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pape r  c lear ly  d e m o n s t r a t e  t h a t  t he  s ens i t i v i t y  of t he  r a t  
a g a i n s t  p e n t o b a r b i t a l  is g rea t ly  increased  by  feeding a d ie t  
l ack ing  b e n z o p y r o n e s  a n d  fu rn i shes  add i t i ona l  ev idence  
to  t h e  fac t  t h a t ,  in th i s  species, b e n z o p y r o n e s  shou ld  be 
r ega rded  as v i t a m i n s .  ~. 

W h e t e r  m e t a b o l i s m  of p e n t o b a r b i t a l  is a l tered,  or 
, sens i t iv i ty  of t h e  b ra in  is inci~eXsed b y  b e n z o p y r o n e  de- 
f iciency, m u s t  be e luc ida ted  by  fu r t he r  e x p e r i m e n t s .  

Summary. P e n t o b a r b i t a l - s e n s i t i v i t y  is h igh ly  increased  
in r a t s  fed a d ie t  lacking  f lavonoids ;  s leeping t ime  was  

found  to be increased  by  42 a n d  30% as c o m p a r e d  w i th  
r a t s  fed a n o r m a l  diet.  These  s tud ies  conf i rm our  p rev ious  
s t a t e m e n t  accord ing  to  w h ic h  for t he  ra t ,  b e n z o p y r o n e s  
are v i t a m i n s .  
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Effect of Vi tamin  A on T u m o r  D e v e l o p m e n t  in Burned,  Unburned ,  and Glucocor t i co id -Treated  
Mice Inoculated with  an Oncogenic  Virus 

H i g h  doses of v i t a m i n  A h a v e  been repor t ed  to de- 
crease  t h e  inc idence  and  seve r i t y  of t u m o r  d e v e l o p m e n t  in 
mice inocu la t ed  w i t h  a m u r i n e  s a r c o m a  v i rus  of the  Molo- 
ney  s t r a in  (MSV) 1. Th i s  effect  was  also no t ed  w h e n  
v i t a m i n  A was  a d m i n i s t e r e d  to i nocu la t ed  mice  who were 
s ub j ec t ed  to pa r t i a l  body  cas t ing  a, mi ld  phys i ca l  s t ress  1. 
Several  f ind ings  sugges t ed  t h a t  t he  a n t i - t u m o r  effect  of 
v i t a m i n  A m i g h t  be  m e d i a t e d  t h r o u g h  an  inh ib i t i on  of 
' s t r e s s ' - e i t he r  t h a t  caused  by  the  v i rus  or t h a t  caused  by  
t he  v i rus  p lus  t h e  added  phys i ca l  s t ress .  Fi rs t ,  phys i c a l l y  
s t ressed  a n i m a l s  h a v e  been  s h o w n  to h a v e  an  increased  
suscep t ib i l i ty  to viral  oncogenes is  2. Second,  t h y m i c  
i nvo lu t i o n  occurs  a f te r  inocu la t ion  of mice  w i th  MSV a, 
a f te r  phys i ca l  s t ressa ,  or a f te r  t r e a t m e n t  w i th  glucocor t i -  
cocoid h o r m o n e s  a ; and  the  s t r ess - in i t i a t ed  t h y m i c  c h a n g e s  
require  e i ther  e n d o g e n o u s l y  p roduced  or e x o g e n o u s l y  
a d m i n i s t e r e d  ad rena l  cort icoid h o r m o n e s  6. T h a t  t he  
effect  of g lucocor t icoid  supp re s s ion  of ce r t a in  i m m u n e  
func t i o n s  is m e d i a t e d  t h r o u g h  in te r fe rence  wi th  t h y m i c  
func t ion  is sugges t ed  by  repor t s  t h a t  t h y m i c  e x t r a c t s  can  
pa r t i a l ly  reverse  t he  suppres s ion  of cel lular  i m m u n o -  
c o m p e t e n c e  wh ich  follows exogenous  glucocort icoid 
a d m i n i s t r a t i o n  7. Thi rd ,  v i t a m i n  A a d m i n i s t r a t i o n  to 
mice pa r t i a l ly  p r e v e n t s  the  t h y m i c  i nvo lu t ion  assoc ia ted  

