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t r e a t ed  dogs and  ra ts  are summar ized  in the  table .  The 
ac t iv i ty  of ALD and  P K  did no t  differ  s ignif icant ly  in t he  
haemolysa te s  of no rma l  red blood cells f rom man,  dog 
and  ra t  (table). The G 6 P - D H  ac t iv i ty  in red blood cells 
f rom dog was similar to t h a t  in man,  b u t  d i s t inc t ly  lower 
t h a n  in rats .  The h ighes t  levels of L D H  ac t iv i ty  were 
found  in e ry th rocy t e s  of rats ,  fol lowed by  those  of man  
and  dog in decreas ing order.  
Discussion. The resul ts  descr ibed in the  presel l t  s t u d y  
were conf i rmed in a 13-week tox ic i ty  s tudy  in dogs (6 
an imals /dose  group) which showed a dose -dependen t  
haemoly t i c  anaemia1~ The course of haemolys is  in dogs 
af ter  sorbose in take  resembles  t h a t  of d rug- induced  
haemoly t i c  disorders  in m a n  ~-6. However ,  an i m p o r t a n t  
difference to the  effect  of ox idan t  drugs in individuals  
def ic ient  in g lucose-6-phospha te -dehydrogenase  or to 
naph tha l ene - induced  haemolys is  in the  dog 7 is the  lack of 
Heinz  b o d y  format ion .  
Wi th in  the  red  b lood cell, ox idan t  subs tances ,  including 
naph tha lene ,  impai r  all of the  reduc t ive  processes de- 
p e n d e n t  upon  N A D P H ,  which  is no t  suff ic ient ly  re- 
genera ted  because of the  G6P-DH. deficiency. Thus,  Heinz  
bodies  appear  as t he  final  s tage of oxida t ive  des t ruc t ion  
of haemoglob in  3,6. In  fav ism in man  haemolysis  occurs 
w i t h o u t  the  fo rma t ion  of Heinz  bodies,  b u t  involves  ex- 

t racel lu lar  immunologica l  mechan i sms  and  is also l inked 
to G 6 P - D H  deficiency 2, 6. 
In  the  case of sorbose, however ,  the  chemical  na tu re  of 
t he  drug, which  is a reducing subs tance ,  and  the  absence  
of Heinz  bodies  suggest  t h a t  o ther  mechan i sms  t h a n  those  
r epor ted  wi th  ox idan t s  are involved.  T h a t  the  haemoly t i c  
effect  of sorbose in dogs is no t  l inked to G 6 P - D H  de- 
f iciency is also suppo r t ed  by  the  f inding t h a t  the  G 6 P - D H  
ac t iv i ty  in red blood cells of our dogs is similar to t h a t  in 
normal  m a n  (table). The h igher  enzyme  act ivi t ies  in ra t  
e ry th rocy t e s  found in th is  s t u d y  are p ro b ab l y  due  to the  
fact  t h a t  ra t s  have  a h igher  re t icu locyte  count  t h a n  dogs 
and  man.  Younger  red blood cells are repor ted  to  show 
higher  act ivi t ies  of several  RBC enzymes  a, 4, ~. 
A plausible  a l t e rna t ive  for the  cause of sorbose- induced 
haemolys is  in dogs would  be an effect  of sorbose upon  
glycolysis in canine e ry th rocy tes .  This  is a t  p r e sen t  being 
inves t iga ted  by  in v i t ro  expe r imen t s  which have  a l ready  
shown t h a t  sorbose has  a d i rec t  haemoly t i c  effect  11. These 
s tudies  should fu r the r  clarify w h e t h e r  the  haemoly t i c  
effect  of sorbose is conf ined to  the  dog or also occurs  in 
m a n  and o the r  mammals .  

10 P. Keller, unpublished observations. 
11 A. Kistler and P. Keller, Experientia 33, 1379 (1977). 
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Summary. A monospecif ic  an t i se rum has been p repared  in r abb i t s  aga ins t  purif ied 0-antigen, a 100,000 mol .wt  glyco- 
p ro te in  found on the  surface of mouse  L-cells. This an t i s e rum has been  employed  to  d e m o n s t r a t e  the  presence of ~- 
ant igenic  d e t e r m i n a n t s  select ively on the  surface of mouse T-, b u t  no t  B- lymphocy tes .  

