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could be  o b t a i n e d  as readi ly  w h e n  b o t h  t he  a c t i v a t o r y  
a n d  cy to tox ic  s tages  of t he  r eac t ion  were pe r fo rmed  in 
m e d i u m  con ta in ing  foeta l  calf  s e rum ins tead  of h u m a n  
se rum (Table  II) .  

I t  was  expec ted  t h a t  l y m p h o c y t e s  a c t i v a t e d  b y  s t imu-  
l an t s  o the r  t h a n  i r r ad i a t ed  E B  ceils m i g h t  be  cy to tox ic  
to  E B  ceils in  v iew of t he  r epor t s  t h a t  l y m p h o c y t e s  
a c t i v a t e d  b y  a v a r i e t y  of s t i m u l a n t s  are cy to tox i c  to  
Chang  l iver  cells 7, s. I n  pract ice ,  l y m p h o c y t e s  s t i m u l a t e d  
w i t h  p h y t o h a e m a g g l u t i n i n  or s t aphy lococca l  f i l t r a te  
p r o v e d  to be  m u c h  less cy to tox ic  to  E B  cells t h a n  l y m p h o -  
cytes  of t he  same donor  s t i m u l a t e d  w i t h  i r r ad i a t ed  E B  
cells (Table  II) .  The  resul t s  m a y  ind ica te  t h a t  some 
specif ic i ty  of t he  i nduc ing  agen t  is required.  L y m p h o -  
cytes  a c t i v a t e d  w i t h  a h igh  dose (106) of i r r ad i a t ed  E B  
ceils were more  cy to tox ic  t h a n  l y m p h o c y t e s  a c t i v a t e d  
w i t h  a low dose (105) even  t h o u g h  t h e  level  of D N A  
syn thes i s  measu red  was g rea te r  w i t h  t h e  smal le r  dose. 
However ,  t he  specif ic i ty  seems to  be  l imi ted .  L y m p h o -  
cytes  s t i m u l a t e d  w i t h  e i the r  E B 2  cells or J iyoye  cell 
l ine cells showed no d i f fe ren t ia l  k i l l ing effect  t o w a r d s  
t he  two cell t ypes  (Table  I I I ) .  W e  are c u r r e n t l y  inves t i -  

ga t ing  ti le ques t ion  of specif ici ty  emp loy ing  o the r  celt 
l ines 14. 

Rdsumd. Les l y m p h o c y t e s  frais  du  sang  h u m a i n ,  apr6s  
cu l tu re  avec  des cellules l ympho ides  de lign6es con t inues  
expos6es aux  r ayons  X, p e u v e n t  t ue r  ces cellules ou celles 
d ' u n e  au t r e  lign6e lymphoide .  Les  l y m p h o c y t e s  h u m a i n s  
s t imul6s  p a r  cu l tu re  avec  la  p h y t o h a e m a g g l u t i n i n e  n ' o n t  
pas  cet  effet. 
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T h e  I n d u c t i o n  of  C o n g e n i t a l  A b n o r m a l i t i e s  in  M i c e  b y  M e a n s  of  H e t e r o l o g o u s  A n t i - M o u s e  P l a c e n t a  

S e r u m  1 

The  p r o d u c t i o n  of congen i t a l  m a l f o r m a t i o n s  a f t e r  t h e  
in jec t ion  of he te ro logous  a n t i - r a t  k i d n e y  sera  in to  p r e g n a n t  
r a t s  and  mice was r epo r t ed  b y  d i f fe ren t  au thors2-% 
Simi la r  resul t s  were o b t a i n e d  in r a t s  us ing  he te ro logous  
a n t i - r a t  p l a c e n t a  sera  7, s 

This  p a p e r  is concerned  w i t h  t h e  effect  of 2 d i f fe rent  
forms of he te ro logous  a n t i - p l a c e n t a  sera in mice :  aga ins t  
f resh and  lyophi l ized  p l acen t a l  t i ssue  and  t h e  possible  
mod i f i ca t ion  of t h i s  effect  p roduced  b y  a b s o r p t i o n  of t he  
an t i s e ra  w i t h  mice  blood, a lways  p r e s en t  in  t he  an t i -  
genic t i s s u e s .  

The  in te res t  of s t u d y i n g  t h i s  t e r a togen ic  effect  in  mice 
is s t ressed b y  the  obse rva t ions  a b o u t  t he  presence  of 
spon t aneous  congen i t a l  m a l f o r m a t i o n s  in i nb red  an i ma l s  9. 

