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t ioned  ~,8. To th i s  shou ld  be  added  t h a t  ElCSTR6M and  
LENNI~GER s h a v e  shown  t h a t  t he re  is chol ine  ace ty l -  
t r ans fe r a se  in  t he  d u c t a l  t issues.  T he  chol inergic  ne rves  
p r o b a b l y  induce  c o n t r a c t i o n  of t h e  muscle  layer.  The  per-  
fusion s tud ies  i nd i ca t ed  t h a t  n e r v e - i n d u c e d  l u m i n a l  
na r rowing  m a y  impede  f low b u t  i t  is n o t  k n o w n  w h e t h e r  
th i s  occurs  u n d e r  physio logica l  condi t ions .  I t  is t h o u g h t  
un l ike ly  t h a t  u n d e r  n o r m a l  cond i t ions  a big  b a c k  pressure  
aga ins t  secre t ion would  be  induced  b y  t he  muscle  con- 
t rac t ions ,  b u t  th i s  m a y  occur  u n d e r  pa tho log ica l  in- 
f luences.  The  func t i on  of tl~e muscle  l ayer  is obscure.  I n  
v i t ro  t he  muscle  exh ib i t s  r h y t h m i c a l  a c t i v i t y  wh ich  was  
cons idered  td  be  myogen ic  ~. I f  such  a c t i v i t y  occurs  in  
v ivo  i t  m a y  h a v e  a m i l k i ng  effect  on  t he  con ten t s .  B u t  
w h a t  of ne rve  i n d u c e d  con t r ac t i ons  ? These  poss ib ly  arise 

in  response  to ref lex s t imu l i  a n d  t he  effect  m a y  be  to  im- 
p a r t  a g rea te r  r ig id i ty  to  t h e  duct .  F u r t h e r m o r e  a s t rong  
c o n t r a c t i o n  m a y  help  to h i n d e r  a s u d d e n  rise of p ressure  
in  t he  m a i n  duc t  f rom pass ing  ou t  to  t he  p a r e n c h y m a ,  for 
i t  seems l ike ly  t h a t  t he  smal ler  b r a n c h  duc t s  wil l  be  oc- 
c luded  to some e x t e n t  b y  a s t rong  c o n t r a c t i o n  of t he  
muscle  layer .  

Zusammen/assung. I n  der  W a n d u n g  des Ductus pan- 
creaticus major der  K a t z e  wi rd  eine d i inne  Sch ich t  y o n  
Muskel iaserz i igen  beschr ieben .  H i s t o c h e m i s c h  wi rd  fest-  
gestell t ,  dass  es sich bet  f eh lender  ad rene rg i sche r  u m  
chol inerge  I n n e r v a t i o n  dieser Muskelzel len  hande l t .  
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Zinc I o d i d e - O s m i u m  T e t r o x i d e  R e a c t i v e  S u b s t a n c e s  in the  M a t r i x  of Granula ted  
V e s i c l e s  in the  Rat  P inea l  N e r v e s  

I n  d i f fe ren t  works  1-8 i t  has  been  d e m o n s t r a t e d  t h a t  t he  
m i x t u r e  of zinc i od ide -osmium t e t r o x i d e  (ZIO) s t a ins  
d i f fe ren t  t ypes  of synap t i c  vesicles. I n  t he  g r a n u l a t e d  
vesicles of t he  p inea l  nerves ,  t h i s  t e c h n i q u e  revea ls  two  
c o m p o n e n t s 4 :  t h e  cen t r a l  core a n d  t he  m a t r i x ,  wh ich  
compr ises  t he  space b e t w e e n  t h e  vesicle m e m b r a n e  and  
t hb  core. The  m a t r i x  is more  i n t ens i ve l y  s t a ined  t h a n  t he  
core. 

