers muf
besonders bei kleinen S&uglingen geachtet
werden; ihre Stellung vor dem Ausbruch
der Schneidezéhne verrét sich lediglich
durch den Weichteilschatten der Gingiva.
Bertuhren sich die gesenseitigen Gingivae,
ist die Aufnahme zur Auswertung geeignet
(Abb. 2). Auch bei Sauglingen kann es aber
Vorkommen, dall sich bei geschlossenem
Mund die Gingivae nicht berthren [2].
Tn solchen Féllen oder wenn die Aufnahme
bei offenem Mund angefertigt wurde, muBte
eine Korrektion stattfinden. Zu diesem
Zweck wurde vom Unterkiefer eine Skizze
gezeichnet und so an den Oberkiefer genéa-
hert, wie sich der Unterkiefer bei ge-
schlossenem Zustand befindet, was sich bei
durchgebrochenen Schneidezdhnen ohne
Schwierigkeiten ausfuhren 14Rt. Vor dem
Ausbruch der Zahne muB es aber durch
genaue Feststellung der Gingivakontur
erfolgen (Abb. 3). Bei Fallen, wo sich
Gelegenheit bot, Ausmessungen mit offe-
nem und mit geschlossenem Mund zu
machen, Uberzeugten wir uns von der
Richtigkeit dieses Verfahrens.

Die Winkel wurden lediglich mit der
Spitze am Tuberculum sellae angestellt
und ausgemessen. Der Winkel zwischen
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K. Oefferth: The growing skull 289

Kinnspitze
Prosthion

Abb. I. Zeichnung einer seitlichen Schédelrontgenaufnahme, wie sie zur Ausmessung
verwendet wurde. Darstellung der Orientierungspunkte der Strecken und Winkel. Die

Strecke vom Tuberculum sellae wird als Grundlinie betrachtet: Strecke No. I. Vom
Tuberculum zieht die Strecke 10 zur Spina nasalis ant., die Strecke Il zur Spitze des
ersten Schneidezahnes, die Strecke 12 zur Kinnspitze, zum Prosthion. Mit dem

Scheitel am Tuberculum sellae liegen 3 Winkel. Zwischen Strecke 1 und 10 befindet sich

Winkel 6, zwischen Strecke 1und Il Winkel £und zwischen Strecke | und 12 Winkel

£. Vom Nasion wurden die Strecke 13 zur Kinnspitze und zur Spina nasalis ant. die
Strecke 14, gezogen

Figure 1. Tracingofafrontalcephalogram with landmarks, distances and angles. The plane

tuberculum sellae and nasion have been used as orientation planes. No. 1. From tuber-

culum to anterior nasal spine: distance No. 10. From tuberculum to the top of the first

incisor: distance No. 11., and to prosthion: distance No. 12. Angles with the vertex on

tuberculum sellae are: between lines 1 and 10 the angle 0, between 1 and 11 the angle 0

and between 1land 12 the angle 0. From the nasion to the superior nasal spine the distance
No. 14 und to the prosthion the distance No. 13. have been investigated.

Strecke 1 und 10 wurde mit % bezeichnet
(Winkel a, B,y befinden sich am Neuro-
cranium). Zwischen Linie 1 und 11 liegt
der Winkel e und zwischen 1 und 12 der
W inkel G Es schien uberflissig, auch Win-
ke] mit dem Scheitel am Nasion liegend zu
untersuchen. Die Lé&ngen- und Hdhen-
zunahme des Unterkiefers kann durch die
am Tuberculum liegenden Winkel und
durch die von hier und vom Nasion aus-
gehenden Strecken ausreichend dargestellt
werden.

Ausmessungen des Gesichtsschéadels an
in a—p Richtung gemachten Aufnahmen
wurden nicht vorgenommen, da Messungen
an seitlichen Aufnahmen den praktischen
Forderungen hinsichtlich GréRenzunahme
und Formverdnderung auszureichen schie-
nen. Eine Korrektion der unrichtigen Un-
terkieferstellung, wie wir es an seitlichen
Aufnahmen gemacht haben, 148t sich auch
kaum ausfiihren, so daB wir, besonders in
den fruheren Lebensperioden, kein aus-
reichendes Material hatten. Messungen
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Gonion

Abb. 2. Seitliche Schadelrontgenaufnahme eines 2 Tage alten Neugeborenen mit Skizze.

Der Mund ist geschlossen. Gingivae beider Kiefer beriihren sich. Die Zahnkeime befinden

sich tief im Weichteilschatten der Gingivae, die unteren Keime, etwas hinter den oberen.

Der zweite Markierungspunkt wurde bei solchen Féallen an der Spitze des oberen Schnei-
dezahnkeimes festgelegt

Fig. 2. Lateral X-ray of a two days old baby and tracing. Mouth closed. The contours of

the maxillary and mendibulary gums in contact. The tooth germs are deep in the sha-

dow of the gums. The inferior incisor is behind the superior incisor. The second mark of
orientation is at the outmost corner of the germ of the superior incisor.
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dieser Art wurden in jungster Zeit von
Schmidt und Mitarb. [9] vorgenommen.

Besprechung

Es hat sich herausgestellt, dal3 bei
der Geburt Madchen hohere Werte
aufweisen als Knaben. Tabelle I zeigt
unsere MeRergebnisse der funf Strek-
ken ausgedricktin arithmetischen Mit-
telwerten und iu bei Knaben, und
Tabelle 11 bei Madchen. Der Nachteil
wird von den Knaben bald eingeholt.
Wenn man von den in Gruppe 2
gefundenen Werten absieht, wo die
Knaben einen jahen Vorsprung ma-
chen, findet sich in Gruppe 3 ein
gewisser Ausgleich, und im Alter von
6 Wochen haben die Knaben die
Médchen bereits Gberholt. Dieser Vor-
teil wird dann bis zum Ende der
Beobachtungszeit beibehalten. Grob
gerechnet findet eine Vergrofie-
rung statt, die eine Verdoppelung der
Anfangswerte oder mehr ausmacht
und die bei Knaben ausgiebiger ist als
bei Madchen. Die groRte Zunahme wur-
de in Ubereinstimmung mit Brodie
[2] und Schmid und Firthut [8]
an den Strecken mit Endpunkt an der
Unterkieferspitze, also an den Strek-
ken Nr. 12 and 13 erreicht. Je weiter
die Strecken von der Unterkieferspitze
entfernt liegen, um so geringer ist die
Zunahme. Brodie [2] betonte, dal
trotz des unterschiedlichen Wachs-
tums die Form des Gesichts gleich
bleibt. Schmidt und Mitarb. [9]
konnten an a—p Aufnahmen ein
starkeres Wachstum bei Madchen mit
Ausnahme der Mandibularhéhe ver-
zeichnen, kamen schlieBlich doch zu

dem Endergebnis, dall eine Gleich-
maRigkeit in den Gesichtsschadel-
malen besteht. Diese Beobachtung
kann aber nicht verallgemeinert wer-
den. Die Mandibula scheint eine
gewisse Selbstandigkeit unter den
Gesichtsknochen aufzuweisen. Im Ge-
gensatz zu den Krankheitsbildern mit
einer Hypoplasie des Unterkiefers,
konnte bei an Vitamin D resistenter
Rachitis leidenden Kindern ein ver-
z0gertes Wachstum der dbrigen Ge-
sichtsknochen, jedoch eine fast unge-
storte VergroRerung der Mandibula
beobachtet werden [11].

Unsere Strecken Nr. 11, 12 und
13 sind mit den Strecken V111, IX
und X von Schmid und Fitthut [8]
identisch angelegt, jedoch wurden
Knaben und Madchen nicht getrennt,
sondern zusammen ausgewertet. Mit
einem gewissen Vorbehalt dirfte ein
Vergleich von Interesse sein. Als
erstes lalt sich feststellen, dall unsere
Neugeborenen kleinere Ausgangswerte
aufweisen. Dieser Nachteil besteht
auch dann, wenn man unsere 3—5
Wochen alten S&uglinge mit den 0
bis 1 Monate alten der ersten Gruppe
VvoNn Schmid und Fitthut [8] Ver-
gleicht. Mit der Zeit andert sich die
Situation. Der Ruckstand wird bei
den Strecken 11 und 12 nicht nur
eingeholt, sondern sogar tberholt, so
dall im Alter von 14 Jahren nicht
nur die Knaben, sondern auch die
Madchen viel hthere Werte aufweisen.
Die Strecke 13 bleibt jedoch auch im
weiteren ruckstandig. Das wirde so-
mit bedeuten, daR die Mandibula
starker, die Gesichtshohe weniger
wachst als im Material von Schmid

Acta Paediatrica Acadnniae Scientiarum Hunguricae 18, 1977



292 K. Gefferth: The growing skull

Abb. 3. Seitliche Schéadelréntgenaufnahme eines 8 Monate alten Knabens, mit Skizze.
Der Mund ist gedffnet, deshalb mufte vom Unterkiefer eine separate Skizze gezeichnet
werden und so an die Maxillagenéhert, wie sich der Unterkiefer bel geschlossenem Zustand
des Mundes befindet. Zur Orientierung dienten die Z&hne. Die oberen Schneidezéhne
stehen vor dem Ausbruch, die unteren sind bereits durchgebrochen. Diese sollten an die
Gingiva der Maxillae genédhert werden. Weil sich aber beim Mundéffnen die Mandibula
nach vorne verschoben hat, muf3te sie dementsprechend zuriickgeschoben werden. Gerade
Linie: Mund im offenem Zustand. Die gebrochene Linie représentiert die separate Skizze

Fig. 3. Lateral cephalogram and tracing of an 8 months old by. The mouth is open; it was
therefore necessary to draw an extra tracing from the mandible. This was placed near the
maxilla according to physiological posture. The teeth served for orientation. The upper
incisors are before cutting out, the lowers are already out. The latter incisors are to be
brought opposite to the centour ofthe gum of the Maxilla. As the mandible has moved for-
ward on opening the mouth the tracing had to be moved something backward accord-
ingly. — Straight line: mouth open. Eroken (Iji_rg)el is representing the extra tracing from
the mandible.
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und Firthut [8], also war bei unseren
Kindern das Wachstum des Gesichts-
schédels nach vorne und bei denen
von Schmid und Firtthut ausgepragt
starker in der Hoéhenrichtung.

Die (lbergesichtshéhe repréasentie-
rende Strecke 14 sollte noch mit den
Werten von Singh und Savara [10]
verglichen werden. Diese Autoren
haben 3 bis 16 Jahre alte Madchen
in jahrlichen Abstédnden untersucht.
Es ist merkwurdig, dal ihre MeRBwerte
bei allen Altersstufen geringer sind
als unsere. Der Unterschied macht
5 mm im Alter von 3 Jahren und
6 mm mit 16 Jahren aus. Weil nun
diese Melistrecke einen Teil der ganzen
Gesichtshéhe  représentiert, haben
diese Méadchen niedrigere Gesichte als
die unseren, obwohl die Gesichtshéhe
der letzteren geringer war als bei den
Kindern von Schmid und Fitthut [8].
Wenn man bedenkt, dal bei den Mes-
sungen der genannten Autoren [8, 10]
Kinder germanischer Abstammung
zur Untersuchung gelangten, ist der
Unterschied noch auffallender.

Singh und Savara [10] machten
longitudinale Untersuchungen, wéah-
rend Schmid und Firtthut [8] Klinik-
aufnahmen ohne Auswahl verwende-
ten. Es stellt sich die Frage, ob und
wieweit eine relativ kleine, wenn
auch ausgewéhlte Population als re-
prasentativ betrachtet werden darf.
Unserer Meinung nach kann die hori-
zontale Untersuchung der longitudi-
nalen Uberlegen sein und man sollte
jedesmal (Uberlegen, welcher der
Methoden der Vorzug gehort.

Die Grolie der Winkel im Neugebo-
renenalter ist bei Knaben und Mad-

chen etwa die selbe. Die grolite Zu-
nahme findet in den ersten 2 —2I/2
Jahren statt, wobei das Kauenlernen
auch einen EinfluR haben kann. Die
Zunahme scheint zu dieser Zeit bei
Madchen bescheidener zu sein als bei
Knaben (Tabelle 111, 1V).

Jeder der Winkel entwickelt sich
charakteristisch. Der Winkel 6
zeigt wahrend der ganzen Be-
obachtungszeit eine stdndige Zu-
nahme, wobei die Madchen den fri-
heren Rickstand einholten. Dieser
Winkel bildet insofern eine Ausnahme,
dall die Zunahme nach dem zweiten
Lebensjahr etwa mit der friheren
Zunahme identisch war (Tabelle 1V).

Der Winkel « nimmt am meisten
in den ersten zwei Jahren zu, kann
aber auch bis zum fiinften—sechsten
Lebensjahr ein betrachtliches Wachs-
tum aufweisen, wobei das Vordringen
der Z&hne eine Rolle spielen kann.
Von dieser Zeit an weisen die Méadchen
einen kleinen Vorsprung auf (Ta-
belle 1V).

Den Hohepunkt erreicht der Win-
kel £ bei beiden Geschlechtern etwa
im Alter von 1/2—2 Jahren, mit
einer Zunahme von 9°. Dann folgen
Abwechslungen mit einer Tendenz
zum Sinken, wobei die Madchen
schlieB3lich etwas kleinere Werte auf-
weisen. Dieser Winkel ist mit dem
Winkel e von Schmid und Filtthut
|7, 8] identisch. In diesem Material
wurde bereits bei Neugeborenen ein
groRerer Offnungswinkel gefunden,
der die groRten Werte im frihen
Kindesalter mit einer Zunahme von
10° erreichte und 79° maf3. Zu dieser
Zeit hatten unsere Kinder MeRBwerte
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Tabelle I

StreckenmaRe des Gesichtsschadels von Knaben von Geburt bis Nachpubertt,
Mittelwerte in mm und d: o )
Mean distances of the face of boys from birth to late puberty; mean in mm and S.D.