Material and methods. A d u l t  female  Swiss a lb ino  mice  
weighing  25-30 g were m a t e d  overn igh t .  Vag ina l  c o n t e n t  
was  checked  eve ry  m o r n i n g  a n d  t h e  day  in w h i c h  a 
p lug  was  found  was cons idered  as day  0 of p regnancy .  
An ima l s  were sacr i f iced on  days  14, 16 or 18 and  t h e  
dissected p l acen ta s  were weighed.  Al iquo ts  of t he  3 ages 
were pooled, homogene ized  in an  equa l  vo lume  of sal ine 
in a cooled Vir t i s  homogeneizer .  A p a r t  of th i s  homo-  
gena te  was used as an t i gen  w i t h o u t  f u r t h e r  t r e a t m e n t  
(fresh p lacen ta ) .  A n o t h e r  p a r t  was  lyophi l ized and  s tored 
in a freezer  a t  - -  25 ~ W h e n  used, i t  was r e c o n s t i t u t e d  
w i t h  dist i l led wa te r :  1 ml  for each  100 m g  of powder  
( lyophi l ized p lacenta) .  

15 New Zea land  adu l t s  r a b b i t s  were used for t he  pre-  
p a r a t i o n  of ant isera .  6 of t h e m  were in jec ted  w i t h  f resh  
p lacen ta ,  6 w i t h  lyophi l ized  p lacen ta ,  i w i t h  mice  serum, 
1 w i t h  mice  red  cells a n d  1 w i t h  mouse  whole  blood. All 
r a b b i t s  were i m m u n i z e d  w i t h  i n t r a d e r m i c  in jec t ions  of 
1 ml  of an t igen  emulsi f ied in  equa l  vo lumes  of F r e u n d ' s  
comple te  a d j u v a n t  1~ Boos te r  in jec t ions  of an t i gen  a lone  
were g iven  usua l ly  a t  15 day  in t e rva l s  and  b y  d i f fe ren t  
routes ,  d u r i n g  a per iod  of 3-6  m o n t h .  All sera o b t a i n e d  
du r ing  and  a f t e r  i m m u n i z a t i o n  per iod  were stored" a t  
-- 25 ~ 

Tes t ing  of an t i s e r a  was done  b y  i m m u n o d i f f u s i o n  11 
a n d  a pass ive  h e m a g g l u t i n a t i o n  t e s t  1~. I n  b o t h  tech-  

niques,  t he  p l a c e n t a l  an t igen  was the  same  suspens ion  
used for sens i t iza t ion ,  excep t  t h a t  i t  was  cen t r i fuged  a t  
3500g for 90 m i n  a t  4~ The  p ro t e in  c o n c e n t r a t i o n  in  
t he  s u p e r n a t a n t  Was m e a s u r e d  accord ing  to  WADELL 13 
a n d  ad ju s t ed  to t he  c o n c e n t r a t i o n  of 10 mg/ml .  An t i -  
bodies  aga ins t  mouse  blood, p re sen t  in  t he  a n t i  p l a c e n t a  
sera  were r e m o v e d  a f te r  i n a c t i v a t i o n  a t  56 ~ for 30 min ,  
i n c u b a t e d  w i t h  hepa r in i zed  mouse  b lood (0.2 m l / m l  an t i -  
sera) for 60 m i n  a t  37 ~ in a wa te r  b a t h  w i t h  c o n s t a n t  
ag i ta t ion ,  and  o v e r n i g h t  a t  4 ~ The  m i x t u r e  was cen- 
t r i fuged  a t  2500g for 30 min.  The  s u p e r n a t a n t  was  
separa ted ,  checked b y  i m m u n o d i f f u s i o n  in presence  of 
p l acen t a l  an t i gen  and  mouse  s e rum and  s tored  a t  - -  25 ~ 

5 groups  of e x p e r i m e n t s  were pe r fo rmed  as shown  in 
t he  Table.  Age of p regnanc ies  was e s t ab l i shed  b y  t he  
vag ina l  p lug  m e t h o d  as descr ibed above.  An t i s e r a  were 
in jec ted  i.v. in  t he  tail .  A single in j ec t ion  of 1 ml/100 g 
body  we igh t  was  g iven  to  each  an imal .  I n j ec t ed  females  
were m a i n t a i n e d  in i so la t ion  w i t h  food and  w a t e r  ad  
l i b i t u m  and  sacrif iced on  t h e  18 t h  day  of p r e g n a n c y  b y  
exsangu ina t ion .  U te r ine  ho rns  were exposed and  imp lan -  
t a t i o n  si tes were regis t red.  Fe tuses  were sepa ra t ed  and  
inspec ted  for ex t e rna l  ma l fo rma t ions .  
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Type of antiserum Injection No. No. Resorptions~ Malformed 
(day) of litters of fetuses 

