
EXPERIENTIA 25/5 Speeialia 527 

Summary.  The effect  of the  alkylizing agent  cyclo- 
p h o s p h a m i d e  (100 mg/kg  i.p.) on the  cell cycle of the  
diploid (EAT dipl.) and hype r t e t r ap lo id  (ELT) Ehr l ich  
asci tes t u m o r  growing in the  per i toneal  cavi ty  of male  
N M R I - m i c e  has been s tudied  by  au to rad iog raphy  wi th  
H ~- and  CZ4-thymidine (double labelling technique  and 
m e t h o d  of labelled mitoses).  The resul ts  suggest  t h a t  the  
prol i fera t ion kinetics of t u m o r  cells af ter  admin i s t r a t ion  

of cyc lophosphamide  is d e p e n d e n t  essent ial ly  on the  t ype  
of t u m o r  s t ra in  tes ted.  
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I m m u n o g l o b u l i n s  in H u m a n  Fetal Sera at Different Stages  of Gestat ion 

The synthes is  of IgM has been d e m o n s t r a t e d  in the  
h u m a n  fetus on the  twe l f th  week of gestat ion,  and t h a t  
of IgG somew ha t  latera, 2. Ceils producing  IgA have  no t  
been found  prenata l ly ,  a l though  at  least  one- th i rd  of 
neona tes  have this  immunoglobu l in  in the  serum 3,4. IgG 
in the  fetal  c i rculat ion is der ived a lmost  to ta l ly  f rom the  
mother ,  and  its level rises evenly  towards  b i r th  s s. The 
occurrence of IgD at  b i r th  is doub t fu l  9. I n fo rma t ion  
abou t  IgM and IgA in the  fetal  serum at  d i f ferent  s tages 
of deve lopmen t  is scan ty  and merely  qual i tat iveS;  only 
VAN FURTHet  al. 1 have  repor ted  IgM levels f rom 0.010 
to 0.146 mg/ml  in 11 out  of 15 fetuses wi th  a crown-heel  
length  of 22.5-39.5 cm. 

We have  s tudied  IgM, IgA, IgG and  IgD in a group 
of fetal  umbil ical  cord sera f rom dif ferent  s tages of 
gestat ion,  in a group of cord sera f rom pu ta t ive ly  hea l thy  
ful l - term new-borns  t aken  a t  delivery, and in correspond-  
ing ma te rna l  sera t aken  on the  same day  as the  fetal  and 
neona ta l  samples.  The fetal  sera were t rom legal abor t ions  
and p rema tu re  b i r ths  wi thou t  any evidence of infection.  
They  were collected carefully avoiding con tamina t ion  
wi th  the  ma te rna l  blood. The sera were s tored at  - 40 ~ 
unti l  examined.  The level of igM, IgA and IgG was 
de te rmined  by radial  immunodi f fus ion  in agar 1~ Com- 
mercial  specific ant i sera  were used: r abb i t  an t i - IgM and 
an t i - IgG f r o m  Behr ingwerke  AG (lot Nos. 1374 C and 
1334 B) and goat  an t i - IgA from Hyland  Labora tor ies  
(lot No. GP 9-65). Af te rwards  we became  aware t h a t  
these ant isera  migh t  give some cross react ions;  all results  
less t h a n  0.1 mg/ml  have  been conf i rmed by  the  use of 
ant i sera  p repared  by  us. Our an t i se rum to IgM has a l Ieady 
been descr ibed n,  an t i - IgA and an t i - IgG were p repa red  
by  imnmniz ing  rabb i t s  wi th  the  respect ive  immuno-  
globulins. IgA was isolated f rom h u m a n  colos t rum by  a 
combined  procedure  ~2,~a. IgG was purif ied by  D E A E -  
cellulose c h r o m a t o g r a p h y  of serum ~4 An t i - IgA was made  
monospecif ic  by absorp t ion  wi th  IgM and IgG, an t i - IgG 
wi th  IgM and IgA. The occurrence of IgD was examined  
by  double  di i fusion in agar  wi th  r abb i t  an t i - IgD f rom 
Behr ingwerke  AG (lot No. 1310). Reference sera conta in ing  
known amoun t s  of IgM, IgA and IgG were supplied by  
Behr ingwerke  AG and  Hy land  Laborator ies .  The var ia-  
t ion coefficient  for IgM quan t i t a t i on  was 15%, for IgA 
18% and  for IgG 8.3%, each calculated f rom 4 6 deter-  
mina t ions  of one fetal  sample  on d i f ferent  plates.  