Gruppe Zahl Mittelwert und #cT

NT. Alter der Mean and S.D
Group Age Falle
Ne: Ncl;.sels)f 10 11 12 13 14

No. 1 1-7 Tage 2 45.86 46.36 52.62 4843  23.18
Days 3.36 3.23 3.99 4.33 1.65

No. 2. s -20 Tage 10 48.40 48.00 55.67 52.00 24.30
Days 2.55 221 361 3.08 1.83

No. 3. 3—5 Wochen 16 47.75 48.06 5573 1 5200 25.00
Weeks 1.88 148 3.59 3.61 2.03

No. 4. 5 Woch—21/2 Monate 23 51.46 51.14 59.74 57.64 27.30
5 Weeks-21/2 Months 2.93 2.36 331 371 251

No. 5. 2 1/2—3 1/2 Monate 17 52.35 51.35 62.00 56.88  27.47
Months 2.89 291 312 3.24 2.03

No. s. 3 1/2—5 Monate 18 53.44 53.61 64.00 61.89  29.59
Months 4,07 4.00 557 459 3.18

No. 7. 5— Monate 21 56.15 56.57 69.05 66.58 31.30
Months 2.83 2.56 3.64 4.67 1.98

No. 8. 7—10 Monate 25 57.56 60.54 73.20 7062 3232
Months 2.80 4.39 5.27 5.84 2.54

No. 9. 10—15 Monate 30 59.76 65.33 77.48 75.62  34.47
Months 2.90 3.89 4.60 4,66 6.25

No. 10. 15—21 Monate 20 62.45 70.75 83.61 8239 3590
Months 4,07 5.10 7.69 6.72 3.26

No. 11 13/4- 2 1/4 22 66.48 76.38 90.14 88.77 38.48
Jahre/Years 4.33 5.62 5.14 5.60 4.25

No. 12 2nl/4- 2 3/4 15 69.00 78.07 95.77 9531 41.00
Jahre/Years 411 3.59 4.44 3.40 2.73

No. 13. 2 3/4- 3 1/4 2 70.45 81.04 96.86 92.62 41.19
Jahre/Years 347 361 4.86 8.07 2.77

No. 14. 314 33/4 15 73.80 82.64 99.08 96.17 4247
Jahre/Years 5.73 6.39 4.46 4.65 3.68

No. 15 334 4 172 14 73.71 84.86 103.18 101.18  44.15
Jahre/Years 5.24 8.28 6.38 6.05 4.08

No. 16. 412 5 12 19 76.84 86.42 104.94 10341  45.16
Jahre/Years 5.97 4,78 4.60 5.02 3.02

No. 17. 512 6 12 21 77.38 88.08 111.15 107.10 46.62
Jahre/Years 5.28 7.07 8.07 7.64 4.13

No. 18. 6 1/2-7 1/2 2 80.86 93.04 11457 11095 50.00
Jahre/Years 5.04 531 557 4.42 3.95

No. 19. 7T R -x & 20 81.45 95.50 114.10 109.84 50.25
Jahre/Years 4.29 4.47 5.64 5.12 3.23

No. 20. 8 1/2-9 1/2 20 83.35 99.65 120.00 113.68 51.75
Jahre/Years 4,07 4.96 8.15 147 477

No. 21. 91/2-10 12 23 84.14 101.17 121551+ 11535 52.64
Jahre/Years 3.58 361 5.42 6.02 3.06

No. 22. 1012 o 12 23 83.54 101.00 124.50 120.38  54.40
Jahre/Years 5.04 4,98 7.53 6.27 3.78

No. 23. n 1/2- 12 12 20 83.45 102.05 124.63 119.15 53.75
Jahre/Years 5.61 6.26 7.76 7.44 2.57

No. 24. 12 1/2- 13 12 kil 85.77 105.70 129.26 122.65 54.48
Jahre/Years 4,76 471 6.60 6.64 3.72

No. 25. 13 1/2- 14 1/2 24 88.62 107.67 132.04 12496 56.87
Jahre/Years 7.17 7.55 11.49 9.47 3.54

No. 26. 14 1/2- 17 12 27 91.69 111.62 139.54 13096 58.50
Jahre/Years 6.88 6.84 9.69 7.96 441

Insgesamt 640
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StreckenmaRe des Gesichtsschadels von Mdadchen von Geburt bis Nachpubertat

Tabette |l

Mittelwert in mm und T a
Mean distances of the face of girls from birth to late puberty, in mm and S. D.

Gruppe Nr. Alter
Group No. Age
No. 1 1 7 Tage

Days
No. 2 8 20 Tage

Days
No. 3 3 5 Wochen

Weeks
No. 4 5 Wochen/Weeks

2 1/2 Monate/Months

No. 5. 21/2 31/2

Monate/Months
No. () 312 5

Monate, Months
No. 7. 5-7

Monate, Months
No. 8 7 10

Monate, Months
No. O 10—15 Monate,Months
No. 10. 15 21 Monate, Months
No. 1L 13/4 2 1/4

Jahre, Years
No. 12 2 1/4-2 3/4

Jahre, Years
No. 13 2 3/4-3 1/4

Jahre, Years
No. 14. 3 1/4-3 3/4

Jahre, Years
No. 15. 3 1/4-4 12

Jahre, Years
No. 10. 4 1/2-5 172

Jahre, Years
No. 17. 51/2-6 12

Jahre, Years
No. 18. 6 1/2-7 1/2

Jahre, Years
No. 19. 7 1/2-8 12

Jahre, Years
No. 20. 8 12 9 12

Jahre, Years
No. 21 912 10 12

Jahre, Years
No. 22. 10 1/2-11 12

Jahre, Years
No. 23. n 12 12 12

Jahre, Years
No. 24. 12 1/2-13 12

Jahre, Years
No. 25. 13 12 14 12

Jahre, Years
No. 21 14 1/2 19

Jahre, Years

Insgesamt

Zahl M ittelwert in mm und

der
Félle
No. of

cases 10

14 46.43
3.03

14 46.14
1.99

10 47.80
244

13 47.62
150

50.93

281

13 52.00
2.56

21 53.57
3.19

16 56.12
2.19

24 56.87
2.89

16 61.19
3.54

15 65.67
3.20

15 67.93
3.28

17 70.23
4.60

n 89.45
5.07

19 72.94
3.98

16 74.37
4.24

20 76.30
4.64

18 76.11
521

19 76.89
3.57

26 79.63
344

25 80.79
6.15

25 80.52
4.95

35 83.57
5.38

29 84.43
3.97

15 85.06
5.50

43 85.98
5.17

504

11

46.64
2.06
46.93
2.78
47.00
2.58
47.15
195
50.33
2.69
5131
2.87
54.19
3.03
59.12
4.06
62.26
3.26
69.44
3.71
74.40
4.14
77.20
4.00
80.59
511
79.00
441
81.72
6.52
83.94
411
86.80
5.75
88.11
5.63
90.00
4.26
95.52
4.89
98.00
5.18
97.87
521
101.20
481
102.75
5.23
104.46
5.62
104.14
5.70

295

+ a Mean in mm and * ¢
Strecken Nr./No. of distances

12

53.93
3.25
54.54

13

50.14
461
50.38
3.71
53.89
3.37
53.08
2.81
56.40
434
58.45
271
64.48
4.00
68.80
3.88
72.57
4.66
79.27

14

23.36
2.24
23.50
179
28.00
211
24.85
1.68
26.93
2.89
27.92
178
29.57
2.06
30.56
2.34
31.83
3.12
3331
361
37.53
245
38.93
2.46
3941
3.99
40.70
2.71
43.28
4.06
44.94
2.61
46.75
4.38
47.94
3.24
48.74
5.23
51.58
5.24
51.12
3.10
51.00
4.02
53.67
4.03
54.00
3.33
54.93
3.43
54.14
571
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Gruppe Nr.
Group No.

No.

No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
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Tabelle |I1

WinkelmalRe des Gesichtsschddels von Knaben von Geburt bis Nachpubertét;

Mittelwerte in mm und + a

Mean angles of the face of boys from birth to late puberty; mm and S. D.

© © N o O W N p

Alter
Age

Zahl der
Falle
No. of
cases

1—7 Tage/Days 22
8 —20 Tage/Days 10
3-5 Wochen, 16
Weeks
5 Wochen —2 1/2 Monate 23
Weeks Months
2 1/2—3 1/2 Monate, Months 17
3 1/2—5 Monate, Months 18
5—7 Monate, Months 21
7—10 Monate, Months 25
10—15 Monate, Months 30
15- 21 Monate, Months 20
nl 3/4- 2 1/4 Jahre, Years 22
2 14 2 3/4 Jahre, Years 15
2 3/4—3 1/3 Jahre, Years 22
3 1/4—3 3/4 Jahre, Years 15
3 3/4 4 1/2 Jahre, Years 14
4 1/2—5 1/2 Jahre, Years 19
5 1/2-6 1/2 Jahre, Years 21
6 1/2-7 1/2 Jahre, Years 22
7 1/2—8 1/2 Jahre, Years 20
8 1/2—9 1/2 Jahre, Years 20
9 1/2-10 1/2 Jahre, Years 23
10 1/2-11 1/2 Jahre, Years 23
1 1/2—12 1/2 Jahre, Years 20
12 1/2-13 1/2 Jahre, Years 31
13 1/2-14 1/2 Jahre, Years 24
14 1/2-17 1/2 Jahre, Years 27
Insgesamt 540

Mittelwert und | &

(@)

29.86
170
29.80
1.55
30.25
2.54
31.56
190
3241
2.62
33.37
231
33.50
212
34.12
3.24
34.27
2.46
34.25
1.86
34.33
345
36.00
2.78
35.50
2.77
35.00
2,20
36.86
211
35.68
3.42
35.95
2.07
37.54
3.36
37.75
2.90
37.79
2.70
38.23
2.99
39.45
291
39.50
2.93
38.77
317
39.25
3.78
40.69
7.18

Mean and * O

e

40.09
2.16
41.10
2.64
41.19
2.51
44.39
3.19
44.82
2.88
46.11
2.70
47.19
2.61
48.16
3.33
50.23
3.06
49.90
3.28
50.76
3.92
52.33
2.32
51.59
3.86
51.50
3.82
5321
3.33
53.10
4.12
52.60
371
52.91
3.25
52.80
3.40
52.84
2.61
52.48
2.76
53.72
3.34
53.40
3.50
52.83
4.09
52.62
4.04
52.92
3.37

62.29
5.03
64.56
4.03
64.53
3.94
65.90
4.46
62.00
2.24
66.50

66.95
4.60
66.62
361
68.41
349
69.33
3.77
70.27
3.72
71.69
343
69.76
4.77
68.75
3.98
71.09
2.39
71.00
4.24
69.05
3.95
69.67
4.00
68.89
3.67
68.00
2.57
68.00
351
70.27
4.25
68.57
3.02
68.61
4.52
67.96
5.36
76.75
347
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Tabelle IV
Winkelmalle des Gesichtsschadels von Médchen von Geburt bis Nachpubertat,

mm und i

0o

Mean angles of the face of girls from birth to late puberty; mm + S.D

Gruppe Nr.
Group No.

No.
No.
No.
No.
Xo.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.
No.

K F B

© o N o g B~ w N P

1

Alter
Age

7 Tage/lays

8—20 Tage/Days

3

5 Wochen/Weeks

5 Wochen/Weeks

~N O w NN

N
& 5

© O N o A D W W NN

5 K B B

14

1/2 Monate/Months
12 3 1/2 Monate/Months

12 5 Monate/Months
7 Monate/Months

10 Monate/Months

15 Monate/Months

21 Monate/Months
3/4- 2 1/4 Jahre/Years
V4 —2 3/4 Jahre/Years
3/4 3 1/4 Jahre/Years
14 3 3/4 Jahre/Years
1/4-4 172 Jahre/Years
12 5 1/2 Jahre/Years
12—5 12 Jahre/Years
12—7 1/2 Jahre/Years
12—8 1/2 Jahre/Years
12—9 1/2 Jahre/Years
12 10 12 Jahre/Years
Y2 1 12 Jahre/Years
1/2-12 1/2 Jahre/Years
12 13 1/2 Jahre/Years
12 14 172 Jahre/Years
12 19 Jahre/Years

Insgesamt

Zahl der
Félle
No. of
cases

14
14
10
13
15
13
21
Hi
24
Hi

17

19

Hi

20

18

2t

25

25

29

504

2957
25(i
2043
2.34
30.70
3.95
30.85
3.10
3178
453
32.17
2.04
32.95
312
3212
314
33.07
3.32
32.75
2.80
34.60
243
34.80
182
3412
218
35.18
184
30.01
2.00
36.75
2.18
37.40
3.03
38.07
2.45
38.10
311
38.52
3.10
39.00
3.55
3891

39.00
3.14
39.20
2.72
39.20
3.37
38.38
3.99

Mittelwert und +
Mean and * a

e

40.93
2.92
40.93
2.37
43.70
177
43.02
2.18
45.13
311

2.79
46.86
2.73
47.37
3.50
49.22
3.04
48.19
3.09
50.80
3.19
50.80
3.19
50.53
3.37
51.75
1.80
5101
3.27
52.69
3.52
53.05
4.32
53.83
2.96
52.63
4.00
53.28
3.59
52.13
431
53.04
3.38
52.54
3.98
52.20
3.08
51.86
4.00
51.59
4.30

a

62.57
4.22
62.54
4.07
66.33
3.74
64.00
3.98
64.20
5.20
64.09
3.88
66.55
2.87
07.00
3.53
67.95
3.19
67.80
3.99
70.33

69.57
241
70.59
4.72
68.92
3.12
70.28
2.59
09.87
3.02
69.53
3.50
70.50
241
67.39
4.27
08.50
3.08
60 87
4.08
70.10
3.60
68.20
4.19
68.00
3.54
07.00
4.76
66.73
4.99
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Abb. 4. MelRergebnisse der drei mit Scheitel am Tuberculum liegenden Winkel des Ge-
sichtsschéddels bei Knaben und Mé&dchen von Geburt bis Nachpubertat.

