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d e m o n s t r a b l e  to  f r a g m e n t s  of r a b b i t  Achi l les  t endon .  
b) Factors in whole blood w h i c h  are  mi s s ing  f rom p la te l e t -  
r i ch  p l a sma ,  as s h o w n  in spec imens  pe r fused  w i t h  c i t r a t e d  
p r e p a r a t i o n s .  W h e t h e r  t h i s  is H~LLEM'S 8 f ac to r  ' R '  of 
r ed  cells w h i c h  was  l a t e r  iden t i f i ed  as A D P  9, or  a labi le  
p r o t e i n  i n a c t i v a t e d  d u r i n g  p r e p a r a t i o n  of p l a t e l e t - r i ch  
p l a sma ,  or  a rheologic  p h e n o m e n o n  r e m a i n s  to  be  
e s t ab l i shed .  

These  cons ide r a t i ons  a re  in  c o n t r a s t  to  t h e  p l a t e l e t -  
co l lagen  a d h e s i o n  r e a c t i o n  w h i c h  occurs  equa l ly  wel l  in  
who le  b lood  or  p l a t e l e t - r i c h  p l a s m a  w i t h  or  w i t h o u t  
d i v a l e n t  ca t ion .  S tud ies  o n  t h e  m e c h a n i s m  of p l a t e l e t  
a d h e s i o n  to  co l lagen  is t h u s  n o t  suf f ic ien t  for  c o m p l e t e  
u n d e r s t a n d i n g  of p l a t e l e t  h e m o s t a t i c  r e a c t i o n s ;  o t h e r  
biologic ma te r i a l s ,  such  as  non-co l l agenous  microf ibr i l s ,  
a n d  fac to r s  i n f luenc ing  p l a t e l e t  adhes ion ,  such  as  r ed  
cells, dese rve  a d d i t i o n a l  a t t e n t i o n .  

Zusammen/assung. Das  s u b e n d o t h e l i a l e  Gewebe  von  
K a n i n c h e n a o r t e n  b e s t e h t  zur  H a u p t s a c h e  aus  Mikro-  

f ibri l len,  E l a s t i n  u n d  a m o r p h e m  Mater ia l .  Die  Adhes ion  
yon  B l u t p l / i t t c h e n  a n  s u b e n d o t h e l i a l e m  Gewebe  is t  v o n  
der  Pr / i senz yon  E r y t h r o z y t e n  u n d  che l i e rba r en  I o n e n  
abhgngig .  Dies  s t e h t  im Gegensa t z  zur  Adhes ion  v o n  
Pl~i t tchen a n  Kol lagen .  
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Effect of S t imula t ion  on Synaptic  Vesicles  in the Super ior  Cervical  Gangl ion  of the Cat 

Physiologicala ,* ,  morphologica l3 ,  4 a n d  b iochemica l5  
ev idence  sugges ts  t h a t  s y n a p t i c  vesicles m a y  p l a y  a n  
i m p o r t a n t  role  in  t h e  s to rage  a n d  release of n e u r o t r a n s -  
m i t t e r  subs t ances .  F u r t h e r m o r e ,  severa l  i nves t i ga to r s  6-s 
h a v e  r e c e n t l y  r e p o r t e d  t h a t  p ro longed  (15-90 min)  s t i m u -  
l a t i o n  c a n  u n d e r  c e r t a i n  cond i t i ons  cause  a r e d u c t i o n  in  
t h e  n u m b e r  of vesicles  in  chol inerg ic  n e r v e  t e r m i n a l s .  
I n  some  of  t he se  l a t t e r  e x p e r i m e n t s  ev idence  of t r a n s -  
mi s s ion  fa i lu re  was  o b t a i n e d  a n d  t h i s  p h e n o m e n o n  
a p p e a r e d  to  b e  r e l a t ed  to  t h e  dep l e t i on  of s y n a p t i c  
vesicles.  Howeve r ,  no  a t t e m p t  was m a d e  to  co r r e l a t e  
these  c h a n g e s  in  t h e  vesicle p o p u l a t i o n  w i t h  t h e  t i s sue  
c o n t e n t  of ace ty l cho l ine  (ACh). 

S ince  we 9 h a d  p rev ious ly  d e m o n s t r a t e d  t h a t  pre-  
gangl ionic  s t i m u l a t i o n  a t  60/see for  4 m i n  could  r educe  
t h e  ACh  c o n t e n t  b y  a b o u t  30%,  we t h o u g h t  i t  wou ld  
be  of i n t e r e s t  to  a s c e r t a i n  w h a t  effects  such  a s h o r t  
pe r iod  of s t i m u l a t i o n  would  h a v e  on  s y n a p t i c  vesicles  
in  t h e  c a t ' s  super io r  ce rv ica l  gangl ion.  I f  t he se  vesicles  
are  t h e  s to rage  s i tes  for  ACh,  t h e n  one  m i g h t  e x p e c t  
t h a t  a s ign i f i can t  dep l e t i on  of ACh would  be  a c c o m p a n i e d  
b y  a co r r e spond ing  r e d u c t i o n  in  t he  n u m b e r  of vesicles.  