EFFECT OF VITAMIN A ON TUMOR DEVELOPMENT 
IN BURNED AND UNBURNED MICE 
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Fig. 1. Mean tumor scores plotted against time following viral 
inoculation. Tumor size was greater in burned animals than in sham- 
burned animals, from Day 16 and thereafter. Although viramin A 
appeared to accelerate tumor regression in the shain-burned animals, 
it had no effect on the increased tninor growth in the burned animals. 

w i th  a phys io logic  s t ress  s. F u r t h e r ,  large doses  of v i t a m i n  
A h a v e  been r epo r t ed  to reverse  some  of t he  effects  of 
g lucocor t icoids  on o the r  phys io logic  processes  suc h  as 
w ound  hea l ing  9, 10. 

If t he  a n t i - t u m o r  effects  of v i t a m i n  A are m e d i a t e d  
t h r o u g h  a pa r t i a l  reversa l  of t he  changes  assoc ia ted  w i th  
phys ica l  s t ress ,  t h e n  an a u g m e n t a t i o n  of t he  a n t i - t u m o r  
ac t ion  would  be a n t i c i pa t e d  in severe ly  s t ressed  a n i m a l s  
or a n i m a l s  t r e a t e d  wi th  e xoge nous  glucocort icoids .  Th i s  
s t u d y  c o m p a r e s  t he  effect  of h igh  dose v i t a m i n  A on 
bu rn - s t r e s sed ,  g lucocor t i co id- t rea ted ,  and  n o r m a l  mice  
inocu la ted  w i th  MSV. 

Methods. Seven-week-o ld  ma le  CBA mice of 20-25 g 
were used  for all  e x p e r i m e n t s .  T h e y  were fed P u r i n a  L a b  
Chow 11 (conta in ing  12 IU  v i t a m i n  A per g), house d  10 
per cage, and  al lowed to acc l ima te  to the i r  s u r r o u n d i n g s  
for 1 week before c o m m e n c e m e n t  of the  s t udy .  

S t a n d a r d i z e d  b u r n s  cover ing  25% of the  b o d y  
surface  area  of the  m o u s e  were p roduc e d  by  h e a t i n g  
b rass  blocks wi th  a 2 • 5 cm sur face  to 98.5 ~ a nd  p lac ing  
the  blocks  in c o n t a c t  w i th  t he  a n ima l s  for 4 sec per bu rn .  
2 c on t a c t  b u r n s  (each 10 c m 2) were placed on the  r i gh t  
and  left dorsa l  sur face  of each  mouse ,  r e su l t i ng  in 20 cm ~ 
burns .  The  b u r n s  were full t h i c kne s s  by  his to logical  
d e t e r m i n a t i o n  a t  24 a nd  72 h p o s t b u r n .  S h a m - b u r n i n g  
was  pe r fo rmed  by  p lac ing  u n h e a t e d  b rass  blocks on 
a n e s t h e t i z e d  a n i m a l s  for t he  s a m e  per iods  of t ime  in t h e  
s a m e  areas.  A n e s t h e s i a  was m a i n t a i n e d  wi th  pen toba rb i t a l ,  
0.05 m g / g  b o d y  weight .  
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Table I. Effect of vitamin A on tumor growth in burned and Unburned mice inoculated with the Moloney sarcoma virus 

Day 12 �9 Day 30 . 

Sham-burned Burned Sham-burned Burned 

Tumor score Vitamin A Water Vitamin A Water Vitamin A Water Vitamin A Water 

0 1 0 0 0 5 0 1 0 
1 4 3 2 0 6 8 0 1 
2 6 4 2 3 4 2 2 1 
3 9 8 13 4 2 8 4 5 
4 0 5 2 5 1 2 9 2 

Analysis b 
Overall %2 (12) = 18.39, p 0.104. 