L y m p h o c y t e s  involved in specific i m m u n i t y  fall in to  2 
classes depend ing  upon whe the r  t h e y  are d e p e n d e n t  
(T-cells) or i n d e p e n d e n t  (B-cells) of the  t h y m u s  for the i r  
m a t u r a t i o n  2. These 2 l y m p h o c y t e  popula t ions  can be 
d is t inguished opera t iona l ly  by  the  fact  t h a t  t hey  express  
qui te  d i f fe rent  sets  of cell surface ant igens.  For  example ,  
thy-l- ,  TL- and  Ly-an t igens  3-5 are found on the  surface 
of mouse  T-, b u t  no t  B-cells while easily demons t rab le  
surface immunoglobul ins  6, FC receptors  ~, 8 and  b inding  
sites for C3 (the t h i rd  c o m p o n e n t  of complement )  ~ are 
charac ter i s t ic  of B-cells. Here  we repor t  the  presence  of a 
new ant igen  called rho (0) e x p r e s s e d  on the  surface of 
mouse  T-, b u t  n o t  B- lymphocy tes .  0 -de te rminan t s  are 
recognized in an i m m u n e  cytolys is  assay by  cross-react ion 
wi th  an t i s e rum p repa red  aga ins t  purif ied 0-antigen, a 
h igh mol .wt  g lycopro te in  isolated f rom mouse  L-cells. 
Our resul ts  indicate  t h a t  0 is p resen t  on all mouse T-cells 
and t h a t  it  is no t  ident ica l  to  any  previous ly  descr ibed 
T-cell ant igen.  
The expe r imen ta l  m e t h o d s  we have  employed  to  demon-  
s t ra te  the  presence  of 0 on the  T-cell surface are based  on 
the  use of an an t i s e rum p repa red  aga ins t  purif ied 0-anti-  
gen. 0 is a 100,000 mol .wt  g lycopro te in  found on the  sur- 
face of mouse  L-cells where  i t  can func t ion  as a recep tor  
for concanava l in  A. 0 was purif ied to molecular  homoge-  
ne i ty  by  af f in i ty  c h r o m a t o g r a p h y  on a co lumn of con 
A-Sepharose  according to t h e  procedure  of H u n t  e t  al. 1~ 
Ant i -  0 se rum was p repa red  by  in ject ing adul t  male rab-  

bi ts  in the  foo tpads  wi th  300-600 txg of purif ied 0-ant igen 
emulsif ied in comple te  F r e u n d ' s  ad juvan t .  Rab b i t s  were 
bled a t  regular  in te rva ls  the rea f t e r  and  tes ted  for the  
p roduc t i on  of an t ibodies  to  e in 3 ways.  Firs t ,  i m m u n e  
sera in t he  presence of c o m p l e m e n t  were found to be toxic 
for L-cells in a dose d e p e n d e n t  fashion as shown in 
tab le  1. This  provides  qu i t e  reasonable  evidence t h a t  0 is 
in fact  p resen t  on the  L-cell-surface.  Second, i m m u n e  b u t  
n o t  p r e i m m u n e  sera were found  to  combine  specifically 
w i th  purif ied 0-ant igen as judged  b y  an immune  precipi ta-  
t ion  tes t .  Third,  i m m u n e  sera were shown to prec ip i ta te  
0-ant igen specifically f rom solut ions p roduced  b y  dis- 
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so lv ing  who le  L-cel ls  or  L-cell  m e m b r a n e s  in 2% T r i t o n  
X-100.  De t a i l s  of t he se  l a t t e r  2 a s s a y s  will  be p u b l i s h e d  
e l sewhere .  
Mouse  l y m p h o c y t e s  were  t e s t e d  for  t h e  p r e sen ce  of 
0 - d e t e r m i n a n t s  b y  a n  i m m u n e  c y t o l y s i s  p r o c e d u r e  iden-  
t ical  t o  t h a t  de sc r ibed  in t ab l e  1 ; l y m p h o c y t e s  f r o m  b o t h  
t h e  sp leen  a n d  t h e  t h y m u s  were  e x a m i n e d .  T h e  resu l t s ,  

Table 1. Toxicity of anti- o for mouse L-cells 

Serum dilution Dead cells (%) in 
NRS anti- 0 C.I. 