Rabbit anti-fresh mouse placenta 7 7 78 6 (7.7%) 6 (7.7%) 

Rabbit anti-fresh mouse placenta absorbed with mouse blood 

Rabbit anti-lyophilized mouse placenta b 
Rabbit antMyophilized mouse placenta absorbed with mouse blood 
Controls (injected with normal rabbit serum) 
Controls 

8 18 179 42 (23.4%) 37 (20.8%) 
9 6 51 15 (29.4%) 0 

11 6 60 4 (6.6%) 0 
7 4 43 10 (23.3%) 0 
S 5 48 12 (25%) 2 (4.2%) 
8 14 122 57 (46.7%) 1 (0.8%) 
8 5 50 15 (30.0%) 0 
8 6 57 4 (7.0%) 0 

- 7 76 5 (6 .6%) 0 

Included macerated fetuses. ~ Pooled results of group injected with four different batches of serum. 

Results. 1 an t i - f r e sh  p l a c e n t a  s e rum a n d  4 an t i - lyo-  
ph i l ized  p l a c e n t a  sera  were selected b y  h igher  t i t e r s  
(1/4096 to  1/8192) in  t he  pass ive  h e m a g g l u t i n a t i o n  tests .  
As shown  in t h e  Table ,  t he  f i rs t  series of e x p e r i m e n t s  
i n d i c a t e d  t h a t  t he  i n j ec t i on  of an t i - f r e sh  p l a c e n t a  sera  
was  te ra togenic ,  p r o d u c i n g  a h igh  incidence  of r e so rp t ions  
a n d  ma l fo rma t ions .  I n j ec t i ons  m a d e  on  t h e  seven th ,  
e igh th ,  a n d  n i n t h  d a y  were effective,  whi le  those  on  t h e  
e l e v e n t h  d a y  d id  n o t  p roduce  e m b r y o n i c  damage .  Most  
of t i le  m a l f o r m e d  fe tuses  showed  v a r y i n g  degrees of 
e x e n c e p h a l y  and  a n e n c e p h a l y  (Figure) .  I n  on ly  2 cases, 
t h e  defect  in  t h e  n e r v o u s  s y s t e m  was  a c c o m p a i n e d  b y  
o t h e r  m a l f o r m a t i o n s :  a t o t a l  med ia l  facial  cleft  (cen t ra l  
a n i m a l  in  t he  Figure)  and  a n  umbi l i ca l  he rn ia .  A b o u t  ha l f  
of t he  fe tuses  inc luded  in t h e  T a b l e  as m a l f o r m e d  were 
a l ived  w h e n  e x t r a c t e d ;  t h e  r e s t  h a d  died  r ecen t ly  a n d  
no t  d e t e c t a b l e  degree of m a c e r a t i o n  was  presen t .  Macer-  
a t ed  fetuses,  even  if ma l fo rmed ,  were inc luded  as re- 
sorp t ions .  

I n  t he  o t h e r  series of e x p e r i m e n t s  p r e g n a n t  mice  were 
i n j ec t ed  w i t h  an t i - lyoph i l i zed  p l a c e n t a  serum.  I n j e c t i o n s  
were m a d e  on  t h e  e ight  d a y  because  th i s  was  t he  per iod  
in w h i c h  t he  m a x i m u m  n u m b e r  of m a l f o r m a t i o n s  was 
o b t a i n e d  prev ious ly .  I t  was  found  t h a t  t h i s  s e rum was 
specia l ly  tox ic  b o t h  for m o t h e r  a n d  fe tus  : a large  n u m b e r  
of p r e g n a n t  mice in jec ted  w i t h  th i s  s e rum died w i t h i n  
t h e  f i rs t  h o u r  w i t h  s y m p t o m s  of reverse  anaphy lax i s ,  
even  us ing  as l i t t l e  as 0.3 ml /100 g b o d y  wt.  The  Tab le  
inc ludes  on ty  surv ivors .  I n  these  cases a l ow  p r o p o r t i o n  
of m a l f o r m a t i o n s  b u t  a v e r y  h i g h  inc idence  of r esorp t ions  
were observed .  The  a b s o r p t i o n  of b o t h  types  of an t i s e r a  
w i t h  mouse  b lood  decreased  t he  t o t a l  a m o u n t  of fe ta l  
damage .  P r e g n a n t  mice  in jec ted  w i t h  n o r m a l  r a b b i t  
s e rum did  no t  c o n t a i n  m a l f o r m e d  fe tuses  a n d  t he  pro- 
po r t i on  of r e so rp t ions  in  t h e m  was s imi la r  to  t h a t  ob-  
se rved  in u n i n j e c t e d  controls .  
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Mice in jec ted  w i t h  a n t i - m o u s e  serum,  whole  b lood a n d  
red  cells d id  n o t  to le ra te  t h e  in jec t ion  an d  m o s t  of t h e m  
died w i t h  s y m p t o m s  of an ap h y l ax i s .  Those  in jec ted  w i t h  
a n t i - m o u s e  se rum sera which  su rv ived  showed a n  increase  
n u m b e r  of r e so rp t ions  : 19.5 ~o (not  inc luded  in t h e  Table) .  