Burn vs. sham-burnx~ (4) = 4.71, p 0.32. 

Sham-burned : 
Vitamin A vs. water Z 2 (4) -- 6.6017, p 0.15. 

Burned : 
Vitamin A vs. water Z 2 (3) = 7.0281, p 0.071. 

Z 2 (12) = 34.50, p 0.0006. 

Z ~ (4) = 17.62, p 0.0015. 

)~ (4) = 9.81, p 0.0438. 

Z 2 (4) _ 5.35, p 0.2524. 

=Number of animals with designated tumor scores are listed for Day 12 (no significant difference between groups) and Day 30 (after significant 
differences were noted. Only 25 of 80 burned animals survived for 30 days after thermal injury, b By factorial Zz analysis of variance 15. 
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Fig. 3. Vitamin A had no effect on the mean tumor score in animals 
treated with Depo-Medrol | 

40 b u r n e d  a n d  20 s h a m - b u r n e d  a n i m a l s  were  fed 
d r i n k i n g  w a t e r  c o n t a i n i n g  A q u a s o l  A | 150 u n i t s  p e r  
c m  3. T h e  w a t e r  b o t t l e s  we re  cove red  w i t h  b r o w n  p a p e r  to  
avo id  d e c o m p o s i t i o n  of t h e  v i t a m i n  on  c o n t a c t  w i t h  
l ight .  40 b u r n e d  a n d  20 s h a m - b u r n e d  a n i m a l s  were  fed 
d r i n k i n g  w a t e r  w h i c h  c o n t a i n e d  no  v i t a m i n  A. V i t a m i n  A 
feed ing  w a s  c o m m e n c e d  i m m e d i a t e l y  a f t e r  b u r n i n g  a n d  
w a s  c o n t i n u e d  t h r o u g h o u t  t h e  d u r a t i o n  of t h e  e x p e r i m e n t  
(40 days ) .  

T h e  des ign  of t h e  f i r s t  e x p e r i m e n t ,  the re fore ,  i nc luded  
4 g r o u p s  of a n i m a l s :  G r o u p  I (40 an imals )  - b u r n e d ,  
v i t a m i n  A fed;  G r o u p  I I  (40 an imals )  - b u r n e d ,  w a t e r  
fed;  G r o u p  I I I  (20 an ima l s )  - u n b u r n e d ,  v i t a m i n  A fed;  
a n d  G r o u p  I V  (20 an ima l s )  - u n b u r n e d ,  w a t e r  fed. 

48 h a f t e r  b u r n i n g ,  0.1 c m  3 of a u n i f o r m  i n o c u l u m  of 
M S V  w a s  a d m i n i s t e r e d  i .m. to  t he  med i a l  a s p e c t  of t h e  
r i g h t  t h i g h  of e v e r y  mouse .  T u m o r  size w a s  g r aded  b y  a n  
a d a p t a t i o n  of t h e  scale of BLUMENSTEIN a n d  MALONEY 13 
A Grade  1 t u m o r  i n d i c a t e d  a p a l p a b l e  swel l ing  in t h e  
t h i g h  musc l e  a t  t h e  s i te  of  i nocu la t ion .  A Grade  2 t u m o r  
c o r r e s p o n d e d  to  a p a l p a b l e  m a s s  i n v o l v i n g  t h e  en t i r e  
t h i g h  muscle .  A G r a d e  3 t u m o r  i nd i ca t ed  e x t e n s i o n  of  
t h e  t u m o r  o v e r  t h e  pe lv ic  b r i m  a n d  in to  t h e  a b d o m e n .  
A G r a d e  4 t u m o r  i nvo lved  t h e  en t i r e  leg a n d  h a d  e x t e n d e d  
ac ross  t h e  mid l ine  of  t h e  a b d o m e n .  