S tudies  m a d e  in our  l a b o r a t o r y  5 d e m o n s t r a t e d  t h a t  ZIO 
reac t ion  is t e m p e r a t u r e  and  t i m e  dependen t .  An  increas ing  
n u m b e r  of s y n a p t i c  vesicles a n d  o the r  subce l lu la r  com- 
p o n e n t s  a p p e a r  pos i t ive  w h e n  t he  t e m p e r a t u r e  a n d  t i m e  
are increased.  G r a n u l a t e d  vesicles of d i f fe ren t  mono-  
amine rg ic  ne rves  do n o t  r eac t  in  t h e  same  w ay  a t  a g iven  
schedule  of f ixa t ion .  Thus ,  w h e n  ZIO is used a t  4~ for 
2 h (ZIO 4-2),  t he  m a t r i x  of t h e  g r a n u l a t e d  vesicles of t h e  
p inea l  ne rves  appea r s  e lec t ron  dense,  whereas  t h a t  of t he  
g r a n u l a t e d  ves ic l e s  of t h e  va s  deferens  ne rves  r e m a i n s  
e lec t ron  lucen t  ~. I f  t h e  f i xa t i on  is done  a t  20~ for 15 h 
(ZIO 20-15),  t h e  m a t r i x  of t h e  g r a n u l a t e d  vesicles of t he  
vas  deferens  ne rees  is also deep ly  s t a ined  ~. T he  g r a n u l a t e d  
vesicles of t he  p inea l  ne rves  h a v e  t h e  same  a p p e a r a n c e  
w i t h  ZIO 20-15 as w i t h  ZIO 4-2.  H o w e v e r  t he  f ind ings  
r e l a t ed  to  t h e  vas  deferens  ne rves  sugges ted  us t h a t  ZIO 
4-2  and  ZIO 20-15 could  revea l  d i f f e ren t  c o m p o n e n t s  of 
t h e  m a t r i x  of g r a n u l a t e d  vesicles  of t h e  p inea l  nerves .  

Th i s  pos ib i l i ty  was  explored  b y  f ix ing  w i t h  ZIO 4-2  
and  ZIO 20-15 p inea l  g l ands  of r a t s  t r e a t e d  w i t h  reserp ine  
or p - c h l o r o p h e n y l a l a n i n e  (p-CPA). Rese rp ine  was a d m i n -  
i s te red  i.p., a t  t h e  dose of 10 m g / k g  a n d  t he  an i ma l s  
ki l led 4 h a f te r  t he  in jeet ion.  R a t s  t r e a t e d  w i t h  p -CPA were 
g iven  2 •  m g / k g  i.p. s e p a r a t e d  b y  a 48-h in te rva l .  
T h e y  were ki l led 24 h a f te r  t h e  las t  in jec t ion .  Cont ro l  
r a t s  rece ived  e q u i v a l e n t  vo lumes  of sa l ine  in  b o t h  
t r e a t m e n t s .  

ZIO 4-2  (Figure 1) r eac t ion  in t h e  con t ro l  p inea l  ne rves  
of t h e  r a t  ha s  a l r eady  been  descr ibed  2. Most  of t he  vesicles 
show a heav i l y  s t a ined  m a t r i x .  I n  a sma l l  p r o p o r t i o n  of 
vesicles t he  m a t r i x  is u n s t a i n e d  a n d  in t h e m  a dense  core 
can  be  d i s t inguished .  W i t h  ZIO 20-15 (Figure  2) t h e  
a p p e a r a n c e  of s y n a p t i c  vesicles is s imi la r  to  t h a t  o b t a i n e d  

a f te r  ZIO 4-2,  b u t  t he re  is a g rea te r  r eac t ion  ill t h e  mi to -  
c h o n d r i a  and  t h e  cy top lasm.  

I n  t he  g lands  t r e a t e d  w i t h  reserpine ,  t he  m a t r i x  and  
t he  core of sma l l  g r a n u l a t e d  vesicles become  nega t ive  w i t h  
ZIO 4-2,  as shown  p rev ious ly  2. W i t h  Z l O  20-15 (Figure 4) 
the  m a t r i x  of a sma l l  n u m b e r  of vesicles r e m a i n s  b u t  mos t  
of the  vesicles are deple ted .  The  m e m b r a n e  of t he  vesicles 
u n s t a i n e d  is ba re ly  visible.  As p rev ious ly  descr ibed 7 
p -CPA deple tes  ZIO 4-2  r eac t ive  subs t ances  in  t he  m a t r i x  
a n d  p a r t i a l l y  in  t h e  core (Figure 5). On t h e  con t r a ry ,  
subs t ances  r eac t ing  w i t h  ZIO 20-15 (Figure 6) are no t  
dep le ted  b y  p -CPA a n d  t he  aspec t  of n e r v e  t e r m i n a l s  is 
s imi la r  to  t h a t  of t he  controls .  