The results  are shown in the  Figures  1 and 2. The 
smal les t  fetus wi th  de te rminab le  IgM was of a crown-heel  
length  of 14.0 cm and weighed 75 g. Out  of 26 fetuses  
below 25 cm, IgM was d e m o n s t r a t e d  in 13. I t  was a lways 
found in the  fetuses  grea ter  t han  25 cm (after the  20th 
week of gestat ion),  and in the  ful l - term new-borns .  The 
neona ta l  level was 0.13 • 0.14 mg/ml  (mean • S.D.) 
being one-e ighth  of the  ma te rna l  concent ra t ion .  A cor- 
relat ion be tween  the  fetal  length  and log IgM concent ra-  

t ion could be observed ( r -  0.85, P <  10 6). IgA was 
d e m o n s t r a t e d  in the  sera of 3 p r e m a t u r e s ;  a t  the  earl iest  
in one of 41 cm and  1680 g. In  the  neona tes  it was found 
in 30 f rom 81 (37%). The neona ta l  mean  value, including 
zeroes, was 0 . 0 2 •  0.10 mg/ml .  The ma te rna l  level was 
one h u n d red  t imes  greater.  Concordan t  co rd /ma te rna l  
ra t ios  and cord concen t ra t ions  for IgM and  IgA have  
been repor ted  previously  4,~s. Ne i ther  the  neona ta l  IgM 
nor IgA value was d e p e n d e n t  on the  ma te rna l  one. No 
correla t ion could be observed be tween  the  levels of IgM 
and  IgA in the  neonates .  

Linear  correla t ion was es tabl ished be tween  the  fetal  
length  and log IgG concen t ra t ion  (r 0.81, P <  10 5). 
IgG was found in all sera s tudied.  The neona ta l  mean  
12.0 • 4.3 mg/ml  was s ignif icant ly  higher  t h a n  t h a t  of 
the i r  own mothers ,  8 . 6 •  3.2 mg/ml  ( P <  0.01 by  Stu- 
d en t ' s  t-test). These observa t ions  are cons i s ten t  wi th  
previous results  based on e lec t rophore t ic  5,6 and immuno-  
chemical  ~,lv IgG de te rmina t ions  as well as wi th  the  
t ransfer  from mo t h e r  to fetus of specific viral  and bac- 
terial  an t ibodies  of IgG class 18 Agreemen t  was also found 
wi th  the  conclusion ~7,1s t h a t  ma te rna l  and neonata l  ant i -  
body  levels are not  direct ly  correlated.  
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Fig. 1. Immunoglobulins in fetal, neonatal and maternal  sera. IgM 
was determined from 38 fetuses, IgA from 37 and IgG from 33. 
The number  of full-term new-borns and mothers included in the 
mean (-4-S,D.) is given in parentheses. Values below 0.01 mglml 
were not  quantitable. ND, not  detectable. 

IgD w a s  d e m o n s t r a t e d  b y  d o u b l e  d i f f u s i o n  in  n o n e  of  
I1  f e t a l  l and  50 n e o n a t a l  s e r a .  I n  t h e  m a t e r n a l  s a m p l e s  
i t  w a s  f o u n d  in  46 o u t  o f  61 (75%) ,  as  h a s  a l so  b e e n  re-  
p o r t e d  b y  o t h e r s  0,15. 

A l t h o u g h  t h e r e  is n o  d o u b t  t h a t  t h e  h u m a n  f e t u s  in  
u t e r o  is a b l e  t o  s y n t h e t i z e  a n t i b o d i e s  w i t h  v a r y i n g  spe -  
c i f i c i t i es  n ,  19-22, t h e  p o s s i b i l i t y  o f  p l a c e n t a l  t r a n s f e r  o f  I g M  
a n d  IgA c a n n o t  be  e x c l u d e d  o n  t h e  b a s i s  o f  o u r  r e s u l t s .  
T h e  f a c t  t h a t  t h e  l eve l  o f  b o t h  t h e s e  i m m u n o g l o b u l i n s  
is k n o w n  to  i n c r e a s e  e v e n l y  a f t e r  b i r t h ,  in  c o n t r a s t  t o  
t h e  p o s t n a t a l  d e c l i n e  o f  I g G  4-8,1b, m a k e s  t h e  f e t a l  o r i g in  

Fig. 2. Serum electrophoretic pat tern of a fetus (F), a premature (P) 
and an adult (A) reacting with anti-fgM (upper) and anti-IgA 
(lower). The fetus was of a crown-heel length of 14.0 cm and the 
premature  of 41 cm. Prior to the electrophoresis, these sera were 
concentrated about five-fold with the aid of lyophilization. The 
adult  serum was unconcentrated. 

o b v i o u s ,  h o w e v e r .  T h u s  I g M  p r o d u c t i o n  in  t h e  h u m a n  
f e t u s  c a n  be  c o n s i d e r e d  as  a ru l e  a f t e r  t h e  2 0 t h  w e e k  of  
p r e g n a n c y .  

Zusammen/assung. D u r c h  q u a n t i t a t i v e  I m m u n o d i f f u -  
s i o n  w u r d e  d e r  G e h a l t  a n  IgM,  I g A  u n d  I g G  in  m e n s c h -  
l i c h e n  F 6 t a l s e r e n  u n t e r s u c h t .  D e r  f r t i h e s t e  Z e i t p u n k t ,  w o  
I g A  e n t d e c k t  w u r d e ,  w a r  be i  e i n e m  p r / i m a t u r e n  E m b r , 7 o ,  
d e r  41 c m  l a n g  w a r  u n d  1680 g won.  I n  d e n  S e r e n  v o n  
a m  T e r m i n  g e b o r e n e n  K i n d e r n  k o n n t e  I g A  in 3 7 %  n a c h -  
g e w i e s e n  w e r d e n .  I g G  w u r d e  in  a l l en  u n t e r s u c h t e n  S e r e n  
g e f u n d e n .  
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