I n  t he  second  e x p e r i m e n t ,  20 a n i m a l s  were  g iven  a 
s ingle  dose  of g lucocor t i co id  ( S o l u - m e d r o l  *14 1 m g  s.c. 
in  0.25 c m  3 saline) 4 8  h p r i o r  to  inocu la t ion .  A c o n t r o l  
g r o u p  of 20 a n i m a l s  w a s  g iven  a s.c. i n j ec t i on  of 0.25 c m  3 
sa l ine  48 h p r io r  to  inocu la t ion .  T u m o r  g r o w t h  in t h e  
Solu-Medro l |  t r e a t e d  a n i m a l s  w a s  c o m p a r e d  to  t h a t  in 
t h e  a n i m a l s  w h i c h  did n o t  receive e x o g e n o u s  g lucocor t i -  
coid. 

I n  t h e  t h i r d  e x p e r i m e n t ,  2 g r o u p s  of  20 a n i m a l s  each  
were  used.  B o t h  g r o u p s  rece ived  1 m g  Solu-Medro l  | s.c. 
48 h p r io r  to  . inocula t ion.  One  g r o u p  w a s  fed A q u a s o l  A | 
150 U / c m  3 in d r i n k i n g  w a t e r .  T h e  o t h e r  g r o u p  w a s  fed 
d r i n k i n g  w a t e r  w i t h o u t  v i t a m i n  A. T h e  effect  of v i t a m i n  
A on  g l u c o c o r t i c o i d - a u g m e n t e d  oncogenes i s  w a s  s tud ied .  

13 U: S, V. Pharmaceutical Corp., Tochahoe, New York 10707, USA. 
13 G. R. BLUMENSTEIN' and J. B. MALONEY, J. natn. Cancer Inst. Z2, 

123 (1969); 
la The Upjohn Company, Kalamazoo, Michigan 49007, USA. 
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Table II. Effect of steroids on tumor development 

Specialia 1311 

Day 8 ~ Day 28 ~ 

Tumor score Saline injectioxa Depo-l~edrol | Saline injection Depo-MedroI | 

0 0 1 7 0 
1 28 5 32 13 
2 12 9 14 9 
3 16 39 4 21 
4 0 5 0 11 
Analysis h Z2(4) -- 32.02, p < 0 . 0 0 0 1  Z2(4) = 38.62, p < 0 . 0 0 0 1  

Number of animals with designated tumor score are presented, h By factorial X 2 analysis of variance 16. 

Table III. Inefficacy of vi tamin A on tumorigenesis in mice treated with Depo-Medrol | 

Day 8 Day 28 

Tumor score Depo-Medrol | Depo-Medrol | Depo-Medrol | Depo-Medrol | 
+ § + + 
Water  vi tamin A Water vitamin A 

0 0 1 0 0 
1 3 2 7 6 
2 6 3 5 4 
3 18 21 12 9 
4 3 2 4 7 
Analysis~ Z 2 (4) -- 2.6 N.S. Z 'a (3) 1.36 N.S. 

�9 Number of animals with designated tumor score are listed. ~ By factorial g ~ analysis of variance ~a 

Results. T h e  a r i t h m e t i c  m e a n s  of t h e  t u m o r  sco res  for  
all  3 e x p e r i m e n t s  a re  u s e f u l  g r a p h i c a l l y  ( F i g u r e s  1, 2, a n d  
3), b u t  a r e  n o t  v a l i d  for  s t a t i s t i c a l  c o m p a r i s o n  of a n  
o r d i n a l  t u m o r  g r a d i n g  s y s t e m .  F o r  s t a t i s t i c a l  c o m p a r i s o n ,  
a f a c t o r i a l  Z 2 a n a l y s i s  w a s  p e r f o r m e d  on  t h e  t u m o r  sco re  
p o p u l a t i o n s l ~  ( T a b l e s  I I I I ) .  

