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mals  5,9. The increased cell division in the  liver graf t  
canno t  be in t e rp re t ed  as a general  nonspecif ic  s t imu la to ry  
effect :  no such increase was observed in the  liver in si tu 
while in the  k idney  uni la tera l  p n e u m o n e c t o m y  seemed 
to  p roduce  a s l ight  decrease in mi to t ic  incidence,  poss ib ly  
due to the  s t ress  of the  opera t ion.  The mi to t ic  s t imula t ion  
t h u s  appears  to  be conf ined to the  ' lung field'  b u t  wi th in  
t h a t  field any  t issue m a y  respond.  The fact  t h a t  resul ts  
prev ious ly  ob ta ined  for k idney  graf ts  7 have  now been 
r epea t ed  for liver graf ts  suggests  t h a t  th is  m a y  be a 
general  phenomenon .  
I t  is therefore  sugges ted  t h a t  the  compensa to ry  response  
m a y  be 'f ield specific '  r a the r  t h a n  s t r ic t ly  organ-  or 
t issue-specific.  This  has  a bear ing  on hypo theses  for tile 
cont ro l  of the  c o m p e n s a t o r y  response since these  are 
largely based  on the  concep t  of organ specificity.  I n j u ry  
to  t issue is a lmos t  a lways followed by  an increase in the  
ra te  of b lood flow th rough  homologous  t issue and we have  
sugges ted  t h a t  th is  m a y  s t imula te  mitosis  by  causing a 
change  in the  local concen t r a t ion  of mi to t ic  regu la tory  
fac tors  a,7. This  hypo thes i s  could explain  the  resul ts  ob- 

Mitotic indices (proportions of mitoses per 104 cells) and SD in organs 
of Xenopus laevis 2 days after removal of the right lung (unilateral 
pneumonectomy) 
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ra ined in the  k idney  7 and  l iver graf ts  since these  shared  
a co mmo n  blood supply  wi th  the  hos t  organ and would 
hence  have  been  affec ted  b y  any  change in the  ra te  of 
blood flow following uni la tera l  p n e u m o n e c t o m y .  
Increase  of blood supp ly  to  the  l iver in si tu was no t  found 
to s t imula te  l iver g rowth  10, an observa t ion  which  m a y  
appear  incons i s ten t  w i th  our  hypothes is .  The l iver has a 
sys tem of anas tomoses  be tween  the  larger b ranches  and  
t r ibu ta r ies  of the  hepa t ic  ar tery ,  por ta l  vein  and hepa t ic  
vein n and divers ion of blood via  these  anas tomoses  
reduces  flow t h ro u g h  the  small  vessels of the  sinus- 
oids 11, 1~. We would suggest  t h a t  it  is the  ra te  of f low of 
blood t h ro u g h  the  small  vessels, w i t h  their  i n t ima te  
con tac t  wi th  the  hepa t ic  t issue, t h a t  regulates  the  po ten-  
tial for increased cell division. Because of the  sys t em of 
anas tomoses ,  an increased blood supply  to  the  liver 1~ 
would no t  necessar i ly  p roduce  in increased flow t h ro ugh  
the  small  vessels of the  sinusoids.  
The ra te  of cell division in the  l iver graf ts  was lower t h a n  
in the  l iver in situ, a resul t  cons i s ten t  wi th  prev ious  
resul ts  on mitosis  and D N A  synthes is  ~3 and g rowth  ~4 in 
ectopic liver grafts .  In  view of the  p rox imi ty  to  the  well- 
vascular ized capi l lary bed  of the  sur rounding  lung t issue 
i t  seems unl ikely t h a t  th is  effect  was due to i schemia  and 
the  exp lana t ion  m a y  be found  in the  absence of no rma l  
bile dra inage or nerve  connect ions ,  S t imula t ion  of hepa t i c  
cell divis ion was observed in the  absence of any in jury  to  
the  liver graf t  or to the  liver in situ. We consider  th is  
incons i s ten t  w i th  the  hypo these s  ~5, ~ which  propose  an 
organ-specif ic  humora l  cont ro l  sys tem.  