Fm. 4. The three mean maxillary angles having their ; vertex at the tuberculum sellae, in
boys and in girls from birth to late puberty.

von etwa 70°. Trotz spateren Schwan-
kungen blieb die Differenz unveréan-
dert, hat sich sogar auf 10° erhodht
und war bei Madchen vielleicht noch
ausgepragter. Diese Differenz bestand
auch bei den die Gesichtshohe repréa-
sentierenden Streckmalflen, bei denen
die MeRwerte stdndig niedriger waren.
Obwohl diese Strecke bei unseren
Knaben von 48.83 mm auf 130.83 mm
gewachsen ist, und so den MeRwert

131 cm von Schmid und Filthut
praktisch erreicht hat, blieben die
Méadchen mit 120.17 mm immer noch
zuriick. Somit scheinen die ungari-
schen Kinder einen niedrigeren Ge-
sichtsschadel zu haben, als die in Sud-
westdeutschland.

Die eigenen Winkel- und Strecken-
mafen scheinen einander zu wider-
sprechen. Die Winkel G und e erfahren
namlich eine deutlichere Zunahme als

Acta Paedialrica Academiae Scientiarum Hungaricae 18, 1977
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der Winkel £, obwohl die beiden
oberen Strecken eine maRigere Zu-
nahme aufweisen als die untere Strecke
12. Diese scheinbare Dysharmonie
kann so erklart werden, daf3 die Mandi-
bula ihr longitudinales Wachstum
nach vorne auch ohne eine starkere
Zunahme des Winkels 1 zu entfalten
imstande ist. Das starkere Wachstum
nach vorne wurde auch von Brodie [2]
nachgewiesen.

*

Mit aufrichtigem Dank erinnere ich
mich an meine inzwischen verstorbene
Assistentin Fi'‘au P. Fazekas, die mir bei
der Ausmessung der Rontgenbilder und
Zusammenstellung der Tabellen unersetz-
liche Hilfe geleistet hat.
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The pathogenesis of angiodysplasias was studied

1977

in 382 patients.

Ofthe primary and secondary morphogenetic factors importance is attached
to fetal diseases, intrauterine reparation, hormonal effects in neonatal age
and early walking. It is concluded that angiodysplasias develop under the

joint effect of genetic and

environmental

factors. They are evolutional

anomalies undergoing changes in the course of life.

Genetic anomalies of the vessels
are met with in every period of life.
In infancy they occur in the form of
naevi, haemangiomas, angiomatosis
and as hypertrophic or hypoplastic
extremities due to angiodysplasia. In
childhood the anomaly manifests it-
self as a gradually developing vari-
cosity, phlebectasia, arterio-venous
shunt or lymphangioma, while in
adults primary varicosities may ap-
pear. Successful attempts have been
made in the last few years to present
a satisfactory classification of angio-
genetic malformations [17, 31, 37, 48].

In the first ten weeks of embryonic
life, three stages can be distinguished
in the development of the vascular
system [15, 31, 41, 42, 44, 46, 50]:
(1) the capillary network; (2) the
retiform; and (3) the truncular stages.
Some authors [17, 31] attribute the
angiodysplasias to dysontogenetic
processes. Disorders in the first stage
may lead to capillary malformations
(naevi, capillary haemangiomas); those

in the retiform stage may cause phle-
bangiomas, arterio-venous angiomas
and arterio-venous fistulae; distur-
bances in the truncular stage may
lead to arterial and venous deformi-
ties such as agenesis, hypoplasia,
anomalous vascular topography, etc.
Considering that the development
of vessels, particularly that of the
veins, proceeds during the whole
course of fetal life and even after
birth, the primary morphogenetic fac-
tor exerts its effect not only in the
first phase of embryonic life but also
in the fetal and postnatal periods.
These malformations may signifi-
cantly be modified by vascular func-
tion, blood circulation, and other
secondary morphogenetic factors.

Primary Morphogenetic

Factors

Followers of the genetic theory
[5, 13] explain the changes by gene
mutation. Some authors [27, 28]

9 Acta Paediatrica Academiae Scieniiarum Hungaricae 18, 1077
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reported the familial occurrence of
congenital absence of valves in the
deep veins, while others [2, 49] de-
scribed the familial occurrence and
heredity of cavernous haemangioma,
and phlebangiomatosis has been sug-
gested to represent a hereditary con-
dition [32]. The familial nature of
primary varicosity has been con-
firmed by many authors [38]. Angio-
dysplasias are often attributed to
some endogenous and/or exogenous
factors acting in different stages of
ontogenesis [1, 8, 9, 10, 18, 21, 25, 35,
39, 47]. Some authors observed angio-
dysplasias developing in connection
with embryonic lesions of the nervous
system [7, 10, 16, 22, 25, 40].

In the present study including 382
patients with angiodysplasia, at
tempts have been made to reveal the
aetiology of these alterations.

Observations

(1) The role of certain genetic infor-
mations is unquestionable.

upper extremity. Her father, paternal
aunt and grandmother also had vari-
cosities.

(b) Considering that certain hered-
itary diseases are associated with
angiodysplasia, the role of genetic
factors cannot be excluded. Telean-
giectasias occur in Osier disease, one
of dominant hereditary character, and
in ataxia teleangiectasia, an autoso-
mal recessive condition. Haemangio-
matosis is characteristic of the auto-
somal dominant syndrome of Hippel—

Lindau and agenesis of the lymph
vessels in the equally autosomal
dominant disease, Milroy lymph-
oedema.

(c) Chromosome analysis was per-
formed in 21 patients with angio-
dysplasia. An aberrant chromosome
was found in one case of complex
angiodysplasia with lymphoedema. It
is, however, well known that some
conditions due to chromosomal anom-
alies, like Turner syndrome, are
frequently associated with angiodys-
plasias. Aortic isthmus stenosis occurs
in one fifth of these cases and lymph-

€)] The familial occurrence of theoedema in an even higher proportion.

lesion could be verified in two cases.

N.N., a 4 months old male infant
from the mother’s first pregnancy,
had cavernous haemangiomas on the
tip of the nose and upper lip. The
mother displayed dysplasia of the hip
and haemangiomas, a maternal aunt
and the grandmother also had hae-
mangiomas.

F.G., a 1-month-old female infant,
the first child from a first pregnancy,
had a vascular naevus and varicosity
on her moderately hypertrophic left

In a Hungarian material of 48 cases
of Turner syndrome angiodysplasias
occurred in 22 patients: 9 had lym-
phoedema, 8 coarcation of the aorta,
3 lymphoedema with coarctatio of the
aorta, 1 patient a congenital heart
defect and 1 intestinal angiomatosis.
Of our own 6 patients with verified
Turner syndrome 3 had lymphoedema
and 1 intestinal angiomatosis.

2 To study the role of environ-

mental factors we examined 7 pairs
of twins of whom 2 were monozygotic.
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Angiodysplasia occurred in one of
them and cavernous haemangiomas
were observed in one, and arterio-
venous angiomatosis of the left hand
in the other. This suggests the role
of environmental factors in the de-
velopment of angiodysplasias.

(@) The significance of teratogenic
compounds has also been stressed 112]
as haemangioendothelioma was ob-
served in patients working with
vinyl chloride, thorium dioxide and
organic arsenicals. Liver angiomas
and cutaneous haemangiomas were
observed also in subjects residing in
the vicinity of polyvinyl chloride
plants.

(b) Drug-induced lesions have not
been observed. Forty-four of the 382
mothers took some drugs, mostly
phenothiazine derivatives, in the 1st
to 3rd months and 23 in the 4th to
8th months of pregnancy. .Mothers of
the other 315 children with angio-
dysplasia did not take any drugs
throughout pregnancy apart from
iron preparations; these were regu-
larly taken by close to 90% of the
pregnants. One mother reported on
taking anticoncipient pills in the 1st
month of pregnancy; her child was
born with venous trunk anomalies.

() No correlation was found be-
tween maternal diseases during
pregnancy and angiodysplasia iti the

Osztovics: Angiodysplamnn 303

offspring. Four mothers were ill in the
1st to 3rd months and 9 in the 4th to
8th months; they delivered normal
children. There was one exception,
a mother who had contracted rubella
in the 2nd month of gestation; the
infection was confirmed serologically.
The baby was born with a giant
haemangioma on the left leg asso-
ciated with thrombocytopenia (Kasa-
bach Merritt syndrome).

(d) Age distribution of the mothers
of the patients was comparable to
that of the normal population Table I.

(e) No correlation was found be-
tween induced abortion and angio-
dysplasias.

Fifty per cent of the patients were
first children, half of them were born
from first pregnancies, the others
from first deliveries after some abor-
tions. Half of the second to fourth
children were also horn after abor-
tions.

(f) The conditions of delivery were
studied in 324 instances. In 281 cases
the delivery was uncomplicated, in 18
complicated, and in 25 instances by
Caesarean section.

(g) Effect of fetal diseases. It was
remarkable that patients with the
same truncular angiodysplasia may
have different syndromes.

F.Il. and S.T., male newborns,
were born with congenital absence of

Tabtle |

Age of mothers at birth of children with angiodysplasia

Age, year <ie 17 20

No. of mothers 2 52

21 24

25 29 30 34 35 39 >40

101 K2 30 14 0
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the femoral vein as confirmed by
angiography. Nevertheless, one had
a complete Klippel—Trenaunay syn-
drome, while the only symptom of
the other baby was a slight swel-
ling of the extremities. It was as-
sumed that in the first patient the
aetiological factor had acted in the
early embryonic period, while in the
other patient the noxa occurred
much later, in the prenatal period
(intrauterine thrombosis ?).

Such cases can only be explained
by fetal diseases, in other words cer-
tain congenital anomalies of the ves-
sels point to intrauterine vascular
diseases. Among these, intrauterine
thrombosis seems to have special
importance. Benirschke and Driscoll
[3] found in 11 of 1718 placentas
(0.64%) allantoic vessel thrombosis,

Fig.

G. Tusnadi. M. Osztovics: Angiodysplasias

once in a stillborn baby. Kloss and
Vogel [24] attribute importance to
several missed abortions. Klippel and
Trenaunay [23] ascribed the syn-
drome named after them to embryonic
infection. Mottled skin was observed
in connatal toxoplasmosis, obliter-
ating endangiitis in connatal syphilis
and granulomatous lesions of the
hepatic vessels in cytomegalic inclu-
sion disease [24].

Secondary Morphogenetic

Factors, Haemodynamic E ffects

Blood circulation and haemody-
namic conditions play an important
role in shaping the vessels. Accord-
ingly, angiodysplasias react sensitively
to the physiological haemodynamic
changes occurring at a given age.

1. Congenital arterio-venous angioma

Acta Paediatrica Academiac Scicniiarum Hiuigarieae 18, 1977
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Fig. 2. Angiogram of an arterio-venous angioma

Fig. 3. Quickly proliferating arterio-venous angioma
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(1) The influence of haemodynamic
changes may manifest during fetal life.

K. A., a female newborn, was de-
livered with a giant arterio-venous
haemangioma, while in V. T ., another
female infant, the angioma developed
some weeks after birth (Figs 1, 2, 3).

M. F., a male infant, exhibited
congenital hypoplasia of the femoral
vein. Compensatory venous dilatation
could be detected at birth already:
a dilated vein transported the blood
from the femoral vein in front of the
symphysis to the external iliac vein
(Figs 4, 5).

It seems as if the defective venous
flow could have been repaired before
birth. Thus, similarly to intrauterine
regeneration [4] a process of intra-
uterine reparation may also exist.

(2) Haemodynamic changes may
have more importance in extrauterine

G. Tusnadi, M. Osztovics : Angiodysplasias

life. In 165 of our 334 patients no
lesion could be observed at birth
(Fig. 6).

@ Haemodynamic changes due
trauma, local infection, physical and
hormonal effects may induce the
growth of congenital arterio-venous
angiomas and accentuate the effect
of shunts [20, 36].

Hormonal effects may play a role
in the development of arterio-venous
angiomas indiscernible at birth but
identifiable in 1 to 2 months old
infants. They grow rapidly thereafter.
The high serum oestradiol level of
11 400 /ig/ml 2 weeks after birth,
then its sudden fall to 22 ~g/ml may
elicit haemodynamic changes similar
to those induced by hormonal activ-
ity in puberty and during the meno-
pause. In these periods of life haeman-
giomas grow in number and size,

Fig. 4. Hypoplastic femoral vein. The great saphenous vein is filling from the deep vein

Acta Paediatrica Acaderniae Scientiarurn Hungaricae 1S, 1977
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Fig. 5. From the great saphenous vein the blood is transported via a congenital compen-
satory vessel to the contralateral external iliac vein

Fig. 6. Age at appearance of angiodysplasia

latent shunts may open up and in this
way varicosities appear. This seems
to be supported by our observation
that the occurrence and quick pro-
liferation of arterio-venous angiomas
cannot be observed in preterm and
small for date newborns. In such
babies the oestradiol level is low and

the hormonal reactions of gestation
are hardly demonstrable.

(b) Prolonged haemodynamic ef-

fects may considerably contribute to
the appearance of venous dysplasias
[11, 19, 33]. This would follow from
our observation that standing and
walking increase the incidence of

Acta Paediatrica Academiae Scientiarum Hungaricae 18, 1977
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venous dysplasias, assumedly by over-
charging the veins of the legs. In cases
of aplasia of the venous valves or
after congenital venous lesions the
symptoms manifest in the later pe-
riods of life under the effect of phy-
sical and hydrostatic loads [14, 29,
30, 45].

(©
indicated by lympho-venous angio-
mas. They are usually observed be-
tween 6 and 10 years of age. In such
cases some trauma is regularly men-
tioned in the history.

In our own material there were 22
lymphatic and 4 lympho-venous an-
giodysplasias. Diagnosis in the latter
4 cases was confirmed by needle
biopsy and angiography.

