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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. 
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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. 
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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  
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p laced  on  a d ie t  c o n t a i n i n g  0, 0.125, 0.25 or 0 .50% of 
lead. M a t i n g  was d i s con t inued  du r ing  week-end.  A t o t a l  
of 50 females  were used  in each  group.  The  mice  were 
dissected on  d a y  16-18 fol lowing o b s e r v a t i o n  of t h e  

v a g i n a l  plug, a n d  t h e  n u m b e r  of co rpora  lu tea  a n d  of 
dead  a n d  l ive e m b r y o s  was recorded.  T he  we igh t  of t h e  
l ive e m b r y o s  was also de t e rmined .  Loss pr ior  to  i m p l a n t a -  
t ion  is r ep resen ted  b y  t he  difference be t w een  t he  n u m b e r  
of corpora  l u t ea  a n d  t h a t  of i m p l a n t e d  (live + dead)  
embryos .  The  resul t s  of t he  expe r i m en t s  were e v a l u a t e d  
b y  t h e  Z 2 or t he  t- test .  

Results and discussion. T he  d a t a  s h o w n  in Tab le  I 
d e m o n s t r a t e  t h a t  lead t r e a t m e n t  reduces  s ign i f i can t ly  t h e  
inc idence  of p regnanc ie s  (mo the r  w i t h  a t  leas t  I implan t )  
a m o n g  females  e x h i b i t i n g  vag ina l  plug. Th i s  effect  
becomes  no t iceab le  f rom doses of 0 .25% of lead upwards .  
A m o n g  such  p r e g n a n t  females,  t he  fol lowing effects of 
lead can  be  n o t e d  (Tables  I and  I I ) :  1. Lead  t r e a t m e n t  
increases  s ign i f i can t ly  t he  n u m b e r  of e m b r y o s  dy ing  
a f t e r  i m p l a n t a t i o n ,  a n  effect  be ing  conspicuous  on ly  for 
0 .5% of lead. 2. The  n u m b e r  of e m b r y o s  dy ing  before  
i m p l a n t a t i o n  decreases  a f t e r  lead t r e a t m e n t  w i t h  doses 
of 0 .25% or more,  so t h a t  the  t o t a l  n u m b e r  of e m b r y o s  
i m p l a n t e d  pe r  p r e g n a n t  female  increases  s l igh t ly  w h e n  
re l a t ed  to t h e  n u m b e r  of corpora  lu tea  found.  3. A dif- 
ference in t he  we igh t  of l ive em br yos  becomes  a p p a r e n t  
d u r i n g  t he  las t  days  of p regnancy .  This  effect  is s t ronge r  
for doses of 0 .5% of lead. 4. No gross a b n o r m a l i t i e s  were 
seen in the  l e a d - t r e a t e d  embryos .  This  however ,  does 
no t  exclude  t he  poss ib i l i ty  t h a t  more  subt i le  m a l f o r m a -  
t ions  were present ,  a p r ob l em  which  will be  t he  ob jec t  of 
f u r t h e r  s tudy .  

Our  d a t a  conf i rm t he  obse rva t ions  of LEONARD et  a l )  
in t he  mouse,  b u t  are a t  va r i ance  w i t h  those  of SCHROE- 
DER and  MITCHENER a, in t h a t  a n  effect of lead on  fer t i l i ty  

is seen on ly  a f t e r  r a t h e r  h igh  doses. The  d a t a  o b t a i n e d  
sugges t  t h a t  two  types  of effects  of lead on fe r t i l i t y  
should  be d i s t inguished ,  those  on  t he  e m b r y o  and  those  on  
t h e  mo the r .  

The  ac t ion  on  t h e  e m b r y o  involves  r e t a r d a t i o n  in 
g r o w t h  and  e v e n t u a l l y  d e a t h  a t  a n  a d v a n c e d  s tage  of 
p regnancy ,  as shown  b y  t he  decrease  in we igh t  of s u r v i v i n g  
e m b r y o s  a n d  t he  increase  in n u m b e r  of e m b r y o s  dy ing  
a f te r  i m p l a n t a t i o n .  The  increase  in t he  n u m b e r  of an ima l s  
w i t h  vag ina l  p lug  b u t  no i m p l a n t  could resul t  f rom t h e  
ac t ion  upon  t he  mo the r ,  d imin i sh ing  her  ab i l i ty  to  
m a i n t a i n  p regnancy .  This  e l i m i n a t i o n  of t he  m o s t  
sens i t ive  females  could expla in  t h a t  in t he  o the r  females  
(with a t  leas t  one implan t ) ,  t he  p r e i m p l a n t a t i o n  loss di- 
m lmshes  w h e n  c o m p a r e d  to t h a t  of t he  controls .  

F u r t h e r  s tud ies  m u s t  show w h e t h e r  th i s  fa i lure  is due  
to a h o r m o n a l  deficiency,  an  a b n o r m a l  p l a c e n t a  or o t h e r  
fac tors  12. 