Methods. Cats  we igh ing  1.5-2.5 kg  were  a n e s t h e t i z e d  
w i t h  ~-chloralose  i.p. (80 mg/kg) .  Super io r  ce rv ica l  
gang l i a  were  exposed  b y  carefu l  d i ssec t ion  so t h a t  t h e  
n a t u r a l  b lood  s u p p l y  to  these  t i s sues  was  preserved .  
P regang l ion i c  n e r v e  t r u n k s  were  s t i m u l a t e d  a t  a fre- 
q u e n c y  of 60/see w i t h  pu lse  d u r a t i o n s  of 2 msec.  T h e  
vo l t age  (5-10 V) was  a d j u s t e d  to  o b t a i n  a m a x i m u m  
re sponse  as  j u d g e d  b y  t h e  degree  of  m y d r i a s i s  a n d  t h e  
i some t r i c  con t r ac t i l e  r e sponse  of t h e  n i c t i t a t i n g  m e m -  
b rane .  G a n g l i a  were  f ixed  b y  pe r fus ion  v i a  t h e  ca r o t i d  
a r t e r y  w i t h  2 %  (w/v) g l u t a r a l d e h y d e  a n d  were  pos t  
f ixed  in 1 %  (w/v) o s m i u m  te t rox ide .  

Results and discussion. E l e c t r o n m i c r o g r a p h s  of con t ro l  
u n s t i m u l a t e d  n e r v e  end i ngs  a re  p r e s e n t e d  in F igu res  A 
a n d  ]3. These  p i c tu r e s  r evea l  p r e s y n a p t i c  n e r v e  t e r m i n a l s  
w i t h  t h e i r  n o r m a l  c o n t e n t  of vesicles  a n d  F igu re  B also 
i l l u s t r a t e s  t h e  t y p i c a l  s t r u c t u r e  of m i t o c h o n d r i a  w h i c h  
are  f r e q u e n t l y  f o u n d  in  these  n e r v e  end ings  x°. Pre-  
gangl ionic  s t i m u l a t i o n  a t  60/see for 4 m i n  d id  n o t  cause  
a n y  a p p a r e n t  fa i lure  of gangl ionic  t r ansmis s ion ,  b u t  d id  

i n d u c e  m a r k e d  a l t e r a t i o n s  in t h e  u l t r a s t r u c t u r e  of n e r v e  
e n d i n g s  a n d  a 30% r e d u c t i o n  in t h e  ACh c o n t e n t .  
I n v a r i a b l y  t h i s  b r ie f  pe r iod  of s t i m u l a t i o n  caused  a 
d e p l e t i o n  of s y n a p t i c  vesicles a n d  m a n y  of those  re-  
m a i n i n g  a p p e a r  to  h a v e  los t  t h e i r  cha r ac t e r i s t i c  c o n f o r m a -  
t i o n  (Figures  C a n d  D). I n  add i t ion ,  t he se  s t i m u l a t i o n  
p a r a m e t e r s  f r e q u e n t l y  caused  t h e  swel l ing a n d  d i s r u p t i o n  
of m i t o c h o n d r i a  in  p r e s y n a p t i c  n e r v e  end ings  ( compare  
m i t o c h o n d r i a  in  F igu res  B a n d  D). O t h e r  i n v e s t i g a t o r s  7, s 
h a v e  also r e p o r t e d  s imi l a r  changes  in  m i t o c h o n d r i a ,  b u t  
t h e y  s t i m u l a t e d  n e r v e s  for  a longer  pe r iod  of  t i m e  
(15-90  rain).  I n  t h i s  regard ,  we f o u n d  t h a t  s t i m u l a t i o n  
for  4 m i n  a t  5/see d id  n o t  r educe  t h e  ACh  c o n t e n t  no r  
d id  t h i s  lower  f r e q u e n c y  of s t i m u l a t i o n  induce  s ign i f i can t  
a l t e r a t i o n s  in  t h e  f ine  s t r u c t u r e  of n e r v e  t e rmina l s .  