Left lung 6.2 ~= 3.7 (p < 0.05) 2.7 :~ 1.2 
Right lung 2.2 4- 1.2 (NS) 2.2 i 0.3 
Liver graft 6.6 i 1.1 (p < 0.001) 3.7 • 1.0 
Liver 16.1 4- 3.5 (NS) 14.7 =k 2.9 
Kidney 9.5 -t- 2.9 (p < 0.05) 13.8 -t- 3.0 

The number of animals in the unilaterally pneumonectomized group 
was 7 and in the control group 6. The value for each animal was the 
mean of 5 sample mitotic counts. Significance of differences (p- 
values in parentheses) was calculated by Student's t-test with the 
number of degrees of freedom (11) taken as the number of animals 
minus 2. For the difference between liver and liver grafts p < 0.001. 
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Summary. The choline ace ty l t rans fe rase  ac t iv i ty  of submand ibu la r  g lands  t h a t  had  previous ly  received a re t rograde  
in jec t ion  of bo tu l i num tox in  via the i r  duc ts  was found  to be marked ly  lower t han  in the  un t r ea t ed  con t ra l a t e ra l  glands.  
In  the  pa ro t id  glands  exposed  to  the  same t r e a t m e n t  the  ac t iv i ty  of th is  enzyme  was less affected.  

Bo tu l i num tox in  causes para lys is  of per iphera l  cholinergic 
mechan i sms ,  and  th is  is cons idered  to  be the  consequence  
of impa i r ed  release of acetylchol ine  f rom the  nerve  
end ings  2. In  the  cat ,  E m m e l i n  3 showed t h a t  in ject ion 
of the  t ox in  t h r o u g h  sa l ivary  duc t s  causes the  s u b m a n d i b -  
ular  and  pa ro t id  glands  to  develop wi th in  a few weeks 
a supersens i t iv i ty  which  las ts  for several  months ,  s imilar  
to t h a t  found  af ter  p a r a s y m p a t h e t i c  denerva t ion .  The 
ace ty lchol ine-synthes iz ing  enzyme,  cho l ine  ace ty l t r ans -  
ferase, is conf ined to  the  cholinergic nerves,  and  i t  was 
wonde red  w h e t h e r  t he  b o t u l i n u m  tox in  would have  any  

affect  on the  ac t iv i ty  of th is  enzyme.  Therefore  in t ra-  
ducta l  in jec t ions  of b o t u l i n u m  tox in  have  been  made  
into submand ibu l a r  and  pa ro t id  glands of cats,  and  the i r  
choline ace ty l t rans fe rase  ac t iv i ty  was de t e rmined  af ter  
d i f ferent  t ime  periods.  At  the  end of each expe r imen ta l  
period,  t he  sens i t iv i ty  to  chemical  s t imuli  was t e s t ed  in 
order  to  assess the  eff iciency of the  original  in jec t ion  of 
bo tu l i num toxin .  
Material and methods, 14 cats  of e i ther  sex, weighing 
2.0-4.4 kg, were used. U n d e r  n e m b u t a l  anaes thes ia  
(36 mg/kg  i.p.), e i ther  the  submand ibu la r  duc t  or  the  
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Table 1. Submandibular  glands. Effects of iutraductal injection of botulinum toxin on the sensitivity to adrenaline, weight and choline 
acetyltransferase activity 

Weeks after Threshold dose to Gland weight (rag) ChAc activity (~zg ACh/h/gland) 
injection of adrenaline (~g/kg) 
botul inum Botulinum Contralateral Botulinum Contralateral Botulinum toxin Botulinum Contralateral 
toxin toxin glands toxin glands percent of toxin glands 

contralateral 
glands 

Bo tu l inumtox in  
percent of 
contralateral 

�9 glands 

1 2 10 585 560 104 61 71 87 
2 1 5 946 1288 73 76 117 65 
3 1 4 974 1225 80 75 117 64 
4 1 5 1179 1276 92 116 210 55 
6 1 2 525 1029 51 42 84 50 
6 2 10 722 934 77 97 130 75 
8 1 10 1145 1487 77 69 132 52 