Discussion. Our  resul t s  in  mice  agree  w i t h  those  of 
SLOTNICK an d  BRENT 7 a n d  BRENT 8 in ra ts .  I n  t h e i r  
experience,  however ,  t h e  ex t e rna l  m a l f o r m a t i o n s  h a d  a 
m u c h  wider  d i s t r ibu t ion .  Th i s  d i sc repancy  m a y  be  due 
to  species differences.  This  e x p l a n a t i o n  is s u p p o r t e d  b y  
the  fac t  t h a t  MERCIER-PARoT e t  al. 5, i n j ec t i ng  he t e r -  
ologous a n t i - k i d n e y  se rum in to  p r e g n a n t  mice,  o b t a i n e d  
m a l f o r m a t i o n s  which,  as in  our  expe r imen t s ,  were m a i n l y  
res t r i c ted  to t h e  n e rv o u s  sys tem.  

The  dif ference obse rved  in t e r a togen ic  a c t i v i t y  b e t w een  
fresh a n d  lyophi l ized  a n t i - p l a c e n t a  sera,  could  be  mere ly  
due  to differences  of i n t e n s i t y  in  t h e  a t t a c k  ( the fe tuses  
d e a d  before  t h e y  deve loped  ma l fo rma t ions ) .  

TAN an d  KAI'LAN 14 obse rved  c ross - reac t iv i ty  b e t w een  
a /~-globulin of mouse  s e rum an d  t h e  k i d n e y  g lomeru la r  
b a s e m e n t  m e m b r a n e .  F u r t h e r m o r e ,  b y  m e a n s  of i m m u n o -  
f luorescen t  t echniques ,  we obse rved  15 t h e  loca l iza t ion  of 
he te ro logous  a n t i - p l a c e n t a l  sera  in  t h e  l a t t e r  s t ruc tu re .  
Our  f ind ings  t h a t  a b s o r p t i o n  w i t h  whole  b lood  decrease  
t h e  t e r a togen ic  a c t i o n . o f  a n t i s e r a  is t h u s  p r o b a b l y  due  
to t h e  e l i m i n a t i o n  of an t ibod ie s  ag a i n s t  t h i s  c o m m o n  
an t i g en  an d  we h a v e  ac tua l l y  obse rved  r educ t i on  of t i t e r  
ag a i n s t  p l a c e n t a l  an t igen .  Our  d a t a  sugges t  also t he  
poss ible  t e r a togen ic  or  le ta l  effect  of an t i b lood  sera. 

Rdsumd. Des souris  ell ges t a t ion  o n t  6t6 in ject6e  avec  
deux  types  h6t6rologues  de s6rum a n t i - p l a c e n t a :  Fun  
pr6par6  avec  du t issu  frais  e t  l ' a u t r e  avec  du  t i ssu  lyo- 
philis6. U n e  h a u t e  p r o p o r t i o n  de r6abso rp t ions  et  de 
m a l f o r m a t i o n s  a 6t6 enr6gistr6e,  sp6c ia lement  depuis  
l ' i n j ec t ion  au  8~me jour  de la grossesse. P r a t i q u e m e n t  
dans  tous  les cas les m a l f o r m a t i o n s  o n t  6t6 localis6es 
dans  l ' ex t r~mi t6  c6pha l ique  du  SNC, a v e c  d i f f6rents  
degr~s d ' exenc6pha l i e  et  d ' anenc6pha l i e .  L ' a b s o r p t i o n  des 
an t i s6 rums  avec  du  sang  de souris  a r6du i t  le t i t r e  an t i -  
p l acen t a i r e  et  aussi  l ' a c t i on  t6ra tog6ne.  
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Mouse fetuses, 18 days of age, showing different degrees of exeu- 14 E. M. TAN and M. H. KAPLAN, Immunology 6, 331 (1963). 
cephaly. Mothers were treated with Rabbit anti-placenta serum. 15 M. S. NEMIROVSKY, unpublished observations (1969). 