I n  severa l  p r e l i m i n a r y  e x p e r i m e n t s  gangl ia ,  wh ich  h a d  
p rev ious ly  been  s t i m u l a t e d  a t  60]sec for  4 min ,  were 
a l lowed to  res t  for 2 ra in  in  o rder  to  d e t e r m i n e  w h e t h e r  
t h e  n u m b e r  of vesicles  would  increase  t o w a r d  con t ro l  
values .  A l t h o u g h  t he  ACh c o n t e n t  was  res to red  d u r i n g  
t h i s  res t  per iod,  m a n y  n e r v e  end ings  sti l l  h a d  no t  re- 
cove red  t h e i r  q u o t a  of vesicles.  I n  v iew of these  l a t t e r  
resu l t s  t h e  d a t a  m u s t  be  i n t e r p r e t e d  w i t h  cau t ion .  
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I n  conclusion,  t he  func t ion  of synap t i c  vesicles in t h e  
chemica l  t r ansmis s ion  of ne rvous  impulses  is sti l l  in 
doubt .  F u r t h e r  e x p e r i m e n t s  are  requi red  to  clear ly 
es tab l i sh  the  revers ib i l i ty  of t he  observed  changes  of 

t hese  vesicles;  t he  a l t e ra t ions  in t h e  number ,  shape  and  
locat ion of vesicles should  also be  shown  to  be re la ted  
to  t he  func t iona l  s t a t u s  and  ACh c o n t e n t  of chol inergic  
nerves.  Merely d e m o n s t r a t i n g  t h a t  synap t i c  vesicles can  

Electronmicrographs of preganglionie nerve terminals of the superior cervical ganglion of the cat. Nerve endings from unstimulated ganglia 
are depicted in A and B. The effects of 4 rain of preganglionic stimulation at 60/see on the ultrastructure of nerve endings are shown in C 
and D. Arrows indicate synaptic regions; M, mitochondria; NE, nerve ending, x 25,000 in each case. 
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be  dep l e t ed  b y  p rocedure s  w h i c h  cause  t r a n s m i s s i o n  
fa i lure  or a r e d u c t i o n  in ACh s tores  does  n o t  necessa r i ly  
i m p l y  t h a t  these  vesic les  a re  i n t i m a t e l y  i n v o l v e d  in t h e  
s to rage  a n d  re lease  of A e h  n .  

Rdsumd. La s t i m u l a t i o n  p rdgang l ion ique  ~ 60/sec pen-  
d a n t  4 ra in  p r o d u i t  u n  d p u i s e m e n t  des vdsicules s y n a p -  
t i q u e s  e t  une  r 6 d u c t i o n  de  30% d u  c o n t e n u  de  l ' a c&y l -  
chol ine.  A p r &  c e t t e  p & i o d e  de  s t i m u l a t i o n ,  on  obs e rve  
f r d q u e m m e n t  l ' en f lu re  de  l ' 6 c l a t e m e n t  des  m i t o c h o n d r i e s  
a u x  ex t rdmi tds  des  ner ts .  Ces c h a n g e m e n t s  duns  l ' u l t r a -  
s t r u c t u r e  de ces derni~res  ne  se son t  pus  encore  m o n t r 6 s  

revers ib les  lo rsque  l ' on  laisse p a r  la su i te  les gang l ions  
se reposer  p e n d a n t  p lus ieurs  minu t e s .  
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P h a r m a c o l o g i c a l  Effects  of  C a r b a r y l  II.  M o d i f i c a t i o n  of  S e r o t o n i n  M e t a b o l i s m  in the  Rat  B r a i n  

I n  a p r e v i o u s  p a p e r  I i t  was  r e p o r t e d  t h a t  t h e  a d m i n -  
i s t r a t i o n  of a m i x t u r e  of D D T ,  p a r a t h i o n  a n d  c a r b a r y l  
( L - n a p h t h y l - N - m e t h y l c a r b a m a t e )  i n d u c e d  a n  increased  
e l i m i n a t i o n  of  u r i n a r y  3 - m e t h o x y - 4 - h y d r o x y - m a n d e l i c  
ac id  (VMA) a n d  5 -hydroxy-3 - indo ly l ace t i c  acid (5-HIAA)  
in t h e  r a b b i t .  I t  was  p o s t u l a t e d  t h a t  a s t ress  m e c h a n i s m  
is invo lved ,  f e a t u r i n g  a n  inc reased  s y n t h e s i s  r a t e  of t h e  
c a t e c h o l a m i n e s  a n d  S e r o t o n i n  respec t ive ly .  HASSAN * 
d e m o n s t r a t e d  a n  inc reased  s y m p a t h o a d r e n e r g i c  a c t i v i t y  
in  t h e  ra t ,  fo l lowing t h e  ora l  a d m i n i s t r a t i o n  of ca rba ry l .  
T h i s  inc reased  a c t i v i t y  i n v o l v e d  inc reased  s y n t h e s i s  of 
n o r e p i n e p h r i n e  pe r i f e ra l ly  ( and  p r o b a b l y  cen t ra l ly )  w i t h  
c o n c o m i t a n t  increase  of  u r i n a r y  V M A  excre t ion .  