The  f ind ing  here  descr ibed  conf i rms  t h a t  p -CPA 
deple tes  ZIO 4-2  r eac t ive  m a t e r i a l  in  t h e  m a t r i x  of t he  
g r a n u l a t e d  vesicles of t h e  p inea l  g l and  of t he  r a t  a n d  
d e m o n s t r a t e s  t h a t  t h i s  d rug  does n o t  a f f ec t  ZIO 20-15 
r eac t ive  ma te r i a l .  On t h e  c o n t r a r y  reserp ine  deple tes  b o t h  
of t h e m .  

I t  is i n t e r e s t i ng  t h a t ,  whi le  rese rp ine  deple tes  ca techo l  
a n d  indo leamines ,  p - C P A  specif ical ly i nh ib i t s  t h e  syn thes i s  
of s e ro ton in  in  t h e  p inea l  ne rves  8,". ZIO 4--2 r eac t ive  
m a t e r i a l  is also dep le ted  b y  t y r a m i n e  a n d  oxyper t ine .  I t  
has  been  d e m o n s t r a t e d  w i t h  a h i s t ochemica l  a p p r o a c h  
t h a t  t y r a m i n e  also deple tes  se ro ton in  in t h e  p inea l  
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Fig. 1 and  2. Nerve  endings  from normal  p ineal  glands.  1. Gland f ixed wi th  zinc iodide-osmium te t roxide  a t  4~ for 2 h (ZlO 4-2),  
• 60,000. 2. Gland fixed wi th  zinc iod ide-osmium te t rox ide  a t  20~ for 15 h (ZlO 20-15).  x 60,000. In  bo th  cases the m a t r i x  is deeply  
s ta ined  in  most  of the smal l  vesicles (~). A paler  core can be d is t inguished (c) in  the vesicles wi th  uns ta ined  mat r ix .  

Fig. 3 and  4. Nerve endings from pineal  glands t r e a t ed  wi th  reserpine.  3. Gland f ixed wi th  ZIO 4--2. The m a t r i x  reac t ion  has  d isappeared  in  
the  small  vesicles (~). A core can  be d is t inguished  in  a few vesicles (c). • 60,000.4. Gland f ixed wi th  ZIO 20-15. A ma t r i x  reac t ion  is ev iden t  
in  a smal l  propor t ion  of vesicles (~). Most of the vesicles are empt ied  and the i r  m e m b r a n e  is ba re ly  visible ( ~ ) .  • 60,000. 

:Fig. 5 and  6. Nerve  endings  from pineal  g lands  t r ea t ed  wi th  p-chlorophenyla lanine .  5. Gland f ixed wi th  Z~O 4-2 .  The m a t r i x  
reac t ion  remains  on ly  in  a few of the vesicles (}). The cores reduced in  size and  electron dens i ty  (c) are visible in  mos t  of them being the  
m a t r i x  unsta ined.  • 60,000. 6. Gland f ixed wi th  Z lO 20-15.  The m a t r i x  is deep ly  s ta ined  in mos t  of the vesicles (~). The  visible cores 
are s imi la r  to those of the Figure  5. mi,  mi tochondr ia .  
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ne rves  ~~ The  ac t ion  of o x y p e r t i n e  on  se ro ton in  s tores  is 
accep ted  b y  some au tho r s  n,  A p rev ious  work  of our  
l a b o r a t o r y  ~0 ind ica tes  t h a t  ZIO 4-2  reac t ive  m a t e r i a l  does 
no t  co r respond  to n o r a d r e n a l i n e  in t he  p inea l  ne rves  of 
t h e  ra t .  