Summary. Female  mice  which  d i sp layed  a vag ina l  p lug  
a f te r  m a t i n g  were g iven  a d ie t  c o n t a i n i n g  0, 0.125, 0.250, 
0 .500% of lead as lead ace t a t e  a n d  were d issec ted  16 to 
18 days  later .  Lead  t r e a t m e n t  was  found  to reduce  
s ign i f ican t ly  t he  inc idence  of p regnanc ie s  and  to increase  
the  p o s t i m p l a n t a t i o n  loss in  t he  p r e g n a n t  females.  
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Effect of Ethanol  In take  on P h e n y t o i n  M e t a b o l i s m  in Vo lunteer s  

P h e n y t o i n  is one of the  m a j o r  an t i ep i l ep t i c  drugs.  
Knowledge  a b o u t  t he  inf luence of e t h a n o l  i n t a k e  on i ts  
m e t a b o l i s m  would be  useful  for cl inical  m a n a g e m e n t  of 
t he  p a t i e n t  w i t h  epilepsy.  I n  chronic  alcoholics,  e l imina-  
t ion  of p h e n y t o i n  f rom p l a s m a  a f te r  oral  dosage is 
s ign i f ican t ly  fas te r  as c o m p a r e d  w i t h  controls .  Reduced  
abso rp t ion  and  i n d u c t i o n  of enzymes  h y d r o x y l a t i n g  
p h e n y t o i n  h a v e  been  impl i ca ted  1. 

I t  is no t  k n o w n  w h e t h e r  acu te  e t hano l  inges t ion  in- 
f luences p h e n y t o i n  m e t a b o l i s m  in man.  I t  is t he  purpose  
of th i s  s t u d y  to  ob ta in  i n f o r m a t i o n  in h e a l t h y  vo lun t ee r s  
a b o u t  the  effect  of acu te  e t hano l  i n t ake  on  the  e l imina t ion  
of p h e n y t o i n  f rom p l a s m a  a f te r  a single i n t r a v e n o u s  dose. 

Methods. The  3 female  and  2 male  vo lun tee rs ,  aged 22 
to 47 years,  h a d  t a k e n  no drugs  or a lcohol  d u r i n g  t he  2 
p reced ing  mon ths ,  a n d  were cons idered  h e a l t h y  accord ing  
to  cl inical  h i s t o ry  mad r ou t i ne  l a b o r a t o r y  tests .  A single 
i.v. dose of 3 m g / k g  p h e n y t o i n  was in jec ted  s lowly over  
10 min.  Th i s  was r epea t ed  a f te r  7 weeks. A t  t h i s  t ime,  
the  sub jec t s  were a d m i n i s t e r e d  1 g /kg e t h a n o l  in 40% 
r u m  in a sweet  d r i n k  w i t h i n  2 h a f te r  i.v. i n j ec t ion  of 
3 m g / k g  p h e n y t o i n .  P l a s m a  samples  were t a k e n  before  
and  2, 4, 8, 12, 24 h a f t e r  t he  in jec t ion  of p h e n y t o i n .  
P h e n y t o i n  ~ a n d  e t h a n o l  3 p l a s m a  c o n c e n t r a t i o n s  were 
d e t e r m i n e d  b y  gas- l iquid  c h r o m a t o g r a p h y  in doub le  
de t e rmina t ions .  The  decl ine of the  log p h e n y t o i n  con-  
c e n t r a t i o n  in p l a s m a  w i t h  respec t  to  t ime  appea red  l inear  
a b o u t  4 to  8 h a f te r  in j ec t ion  in all subjects .  T he  half- l i fe  
(tl/2) was ca lcu la ted  f rom t h e  l inear  p a r t  of t h e  cu rve  b y  

t he  m e t h o d  of leas t  squares.  S ta t i s t i ca l  ana lys i s  com- 
pa red  t he  slope and  t he  e l eva t ion  of the  regress ion l ines in 
each  sub jec t  w i t h  and  w i t h o u t  e t h a n o l  p re sen t  in  blood.  

Results. The  ave rage  half-l ife of p h e n y t o i n  was 12.4 h 
(SD :E 4.4) in our  vo lun t ee r s  w i t h  no e thano l  in  t he i r  
blood. Af te r  e t h a n o l  ingest ion,  t he  average  half-l ife of 
p h e n y t o i n  was 12.3 h (SD ~ 5.2). The  half-l ife of p h e n y t o i n  
in each  sub jec t  w i t h  and  w i t h o u t  e t h a n o l  in his  s y s t e m  
was n o t  s t a t i s t i ca l ly  d i f fe rent  a t  t he  5% level (Table).  
10 m i n  a f te r  t he  i.v. in ject ion,  t he  p h e n y t o i n  concen t r a -  
t ions  r anged  f rom 2.7 to  7.5 a g / m l  in the  5 sub jec t s .  
Blood alcohol  levels r eached  p e a k  va lues  of 0 .53-0 .80%0 
a b o u t  1 h a f t e r  t he  las t  i n t a k e  of a lcohol  and  d i s appea red  
l inear ly  w i t h  t ime.  

Discussion. The  e l imina t ion  of p h e n y t o i n  f rom p l a s m a  
a f te r  a single i.v. dose was m o n o e x p o n e n t i a l  f rom a b o u t  
4 to  8 h a f te r  d rug  a d m i n i s t r a t i o n  in all subjects ,  a 
f ind ing  cons i s t en t  w i t h  a p p a r e n t  f i r s t -order  e l imina t ion  
kinetics.  E t h a n o l  i n t ake  w i t h  b lood  levels in  a r a n g e  of 
0.53 to 0.800/00 did  n o t  inf luence  t he  half-l ife of p h e n y t o i n  
in  our  vo lun tee r s .  The  half-l ife in the  same sub jec t  w i t h  
no e thano l  in his  blood,  d e t e r m i n e d  severa l  weeks before  
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