Experiment 1. T h e  d i f f e r e n c e  in t u m o r  s ize  b e t w e e n  
b u r n e d  a n d  s h a m - b u r n e d  m i c e  w a s  h i g h l y  s i g n i f i c a n t  
(p < 0.01 f r o m  D a y  16 a n d  t h e r e a f t e r ) .  V i t a m i n  A 
a d m i n i s t r a t i o n  s i g n i f i c a n t l y  r e d u c e d  p e a k  t u m o r  size a n d  
a c c e l e r a t e d  t u m o r  r e g r e s s i o n  in  t h e  s h a m - b u r n e d  a n i m a l s  
(p < 0.025 f r o m  D a y  16 a n d  t h e r e a f t e r ) .  H o w e v e r ,  v i t a -  
m i n  A no  h a d  s i g n i f i c a n t  e f f ec t  on  t u m o r  size o r  r e g r e s s i o n  
in  t h e  b u r n e d  a n i m a l s .  

Experiment 2. Mice  r e c e i v i n g  a s ing le  dose  of  D e p o -  
M e d r o l  | 48 h p r i o r  to  v i r a l  i n o c u l a t i o n  h a d  l a rge r  t u m o r s  
(p < 0.001) t h a n  d i d  m i c e  w h i c h  d id  n o t  r e c e i v e  s t e r o i d s .  
T h i s  d i f f e r e n c e  w a s  s i g n i f i c a n t  on  D a y  8 (p < 0.001),  a n d  
t h e  leve l  of  s i g n i f i c a n c e  p e r s i s t e d  for  t h e  r e m a i n d e r  of  t h e  
e x p e r i m e n t .  

Experiment 3. V i t a m i n  A a d m i n i s t r a t i o n  h a d  no  e f f ec t  
on  t u m o r  g r o w t h  in  r a t s  w h i c h  h a d  p r e v i o u s l y  r e c e i v e d  a 
s ing le  i n j e c t i o n  of  D e p o - M e d r o l  | ( F i g u r e  3). 

Discussion. O u r  d a t a  i n d i c a t e  t h a t ,  a l t h o u g h  v i t a m i n  
A e f f e c t i v e l y  i n h i b i t e d  m u r i n e  v i r a l  o n c o g e n e s i s  in  
a n i m a l s  s t r e s s e d  o n l y  w i t h  t h e  v i r a l  i n o c u l a t i o n  a n d  t h e  
s h a m - b u r n ,  i t  h a d  n o  e f f ec t  o n  t u m o r i g e n e s i s  in  t h e  s e v e r e l y  
s t r e s s e d ,  b u r n e d  a n i m a l s .  S i m i l a r l y ,  v i t a m i n  A d id  n o t  
a p p e a r  to  a l t e r  g l u c o c o r t i c o i d - a u g m e n t e d  t u m o r i g e n e s i s .  

A l t h o u g h  h i g h  d o s e s  of  v i t a m i n  A h a v e  b e e n  s h o w n  to  
p r e v e n t  t h y m i c  i n v o l u t i o n  a t t r i b u t e d  t o  p h y s i o l o g i c  
s t r e s s  in  m i c e  s, t h e  s a m e  s t u d i e s  a lso  s u g g e s t  t h a t  v i t a m i n  
A a d m i n i s t r a t i o n  t o  u n s t r e s s e d  m i c e  c a u s e s  s o m e  i n c r e a s e  
in  t h y m i c  size.  I t  is p o s s i b l e  t h a t ,  for  t h e  m o u s e ,  i n s u f -  