Thus, both genetic and environ-
mental factors contribute to the devel-
opment of angiodysplasias which are
evolutional anomalies changing in the
course of life. They are usually con-
sidered to represent minor anomalies
but in view of their frequently severe
consequences in later life they deserve
special attention.
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The effect of blood exchange transfusion on the thyroid has been
studied by serially establishing the effective thyroxine ratio (ETR). The ETR
value is slightly increased in the newborn infant and the level is further aug-
mented by blood exchange. Since the ETR level is lower in the transfused
blood than in the blood of the newborn, the finding points to the good thyroid
hormone producing capacity of the neonate.

It has been known for leng that the
serum protein-bound iodine (SPBI)
and the butanol-extractable iodine
(BEI) levels are increased in the first
days of life [2, 5]. The cause of the
finding was then shown to be the
increased thyroid hormone binding
capacity (TBC) of the serum proteins
[7, 12, 13], though the thyroid gland
of the newborn shows hyperfunction
by the iodine uptake test [8] as well
as histologically [14, I(i]. The slight
neonatal hyperthyroidism was finally
corroborated by determining the se-
rum free T4 and T3 contents [3, 6].

In view of its considerable influence
on homeostasis, it seemed interesting
to study the influence on the thyroid
household of an exchange transfusion.
This the more so as after the only
investigation into the subject [17] it
has been recognized that the effective
thyroxine ratio (ETR) [9, 10, 15] was
especially suited for studying the
function of the thyroid gland in the
perinatal period [1, 4, 11].

Material and Method

The material consisted of 10 infants,
6 males and 4 females ranging in age from
| to 5 days and in weight from 1100 to
2700 g. Three of the babies were full-term
and 7 preterm. The babies received a total
of 12 exchange transfusions indicated by
severe hyperbilirubinaemia. The dose of
preserved blood was 200 ml/kg.

Blood samples were obtained from the
neonates at the beginning of each 200 ml
and at the end of the exchange transfusion
and from each 200 ml bottle of blood.
Thus, a total of 111 neonate blood samples
and 19 bottle samples were tested.

ETR was determined with the Res-O-
Mat ETR kit (Mallinckrodt). The basis of
the method is to establish the serum total
T4 level by competitive protein binding
and to determine the free capacity of
thyroid binding globulin (TBG) by labelled
hormone.

For statistical
i-test was used.

evaluation, Student’s

Results

Mean values N S.D. are shown in
Table 1
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Table

Mean ETR values
Blood sample

Neonatal
Pre-exchange

After first 200 nil
After second 200 ml

Preserved
First 200 ml
Second 200 ml

In the samples obtained prior to
exchange transfusion, in two cases
the ETR proved to be higher than
the normal upper limit (Fig. 1) but
the mean ETR did not reach the
hyperthyroid level, although it ex-
ceeded the cord blood value (Table I1).
After infusing the first bottle, the
mean approached the normal upper
limit, while halfofthe individual cases
attained the hyperthyroid level. In
two-thirds of the individual cases an
increase, while in one third a very

14
13-
12 .-
11
lo-
0.9 -

0.8
t11=5.525
po.001

Pre exchange

S.D. in newborn and preserved blood

ETR level
No. Mean = S.D.
12 105+ 0.1
12 1.12 = 0.0S
7 1.14 + 0.28
12 0.96 = 0.09
7 0.99 +0.11

slight decrease occurred. After trans-
fusing the second bottle the mean
value was still somewhat higher
but the scatter was wider and in the
majority of the cases a decrease
was observed (Fig. 2). It was re-
markable that the mean ETR was

low in the samples of preserved
blood.
When analysing the individual

values for age, body weight, maturity
and body temperature, no close con-
nection could be observed.

After first
200ml

Fig. 1. ETR after transfusion of first 200 ml of blood
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Fig. 2. Mean ETR #

200m

S. D. in blood of the newborns and in preserved blood during

exchange transfusion

Discussion

As describedinourearlierstudy [11],
on the first days of life the ETR was
somewhat higher than in cord blood.
The mean remained below the normal
upper limit and, even in individual
cases, it seldom reached the hvper-
thvroid zone. Recently, similar results
have been reported by other authors
11-4].

Some 15 years ago it was found [17]
that the low BEI values of neonates
at the end of the exchange transfusion
increased shortly after it and stabi-
lized at the high pre-exchange level.
This was ascribed to the low BEI
content of the blood used for exchange
and by the increased thyroid function
of neonates.

Determination of ETR is partic-
ularly suitable for studying the effect
of blood exchange on the thyroid
household, since the value is not
affected by changes of the binding
proteins. Such changes must namely
be expected from the use of blood
from adult donors.

In our material, the mean ETR
increased during the blood exchange
transfusion and in half of the cases
the value attained the hyperthyroid
level is spite of the fact that in the
transfused blood the ETR was low
almost without exception. Thus, the
T4 nroduced by the baby must have
been responsible for the increase. This
is an additional proof of the fact that
the newborn baby has an independent
and well-reacting thyroid household

raBLE 1l

ETR values in cord and newborn blood

Blood sample No.
Cord 10
Newborn 12

BTK level

Hange

Mean j S.D
0.99+0.08 QKO- 1.2
1.05+0.1 0.89 1.28
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and its capacity to secrete hormones
can be related to this weight cate- 9.
gory as well.
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Recensiones

H. Schoeppner: Anasthesie und Reanima-
tion in der Kinderneurologie. 316 Seiten mit
59 Abbildungen und 26 Tabellen. Georg
Thieme Verlag, Leipzig 1975. M 59, -

Die sprunghafte Entwicklung der Kin-
derneurologie hat die rasche Erkennung
der akuten neurologischen Katastrophen
ermdglicht. Bei der Therapie dieser Zu-
stande bieten die modernen Verfahren der
Anésthesie und Reanimation eine unent-
behrliche Hilfe. Das Buch behandelt ditl
Probleme der Andasthesie im S&uglings-
und Kindesalter, und die Fragen der Lokal-
und Allgemeinandsthesie anhand einer
grundlichen Erdrterung der anatomischen,
physiologischen und metabolischen Beson-
derheiten des Organismus dieser Alters-
gruppen. Den kinderneurologischen dia-
gnostischen Methoden ist tun gesondertes
Kapitel gewidmet, und es werden auch die
Formen der Pramedikation, deren Formen
und Kklinischer Effekt ausfuhrlich bespro-
chen.

Besonders wertvoll erscheint die Schil-
derung der Pathogenese und Therapie der
vitalen Gefdhrdungen, u.a. die des Schock-
syndroms, der zerebralen Anfélle, des apal-
lisehen Syndroms. Hier wird auch die
Radiotherapie der Hirntumoren erlautert.
Die Anfihrung der dringlichen Laborato-
riumsuntersuchungen und der Normal-
werte des Kindesalters, ferner eine Liste
der in Frage kommenden Narkotika und
anderer Préaparate stellen einen sehr niutz-
lichen Teil des Buches dar. Das jedem
Kapitel zugefigte Schrifttum bietet die
Méglichkeit zum weiteren Studium der
Themen.

O. Kouw.Hks

W. Wenz und ). Beduhn: Extremitaten-
artériographie. V111 + 158 Seiten mit 162
Abbildungen in 277 Einzeldarstellungen.
Springer-Verlag, Berlin - Heidelberg—New
York 1976. DM 1438,-

Mit der Entwicklung der modernen
funktionellen Angiologie wurde es offenbar,
daB sich die sog. peripheren GefaRBkrank-
heiten nicht nur auf die Extremitéaten
beschréanken; oft wird das ganze GefaR-
system oder ein  betrdchtlicher Teil
miteinbezogen. Die veraltete Anschau-
ung der vaskuldren Krankheitsbilder,
die den pathophysiologischen Geschehnis-
sen sehr wenig Aufmerksamkeit schenkte,
hat zu einseitigen diagnostischen und the-
rapeutischen Schemen gefuihrt, deren Revi-
sion im Spiegel der modernen Angiologie
schon lange unerldaBlich schien.

Das vorliegende Buch stellt ein hervor-
ragendes Beispiel der zeitgemé&BRen Kon-
zeption der dynamischen Angiologie dar.
Es widerspiegelt die vieljahrige ausge-
zeichnete Arbeit der Autoren, auf deren
Grundlage sie fur den sich mit Angiologie
befassenden Kliniker und praktizierenden
Arzt die Indikationen und die optimale
technische Durchfuhrung der Kontrast-
angiographie beschreiben und die Auswer-
tung der erhaltenen Aufnahmen grindlich
schildern.

Nach einer ausfuhrlichen Besprechung
der klinischen funktionellen Teste, der ver-
schiedenen rontgentechnischen Apparatu-
ren und der angiologischen MelRgeréate
werden die ra<liologischen Interpretationen
der einzelnen Vaskulaturen erdrtert: dies
geschieht nicht aufgrund der statischen
deskriptiven Réntgenmorphologie, sondern
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es werden alle einzelnen Erkrankungen und
Syndrome in ihren pathophysiologischen
und klinischen Zusammenhéngen behan-
delt.

Die Methoden der Wahl zur Darstel-
lung der GefaRkrankheiten verschiedener
Lokalisation und Natur werden eingehend
angegeben und erdrtert, und danach wer-
den die bei den einzelnen organischen oder
funktionellen, degenerativen oder ent-
zindlichen, chirurgischen, internistischen
und padiatrischen arteriellen, vendsen
und LymphgefaRkrankheiten ermittelten
Kontrastbilder im Zusammenhang mit den
klinischen Symptomen ausgewertet.

Die Monographie bedeutet eine licken-
fullende Hilfe fur alle sich mit der Angio-
graphie befassenden Arzte.

L. Urai

The Genetics of Diabetes Mellitus. Edited
by W. Creutzfeldt, J. Kéberling, J. V.
Neel. X -j- 248 pages with 64 figures and
74 tables. Springer-Verlag, Berlin—Heidel-
berg-New York 1976. DM 38.—

In this book outstanding experts of
the question treat the problem of heredity,
essentially supporting the multifactorial
origin and emphasizing the heterogeneity
of the disease. Data which seem to prove
the recessive or dominant inheritance of
diabetes are also mentioned. Beside the
genetic factors, the environmental ones
are discussed in detail. A separate chapter
(Genetic Syndromes Associated with Glu-
cose Intolerance) deals with diseases which
may be connected with diabetes. From
the paediatric aspect the chapter A Pos-
sible Virus Aetiology for Juvenile Diabetes
is of particular interest. It stresses the
seasonal variations in the manifestation of
diabetes; the fluctuation might be asso-
ciated with the seasonal changes of virus
diseases. It is an important observation
that in children who start school in their
fifth year of life the manifestation of dia-
betes before the age of eight is much more
frequent than in those who start school

Recensiones

education after the age of five. In the chap-
ter HLA Autoimmunity and Insulin-
Dependent Diabetes Mellitus the authors
point out that the occurrence of HLA-Bg
and HLA-BW15 antigens is significantly
more frequent than in maturity onset
diabetes, or in diabetes not requiring insu-
lin treatment. It is emphasized that hyper-
lipidaemia too might be associated with
hereditary characteristics, and in juvenile
hyperlipidaemia anomalies of lipid metab-
olism can be demonstrated in the parents.
In the majority of cases hyperlipidaemia is,
however, connected with some disturbance
of sugar metabolism, which can favour-
ably be influenced by due treatment. In
the chapter Diabetes Mellitus in Identi-
cal Twins reference is again made to the
heterogeneity of the process and to the
marked differences in hereditary factors in
diabetic conditions below and over the
age 0f 40. From the pointof view of compli-
cations the inherited conditions are of
high importance, but the significance of
metabolic disorders will undoubtedly come
in the foreground together with the de-
velopment of vascular complications. The
genetical problems have not yet been
clarified and their importance is increasing
in marriage and genetic counselling. The
book offers considerable help to all those
who deal with diabetes.

L. Barta

K. S. Jones: Asthma in Children. 270 pages
with illustrations. Edward Arnold, London
1976. Price £ 10.—

During the last two decades numerous
new results were added to the physiology
and immunopharmacology of asthma and
the arsenal of asthma therapy has been
completed by new drugs. In spite of this,
there are a number of difficulties in the
course of treatment and mistakes are
common.

The frequency of asthma varies from
1to 14%, the incidence being higher in
males. About5to 10% ofthe patients belong
into the severe group. The mortality of
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asthma amounts to about 1 in 100,000.
Wi ithin this number there was a transitory
elevation in the nineteen-sixties, particu-
larly in England. Asthma is more frequent
in the higher social groups, whereas the in-
cidence of its severe form is higher in the
lower social groups. The probability of
multifactorial heredity is emphasized.

In the chapters on pathology and im-
munopharmacology the now commonly
accepted allergic mechanism is discussed.
The antigen-antibody reaction occurring
on the surface of mast cells induces the
release of chemical mediators (histamine,
Slow Reacting Substance of Anaphylaxis,
Eosinophil Chemotactic Factor of Anaphy-
laxis), then these mediators elicit bronchial
spasm, increased capillary permeability,
etc. In this series of reactions TgE, Ca ion
as well as cAMP participate.

C. B. S. Wood describes in the chapter
on immunological relations the definition
of *“allergy” by Gell and Coombs, and
stresses the importance of immunoglobu-
lins, together with the role of T and B
lymphocytes. In asthma, beside IgE, other
antibodies can also be demonstrated. In
the induction of bronchial spasm, the role
of prostaglandins has been shown. Clarifi-
cation of the immunological status (aller-
gen demonstration, IgE level, radioallergo-
sorbens: RAST test, bronchial provocation)
is of high importance from prognostic and
therapeutic aspects.

The chapter on respiratory function
discusses in detail the characteristic altera-
tions. The expiratory flow-volume curve
is the most sensitive test of the obstruction
of small airways. Among the loading ex-
aminations, free running up to a pulse
frequency of 180—190/min is considered
the most appropriate test.

Tn therapy, epinephrine is recommend-
ed, as well as theophylline, and of the
newer preparations, terbutaline. The toxic
effect of the misuse of aerosol preparations
is emphasized. Disodium chromoglycate
is mentioned as adjuvant in prevention of
the attack. Steroid therapy should he
applied with caution.

As to the psychological relations, the
adequate relations between child and phy-
sician and between physician and parents
is of high importance; the cooperation of
a psychologist is frequently required.