16 1 2 856 925 93 135 151 89 

p a r o t i d  d u c t  w a s  c a n n u l a t e d  f r o m  t h e  m o u t h .  T y p e  A 
b o t u l i n u m  t o x i n  w a s  u s e d  a n d  w a s  d e r i v e d  f r o m  a n  a c i d  
p r e c i p i t a t e  of  c u l t u r e  f i l t r a t e .  T h e  p a r t i a l l y  p u r i f i e d  t o x i n  
w a s  f r e e z e - d r i e d  a n d  s t o r e d  in  v a c u o ;  2 ~g  of  t h i s  p o w d e r  
d i s s o l v e d  in 0.2 m l  of  g e l a t i n e  p h o s p h a t e  b u f f e r  p H  6.6 
w a s  s l o w l y  i n j e c t e d  i n t o  t h e  d u c t .  T h e  s a m e  p r e c a u t i o n s  
w e r e  t a k e n  to  p r e v e n t  s e c r e t i o n  as  in  t h e  s t u d y  of  
E m m e l i n  3. 1 - 1 6  w e e k s  l a t e r  t h e  a n i m a l s  we re  a n a e s t h e t -  
i zed  w i t h  c h l o r a l o s e  40 m g / k g  a n d  u r e t h a n e  600 m g / k g  
i .p .  a n d  t h e  g l a n d s  we re  t e s t e d  for  t h e i r  s e n s i t i v i t y  to  
a d r e n a l i n e  ( s u b m a n d i b u l a r s )  a n d  m e t h a c h o l i n e  (pa ro t id s )  
a s  p r e v i o u s l y  d e s c r i b e d  3. A t  t h e  e n d  of  t h e  e x p e r i m e n t s ,  
t h e  g l a n d s  w e r e  d i s s e c t e d  o u t  a n d  w e i g h e d .  S m a l l  p i ece s  
o f  t h e  g l a n d s  we re  r e m o v e d  for  e l e c t r o n  a n d  l i g h t  m i c r o -  
s c o p i c a l  e x a m i n a t i o n ,  u s i n g  m e t h o d s  p r e v i o u s l y  de -  
s c r i b e d  4. T h e  r e m a i n d e r  o f  t h e  g l a n d s  w a s  r e w e i g h e d  a n d  
r a p i d l y  f r o z e n  in  i s o p e n t a n e  coo led  b y  l i q u i d  N~ a n d  
s t o r e d  a t  7 0 ~  u n t i l  u s e d  for  b i o a s s a y  of  t h e  c h o l i n e  
a c e t y l t r a n s f e r a s e  a c t i v i t y  w i t h  H e b b ' s  m e t h o d  5. T h e  
e n z y m e  a c t i v i t y  is e x p r e s s e d  in  ~zg a c e t y l c h o l i n e  c h l o r i d e  
f o r m e d  p e r  h p e r  g l a n d ;  t h e  f i g u r e s  b e i n g  c o r r e c t e d  for  
t h e  s m a l l  p i e c e s  of  t i s s u e s  t a k e n  fo r  t h e  m o r p h o l o g i c a l  
s t u d y .  
Resul ts  and  discussion. T h e  t o x i n - t r e a t e d  s u b m a n d i b u l a r  
a n d  p a r o t i d  g l a n d s  s h o w e d  a n  i n c r e a s e d  s e n s i t i v i t y ,  a s  
j u d g e d  b y  t h e  l o w e r e d  t h r e s h o l d  d o s e  for  a d r e n a l i n e  a n d  
m e t h a c h o l i n e  (see t a b l e s  1 a n d  2) a n d  b y  t h e  i n c r e a s e d  
a m o u n t  o f  s a l i v a  s e c r e t e d  in  r e s p o n s e  to  l a r g e r  d o s e s  of  t h e  
d r u g s ,  in  a g r e e m e n t  w i t h  p r e v i o u s  w o r k  a. S u b m a n d i b u l a r  
g l a n d s  e x p o s e d  t o  t h e  t o x i n  l o s t  w e i g h t ,  wh i l e  t h e  w e i g h t  