f i c i e n t  v i t a m i n  A is p r o v i d e d  b y  t h e  l a b o r a t o r y  d i e t  to 
m a i n t a i n  l y m p h o i d  e l e m e n t s  a t  o p t i m u m  leve l s  of  f u n c -  
t ion .  S u c h  a n  e x p l a n a t i o n  is c o m p a t i b l e  w i t h  COHEN'S 16 
o b s e r v a t i o n  t h a t  i .p.  v i t a m i n  A i n c r e a s e d  t h e  a b i l i t y  of  
m i c e  to  s u r v i v e  a n u m b e r  of  b a c t e r i a l  a n d  f u n g a l  i n f e c t i o n s  
w h e r e  no  a d d i t i o n a l  p h y s i o l o g i c  s t r e s s  w a s  a p p l i e d .  T h e  
a b i l i t y  to  c o m b a t  b a c t e r i a l  i n f e c t i o n  i n v o l v e s  l y m p h o i d  
a n d  l e u k o c y t i c  m e c h a n i s m s  b e y o n d  t h o s e  w h i c h  a r e  
c o m m o n l y  t h o u g h t  t o  be  u n d e r  t h y m i c  con t ro l .  I n d e e d ,  
s e v e r a l  r e p o r t s  of  v i t a m i n  A i n h i b i t i n g  t h e  s e v e r i t y  of  
v i r a l  i n f e c t i o n s  a n d  v i r a l - i n d u c e d  o n e o g e n e s i s  h a v e  b e e n  
r e p o r t e d ,  a n d  p o s i t i v e  e f f ec t s  of  v i t a m i n  A o n  e p i t h e l i a l  
cell  f u n c t i o n ,  m e m b r a n e  p e r m e a b i l i t y ,  a n d  i n t e g r i t y  of  
c o n n e c t i v e  t i s s u e  h a v e  b e e n  p r o p o s e d  17-e~ I n  s o m e  of  
t h e s e  s t u d i e s ,  a n i m a l s  we re  d e l i b e r a t e l y  m a d e  v i t a m i n  A 
de f i c i en t ,  a n d  c o m p a r i s o n  was  m a d e  to  m i n i m a l l y  s u p p l e -  
m e n t e d  a n i m a l s .  

A n  a l t e r n a t e  e x p l a n a t i o n  for  o u r  f i n d i n g s  is t h a t  t h e  
p h y s i o l o g i c  s t r e s s  of  b u r n i n g  w a s  so  s e v e r e  a n d  t h e  d o s e  
of  e x o g e n o u s  D e p o - M e d r o l |  w a s  so  h i g h  t h a t  t h e  l y m -  
p h o t r o p h i c  e f f ec t s  of  v i t a m i n  A were  c o m p l e t e l y  o v e r r i d -  
d e n  in  b o t h  cases .  T h e  d a t a  p r e s e n t e d  in  t h i s  r e p o r t  
c a n n o t  c l e a r l y  r e f u t e  t h i s  p o s s i b i l i t y .  I n  t h i s  s e r i e s  of  

16 H. C. BATSON, Transact.  10th Annual Meeting of tile American 
Soc. for Quality Control {1956), p. 9. 

16 B. E. COHEN and R. J. ELIN, P1ast. Reconstr. Surg. 54, 192 (1974). 
17 U. SAFFIOTTI, R. MONTESANO, A. R. SELLAKUMAR a n d  S. A. BORG, 

Cancer 20, 857 (1967). 
18 B. G. BANG, ~r A. FOARD and l v. B. BANG, Fedn. Proc., Abstract 

4281 (1973). 
19 W. BOLLAG, Eur. J. Cancer 8, 689 (1972). 
20 B. G. BANG, F. B. BANG and M. A. FOARO, Am. J. Path. 58, 147 

(1972). 



1312 Specialia EXPERIENTIA 31/11 

e x p e r i m e n t s ,  t h e  effect  of v i t a m i n  A w a s  o b s e r v e d  o n l y  
in h e a l t h y  a n i m a l s  e x p o s e d  to  no  s t r e s s  o t h e r  t h a n  t h a t  
of t h e  v i r a l  inocu la t ion ,  anes thes i a ,  a n d  s h a m - b u r n  in ju ry .  
W h e n  b u r n  disease  w a s  i nduced  or  w h e n  b i o c h e m i c a l  
s t r e s s  (Depo-Medro l  | w a s  a d m i n i s t e r e d ,  a s a l u t a r y  effect  
of v i t a m i n  A w a s  n o t  obse rved .  