The last three chapters describes the
program of asthma therapy. For the severe
asthmatic, short hospital treatment is
important and education in a special
sanitarium school may be necessary. The
appendix contains a number of useful
tables, dosage of drugs, nomograms.

The book supplies useful help and direc-
tives, particularly for the paediatric pul-
monologist.

G. PODER

Recent Advances in Paediatrics, No. 5.
Edited by David Huri. Churchill Living-
stone, Edinburgh, London and New York
1976. IX + 367 pages. Price £ 10.—

is the fifth volume of a series,
edited earlier by llonglas Gairdner and
now by David Hull. In the preface a
help to busy doctors to keep abreast of
developments” is promised. This seems to
be an understatement as the thirteen
papers, all masterpieces in their field, are
useful refreshers even for the more orien-
tated specialist. The topics cover nearly
all aspects of a child’s life and death. The
prevailing importance and fast develop-
ment of perinatal medicine is represented
by half of the reviews.

The first chapter by E. M. Symonds
deals with intrauterine diagnostics, a grow-
ing field of interest and information also
for the paediatrician. Closely related are
the next two papers by J. K. Brown treat-
ing perinatal brain damage. Pathology,
clinical picture, sequelae are discussed with
a well-balanced evaluation of the role of
hypoxia, trauma and haemorrhage in all
these processes. A logical sequence is the
fine review of Pamela Davies on the care
and prognosis of very low birth weight
infants. Most recent papers herald a break-
through in this field, which would have

This
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been impossible without all the practices
(especially respiratory support) surveyed
in the chapter.

The nextthree papersare similarin their
preventive tendency. J. A. Dudgeon lays
out the up to date strategy of immuniza-
tion programs: “the best and most effec-

tive investments which any government
can make towards its citizens” (CIE
Seminar, Kampala, 1971). Barbara D.

Clayton considers the possibilities of the
early detection and later care of inborn
amino acid disorders, not losing out of
sight the cost/benefit ratio. An important
part of preventive medicine and human(e)
physiology is the early parent-infant rela-
tion, decisive for the future psychoso-
matic status of the newborn (M. H. Klaus
and J. H. Kennell).

Two epidemiologic papers follow: on
respiratory diseases (J. R. T. Colley) and
on sudden infant death (J. L. Emery).
W hile the first is a well-known problem
in Great Britain, and countries of similar
climate, the second shows an unexpectedly
high importance of sudden death in the
lethality of infants from two weeks to one
year.

The rich volume is completed by two
monographs of June L. Lloyd and O. H.
Wolff, both building a bridge to the
pathologic events of older age. The first is
on obesity and the second on hyperlipo-
proteinaemias.

The text of all these papers is well
constructed, informative, clear and con-
cise. Rich references, many of them from
the seventies, are listed at the end of each
chapter.

J. Rosta

J. Pedersen: The Pregnant Diabetic and
Her Newborn. 280 pages with 49 figures.
Munksgaard, Copenhagen 1977.D. Kr. 140.—

Before the use of insulin the mortal-
ity of babies born to diabetic women
amounted to 40—60%. By now this figure
has decreased dramatically but the number
of diabetic pregnancies has increased con-

Recensiones

siderably. After an introductory chapter
quoting the data for this change, Chapter
Il discusses the characteristics of carbo-
hydrate metabolism during pregnancy, the
hormonal interrelations and the tendency
of the insulin/glucagon ratio to increase.
Chapter 111 deals with the different forms
of diabetes and the importance of the
baby’s birth weight, Chapter IV with the
classical and oral treatment of mild gesta-
tional diabetes, and Chapter V with screen
ing for diabetes in pregnancy. Chapter VI
reviews subsequent diabetes in women with
abnormalities of the carbohydrate metab-
olism in the pregnant and non-pregnant
state, and Chapter VIl the influence of
pregnancy on the diabetic woman. Special
emphasis is laid here on the vascular com-
plications and it is recommended to dis-
courage the diabetic woman with prolif-
erative retinopathy or nephropathy from
becoming pregnant. Chapter V 111 discusses
the complications and stresses the sever-
ity of toxaemia, hydramnios and urinary
infections in the diabetic pregnant. Chap-
ter 1X is devoted to the placenta, its hor-
mones and transplacental passage. Chapter
X, the longest of the book, reviews modern
knowledge concerning the fetus, its growth
relations, its pancreas, comparing the
changes observed in this organ with those
seen in the hypertrophic pancreas associ-
ated with erythroblastosis. The half-life
in the fetus of maternal insulin-antibodies
is estimated at 25 days and it is shown
that the changes in the insulin and glucose
levels under a glucose load are uninfluenced
by the presence of antibodies. The type and
frequency of congenital malformations are
discussed in detail, emphasizing their
increased incidence in association with
severe vascular disease and with insulin
coma occurring in the first trimester.
Important are Chapters X 11l and XIV;
they deal with the management of diabetic
pregnancy and the newborn infant includ-
ing the timing and method of delivery, and
with the future years of the surviving baby.
It is mentioned here that the postnatal
mortality of diabetic mothers has decreased
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to 4% which is still tenfold of the overall
figure in Denmark. Manifest diabetes may
be expected to occur in 1% ofsuch children
before 18 years of age, a frequency 25-fold
of the one for the whole population. The
final chapter discusses the planning of
pregnancy; it is stressed that diabetic wo-
men must not have more than two children.

This excellent monograph is a reliable
source of knowledge concerning the dia-
betic pregnant and her fetus and child and
offers a well-selected large list of papers
and monographs on the subject. The book
is a must for all obstetricians and paedia-
tricians, and also internists, who have to
treat diabetic pregnants or their babies.

L. Harta

C. E. Koop: Visible and Palpable Lesions

in Children. 123 pages with 62 figures.
Grune and Stratton, New York, San
Francisco, London 1976. Price § 13.75

From the preface we understand that
the author’s aim was to give in the hands
of the practising paediatrician a manual
that will supply him due information about
all the visible and palpable changes de-
veloping in children and also enable him to
give adequate answers to the parents’
questions which they may pose concerning
the changes at issue. Most of them require
some surgical solution and they seldom
cause any difficulty to they paediatric sur-
geon, but it is not this specialist but the
paediatrician or the G. P. to whom the
questions are addressed. The questions
raised mostly concern three problems, viz.
whether the change is benign or malignant
in nature; whether it calls for surgery and,
if so, when must the intervention be per-
formed; and lastly, what is tin; prognostic
aspect. On the basis of his vast experience,
the author, one of the world's leading
authorities in paediatric surgery, gives
clear and concise answers, often in a single
sentence, to every question that may arise.
In seven chapters he discusses the single
parts of the organism, viz. 1. head and
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face; 2. neck; 3. chest; 4. abdomen;
5. inguinal area, scrotum and penis; 6. rec-
tum; 7. extremities and skin. Chapters 8
9 deal in some more detail with the hae-
mangiomas and lymphangiomas. The last
chapter deserves special attention although
it extends to two pages in all. It discusses
neonatal screening for inborn conditions
incompatible with life. In this chapter
there is a 20-line paragraph on two-minute
examination. Roth the chapter and espe-
cially this paragraph should be learnt by
heart by every obstetrician and paediatri-
cian who has to deal with neonates.

K. Kontor

H. F. R. I'reohtl und 1). J.
Die neurologische Untersuchung des reifen
Neugeborenen. 2. Uberarbeitete Auflage
VIl -f- 104 Seiten mit 54 Abbildungen in
89 Einzeldarstellungen. G. Thieme Verlag
Stuttgart 1976. DM 13,80

Beintema:

Mit der Entwicklung der Kindernouro-
psychiatrie ist die Beherrschung der neuro-
logischen Untersuchungsmethoden bei Neu-
geborenen eine Notwendigkeit geworden.
Hierzu bietet die vorliegende ausgezeich-
nete Monographie eine unentbehrliche
Hilfe. Sie schildert auf wenigen Seiten
duBerst gedrungen und klar diese Unter-
suchungsverfahren.

In der Einleitung wird die Strategie der
Untersuchungen und der Begriff Risiko-
kind erdrtert. Sodann werden die Magnus-
reflexe und vegetativen Symptome in den
verschiedenen Kdérperlagen besprochen und
schlieBlich die Ergebnisse und diagnosti-
schen Madglichkeiten der neurologischen
Untersuchungen zusammengefalit.

Der Umstand, dal? die Methodik jeder
Untersuchungsart auch mit zahlreichen
gut verstédndlichen und plastischen Abbil-
dungen demonstriert wird, gestaltet das
hervorragende kleine Taschenbuch zu ei-
nem unentbehrlichen Wegweiser in der
taglichen diagnostischen Arbeit des Neo-
natologen.

O. Kohlhéb
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A. Windobfeb Und H. Tbuckenbbout:
Kinderérztliche Notfélle. X + 378 Seiten
mit Abbildungen und 24 Tabellen.
G. Thieme Verlag, Stuttgart 1976. Preis:

DM 26,80

Das Buch ist die neunte neubearbeitete
und erweiterte Auflage der von B. de
Rudder Vvor 28 Jahren konzipierten und
herausgegebenen »Kinderdrztliche Notfall-
fiebelv. Es ist ein ausgesprochen der Praxis
dienendes Werk, das die Autoren fur den
akute Zustdnde behandelnden Arzt als
einen praktischen Wegweiser verfalt ha-
ben. Die theoretischen Erlduterungen der
verschiedenen Krankheitszustinde werden
sozusagen ganz unterlassen, um nach ihrer
Definition die charakteristischen Symp-
tome der einzelnen akuten Zustdnde zu
besprechen und sodann eine entschiedene
Stellungnahme und Anweisung hinsicht-
lich der therapeutischen MaBnahmen zu
geben. (Diese kategorische Bestimmtheit
kann zu der Ansicht fithren, daB ein davon
abweichender Therapieplan stets unrichtig
sei; das ist aber sogar bei der Versorgung
akuter Zustdnde nicht immer eindeutig
der Fall. Bez.) Bei der diagnostischen und
therapeutischen Arbeit durften die viel-
faltigen natzlichen Tabellen, und fur den
sich mit diesen Themen eingehender befas-
senden Pé&diater das ausgezeichnete zu-
sammenfassende Literaturverzeichnis eine
groBe Hilfe bedeuten.

D. BEKEITI

W. Frescher: Therapie des Status epilep-
ticus. X + 104 Seiten. Schattauer Verlag,
Stuttgart—New York 1976. Preis: DM
18,—

Der Verfasser hat die Probleme der
Behandlung des Status epilepticus auf-
grund von zahlreichen (314) Literatur-
angaben und eigenen Erfahrungen zusam-
mengefallt. Obwohl sieh die Haufigkeit des
Krankheitsbildes vielleicht vermindert hat,
mufll man auch beiden heutigen therapeuti-
schen Mdglichkeiten mit einem lebens-
gefdhrdenden Zustand rechnen, dessen

Letalitdt etwa 20% betrdgt. Unter den
Todesursachen sind vor allem Herz- und
Kreislaufinsuffizienz .Depression des Atem-
zentrums und Hirnédem zu verzeichnen.
Unbehandelt kommt ein Status nur selten
zum Stillstand, so daB die adequate Be-
handlung eine Notwendigkeit ist.

Das Buch bespricht die verschiedenen
Status-Formen, die antikonvulsiven Medi-
kamente und deren Wirkungsmechanis-
mus. Es wird betont, dal nicht jeder Fall
unbedingt mit BewulRtseinsverlust einher-
gehen mufB und es Formen gibt, bei denen
die motorischen Komponenten fehlen.
Unter Berucksichtigung des Schrifttums
und der eigenen Erfahrungen halt der
Autor nach wie vor Diazepam als das
Mittel der Wahl. Die Anwendung von
Diphenylhydantoin oder Phénobarbital
ist etwas in den Hintergrund getreten,
und in bezug auf das vielversprechende
Clonazepam sind die Erfahrungen ziemlich
widersprechend.

Es wird ferner hervorgehoben, daR die
antikonvulsiven Substanzen immer intra-
vends und in entsprechender Dosis ver-
abfolgt werden sollen. Ausfihrlich werden
Dosierung, die Vor- und Nachteile und
schlieBlich die Nebenwirkungen der ein-
zelnen Medikamente erdrtert. Die Mono-
graphie bietet eine griindliche Besprechung
der heutigen Auffassung Uber die zeit-
gemé&Re Therapie des Status epilepticus.

O. Kohlhéb

P.0tto und K. Ew e: Atlas der Rectoskopie
und Coloskopie. X1 + 96 Seiten mit 31
Textabbildungen, 115 vierfarbigen Abbil-
dungen und H Tafeln. Springer-Verlag,
Berlin—Heidelberg—New York 1976. DM
98,—

Die Rectoskopie und Coloskopie, diese
wichtigen und notwendigen endoskopi-
schen Untersuchungsverfahren, werden
nicht nur von Chirurgen, sondern gelegent-
lich auch von den Vertretern verschiedener
Fachdisziplinen, wie Internisten, Gynéako-
logen, Urologen, Padiatern usw. durch-
gefihrt. Die Bedeutung des vorliegenden
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aus 26 Kapiteln bestehenden Atlasses soll
ohne auf die Beschreibung der Einzelheiten
einzugehen, im folgenden zusammengefallt
werden.

Es wird die Wichtigkeit der die Grund-
lage der endoskopischen Untersuchung bil-
denden Anamnese und der in erster Reihe
vorzunehmenden und schon gewisse Orien-
tierung bietenden digital-rectalen Tast-
untersuchung betont. Tn zahlreichen aus-
gezeichneten Abbildungen werden die ver-
schiedenen optimalen Lagerungsarten und
das bendtigte Instrumentarium ausfuhrlich
dargestellt. Oie vorziuglichen farbigen
Schleimhautaufnahmen sind von einem
kurzen, doch klaren, die Diagnosen unter-
stitzenden erkldrenden Text begleitet. Zur
weiteren Information enthdlt jedes Kapitel
entsprechende Literaturhinweise.

