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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. 
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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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Dietary vitamin E No. of animals Fertility test Fetus Scorea 
(IU]kg diet) Inseminationa index Implantationb index Live Malformed Resorbed 

(%) (%) (%) (%) (%) 

0 5 80 100 20 e 0 80 e 
25 5 80 100 91 0 9 

2500 5 100 100 90 0 10 
10000 5 100 20~ t00 0 0 

�9 Insemination index is 100 x number of rats inseminated/number of rats used for mating, b hnplantation index is 100 x number of rats with 
at least one implantation site/number of rats inseminated, cSignificantly lower than other groups, probability _< 0.004 by Freeman and 
Halton's exact probability test 5. aFetus seore is expressed as 100 x number of live or malformed or resorbed fetuses/number of implantation 
sites, e Significantly different from other groups in the same column, probability _< 0.004 by Mann-Whitney U-test*. 

wi th  excess v i t a m i n  E supp lemen t s  were found to  be in- 
s emina ted  dur ing  the  ma t ing  period.  At  necropsy,  all in- 
s emina ted  ra t s  fed d ie t a ry  v i t a m i n  E f rom 0 to 2500 IU/kg  
die t  for 3 m o n t h s  were p regnan t .  However ,  only  1 ou t  of 
the  5 i n semina ted  ra t s  fed 10,000 IU v i t amin  E /kg  d ie t  
was p regnan t .  The low level of fer t i l i ty  in ra t s  fed 10,000 

I U  v i t amin  E /kg  die t  was s igni f icant ly  d i f ferent  f rom the  
o the r  3 groups  (p < 0.004) using F reeman  and  H a l t o n ' s  
exac t  p robab i l i t y  t e s t  ~ for s ta t i s t ica l  analysis.  Fe tuses  
f rom normal  and  h igh  v i t amin  E s u p p l e m e n t e d  ra t s  were 
o therwise  qui te  no rma l  and  no signs of ma l fo rma t ions  
were observed.  
In  an earl ier  s tudy ,  bype rv i t aminos i s  E has been repor ted  
to  d i s t u r b  ovar ian  ac t iv i ty  in ra t s  e. Af te r  admin i s t r a t ion  
of 3.3 IU  v i t amin  E dai ly  for more  t h a n  4 months ,  i t  was 
found  t h a t  the  n u m b e r  of corpora  lutea  decreased,  the  
weigh t  of ovaries  reduced,  fewer follicles r ipened and  the  
leng th  of es t rous  cycle a l tered,  The resul ts  of our fe r t i l i ty  
t e s t  have  d e m o n s t r a t e d  the  poss ib i l i ty  of serious repro-  
duc t ive  consequences  of ova ry  mal func t ion  induced  by  
hype rv i t aminos i s  E.  Inc reased  in take  of d ie t a ry  v i t ami n  
E has  been d e m o n s t r a t e d  to  reduce the  se rum concen-  

t r a t ions  of p ros t ag land ins  in ratsT. Since p ros tag land ins  
have  been  shown to  p lay  a role in regula t ing  m a n y  repro- 
duc t ive  processes  including ovula t ion  and  corpus  lu teum 
functionS, the  effect  of hype rv i t aminos i s  E on fer t i l i ty  is 
qu i te  p ro b ab l y  due  to its inf luence on pros tag landins .  
Our p re l iminary  resul ts  indica te  t h a t  excess d ie t a ry  vi ta-  
min  E, as well as v i t amin  E def iciency 9, for a prolonged 
per iod of t ime,  can  in terfere  wi th  no rma l  reproduc t ive  
func t ions  in female rats ,  a l though  the  mechan i sms  may  be 
qui te  different .  F u r t h e r  inves t iga t ions  in to  the  adverse  
effects  of hype rv i t aminos i s  E on reproduc t ive  funct ions  
of female ra t s  are p resen t ly  being carr ied ou t  in our 
labora tory .  
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Summary. Cerebral  cort ical  b lood flow was measured  w i t h  the  h y d ro g en  clearance technique .  I t  was found t h a t  the  
increase in CoBF induced  by  a m p h e t a m i n e  is b locked by  a t rop ine  or chlorpromazine .  

A m p h e t a m i n e  has  been  r epo r t ed  to  increase cerebra l  
blood flow in the  r a t  b y  a m e c h a n i s m  no t  d e p e n d e n t  on 
metabol ic  ac t iva t ion ,  as t he  increase in cerebral  blood 
flow is severalfold grea te r  t h a n  the  change  in cerebral  
metabo l ic  ra te  of oxygen  3. 
The increase in cerebral  co r t ex  blood flow (CoBF) as- 
sociated w i t h  e lect rocor t ica l  desynchron iza t ion  in the  
u re than ized  ra t  has  been  adscr ibed  to a cholinergic 
mechan i sm as i t  can  be b locked by  a t rop ine  and  po ten -  
t i a t ed  b y  eserine 4. Also a cholinergic mechan i sm has  been 
found responsible  for the  cerebrovascular  effect  of CO 2 
in ra t s  5. In  order  to  de t e rmine  the  possible pa r t i c ipa t ion  
of a neurogenic  m e c h a n i s m  of the  same sort  in the  ac t ion  
of a m p h e t a m i n e ,  t he  p r e sen t  expe r imen t s  were pe r fo rmed  
in which  drugs  af fec t ing  synap t i c  t ransmiss ion  in the  
cent ra l  ne rvous  sys t em were  assessed on the i r  abi l i ty  to 
modi fy  the  cerebrovascu la r  effect  of amphe t amine .  As 

a m p h e t a m i n e  is known  to  release adrenergic  t r ansmi t t e r s ,  
t he  effect  on CoBF of noradrenal ine ,  adrenal ine,  iso- 
p ro te renol  and  a m p h e t a m i n e  itself when  topica l ly  applied 
to  t he  cor tex  was  also assessed. 
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