21 The opinions or assertions contained herein are the private views 
of the authors and are not to be construed as official or as reflecting 
the views of the Department of the Army or the Department of 
Defense. 

~ In conducting the research described in this report, the investi- 
gators adhered to the "Guide for Laboratory Animal Facilities 
and Care.", as promulgated by the Committee on the guide for 
Laboratory Animal Facilities and Care of the Institute of Labo- 
ratory Animal Resources, National Academy of Sciences, National 
Researeh Coulmil. 

2~ Department of Surgery, Albert Einstein College of Medicine 
Bronx, New York 10461, USA. 

Summary. H i g h  doses  of  v i t a m i n  A dec reased  t h e  
s e v e r i t y  of  t u m o r  d e v e l o p m e n t  in mice  i n o c u l a t e d  w i t h  a 
m u r i n e  s a r c o m a  v i r u s ;  t he  s a m e  doses  of v i t a m i n  A h a d  
no  effect  on  t h e  inc reased  t u m o r i g e n e s i s  seen in a n i m a l s  
seve re ly  s t r e s sed  w i t h  t h e r m a l  i n j u r y  or  t h e  inc reased  
t u m o r i g e n e s i s  i n d u c e d  b y  e x o g e n o u s  g lucocor t i co id  ad-  
m i n i s t r a t i o n  21. 

N.  S. LEVINE 2~, 1:{. E .  SALISBURY, 
E.  SEIFTER ~3, H.  L. WALKER, 
A. D. MASON JR. a n d  B. A. PRUITT JR. 

United States Army Institute o/ Surgical Research, 
Brooke Army Medical Center, 
Fort Sam Houston (Texas 78234, USA), and 
Department o/ Surgery, 
Albert Einstein College o~ Medicine, 
Bronx (New York 10461, USA), 27 June 1975. 

E m b r y o n i c  D e a t h  in M o u s e  due  to  Lead E x p o s u r e  

L e a d  e x p o s u r e  r e p r e s e n t s  a p a r t i c u l a r  h a z a r d  to  
p r e g n a n c y .  Ster i l i ty ,  "abort ions a n d  h i g h  fe ta l  a n d  neo-  
n a t a l  loss  in female  lead w o r k e r s  were  o b s e r v e d  m o r e  t h a n  
100 y e a r s  ago 1, a n d  for  a t ime ,  lead e n j o y e d  p o p u l a r i t y  as  
a m e a n  to  induce  c r i m i na l  a b o r t i o n s ,  a p r o c e d u r e  w h i c h  
q u i t e  o f t e n  g a v e  ra ise  to se r ious  i n t o x i c a t i o n  2. Tile d a t a  
on  e x p e r i m e n t a l  a n i m a l s  are c o n t r a d i c t o r y  in t h a t  s o m e  
a u t h o r s  o b s e r v e d  r educed  fe r t i l i ty  even  a f t e r  e x p o s u r e  to  
low doses ,  w h e r e a s  o t h e r s  d id  not .  T h u s ,  SCHROEDER 
et  al. a,~ supp l i ed  lead  a t  a level  of 25 p p m  to  r a t s  a n d  

Table I. Results of the dissections (16-18 days after the vaginal plug) 

Lead Pregnant Corpora Live Dead Loss before 
[% in diet] females~ lutea embryos enlbryos implantation 

0 26 352 216 32 104 
[8.31] [1.23] [4.00] 

o.125 28 381 231 4.1 109 
[8.25] [1.46] [3.89] 

0.250 11 o 138 91 21 26 b 
[8.27] [1.91] [2.36] 

0.500 8 e 92 60 19 b 13 ~ 
[7.50] [2.38] [1.63] 

�9 50 mice with vaginal plug were utilized in each group. Values in 
brackets are mean numbers per pregnant female. ~Significant at 
p ~ 0.05 level. ,Significant at p ~ 0.01 level compared to the 
controls in the Z ~ test. 