N 19.3 94.7 93.4 
1:2 22.5 94.5 92.9 
1:4 17.4 79.2 74.8 

Suspension cultures of L-929 cells employed in these experiments 
were grown at 37 ~ in F-14 SMEM medium (Grand Island Biological 
Co.) containing 5% fetal calf serum and antibiotics. Cells were 
washed twice in phosphate buffered isotonic saline (PBS) before 
use and greater than 95% were found to be viable at this stage. 
Cytotoxicity assays were performed by suspending 5 • 10 s cells 
in 0.5 ml PBS and adding 0.1 ml anti- 0 or normal rabbit serum 
(NRS) plus 30 [M guinea-pig serum (1:10 dilution) as a source of 
complement. This mixture was incubated at 37~ for 60 min after 
which cell viability was determined by trypan blue dye exclusion. 
The results are expressed as percent of total cells dead and in the form 
of a cytotoxicity index (C.I.) designed to correct for background 
levels of killing. 

dead cells (%) in anti- 0 -- dead ceils (%) in NRS 
C . I . ~  

100% -- dead ceils (%) in NRS 

Table 2. Toxicity of anti- 0 for thymus and spleen cells 

as  s h o w n  in t a b l e  2, i nd ica te  t h a t  w h e r e a s  g r e a t e r  t h a n  
90% of t h y m u s  cells we re  sens i t i ve  to  specif ic  ki l l ing b y  
an t i -  0 p l u s  c o m p l e m e n t  o n l y  4 0 - 5 0 %  of sp leen  cells cou ld  
be  lysed.  T h e  level  of  sp leen  cell ki l l ing cou ld  n o t  be 
inc reased  b y  a d d i n g  m o r e  an t i -  0 a n d  t h e  p r o p o r t i o n  
(40 -50%)  of s ens i t i ve  sp leen  cells c o r r e s p o n d e d  well  w i t h  
t h e  p r o p o r t i o n  of T-cel ls  p r e s e n t  in m o u s e  sp leen  n .  T h e  
p a t t e r n  of s e n s i t i v i t y  o b s e r v e d  w i t h  r a t  t h y m u s  a n d  
sp leen  cells w a s  q u i t e  s imi l a r  to  t h a t  o b s e r v e d  w i t h  
mouse .  G r e a t e r  t h a n  90% of r a t  t h y m u s  b u t  o n l y  4 7 %  
of r a t  sp leen  ceils were  sens i t i ve  to  lysis  b y  an t i -  0 p lu s  
c o m p l e m e n t .  I n  c o n t r a s t ,  g u i n e a - p i g  sp leen  a n d  h u m a n  
p e r i p h e r a l  b lood  l y m p h o c y t e s  were  all r e s i s t a n t  to  lysis  in 
t h i s  a s say .  
T h e  m o s t  s t r a i g h t f o r w a r d  e x p l a n a t i o n  for  t he se  r e su l t s  
w a s  t o  a s s u m e  t h a t  m o u s e  a n d  r a t  T-cells  e x p r e s s  0-ant i -  
genic  d e t e r m i n a n t s  on  t he i r  su r f ac e s  whi le  B-cel ls  do no t .  
2 t y p e s  of  e x p e r i m e n t s  were  ca r r ied  o u t  to  t e s t  t h i s  
h y p o t h e s i s .  I n  t h e  f i r s t  case m o u s e  a n d  r a t  sp leen  cell 
p o p u l a t i o n s  were  en r i ched  for  T-cel ls  b y  p a s s i n g  t h e m  
ove r  a n y l o n  woo l  c o l u m n .  B-cel ls  are  se lec t ive ly  a d s o r b e d  
to  n y l o n  wool  a n d  t h e  e lu t ed  cell p o p u l a t i o n  is corre-  
s p o n d i n g l y  en r i ched  for  T-cel ls  12. I n  o u r  e x p e r i m e n t s ,  
t h i s  p r o c e d u r e  r e su l t e d  in a p p r o x i m a t e l y  a 2fold en r i ch -  
m e n t  fo r  T-cells  w h i c h  a c c o u n t e d  for  a p p r o x i m a t e l y  75% 
of t h e  e lu t ed  cell p o p u l a t i o n .  A c o r r e s p o n d i n g  inc rease  
w a s  o b s e r v e d  in t h e  p r o p o r t i o n  of cells c o n t a i n i n g  
0 - a n t i g e n  as  s h o w n  in t ab l e  2 a n d  th i s  s u p p o r t s  o u r  
h y p o t h e s i s  t h a t  i t  is t he  T-cel ls  w h i c h  c o n t a i n  0. 
T h e  second  t y p e  of e x p e r i m e n t  des igned  to  t e s t  t h e  
a s s o c i a t i o n  of 0 w i t h  T-cel ls  also i n v o l v e d  t h e  use  of 
m o u s e  sp leen  cells. These  cells we re  f i r s t  e x p o s e d  to  an t i -  0 
p lu s  c o m p l e m e n t  u n d e r  c o n d i t i o n s  w h e r e  all  0 - con t a in ing  
ceils s h o u l d  be  lysed,  T h e  s u r v i v i n g  ceils we re  t h e n  
e x p o s e d  to  a n t i b o d i e s  to  thy-1, a specific T-cel l  m a r k e r ,  
p lu s  c o m p l e m e n t  in o r d e r  to  lyse  a n y  T-cel ls  t h a t  m a y  be  
r e m a i n i n g .  A n  increase  in t h e  p r o p o r t i o n  of  lysed  cells 