of  t h e  p a r o t i d  g l a n d s  w a s  u n c h a n g e d .  S i m i l a r l y ,  a f t e r  
d e n e r v a t i o n  of t h e s e  2 g l a n d s  5, t h e  s u b m a n d i b u l a r  g l a n d  
s h o w e d  t h e  m o r e  p r o n o u n c e d  fa l l  in  w e i g h t .  T h e  c h o l i n e  
a c e t y l t r a n s f e r a s e  a c t i v i t y  in  t h e  s u b m a n d i b u l a r  g l a n d s  
t r e a t e d  w i t h  t h e  t o x i n  w a s  m a r k e d l y  lower  t h a n  t h a t  in  
t h e  u n t r e a t e d  c o n t r a l a t e r a l  g l a n d s  ( t ab l e  1). I n  t h e  p a r -  
o t i d  g l a n d s ,  a l t h o u g h  t h e  p i c t u r e  w a s  less  u n i f o r m  t h a n  
in t h e  s u b m a n d i b u l a r  g l a n d s ,  m o s t  of  t h e m  h a d  a n  e n z y m e  
a c t i v i t y  t h a t  w a s  l ower  o n  t h e  t r e a t e d  t h a n  o n  t h e  u n -  
t r e a t e d  s ide  ( t ab l e  2)., I n  s u b m a n d i b u l a r  g l a n d s ,  t h e r e  
a r e  b o t h  p r e -  a n d  p o s t g a n g l i o n i c  n e r v e s  o n  w h i c h  t h e  
b o t u l i n u m  t o x i n  a c t s  6, 7, wh i l e  in  t h e  p a r o t i d s  t h e  c h o l i n -  
e rg i c  n e r v e s  a r e  o n l y  of  a p o s t g a n g l i o n i c  n a t u r e .  T h e  
f a c t  t h a t  t h e  c h o l i n e  a c e t y l t r a n s f e r a s e  a c t i v i t y  in  t h e  
p a r o t i d s  w a s  less  a f f e c t e d  b y  t h e  t o x i n  m a y  s u g g e s t  t h a t  
t h e  m a r k e d  fa l l  in  t h e  s u b m a n d i b u l a r s  w a s  m a i n l y  d u e  to  
t h e  a c t i o n  of  t h e  t o x i n  a t  a p r e g a n g l i o n i c  level .  I n  t h i s  
c o n n e c t i o n ,  i t  m a y  be  m e n t i o n e d  t h a t  t h e  t o x i n  b l o c k s  
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in Lund to J. E. 
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(1976). 
5 I. Nordenfelt, Q. J. expl Physiol. d8, 67 (1963). 
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7 S.M. Hilton and G. P. Lewis, J. Physiol. 128, 235 (1955). 

Table 2. Parotid glands. Effects of intraductal injection of botulinum toxin on the sensitivity to methacholine, weight and choline acetyl- 
transferase activity 

Weeks after Threshold dose to Gland weight (mg) 
injection of methacholine ([xg/kg) 
botul inum Botulinum Contralateral Botulinum Contralateral 
toxin toxin glands toxin glands 

ChAc activity (~xg ACh/h/gland) 

Botu l inumtoxin  Botulinum Contralateral Botulinum toxin 
percent of toxm glands percen t of 
eontralateral contralateral 
glands glands 

1 0.1 0.2 1468 1321 111 47 45 
2 0.1 0.2 803 789 102 39 41 
4 0.5 1.0 1296 1446 90 27 39 
6 0.4 0.5 1396 1421 98 60 58 
8 0.5 1.0 797 803 99 47 63 

16 0.5 1.0 1171 1175 100 53 58 

104 
95 
70 

103 
74 
92 
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t h e  effect  of e lec t r ica l  s t i m u l a t i o n  of t he  pregangl ion ic  
p a r a s y m p a t h e t i c  ne rves  more  easi ly  t h a n  t h a t  of s t imu-  
l a t ion  of the  pos tgang l ion ic  ne rves  in t he  s u b m a n d i b u l a r  
g lands  of c a t s L  The  e n z y m e  a c t i v i t y  in  t he  t o x i n - t r e a t e d  
s u b m a n d i b u l a r s ,  expressed  as a pe rcen t age  of t i le con t r a -  
l a te ra l  g lands ,  is of t he  same m a g n i t u d e  as t h a t  r epo r t ed  
b y  N o r d e n f e l t  5 in  these  g lands  of ca t s  a f t e r  p rev ious  
sec t ion  of t he  p regang l ion ic  p a r a s y m p a t h e t i c  ne rves ;  t h e  
m e a n  p e r c e n t a g e  f igure in his  s t u d y  was 60, 2-5  weeks  
a f t e r  t he  surgical  procedure .  T he  r educ t i on  ob t a ined  a f t e r  
t he  n e r v e  sec t ion  ha s  been  a t t r i b u t e d  b o t h  to  degene ra t i on  
of t he  p regangl ion ic  ne rves  w i t h i n  t he  g land  a n d  to a fall  
in  t he  e n z y m e  a c t i v i t y  of t h e  pos tgang l ion ie  nerves .  
Sect ion  of t he  p regangl ion ic  p a r a s y m p a t h e t i c  ne rves  to  
pa ro t ids ,  w h i c h  h a v e  t h e i r  r e l ay  outs ide  t he  glands,  
caused  t he  e n z y m e  a c t i v i t y  to  fall  b y  a b o u t  25% in t he  
pos tgang l ion ic  ne rves  in ca t s  8 and  dogs 9. I n  addi t ion ,  
p ro longed  t r e a t m e n t  w i t h  a gang l ion -b lock ing  d rug  
was fol lowed b y  a decrease  in t h e  e n z y m e  a c t i v i t y  also 
of a b o u t  25% in r a t  p a r o t i d s  1~ F r o m  his  f ind ing  of a 
decreased  chol ine  ace ty l t r ans f e r a se  a c t i v i t y  in t h e  par -  
o t ids  of ca t s  a f te r  c u t t i n g  t he  pregangl ion ic  p a r a s y m -  
p a t h e t i c  nerves ,  Norden fe l t  8 sugges ted  t h a t  t he  e n z y m e  
a c t i v i t y  in  t he  pos tgang l ion ic  ne rves  was d e p e n d e n t  
on  t he  t ra f f ic  of impulses  in these  nerves .  Th i s  concep t  is 
s u p p o r t e d  b y  t he  o u t c o m e  of a series of expe r imen t s ,  
m a i n l y  on  sa l iva ry  g lands  n,  T he  p r o f o u n d  fall  in t he  