Der Atlas wird jedem Arzt, der die
Rectoskopie und Coloskopie erlernen
mochte, ein wertvoller Ratgeber sein und
auch fur jene manche Anregung und Berei-
cherung bieten, die diese Methoden schon
beherrschen.

I. Hittner

Il. Haubauer, R. Lempp, G. Nissen,
I’. Strunk: Lehrbuch der speziellen Kinder-
und Jugendpsychiatrie. 3., Uberarbeitete
Auflage. XIV + 475 Seiten mit 43 Abbil-
dungen. Springer-Verlag, Berlin—Heidel-
berg—New York 1070. DM 08,—

Das vorziglich verfalRte Lehrbuch hat
binnen funf Jahren seine dritte Auflage
erreicht. Es ist auch ganz verstandlich,
da die Kinderpsychiatrie, diese neue
Disziplin, bis dahin ein die vielen Richtun-
gen in Betracht ziehendes, dennoch eine
einheitliche Auffassung aufweisendes Lehr-
buch vermissen mufte.

Die gute Orientierung ist durch die
klare Einteilung gesichert : die Krankheits-
bilder und Syndrome werden stets im
Spiegel der Symptome, Atiologie, sozialen
Bedeutung, Diagnostik, Differentialdia-
gnostik Fehldiagnosemadglichkeiten, The-
rapie und Prognose behandelt.

Die Rahmen einiger in der Urauflage
lediglich bertuhrten Krankheitsbilder (z. B.
Verwahrlosung, Schulprobleme) wurden
mit den wissenschaftlichen Forschungen
der vergangenen Jahre entsprechendem
Inhalt, von plurilateralen-plurikausalen
Aspekten bearbeitet, bereichert. In der
vorliegenden Auflage wurden der Enurese
ein grofRerer Raum gewidmet und hinsicht-
lich der Oligophrenie und des Dementa-
tionszustandes die MalRe eines Handbuches
erreicht. Fur den sich mit den Sprachsto-
rungen und der neuerdings haufiger vor-
kommenden Legasthenie befassenden Spe-
zialisten bietet das Buch inbezug auf deren
Entwicklung und Korrektion viel Hilfe.
Den neuen gesellschaftlichen Erscheinun-
gen angepafltwerden auch die Probleme der
jugendlichen Rauschmittel-Halluzinogen-
sucht mit ihren asozialen und organischen
Zusammenhéngen und jene der dis- und
antisozialen Haltung eingehend bespro-
chen. Das Buch informiert ferner uber die
sich auf die kriminellen Jugendlichen in
der Bundesrepublik beziehenden praven-
tiven, protektiven und StrafmaBnahmen.

Allen, die sich mit der Jugend befassen:
dem praktizierenden Arzt, Kinderarzt.
Kinderpsychiater, P&adagogen, Erzieher.
Vertreter von Justiz oder Vormundschafts-
behdrde vermittelt das Werk zeitgemélie
Anschauungen, guten Ratund ernste Hilfe.

L. Osépanyi

Kardiotokographie. Herausgegeben von
W. M. Fischer. 2. Uberarbeitete und erwei-
terte Auflage. XVIIlI + 508 Seiten mit
216 Abbildungen in 565 Einzeldarstellun-
gen. Georg Thieme Verlag, Stuttgart 1176.
DM 08,-

Das von W. M. Fischer, E. Halber-
stadt, H. Ruttoers, 1). Berg unter Mit-
wirkung von H. Brandt, J. Heep, A.
Huch, R. Huch, H. D. Junge und I
Stude bearbeitete Lehrbuch (Atlas) ist von
héchstem Range. Es gliedert sich in 7 Kapi-
tel. Einleitend werden von Fischer die
Methoden zur Erfassung und Betrennung
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der Risikofalle und dann im 2. Kapitel von
Berg die Kontrolle von Risikoschwanger-
schaften erdrtert: Ultraschall- und hormo-
nelle Diagnostik (OeB, HPL, AFP), Frucht-
wasseruntersuchung (Mekonium, Bilirubin,
Phospholipide, Kreatinin, Zolltypen), abdo-
minales EKG, Plazentaperfusionsmessung
(Stude und Fischer), uteroplazentare
Durchblutung (mit Isotopen), Kardiotoko-
graphie, Fetalblutanalyse (Heep), trans-
cutane p 0 2Messung beim Feten (R. und
A. Htjch). Das 3. Kapitel faRt die Grund-
lagen und klinische Wertigkeit der Kardio-
tokographie (CTG) vorzuglich zusammen
(Fischer). Die kontinuierliche kardiotoko-
graphische Uberwachung ist heute die
einzige zuverlaBliche ante- und intrapar-
tale fetale KontrollmaBnahme. Dieses Ka-
pitel ist ein Leitfaden zur Analyse und
Interpretation des Kardiotokogramms.
Auch erhdlt man einen guten Uberblick
Uber die Physiologie und Pathologie der
Uterusmotilitat, die Stimulation oder Hem-
mung der Wehentétigkeit und uUber das

physiologische und pathologische fetale
Herzkreislaufsystem. Hierzu tragen die
ausgezeichneten Abbildungen und Tabellen
bei. In dem 4. Kapitel — ein Atlasteil -
werden die Tokogramme der ante- und
intrapartalen.in der Praxis fir den Feten ge-
fahrlichsten Herzfrequenzalterationen de-
monstriert (Halberstadt). Das 5. Kapitel
ist der Technik,den Registrierprinzipien und
typischen Fehlinterpretationen von Kar-
diotokogrammen gewidmet (Ruttgers).
Hervorzuheben sei noch das letzte
Kapitel, das sich mit der modernen Neu-
geborenentberwachung (verschiedene bio-
chemische und biophysikalische Unter-
suchungsmethoden) befalt, und die Varia-
tionen des Kardiorespirogramms und die
praktische Bedeutung der transcutanen
pO 2Messung erlautert.

Das Bildmaterial ist musterhaft. Das
Werk ist bei der geburtshilflichen und peri-
natologischen Arbeit unentbehrlich und
sollte in jedem sieh mit diesem Gebiet
befassenden Institut anzutreffen sein.

B. ZSOLNAI
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KEZIRATOK KOVETELMENYEI

A cikkek két példanyban adandok be, ugyanigy a tablazatok és abrak is.
Minden szdveget kériink dupla sorokba legaldbb 4 cm-es margoéval gépelni
(szabvany oldal 25 sorX 50 betl). Mashogy gépelt kéziratokat csak akkor
fogadunk el, ha azokat mi fordittatjuk idegen nyelvre. Minden oldal (tab-
lazatok és irodalom is) folyamatosan megszamozando.
Az irodalmi hivatkozasok abécé sorrendben megszamozandék. A széveg-
ben csak a szamokat kell feltiintetni. Az irodalomjegyzékben szerepelni kell
a hivatkozott cikk minden szerz6je vezetéknevének és keresztneve(i) rovidi-
tésének, a cikk cimének, a folydirat roviditett nevének, a kdtetszamnak, az
oldalszamnak és a megjelenési évnek. Szerz6k neve helyett nem szerepelhet
et al. A folyoiratok nevének rdéviditése a WHO World Medical Periodicals
szerint torténjék. Konyvekre vald hivatkozasnal szerepelni kell a szerz6(k)
vezetéknevének és keresztneve(i) roviditésének, a kényv cimének, kotetének,
kiadasi sorszdménak, a kiadé nevének, a varosnak, a kiadas évének és a hi-
vatkozott rész oldalszaménak. Példaul:
Kerpel-Fronius, E., Gacs, G.: Serum insulin values. Acta paediat. Acad.
Sei. hung. 16, 197 (1975).

Crosse, V. M.: The Preterm Baby. 7th ed. Churchill Livingstone. Edin-
burgh and London 1971, P. 165.

Detter, J. C.: Biochemical Variation. In: Textbook of Human Genetics,
ed. G. Fraser, O. Mayo. Blackwell Scientific Publications, Oxford
1975, P. 115.

A cikkben csak kongresszusnyelven megjelent munkakra lehet hivat-
kozni.

A cikknek révid kivonattal kell kezd6dnie. Ennek tartalmaznia kell azt,
hogy mit vizsgaltak, milyen mddon, valamint a vizsgalat eredményét és az
esetleges kovetkeztetést egy mondatban. E kivonatbo6l beadandé egy magyar
verzid is két példanyban; ennek tartalmaznia kell a cikk cimét és dsszes szer-
zGjét.

A mellékelt képek (abrak) hatlapjara rairand6 az els6 szerz6 neve, a
kép szama és megjeldlendd, hogy melyik része legyen feldl.

A tablazatok ugyanigy jeldlend6k, és olyan cimmel kell ellatni &ket,
amely a szoveg olvasasa nélkul is érthet6vé teszi az adatokat.

A tablazatok és képalairdsok kiilén oldalon adandok be.

A cikkben emlitett gydgyszerek a WHO kdd neviikdn kell hogy szere-
peljenek (Recommended International Nonproprietary Names); gyari nevek
nem szerepelhetnek.
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PREPARATION OF MANUSCRIPTS

A current issue of the Acta should he consulted for general style.
Two complete copies of the manuscript including tables and illustra-
tions must be supplied. All material should be double-spaced with margins
at least 4 cm wide. Material typed otherwise will be returned for retyping.
Pages should be numbered consecutively.
References must be numbered in alphabetical order and only the num-
bers should appear in the text. References to papers should contain every
author’s name, initials, title of paper, title of journal, volume, lirst page of
paper, and year of publication. Use of et al. instead of authors’ names is
not accepted. Abbreviations of journals should be those listed in World
Medical Periodicals. References to books should contain the authors’ names,
title of book, volume, edition, name of publisher, city, year of publication,
and page number of reference. E.g.
Kerpel-Eronius, E., Gacs, G.: Serum insulin values. Acta paediat. Acad.
Sei. hung. 16, 197 (1975).

Crosse, V. M.: The Preterm Baby. 7th ed. Churchill Livingstone, Edin-
burgh and London 1971. P. 165.

Detter, J. C.: Biochemical Variation. In: Textbook of Human Genetics,
ed. G. Eraser, O. Mayo. Blackwell Scientific Publications, Oxford
1975. P. 115.

Authors are requested to begin their paper with an abstract and to add
an alphabetical list of any unusual abbreviations used, with meanings.

Hlustrations must be identified by number and author‘s name, and the
top should be marked. Their place should be indicated in the text. Legends
for figures should be written on a separate sheet.

Tables must be comprehensille to the reader without reference to the
text and accompanied by headings.

Drugs must be referred to by their WHO code designation (Recom-
mended International Nonproprietary Name); use of proprietary names is
unacceptable.

Papers are accepted subject to editorial revision.



ACTA PAEDIATRICA

TOM XVIII—BblN. 3—4
PE3IOME
BAKTEPUANTbHBIE 3APAXEHWNA CpOKe npopesblBaHUA OTAE/IbHbIX MOCTOAH-

HOBOPOXAEHHbBIX B 1970-X FTOOAX

X. TABEP, A. W.

WNEEP, N. X
u. N. YPTEATA

3. E. PYNLONb®

[ns ycTaHOBNeHMA 4acToTbl 3ab0sieBaHunii
CerncucoM v MeEHWHIUTOM, OMNpefesnieHns cMepT-
HOCTW W BbIAAB/IEHNSA NATOreHHbIX BO36yAN-
TeneH 6bin o6paboTaH mMaTepuan OTAeNeHUs
HOBOPOX/AEHHbIX OAHON 60MbLLONM 60N1bHNULbI3A
1973 74 rr. W3 18465 HOBOPOXAEHHbIX
ToNbKO y 100 6bln1 06Hapy»XeH cencuc ny 20
conyTcTBylOWMUA emy MeHuHrut (5,1 wn
11000), netanbHoCTL B rpynne C Cencucom
pocturna 38%, B rpynmne ¢ MEHUHTUTOM 60%.
CambIM YacTbiM BO30yfguTenem 6bia cTpen-
TOKOKK B, BbI3BaBLWIMUA 28% 3a6oneBaHuii
cencucom W 65% MeHUHruTom. [pamnono-
XUTeNbHble KOKKW B 3TUOMOMMU 3TUX 3a60-
NeBaHW NpuvHUManu y4yactne B 47% u,
COOTBETCTBEHHO, B 42% cny4aes. B 20% cny-
YaeB MEHUHIUT 6blN BbI3BaH rpamoTpuuaresb-
HLIM/ 3aHTpob6auunnamu. PesynbTaTbl HacTOSA-
Liero wuccnefoBaHUA  yKasblBalOT Ha  Bce
BO3pacTalolyo po/ib  rPaMnonioKUTeNbHbIX
KOKKOB — 0CO0EHHO B CTpenTOKOKKOB — B
NeTanbHOCTU Y HOBOPOXJEHHbIX.