A. C3H-mouse 
Thymus 

Serum Dead (%) C.I. 

Spleen 
Pre-nylon 
column 
Dead (%) 

11 
Post-nylon 
column 12 

C.I, Dead (%) C.I. 

E. R. Unanue, H. D. Engers and M. J. Karnovsky, Fed. Proc. 
32, 44 (1973). 
H. Cantor and E. Simpson, Eur. J. Immun. 5, 330 (1975). 

NRS 4.8 - 4.5 - 5.6 
Anti- 0 91.7 91.3 47.2 44.7 81.2 

B. Sprague-Dawley rats 
NRS 0.5 - 5.0 - 5.2 
Anti- 0 99.5 99.5 47.2 44.4 74.1 

Thymus and spleen cell suspensions were prepared from 25 g C~H- 
mice or from 75 g Sprague-Dawley rats by teasing the organs apart 
in Earle's balanced salt solution (BSS). Cells were passed through 
stainless steel and then nylon screens before being washed 3 times 
with BSS at 4~ Thymus cell suspensions prepared in this way 
were employed directly for immune eytolysis assays as described in 
table 1 ; sera were used in undiluted form. Spleen cells were divided 
into 2 equal samples of approximately 107 cells each. One was used 
directly for immune cytolysis while the other was enriched for T- 
cells by the nylon wool column method 1~. Cells suspended in 1 ml 
BSS containing 5% fetal calf serum were allowed to adsorb for 
45 rain to a 1 • 6 cm column of nylon wool (Fennall Laboratories, 
Morton Grove, Ill.) which had been equilibrated with BSS plus 5% 
fetal calf serum at 37 ~ Non-adherent cells were then eluted from 
the column with 20 ml of Eagle's Minimal Essential Medium con- 
taining 10% calf serum and tested in the immune cytolysis assay. 
Between 40% and 60% of the spleen cells applied to the column 
were recovered after this procedure and greater than 90% were found 
to be viable. In the case of mouse spleen cells enrichment for T-cells 
was confirmed by showing that 75 % of the non-adherent cells possess 
thy-1, a specific T-cen surface antigen, while less than 45% of the 
original cell population were T-cells. 