chol ine  ace ty l t r ans fe r a se  a c t i v i t y  of t h e  s u b m a n d i b u l a r  
g lands  a f t e r  t r e a t m e n t  w i t h  b o t u l i n u m  t o x i n  m a y  t h u s  be 
exp la ined  b y  a decrease  of t he  e n z y m e  a c t i v i t y  in b o t h  t h e  
pre-  a n d  pos tgang l ion ic  p a r a s y m p a t h e t i c  n e r v e s  of t he  
g lands ;  t he  decrease  in the  pos tgang l ion ic  n e r v e s  be ing  
p a r t l y  a consequence  of a r e d u c t i o n  or loss of t he  p ropa -  
ga t ion  of impulses  a long  the se  ne rves  r e su l t i ng  f rom the  
t o x i n  in te r fe r ing  w i t h  t he  t r a n s m i s s i o n  a t  t he  ganglia .  
Morphologica l  e x a m i n a t i o n  of t he  pos tgang l ion ic  ne rves  
w i th in  t he  g l ands  t r e a t e d  w i t h  t he  t ox in  showed  no  
obv ious  differences  f rom those  in t he  c o n t r a l a t e r a l  glands,  
e x c e p t  t h a t  t he  d e n s i t y  of cho l ines te rase  pos i t ive  ne rves  
a p p e a r e d  to  be  g rea t e r  in  those  g lands  showing  mos t  
a t r o p h y .  No clear  ev idence  of a x o n a l  sp rou t ing ,  as 
p rev ious ly  found  in soma t i c  m o t o r  ne rves  a f te r  b o t u l i n u m  
tox in  t r e a t m e n t  of ske le ta l  muscles  in mice  12,1~, has  so 
far  been  observed .  Converse ly ,  in  t h e  same  sor t  of 
ske le ta l  muscle  p r e p a r a t i o n ,  no change  in chol ine  ace ty l -  
t r ans fe r a se  a c t i v i t y  was no t i ced  14. 

8 I. Nordenfelt, Acta Univ. lund. Sect. II, No. 16 (1964). 
9 J. Ekstr6m and J. Holmberg, J. Physiol. 222, 93P (1972). 
10 J. Ekstr6m and B. Lindmark, J. Physiol., in press. 
11 J. Ekstr6m, Thesis. Rahms boktryckeri, Lund 1975. 
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Summary. F e m a l e  r a t s  fed 0, 25, 2500 a n d  10,000 I U  v i t a m i n  E / k g  d ie t  for  3 m o n t h s  were  e x a m i n e d  for r e p r o d u c t i v e  
pe r fo rmance .  On 10,000 I U  v i t a m i n  E / k g  diet ,  the  fe r t i l i ty  of i n s e m i n a t e d  ra t s  was s ign i f i can t ly  r educed  as c o m p a r e d  
to r a t s  g iven  n o r m a l  or n u t r i t i o n a l  levels of v i t a m i n  E.  