BAVAHUE MATEPUHCKOIO JKABETA
HA PA3BWTWUE 3YBEOB Y JNETEW, HE
CTPAJAIOLWNX ANABETOM,

B MEPWOJ, CMEHbI 3YBOB

n.AAGNEP, K. 4. oETT nJ1. BOXATKA

Mbl n3yyanu passutue 3y6os y 150—170
fneTeid 6 15-neTHero BospacTta, JOCTOBEPHO He
MMEBLUUX HapyLUeHWA yrneBofHOro o6MeHa,
mMaTepy KOTOpbIX CcTpagann paunabetom. [pu
CpaBHeHWW 3TON rpynnbl, 06CNef0BaHHON B
[OunabeTnyeckom uHcTUTYTe B Kapncbypre, ¢
BEHIEPCKUMM cTaHAapTamMu u ¢ cTaHjaptamu
AP, Mbl He 06HaPYXWUNN HU'Y MaNbYUKOB, HU
y [eBOYEK 3acCNy>XuBawlnUXx BHUMAHUA OT-
KNOHEHWU HU KaK B OTHOLIEHWW BblMageHUs
OTfle/IbHbIX MOJIOYHbLIX 3Y60B W B CpefHeM

HbIX 3y60B, TaK W HW B OTHOLUEHUWU CPefiHero
yucna no rofaMm MnpopesoBLUNXCA MOCTOAHHbIX
3y60B. Onupascb Ha HaKoMJeHHble B Xarep-
croyHe (CLUA) faHHble, Mbl OLleHUBaNun passu-
Te 3y60B TakXe OTAeNbHO Y Kaxpaoro 06-
CreflyeMoro u BblpaXkann ero ejUHCTBEHHbIM
YncnoM (T. H. «XapakTepHoe» 4ucno). Mol uc-
cnefloBanv BAUSIHWE Ha CPeAHUE 3HAYEHMA NN
pacnpefieneHne xapakTepHbIX 4ucen, — yac-
TUYHO Ha BCeM MaTepuasie, 4acTUYHO B OT-
feNlbHbIX MOArpynnax, — HEeCKO/IbKUX na-
paMeTpoB pebeHKa WAM CBA3aHHbLIX C Aunabe-
TOM MaTepPUHCKUX MNapamMeTpoB, OMnpefesieH-
HbIX N1M60 Npu poxaeHun, nn6o BO Bpems
faHHoro o6cnefoBaHusA (HaTa/lbHble UK aKTYy-
anbHble napameTpsbl). K yucny aTux napamet-
pOB OTHOCWAMCL: Bec W ANMHa Tena pebeHka
npyv poXAeHWi, Bec Tena B Nepuoj cToma-
TONOrMYecKoro o6cnefoBaHns, Knaccuguka-
uMa mMaTepu no YahTW, Hannume U CTeneHb
peTMHONATUKN, COCTOSIHWE O6MeHa BelLecTB Ha
BCEM TMPOTSDHKEHUM OGEPEMEHHOCTU, a TakXe
XPOHONOTMYECKUA BO3pacT pebeHKa. Vimeetcs
HekoTopas 3aBUCMMOCTb MeXAy AunabeTom
MaTepu 1 pasBuTueM 3y60B y pebeHKa: gnabet
- napannenbHO €ro TSHKeCTU, BbIPaXKeHHO
TpeMs napameTpamu, — 3afiep>XuBaeT passu-
TWe, XOTSA B rpynnax, Bblfe/eHHbIX COrnacHo
BbILUEN3NIOXKEHHBIM TOYKaM 3pEHUSA, Mbl He
BbIABUIN CTAaTUCTUYECKM [OCTOBEPHON pas-
HUUbI B pasBuTum 3y60B. CTaTUCTUUECKU
[0CTOBEPHOE 3anasfblBaHWe Mbl Habngann B
pasButun 3y6oB y 8,5—11,5-neTHUX no
cpaBHeHUIO ¢ 12,5—14,5-neTHUMU, ¥ KOTOPbIX
oTMeyanocb Hebosnbllas akuenepaums. 3ame-
YeHHaa y 6,5- 7,5-neTHMX akuenepaums He
Oblna CTaTUCTMYECKN [AOCTOBEPHOW. AKTyanb-
Hblli Bec Tena o6cnefyeMblX AeTeil Toxe 06-
Hapy>Xun onpejeneHHy0 B3anMMOCBA3b C pas-
BUTMEM 3y60B: y fAeTeil ¢ 60NbLIMM BECOM Ha-
6noganacb Hebonblaa akuenepauus. Bec
1 ANVHa Tena npu poXxaeHWU camm no cebe He
B/IMANN Ha pasBUTWe 3y60B Yy 3Toli nonynsa-
uun. Bec Tena, onpesaeneHHbIn Bo Bpems 3y60-
BpayebHOro OoCMOTpa, a TakKXXe BeC W [/IMHa
Tena nNpu PoXAEHWW, Yy AaHHOW nonynauuii
CTaTUCTUYECKN [AOCTOBEPHO OTAMYanUCb OT
MeX/yHapoAHbIX CTaHAapToB.



CNTYUAN 22-TPUUICOMHOW MO3ANKMU

M. OCTOBWUYUY mnT. NBAAWN

B 60% pa3BoAuMbIX B KynbType KpOBS-
HbIX K/1IETOK, B3fATbIX OT COMATUYeCKU U yM-
CTBEHHO OTCTaNoON [eBOYKM C BPOXAEHHbIM
NOpoKOM cepAua W pasHbIMA MNpuU3HaKamu
aucmop@un, Hawau MaseHbKy, JIALWHIO
aKpoLeHTpPUYeCKyto XpomocoMmy. 3ITa foba-
BOYHAas XpoOMOCOMa OKaszanacb 22-i.

10g25 —qter TPUCOMUA N3 CEMENHON

TPAHC/IOKALMW, C t(4;10) (g33;q24)

TPAHCNOKALUMEWN Y POAUTENEN
OTLA

M. OCTOBWY nu T. KACALW

Y rpyfHoro pebeHka MY>XCKOro nosna 06-
Hapyxunun 10q24—qtei-Tpucommnio. CUMMNTOMbI
COOTBETCTBOBA/IM TAKOBbIM, OMWUCAHHbLIM [pY-
rmmmn asTopamu. [egywika un 6abywka pe-
6eHKa Obln 6NU3KUMU POACTBEHHUKAMU, W Y
obomx umenacb oaMHakosas cbanaHCMpoBaH-
Haa  t(4; 10) (933;924) TpaHcnokauus.
B aHaMHe3e TaXenas reHeTuyeckas HeypasHo-
BELIEeHHOCTb: 4 pfeTeli M3 NATM yMepnu B
MnafieH4ecKoM Bo3pacTe. EAMHCTBEHHbI CO-
CTaBLWIMWIACA B >XMBbIX — O0Tel, npobaHaa,
06HapyXusWwnii Ty e cbanaHCMPOBaHHYIO
TpaHc/AoKaLumio.

NEYEHWME MEHTAMWAMHOM
BPOXAEHHOIO NEHEPA/TN3OBAH-
HOIMo KAHAWNAWNA3A

r. ToT, r. MuUKAow, A. KEPEKELUW
M. KATOHA un 4. CAPBALU

ABTOpbl HacToslell cTaTbu c006LAT O
nevyeHUM NEHTaAMUAMHOM HOBOPOXAEHHbIX fe-
Teil, 7 U3 KOTOPbIX CTPafann KOHreHUTafb-

HbIM reHepasin30BaHHbIM  KaHAUAMA30M U
O4WH — CENCUCOM KaHAUAHOIO MPOUCXOX-
fAeHus. TleHTaMugUH BBOAUCA B TeyeHue 6

LHel, B po3e 4 MI/Kr BeHb BHYTPUMbILLEYHO.
Mpu nevyeHUN NeHTaMUAMHOM BbICTPO M34e3nun
KOXHble MPOsABNEHUA 3ab0neBaHUsA, He Noj-
fLaBaBLUMeCs NpejLLecTBYOLLLEMY MECTHOMY fle-
yeHut. [locne 7—8-AHEBHOro ne4vyeHua Bce
60M1bHbIE MOMNPaBUAUCL U 6bIIN BbINUCAHbI U3
601bHULbI.

SNTIEKTPOSHLUE®PANOIPAGNA WU
TEPMOXEHUWE MWIPALNN
NENKOUMNTOB ANKANVNYECKUM
MMN3JIMHOBLIM TIPOTEVNHOM T1PU
MEHWHIMTE HA TIOYBE
SMNMNOEM Ne IECKOIO TAPOTUTA

r.KANW, O.YUXEWUWN nT. HEPTEW

Y 20 60/1bHbIX C MEHUHTUTOM, BO3HUKLUUM
Ha royBe 3MWUAEMUYECKOro MapoTuTa, Mpo-
BOAW/INCL 3/1IEKTPO3HLEethanorpapuyeckme uc-
CNnefioBaHNA U BbINOSTHANCSA TECT TOPMOXKEHUSA
MUrpaumm NeiikouMToB LENOYHbIM MU3/TNHO-
BbIM MpoTeMHOM. B 14 cnyyaax 6biam o6Hapy-
>KeHbl cnabble U yMepeHHble OTK/IOHEHUS Ha
3N1eKTPO3HLehanorpaMmmax, ykasblisawLine Ha
0flHOBpeMeHHOe Hanuuune 3HueanmTa. Kne-
TOYHYIO PeaKTMBHOCTb Ha anKaJanm4yeckui
MW3/IMHOBLI MPOTEUH, OAHAKO, yAanocb mMo-
KasaTb TONbKO B 4-x cny4yasax. 3To Habnio-
fleHne noATBpexaaeT MpeAnosioXeHne, co-
rfacHo KOTOPOMY MEHWHro-3HuedannT, BO-
3HMKLUUIA Ha NoYBe 3INMAEMNYECKOro napoTuTa,
pa3BuBaeTcs NyTeM MPSIMOro AecTBUS BUPY-
ca Ha HepBHYH TKaHb, TO ecTb, Heiliponnepru-
YeCKMe MeXaHU3Mbl He UrpalwT ponanm B ero
BO3HWKHOBEHMMN.

CPABHEHWE [ABYX METOAUK
(HUTPUTHOW W AUMCNAWNLHOWN),
MPUMEHSAEMBIX [ONS BbIABNEHUA
BEAKTEPUYPUN

r. OAPT n WN. 2JEP

ABTOpbl CpaBHWBAKT pe3ynbTaTbl Bbl-
60pPOYHbIX aHa/IM30B MOYW, BbIMOSTHEHHbLIX Ha
OCHOBE peakunn ¢ HUTPUTOM M COCHUTbIBAHWUSA
bakTepuin Ha pguncnaigax. CneunduyHoCcTb
peakunmum ¢ HUATpUTOM paBHAnacbL 99,8%,
yyBCTBUTENbHOCTL 93,10% 1 BOCNPOU3BOAM-
MocTb — 100%. CneuudunyHoctb dipslide-
aHannsa pasBHAnacb 94,5%.

ABTOpPbI CUYUTAIOT, 4YTO [/1 BbIGOPOUHbLIX
o6cnefoBaHunii LenecoobpasHo BbIMOMHATL pe-
aKLMI0 C HUTPUTOM, NOCKOJIbKY OHa creyudny-
Ha, fJocTaTo4yHa YyBCTBUTE/IbHA, ObLICTPO BbI-
nonHumMasa u fpewesas, dipslide-meToguka —
BCNeACTBME CBOE BbLICOKOW CTOMMOCTU MU
YaCTOTbl JIOXKHOMONOXMUTENbHbIX peakunin —
He roaMTCA ANSA BbI6GOPOYHbLIX 06CMeA0BaHN,
HO BIOJIHE MPUrofHa Ans nojcyera KonnMyecTsa
6aKTepuini B HUTPUTHOMONOXNTENBHOW MOYe.



AKTUBHOCTb 1dh-nsosH3uma
MEPNDPEPUNYECKINMX KJ/ETOK TWMA
T NBY HOBOPOXAEHHBIX PA3HOIO

FECTALMNOHHOIO BO3PACTA

n. KAPMAXWH, X.
A. MAKAH

YEPHAHCKUN,
u M. CEBETEW

ABTOpPbI MPOU3BOANAN BblfefleHne NUMQO-
umToB TMna T n B y 3[40pOBbIX 3pefibIX HOBO-
POXAEHHbIX W Y HeJOHOLUEHHbIX feTel, po-
anBwmxca Ha 28 33 Hegene 6epemMeHHOCTM,
Ha OCHOBAHWUW AKTUBHOCTU K/IETOYHOrO MU30-
3H3MMa LDH. ABTOpblI cuuTaloT, 4TO 3Ta Me-
ToAMKa MpUrofHa [f1a [OMoSHeHUA u 3ame-
LLIEHNSA TEXHUKW, B OCHOBE KOTOPOM NeXUT no-
BEpPXHOCTHasi MapKupoBka. B xope akcnepu-
MeHTOB 6blnia 06HapyXeHa pasHuua Mexay
aKTUBHOCTbIO 3H3MMOB Y [OHOLUEHHbIX W He-
[OHOLLEHHbIX HOBOPOX/AeHHbIX. OkKasanoco,
YTO Yy HEe[OHOLUEHHbIX [AeTeil aKTUBHOCTb
hpakuum LDH-1 B KneTkax B-Tuna, a Takxe
aKTUBHOCTL LDH-5 hpakumm B Knetkax 060-
ero Tuna, Ho, B MepBYIO O4yepefb, B KeTKax
Tvna B, 6bina 6onee BbICOKON. ABTOPbI cunra-
I0T3TYy MeTOAVNKY NOAXOAALLEN ANS BbIABAEHUSA
AN depeHLNPYIOLWNXCA KNETOK B (PeTasibHOM
nepuoge.

UVPKYTNPYROLWWE AHTUTEJIA T1PU
LEANAKUN

M. KABAU, M. CABO/NbY, WI. YHOPBA, b.
na. ENWIOW

CABO

B KpoBM GOMbHBIX C LieInakueii, a Takxe B
KPOBM MMMYHMW3UPOBaHHbIX KPOJIMKOB U KPbIC
6blnM 06HApPYXeHbl aHTUTENa, Hanpas/eHHble
NpoTUB rnnagvHa. Cneunguyeckre aHTUTeNa
B KPOBU GO/IbHbIX OTHOCWAWUCH K Tuny IgG.
IgE, noBMAMMOMY, y4acTByeT B CEHCUGMIN3A-
UMM NpOTWB TNIMAfANHA, TOMbKO CBA3bIBAsACH C
KNeTKamu.