_ Table 3. Sequential eytotoxicity assay 

80.1 

Stepwise additions Cell viability 
- Dead (%) C.I. 
72.1 

1. Anti- 0 plus complement 48.8 43.6 
2. Anti-thy-I plus complement 49.8 40.6 

A cell suspension was prepared from the spleen of a 25 g C,H-mouse 
as described in table 2. The suspension was divided into equal samples 
and treated with a series of stepwise additons. The first sample was 
treated as follows: 0.1 ml anti- 0 was added to each of 4 tubes contain- 
ing 2 x 105 cells in 0.1 ml BSS and incubated for 1 h at 4~ Guinea- 
pig complement (0.1 ml of a 1:10 dilution) was then added to each 
tube and incubation was continued for a further h at 37~ Cell 
viability, as determined by trypan blue dye exclusion, was determined 
at this stage on 2 of the tubes. 0.1 ml AKR-mouse anti-thy-1 (Bio- 
netics Laboratories, Kensington, Md) plus 0.1 ml guinea-pig comple- 
ment was then added to each of the remaining tubes and they were 
incubated for 1 h at 37 ~ A final viability count was performed and 
the results were expressed as described in table 2. The reverse 
experiment in which the order of addition was anti-thy-1 followed by 
anti- 0 was performed on the second sample of cells. It  yielded 
results quite similar to those shown above. A 1:10 dilution of the 
anti-thy-1 serum used in these experiments in the presence of comple- 
ment was found to lyse greater than 90% of Call-mouse thymus cells 
when assayed by the procedure described here. 
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shou ld  r e su l t  on ly  if some T-cells  h a d  escaped ki l l ing b y  
ant i -o,  I n  p /ac t iee ,  no  increased  ki l l ing was obse rved  as 
s h o w n  in t a b l e  3. Thi~ d e m 0 n s t r a t e s  c lear ly  t h a t  t h e r e  are 
no  tl~y-1 co i l t a in ing  (T)-spieefl cells wh ich  do n o t  also 
c o n t a i n  ~. 
T o g e t h e r  these  2 e x p e r i m e n t s  p rov ide  qu i t e  s t rong  evi-  
dence  t h a t  0 - d e t e r m i n a n t s  are p r e s en t  on  t he  surface  of 
mouse  T-, b u t  n o t  B - lymphocy te s .  T he  s equen t i a l  cy to-  
t o x i c i t y  e x p e r i m e n t ,  in  fact ,  suggests  t h a t  Q i s expressed  
b y  all  mouse  T-cells a n d  n o t  s imp ly  b y  a s u b p o p u l a t i o n  
of t h e m .  B o t h  expe r imen t s ,  however ,  a d m i t  t he  pos-  
s ib i l i ty  t h a t  a smal l  b u t  s ign i f ican t  p o p u l a t i o n  of B-cells 
m a y  express .  F u r t h e r  s tud ies  will  be  r equ i red  to  c lar i fy  
t h i s  po in t .  
The  d e m o n s t r a t i o n  of ~ - d e t e r m i n a n t s  on  t he  T-cel l -sur-  
face ra ises  t h e  issue of w h e t h e r  Q m a y  be iden t i ca l  to  a n y  
of t he  p rev ious ly  descr ibed  mouse  T-cell  specific an t igens  
such  as thy-1, TL,  Ly  a n d  MTLA.  So far, i t  appea r s  t h a t  
t h i s  is n o t  t h e  case. Fo r  example ,  if Q were t he  same  as 
thy-1, t h e n  L-cells express ing  Q o u g h t  to  express  thy-1 as 

Table 4. Resistance of mouse L-cells to anti-thy-1 

Serum dilution Dead cells (%) in 
NRS anti-~ anti-thy-1 

well. Our  e x p e r i m e n t s  as s h o w n  in t ab l e  4 h a v e  d e m o n -  
s t r a t e d  t h a t  t h i s  is n o t  t h e  case. F u r t h e r m o r e ,  Q an t i gen  
(mol .wt  100,000) a n d  a p ro t e in  (mol ,wt  a p p r o x i m a t e l y  
120,000) r ecen t l y  p r e c i p i t a t e d  specif ical ly f rom solubi l ized 
mous~ T - c e l l - m 6 ~ b r a n e ~  b y  anti-Q (S. Cancelosi  and  
J.  Brown,  u n p u b l i s h e d  observa t ions )  are  found  to h a v e  
c6ns ide rab ly  h igher  mol ,wts  t h a n  t he  thy-1 an t i gen  mole-  
cule (mol ,wt  27,000) 13-15. S imi la r  b u t  less conclus ive  
a r g u m e n t s  c an  also be  m a d e  in t he  case of TL-,  Ly-  a n d  
M T L A - a n t i g e n  s. Cohen  e t  al. is h a v e  s h o w n  t h a t  L-cells 
do n o t  express  T L - a n t i g e n s  a n d  L y - a n t i g e n s  are  ex- 
pressed  on  t he  surfaces  of l y m p h o i d  cells onlylT, 18. 
M T L A  has  a mo l .w t  s ign i f i can t ly  d i f fe ren t  f rom Q19, s0. 
These  resu l t s  are  c o n s i s t e n t  w i t h  t he  v iew t h a t  Q is no t  
iden t i ca l  to  thy-1, TL,  L y  or M T L A  ant igens .  
The  i n f o r m a t i o n  we h a v e  a b o u t  0 -an t igen  a t  t he  p r e sen t  
t ime  gives us  v e r y  few clues a b o u t  w h a t  i t s  f unc t i on  m a y  
be. Q is found  to  be  p r e s e n t  on  t h e  surface  of L-cells and  
of T-, b u t  no t  B - l y m p h o c y t e s  f rom the  mouse  a n d  ra t .  
I n  add i t ion ,  we h a v e  de t ec t ed  Q on t h e  surface of Swiss 
mouse  e m b r y o  f ibroblas t s ,  b u t  n o t  h u m a n  or  mouse  
e ry th rocy te s .  Since Q an t i gen  is i tself  a con A-recep tor  
a n d  since con  A is found  to  be mi togen ic  for T-, b u t  no t  
B - lymphocy te s ,  t he  poss ib i l i ty  exis ts  t h a t  Q m a y  be 
i nvo lved  in t he  con  A- induced  mi togenes i s  of T - l y m p h o -  
cytes.  E x p e r i m e n t s  emp loy ing  anti-Q~serum are c u r r e n t l y  
in progress  to  t e s t  t h i s  possibi l i ty .  