O--CO--NH--CH a 

( ) ~ )  (Carbaryl) 

T h e  pu rpose  of t h e  p r e s e n t  i n v e s t i g a t i o n  was  to  s t u d y  
t h e  ef fec t  of a s ingle  c a r b a r y l  dose on  s e r o t o n i n  m e t a b -  
o l i sm in t h e  r a t  b r a i n .  

Male  a l b i n o  r a t s  ( H o l t z m a n )  we igh ing  150-180 g were  
used  in t h i s  s tudy ,  All  a n i m a l s  were  h o u s e d  in  g roups  
for  severa l  weeks,  a n d  fed  a s t a n d a r d  d i e t  of P u r i n a  
l a b o r a t o r y  chow.  C a r b a r y l  was  a d m i n i s t e r e d  o ra l ly  as  
a su spens ion  in  p e a n u t  oi l  a t  a s ingle  dosage  of 60 mg/kg .  
Con t ro l  r a t s  reqeived  on ly  p e a n u t  oil. A n i m a l s  were  
ki l led b y  d e c a p i t a t i o n ,  a n d  t h e  b r a i n  was  qu i ck l y  re- 
m o v e d  a n d  e x t r a c t e d .  Al l  d e t e r m i n a t i o n s  were  m a d e  
o n  whole  b r a i n .  S e r o t o n i n  was  d e t e r m i n e d  b y  t h e  pro-  
cedure  of BOGDANSKI ~ a n d  5 - H I A A  b y  t h e  m e t h o d  of 

GIACALONE a n d  VALZELLI 4. T h e  c o n c e n t r a t i o n  of cor- 
t i co s t e rone  in  t h e  p l a s m a  was  e s t i m a t e d  b y  a t luorescence  
m e t h o d  5. T h e  A m i n c o  B o w m a n  S p e c t r o p h o t o f l u o r o m e t e r  
was  used  for  al l  f luo rescen t  m e a s u r e m e n t s .  

T h e  re su l t s  of t h e  s t u d y  on  t h e  level  of 5 - H T  a n d  
5 - H I A A  in  t he  b r a i n  are  s h o w n  in t he  Table .  The  con-  
c e n t r a t i o n  of t h e  a m i n e  a n d  i t s  m e t a b o l i t e  i nc reased  
s ign i f i c an t l y  a f t e r  2, 4 a n d  6 h fo l lowing c a r b a r y l  a d m i n -  
i s t r a t i on .  Af te r  24 h t h e  level  of b o t h  s u b s t a n c e s  r e t u r n e d  
to  n o r m a l .  

I n  o rde r  t o  i n v e s t i g a t e  t h e  e f fec t  of c a r b a r y l  on  b r a i n  
5 - H T  f o r m a t i o n ,  e n d o g e n o u s  s to res  of t h e  a m i n e  were  
p rev ious ly  dep le ted  b y  i n h i b i t i o n  of i t s  syn thes i s .  Car-  
b a r y l  was  g iven  72 h a f t e r  p - c h l o r o p h e n y l a l a n i n e  (PCPA) 
a d m i n i s t r a t i o n  a n d  a n i m a l s  were  sacr i f iced 4 h la ter .  
T h e  a m i n e  level  was  s ign i f i can t ly  h i g h e r  w h e n  c o m p a r e d  
w i t h  P C P A  con t ro l  v a l u e  (F igure  1). R e s e r p i n e - p r e t r e a t e d  
a n i m a l s  showed  t h e  s ame  t r e n d .  P l a s m a  co r t i cos t e rone  
level  was  also inc reased  b y  a b o u t  125%,  one  h o u r  a f t e r  
t h e  o ra l  a d m i n i s t r a t i o n  of t h e  c a r b a m a t e  (Figure  2). 
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Effect of a single carbaryl dose on brain 5-HT and 5-HIAA 

Hours after 5-HT 
Carbaryl 

5-HIAA 

Concentration % Increase Concentration % Increase 
Izg/g 4- S.E. tzg/g 4- S.E. 

Ratio 
5-HIAA 
5-HT 

0 0.61 4- 0.05 - 
2 0.78 4- 0.07 28 
4 0.78 4- 0.08 28 
6 0.80 ::t= 0.07 31 

24 0.60 -4- 0.06 - 

0.25 4- 0.02 - 0.41 
0.30 4- 0.02 20 0.38 
0.31 4- 0,03 24 0.40 
0.31 4- 0.03 24 0.39 
0.24 4- 0.02 0.40 

Carbaryl dose 60 mg/kg. Results are mean of groups of 5-8 animals 4- S.E. 