YTUIMTN3AUNA TNHOKO3bl U
SKCKPEUMA WHCYJTNHA Y
HOBOPOXAEHHbBIX

n. AMEHAT, M. B3UTNEP un M. BYJNb®EPT

ABTOpbI OMpeaensinin BblieneHne roKo3bl,
rMULEPVHA, WHCYNMHA W NPOMHCYIUHA B
06bIYHBIX YCMOBUSIX U B YCNOBUAX HArpy3ku
rN0KO30/ Yy HOBOPOXAEHHbIX feTeil, maTepu
KOTOPbIX CTpajanu Ana6eTom, TOKCUKO30M be-
PEMEHHbIX WM UMENN HOPMaslbHbI 06MeH Be-
LeCTB. 3HAUYEHUs WHCY/NMHA 0Kasa/ncb 3Ha-
UNTeNbHO BbIle Yy [eTeil, MaTepu KOTOPbIX

cTpafann avabeToMm WM TOKCUKO30M bepe-
MEHHbIX. Y HOBOPOX[EHHbIX, MaTepu KOTO-
pbiX 60nenn auvabetom, TpebywL UM Mpuema
WHCYNIMHA, UM UMeNN MOHOCUMMTOMHbIA TOK-
CMKO3 6epeMeHHbIX, O0TMe4yanocb BblieneHune
ropasgo 6onblUero KonM4yecTBa WHCyNMHa B
OTBET Ha Harpysky riKo30i, YeMy KOHTPO/b-
HbIX HOBOPOX[EHHbIX. Y TUNMn3aunsa xe rwo-
KO3bl, HanpoTuB, 6blna HWXe, YeM Yy HOpMasib-
HbIX HOBOPOXAEHHbIX. MOXHO 3aKIluUTb,
4YTO TFUMNEPUHCYINHEMUA He ABNAETCHA efuH-
CTBEHHOW MPWYMHOA TUNOrINKEMUWN, Habnwo-
[aeMO Yy HOBOPOXAEHHbIX f[eTei, pPoanB-
Lmnxca oT maTepeli ¢ anabeTom.

Ha ocHOBaHUWM MONYYeHHbIX pe3ynbTaToB
aBTOpbl NPUXOASAT K BbIBOAY, YTO YyBCTBM-
TeNIbHOCTb  MaHKpeaTUyecknx B-kneTok K
rNOKo3e pa3BMBaeTCA TO/MbKO MOC/e POX-
feHua. B natonornueckoii BHYTpMMaTO4HON
cpefie aKTUBHOCTb 3TUX K/IETOK MOXET ObITb
NOBbILLEHHOW YXXe neped POXAeHWEM, pe3yfb-
TaToOM u4ero ABnsetca 6asanbHas WAWM Npos-
BNAIOLLAACA B OTBET Ha pasgpakeHue runep-
WNHCYNTUHEMUS.

SPPEKTUBHbIV TUPOKCU1KOBbI
KO3®PULMEHT MPU OBMEHHOM
MEPE/TIOBAHUN KPOBW Y
HOBOPOX/JEHHbIX AETEN

®. METEP, N. UAEW v A. KEYKELW

ABTOpbI uCcnefoBann BANAHWE 06MeH-
HOro nepenvMBaHNs KPOBU Ha PYHKLUIO LWMUTO-
BWHOW Kene3bl y HOBOPOXEHHbIX, BbIMO/HAA
cepuiiHble onpefeneHna aPpHeKTUBHOI0 TUPOK-
CMHOBOro KoapguumeHta (ETR Effective
Thyroxin Ratio). ¥ HOBOpPOXJAeHHbIX feTeid
ETR cnerka noBsbllleH, U ero ypoBeHb MNpo-
[O/MKaeT MOBbIWATLCA BO BPEMS Mepennsa-
HUA KpoBW. ITO HabnfjeHWe ykKasbliBaeT Ha
NPeBOCXOAHYI CMOCOGHOCTb LUTOBUAHON Xe-
ne3bl HOBOPOXAEHHbIX K 3KCKPEeLUU ropmoHa,
MOCKO/IbKY 3HayeHne ETR MeHblUe B nepenu-
BaeMOV KpOBM, YeM B KPOBMW peLunueHTa.

MOMEPEYHbLIA OWAMETP TPYOHOW
KNETKW W CEPOUA Y HOBOPOX-
OEHHbIX AETEA C ®W3MONMOTMMNYE-
CKOW CEPAEYHONErOYHOW
AJANTALUNEN
9. BAWB3EHBAX, A. XAWNAAN, IIl. BAPALMU,

B. ACAWN, M. WMEANbLIAEP, K. WY AblU, . NAN
nw o punnn

Ha matepuane 824 HOBOPOX/EHHbIX AeTel
C HOpMasbHOW CcepAeyHO-NeroyHo aganta-
Lmein aBTOpbl AenalwT aHann3 PeHTreHonoru-
Yeckoi Mopdonorny nerkux u cepgua. OHM



nokasanun, 4YT0 B HOpPMasibHbIX YCNOBUAX B
npegenax 6—12 yacos nocsie pPoOXAeHUA Ha-
NoJfIHEHME JflIerkux BO3[YXOM Y[l0BNeTBOPU-
Te/flbHOE, M 4Yepe3 24 yaca BO BCeX Cly4vasx
Nerkue cofepxaTt HOpMasibHOe KOJINYECTBO
BO3/yXa.

Kpome Mopdonornyeckoro aHanusa ner-
KUX 1 cepfLa aBTopbl BbIMOMHUAN TaKXe Konn-
YeCTBEHHble WCCNefjoBaHUA: onpefenanu mno-
nepeyHbI AgnameTp rpyaHoOn KNneTKu v cepaua.
MonyyeHHble 3HaYeHUs 6blIN CKOppenmMpoBa-
Hbl C BECOM W A/IMHON Tena nNpu poXxAaeHuu, a
TakKXe C MPOAO/KUTENIbHOCTbLIO 6epeEMEHHOCTH.

Bbifjenunn oTAenbHble MOArpynnbl B 3a-
BMCMMOCTM OT MOMEHTa, B KOTOPbIA Npou3Bo-
aunnocb uccnegoBaHue (Yepes 6- 12, 24, 48, 72
Yaca U 5 gHell mocne poxpaeHuUs).

Okrl3anocb, 4TO Be/IMYMHA MOMEPEYHOro
fnameTpa TFpYyAHOW KNeTKW W cepaua He u3-
MeHSieTC B paHHWI MOCTHaTalbHbI/ Mepuog
(mexgy 6 12 yacamun 1 5-mM fHem).

BennunHa oboux gnameTpoB HaxoauTCsA B
TECHOl CBA3M C BeCOM NpW POXAeHUM (3Ta
B3aMMOCBA3b TeCHee BCero B MoArpynmne fetel
C BecoM Hwmxe 1550 r, cHoBa nepemMeH4yMBa B
nogrpynne c¢ Becom 1500-2000 r u cHoB
TecHasl B KaTeropuum ¢ BecoM 6onblie 2001 r).
B3anMoCBA3b HOCUT 3KCMOHeHUWanbHbIR Xa-
pakTep.

B3anmocBA3b 060MX fMamMeTpoB C [/IMHOW
Tena ABNAETCA /IMHENHON W O0YeHb TECHOM.
PasHuubl B CBA3M C paHHbIMW MOMEHTaMu 06-
cnefoBaHna He o6Hapyxwusaetcsa. Mexay
recTauMoOHHbLIM BO3pacToM W pa3mepaMu no-
nepevyHoro AvameTpa TrpyfHON KNETKM MU
cepaua B3aMMOCBA3b 0YeHb cnabas.

ABTOpbI paspaboTanu Ana NpakTUYECKOro
NpUMeHeH MPOLEHTHbIA CTaHAapT mnonepey-
HOro fuameTpa rpyaHoi KneTKu n cepaua Kak
no OTHOLIEHWIO K Becy, TaK W K A/INHE Tena
npu poXxfaeHuu.

CMHAOPOM MONAHOA: KIMHNYECKUWE
M UMNTOFEHETUYECKWE WCCNEAO-
BAHVA B CEMW CNYYAAX

N. BOPBO/NINA, 6. BA3BKBE3 u A. TAHTUTYA

Bbinn 06cnefoBaHbl ceMb 60NbHBIX C CUH-
gpomom [MonaHga: LWecTb ManbYMKOB U 0fHa
feBoyka. B yeTblpex cnyyasx 6bina 3aTpoHyTa
npaBas CTOPOHa W B Tpex Chy4vasx-neBasx.
Y Bcex 06cnefoBaHHbIX AeTeil Habnwoganacb
acuMmeTpus COCKOB TFPYAHON Kenesbl, KO-
Topas 6blna NponopuuoHanbHa TAXECTU Mbl-
LeYHOoro gegeKTa. ¥ 04HOro u3 60/1bHbIX Obla
Kosnoboma pagyXHoi o06ono04kn.  OdedekT
BEPXHeN KOHEeYHOCTW — 0COBEHHO KWUCTU
Obln  TsHKenee, YeM MbllleYHass aHomanus.
B Tpex cny4yasax KUCTb 6blna Moyt HopMasb-
HOW, 3TV cny4yanm paccMaTpyBalOTCA Kak Ba-

pvaHTbl ypoAcTBa. B ueTbipex clyyasx 0TMe-
Yanncb 0CNOXHEHUA Npu pojax, 6ansHew, og-
HOro M3 GOMbHbLIX POAWICA C MUENOMEHWUHIO-
Lene.

CMHAPOM TIOJTAHOA: OEPMATO-
rMMeHbIE UCCNELOBAHMNA B CEMWA
CNYYAAX

N. BOPBONNA, b. BABKBE3 u A. TAHTUTYA

BbIny BbIMOAHEHbI fepMaTOrNgHbIe Ucce-
[OoBaHWA y ceMu AeTeid ¢ cuHgpomom MonaHaa.
B n3MeHeHUAX pyK Habnwjanucb 60nbline
BapuvaHTbl, pesynbTaT 6bll TUNUYHLIM ANS
CUHGpaxmniakTunmu. Ecnm pyka 6blna TonbKo
KOPOTKONanoi, To W Torja OTMeqasucb Xa-
paKTepHble KOH(GUrypauum, a ecnm pyka Ha
CTOPOHe fedeKTa Oblla HOPMasbHOM, TO Ha
Hell, @ TaKXe Ha HOpMalbHOW pyKe ApYroi
CTOPOHbI, WM3pefKa O0GHapyXuBanucb U3Me-
HeHWs.

PACTYLWWIA YEPEMN

K. TE®QDEPT

ABTOp JaHHOT0 COOOLLLEHWNS MbITasCA onpe-
[enATb pasmepbl /IMLEBOro 4epena no PeHT-
rEHOBCKUM CHMMKaM, BbIMO/IHEHHbIM B PEHT-
reHoN0rM4Yeckom oTaeneHun 1-ii negmatpuye-
CKOWM KTMHUKKN ByfanelTcKoro MegnumnHCKoro
yHuBepcuTeTta umMm. CemmenbBeiica. Moaxops-
WMMKM N8 3TOM LennM oKasanucb CHUMKM
yepena 540 manbumkoB n 504 feBoyvek. O6pa-
60TKe nofBepranncb UCKUYNTEIbHO CHUMKMU
B 60KOBOW mMpoekuun. BospacT geTeid Kone-
6anca OT HOBOPOXJEHHOro [0 MO03JHero
ny6epTaHTHOro: y ManbyuMkoB fo 17,5 net, y
feoyek fo 19 net. Mo Bo3pacTy geTu 6blnun
nogpasgeneHbl Ha 26 rpynn. OT nepsoii 0T-
npaBHOW TOYKMN fyropka TypeLKoro cegna
- W3MEpPANNUCb TPU PaccTosHUA U Tpu yrna,
0T cepefiuHbl NT06HO-HOCOBOrO LLBA BTOPOIA
O0TNPaBHOW TOYKMU N3MepSNnCh AiBa pacTosi-
HUA. YBeNnyeHne B PaccTostHUM 6blio Mpu-
MepHO 2-X WNu 2,5-KpaTHbIM, Yy Masib4UKOB
HECKONbKO B 60/bLLIEl CTENEHN, YeM Y IeBOYEK.
Hanbonee BbIpaXeHHbIM O6bI10 yBeNnyeHue
paccTosiHMe Mo Hanpas/IeHUI0 K BepXyLUKe
HUXHEN YencTu, 0CO6EHHO Y MaNlbUMKOB.
YBenunyeHne Yrnos ObUI0 YMEPEHHbIM, Y
Ma/Ib4YUKOB HECKO/IbKO 00siee BbIPaXEHHbIM.
B ysBenuyeHuun yrnos y o6oux nosioB Ha-
6nojannce NonoBble pasinyuuns, a B paccTos-
HUW, MOBUAMMOMY, HEKOTOpPOE PacoBoe CBOe-
obpasue. PesynbTaTbl [JaHHOIO0 UCC/efoBaHUA
yKasblBalOT Ha TO, 4YTO WCMOMb3yeMblii aBTo-
pOM TOpW30HTaNbHbIA MeTof uccnefoBaHUs
MMeeT NpenmMyLlecTsa nepes NpogobHbIM crno-
cobom wmccnefoBaHUsA, Korfa OueHKe nofsep-
raeTca Takasi e, HO OTHOCUTe/IbHO 3aMKHYTas
rpynna.



3TUOMATOFEHE3 AHIVMOANCIIA3N

r TAWHAOW »vw M. OCTOBWNY

OcHoBbIBasACb Ha pesynbTaTax obcnefosa-
HUA 382 60MbHbIX C aHrMoAMCNNAa3nein n gaH-
HbIX IMTEpaTypbl, Mbl laeM aHain3 aTuonarto-
reHesa atoro 3abonesaHus. Cpean nepBUYHbLIX
N BTOPUYHBIX (HaKTOpPOB MopdoreHesa Mbl

BblJie/1I5ieM 3HaueHue (eTanbHbIX 3a60/1eBaHUA,
BHYTPMMATOYHO penapauuu, Kpome TOro,
pofib FOPMOHaNbHbIX BO3AENCTBUM B HOBO-
pOXAEeHHOM BO3pacTe, BCTABaHWS Ha HOTU ©
X0XAeHUS. Mbl MPULLAN K BbIBOAY, YTO aHTMO-
AUCLUNIA3MU (hOPMUPYHOTCS MOJ COBMECTHbIM
BO3/e/iCTBMEM FeHeTUUecKnX (hakTopoB U (hak-
TOPOB OKpY>Xalolleli cpefbl U SBAAKOTCS 3BO-
JIOLMOHHBLIMU  HapYLUEHUSIMU  Pa3BUTUS, W3-
MEHSIIOLLUMUCA B XOfe >KMU3HU.
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