N 3.0 88.7 10.3 
1:10 - - 8.4 
1:20 - - 6.2 
1:40 - - 5.7 

L-cells grown as describ6d in table 1 were washed free of serum and 
resuspended in Eagles Minimal Essential"Medium at a concentration 
of 2 • 10 e cells/ml. Varying concentrations of anti-thy-1, anti-Q or 
normal rabbit serum (NRS) were added to 0.t ml samples of the cell 
suspension and incubated at 4 ~ for 1 h. 0.1 IO1 guinea-pig comple- 
ment (diluted 1:10) was then added to each tube and incubation was 
continued for a further one hour at 37 ~ Cell viability was deter- 
mined by trypan blue dye exclusion. 
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E a r l y  f o e t a l  t h r o m b o s i s  i n d u c e d  b y  T h a l i d o m i d e  in  m o u s e :  
P o s s i b l e  e x p l a n a t i o n  for  t e r a t o g e n i c i t y  

C. P e t t e r  
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Summary. Mouse foetuses  were t r e a t e d  b y  T h a l i d o m i d e  on days  11-12 in order  to  ve r i fy  w h e t h e r  t he  d rug  would  induce  
b lood a b n o r m a l i t i e s  l ead ing  to  c i r cu la to ry  t roubles .  A b o u t  18% of t he  t r e a t e d  foetuses  showed  b o t h  severe  l imb  
h a e m o r r h a g e s  on  d a y  14, a n d  obvious  a l t e r a t i ons  of t he  nuc l ea t ed  red  b lood  cells of v i t e l l ine  origin.  These  blood 
abnorma l i t i e s ,  occur r ing  s u d d e n l y  d u r i n g  t he  we l l -known  'c r i t ica l  s t age '  of foe ta l  d e v e l o p m e n t ,  could  be respons ib le  
for  c i r cu l a to ry  b locks  lead ing  to  necrosis.  

A l t h o u g h  t he  t e r a togen i c  effects of T h a l i d o m i d e  h a v e  
been  k n o w n  for m a n y  years  in  m a n  a n d  an imal ,  pa r t i cu -  
l a r ly  in  mice  1, a n d  in r a b b i t s  ~, i ts  m e c h a n i s m  st i l l  
r e m a i n s  u n k n o w n .  A m o n g  t he  d i f fe ren t  modes  of ac t ion  
pos tu l a t ed ,  i t  h a s  been  sugges ted  t h a t  t h i s  d r u g  could be 
a n  a n t a g o n i s t  of g lu t amic  acid, cons ider ing  t he  s imi l a r i t y  
of t h e i r  fo rmulae  8. I t  h a s  also been  h y p o t h e s i z e d  t h a t  
T h a l i d o m i d e  could  be a n t a g o n i s t i c  to  severa l  v i t a m i n s  of 
t h e  B-group ,  p a r t i c u l a r l y  to  r ibo f l av in  ~ or folic acid 5. 
The  fac t  t h a t  some a n t a g o n i s t s  of folic acid h a v e  been  

p r o v e d  to  be t e r a togen i c  suppo r t s  t he  l a t t e r  h y p o t h e s i s  e. 
Some h e r e d i t a r y  l imb  a m p u t a t i o n s ,  g rea t ly  r e sembl ing  
t he  i nduced  T h a l i d o m i d e  ma l fo rma t ions ,  h a v e  been  de- 
s c r i b e d  in t he  rabb i t~ .  I t  has  been  shown  t h a t  these  
a b n o r m a l i t i e s  could  be  induced  b y  a b lood defect  ap-  
pea r ing  v e r y  ea r ly  in  t h e  fe ta l  life 8. Th i s  t r oub l e  could 
lead to  t h r o m b o s i s  w h i c h  in t u r n  induces  h y p o x i a  and  
t h e n  l imb  necrosis.  However ,  t hese  a m p u t a t i o n s  can  be  
p r e v e n t e d  in u te ro  b y  e i the r  hype rox i c  t r e a t m e n t  or 
t r e a t m e n t s  a i m i n g  a t  t h e  r educ t i on  of a b n o r m a l  e ry th ro -  