Table II. Weight of the embryos (mean in mg 4- SE) 

Lead Days of pregnancy 
[%in diet] 16 17 18 

0 389~zl l  6 1 7 ~ 1 6  978/=21 
0.125 3 7 5 •  6054-15 922]=15 b 
0.250 4064.11 5 8 7 + 2 3  8 5 0 •  ~ 
0.500 312/=36 b 3314-15 ~,~ 7934-33 * 

,These embryos were obtained from only 1 mouse, b Significant at 
p < 0.05 level, o Significant at p ~ 0.01 level compared to controls 
in t-test. 

mice  ove r  a pe r i od  of 3 g e n e r a t i o n s  a n d  r e p o r t e d  f ewer  
l i t t e r s  a n d  ea r ly  d e a t h  a t  t i s sue  levels w h i c h  were  on ly  2 
to  3 t i m e s  g r e a t e r  t h a n  t h o s e  in con t ro l s .  O n  t h e  o t h e r  
hand ,  Ls e t  al. 5 g iv ing  u p  to  1000 p p m  of lead in 
t h e  d r i n k i n g  w a t e r  for  9 m o n t h s ,  could  n o t  f ind  a signifi-  
c a n t  d i f fe rence  in fe r t i l i ty  of mice, a n d  th i s  agrees  w i t h  
t h e  r e su l t s  of AZAR et  al. 6 a n d  J E s s u p  7 in dogs  a n d  ra t s .  

S imi la r  d i s a g r e e m e n t s  ex i s t  w i t h  r e spec t  to  a poss ib le  
t e r a t o g e n i c  a c t i on  of lead in e x p e r i m e n t a l  an ima l s .  
H a m s t e r s  8 d i sp l a y  a n  increased  r a t e  of m a l f o r m a t i o n s ,  
p a r t i c u l a r l y  in t h e  tai l  region,  w h e n  t h e  m o t h e r s  are  
in jec ted  w i t h  50 m g / k g  of lead on  tile 8 th  d a y  of p r e g n a n c y .  
FOURNIER a n d  ROSENBERG 9 could,  h o w e v e r ,  n o t  n o t e  
a n y  m a l f o r m a t i o n  in r a b b i t s  o r  r a t s  a f t e r  s o m e w h a t  l ower  
doses  (a t o t a l  of 16 mg/kg) ,  a n d  s imi la r  o b s e r v a t i o n s  
h a v e  been  r e p o r t e d  for  t he  cow 1~ a n d  the  sheep  n .  I n  v i e w  
of  t he se  d i s a g r e e m e n t s ,  we h a v e  i n v e s t i g a t e d  t h e  effects  
on  t h e  p r e g n a n c y  of  d i f f e ren t  doses  of lead ac e t a t e  a d d e d  
to  t he  diet.  

Material and methods. Y o u n g  a d u l t  mice  of t he  C57B1 
s t r a i n  r a i sed  in o u r  l a b o r a t o r y  were  ut i l ized.  3 f emales  
were  caged w i t h  1 ma le  f r o m  t h e  b e g i n n i n g  of t h e  w e e k  
a n d  e x a m i n e d  da i ly  for  t h e  p resence  of v a g i n a l  p lugs .  
F e m a l e s  w i t h  v a g i n a l  p l u g  w e r e  r e m o v e  d and  i m m e d i a t e l y  

1 C. PAUL, Arch. gen. Med. 15, 513 (1860). 
A. HALL, Br. reed. J. 1,584 (1905). 
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102 (1971). 
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tion 100, 59 (1970). 
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(1973), p. 303. 
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7 D. C. JESSUG The Chronic Toxicity o/Lead, American Petroleum 
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