V i t a m i n  E s u p p l e m e n t a t i o n  has  been  p roc la imed  b y  some 
medica l  p r a c t i t i o n e r s  and  p o p u l a r  press  to  be  benef ic ia l  
for  h e a l t h  and  for p r o t e c t i o n  aga ins t  n u m e r o u s  a i lments .  
V i t a m i n  E ha s  been  adve r t i s ed  wide ly  for  se l f -medica t ion  
a n d  is ava i l ab l e  f reely w i t h o u t  p rescr ip t ion .  E v e n  t h o u g h  
v i t a m i n  E has  been  e s t ab l i shed  as an  e s s e n t i a l  f ac to r  for 
successful  r e p r o d u c t i o n  in t he  female  r a t  2, p o t e n t i a l  haz-  
a rds  of h y p e r v i t a m i n o s i s  E w a r r a n t  t h o r o u g h  inves t iga -  
t ion.  The  s t u d y  p r e s e n t e d  in th i s  r epo r t  d e m o n s t r a t e s  t h e  
h a r m f u l  effects of excess v i t a m i n  E on  t he  fe r t i l i ty  of 
female  ra ts .  
Methods and materials. F e m a l e  wean l ing  r a t s  of W i s t a r  
s t r a i n  weigh ing  a p p r o x i m a t e l y  50 g were r a n d o m l y  d iv ided  
in to  4 g roups  w i t h  5 r a t s  in each  group.  T he  r a t s  were 
housed  in i n d i v i d u a l  h a n g i n g  wi re -meshed  cages in a 
room wh ich  was l i gh t ed  f rom 6.00 h to 18.00 h da i ly  a n d  
t h e r m o s t a t i c a l l y  m a i n t a i n e d  a t  23~ Food and  w a t e r  
were p r o v i d e d  ad  l ib i tum.  T he  basa l  v i t a m i n  E def ic ien t  
d ie t  of D r a p e r  e t  al. 3, w i t h  d i f fe ren t  levels of v i t a m i n  E 
s u p p l e m e n t s  was  fed to t h e  4 g roups  of r a t s  for  3 m o n t h s .  
1 g roup  of r a t s  was  fed on ly  t h e  basa l  d ie t  w i t h o u t  a n y  
v i t a m i n  E s u p p l e m e n t s .  2 of t he  4 g roups  of r a t s  were 
t r e a t e d  w i t h  excess v i t a m i n  E,  t he  levels be ing  2500 and  
10,000 I U  v i t a m i n  E (d l -e - tocophery l  a ce t a t e ) / kg  d ie t  
respec t ive ly .  The  ra t s  in  t he  con t ro l  g roup  were fed 250 
I U / k g  d ie t  for t he  f i rs t  m o n t h  a n d  t h e n  25 I U / k g  d ie t  for 
t h e  r e s t  of t he  e x p e r i m e n t a l  per iod.  A t  t he  end  of 3 
m o n t h s ,  female  r a t s  were m a t e d  w i th  males  of the  same 

age wh ich  were m a i n t a i n e d  on  commerc i a l  l a b o r a t o r y  
chow. The  fe r t i l i ty  r a t e  of males  a n d  females  on  con t ro l  
d ie ts  was be tween  90 a n d  100% a t  t h i s  s tage of life. The  
m a t i n g  was car r ied  o u t  b y  expos ing  each  female  r a t  to  a 
d i f fe ren t  male  r a t  d u r i n g  each d a y  un t i l  i n s e m i n a t i o n  oc- 
cu r red  or up  to a m a x i m u m  of 10 days  (2 e s t rus  cycles). 
Vag ina l  swab  t e c h n i q u e  was used to  examine  estrus .  The  
d a y  of i n s e m i n a t i o n  was d e t e r m i n e d  b y  t he  a p p e a r a n c e  of 
spe rms  in t he  v a g i n a l  smear .  Af te r  i n semina t ion ,  all  
females  were housed  i nd iv idua l l y  and  were ki l led 19 days  
pos t - i n semina t ion .  The  u t e r i  were  e x a m i n e d  for t h e  
n u m b e r  of live, dead  and  r e so rbed  fe tuses  a n d  for the  im- 
p l a n t a t i o n  sites. All  fe tuses  were e x a m i n e d  for possible  
e x t e r n a l  m a l f o r m a t i o n s .  
Results and discussion. The  effects  of d i e t a r y  v i t a m i n  E 
s u p p l e m e n t s  on  r e p r o d u c t i v e  pe r fo rmance  of female  r a t s  
are p r e sen t ed  in t he  tab le .  4 o u t  of 5 r a t s  in v i t a m i n  E-  
def ic ien t  and  con t ro l  groups ,  a n d  al l  5 r a t s  in  2 g roups  
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