W i t h  these  cons ide ra t ions  in  mind ,  t he  h y p o t h e s i s  m a y  
be  f o r m u l a t e d  t h a t  in  t h e  m a t r i x  of t he  g r a n u l a t e d  
vesicles of t h e  p inea l  ne rves  of t he  ra t ,  ZIO m a y  revea l  
d i f fe ren t  subs t ances  accord ing  to  t he  schedule  used an d  
t h a t  t h e y  are r e l a t ed  in some way  w i t h  t he  d i f fe ren t  
t r a n s m i t t e r  subs t ances  s tored  in  these  vesicles.  The  ac t ion  
of p - C P A  here  descr ibed  would  ind ica t e  t h a t  Z lO  4 -2  
r eac t ive  m a t e r i a l  is r e l a t ed  w i t h  sero tonin .  The  n a t u r e  of 
th i s  m a t e r i a l  is u n c e r t a i n  a t  t h e  p r e s e n t  t ime .  The  
presence  of s e ro ton in  d e m o n s t r a t e d  in t h e  core w i t h  t h e  
h i s tochemica l  t e c h n i q u e  of WOOD ~ could no t  be  revea led  
in t he  ma t r i x .  I f  t h i s  does no t  p rec lude  t he  presence  of 
se ro ton in  in t h e  ma t r i x ,  i t  s t rong ly  suggests  t h a t  ZIO 4-2  
r eac t ive  m a t e r i a l  co r respond  to  some o the r  c o m p o n e n t  
of t h e  vesicle also affected b y  p-CPA.  Th i s  poss ib i l i ty  has  
been  discussed e lsewhere  v. 

Resurnen. Se d e m u e s t r a  que la r e se rp ina  dep lec iona  los 
c o m p o n e n t e s  de Ias ves iculas  s inApticas de los nerv ios  

p inea les  de la  r a t a  reve lab les  p o t  la mezcla  de yoduro  de 
z inc - t e t rdx ido  de osmio a 4 ~ d u r a n t e  dos horas  y a 20 ~ 
d u r a n t e  15 h m i e n t r a s  que la p - C P A  s61o dep lec iona  los 
c o m p o n e n t e s  reve lab les  a 4 ~ d u r a n t e  2 h. 
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Marquage intense de la couche des ~wed~e granules,  dans les oocytes en pr6maturation 
de la Caille japonaise (Coturnix coturnixjaponica) apr~s injection de L-leucine-~H 

Dana la c ica t r icule  d 'oocy tes  de la p igeonne  en  p*r iode 
f inale  de g r a n d  accroissement ,  BARTELMEZ ~ a d6cr i t  la 
prgsence d ' u n e  couche  cun6i forme (<~wedge granules  
layer~>). VAN DUR~E 2 a r e t rouv6  ce t te  couche dana  lea 
oocytes  de p lus ieurs  esp6ces d 'o iseaux.  El le  est  cons t i tu6e  
de granules  v i te l l ins  plus  i n t e n s 6 m e n t  colorables  que les 
granules  v i te l l ins  e n v i r o n n a n t s  du d isque  germina t i f .  A 
son bo rd  i n t e r n e  (vers la v6sicule ge rmina t ive )  la  couche 
cun6i forme d6verse  dana u n  l i t  de granules  e x t r 6 m e m e n t  
f ins 6ga lement  tr~s colorables  (~polar granules~ de 
BARTeL~aEZ I) qu /  se gi issent  en  dessous du  p61e p ro fond  
de la  v6sicule ge rmina t ive .  

Matdriel  et mdthode. Des cailles j apona ises  en p6r iode de 
p o n t e  r6guligre, r aa in t enues  g une  t e m p 6 r a t u r e  c o n s t a n t e  
de 22 ~ avec  i l l u m i n a t i o n  cont inue ,  ou t  6t6 utilis6es. Les 
a n i m a u x  ou t  6t6 soumis  g une  in j ec t ion  p a r  vole  i.p. de 
i mCi  de L-leucine-4, 5-3H (1 mCi/ml ,  58 C i / m M ,  A m e r s h a m  
R a d i o c h e m i c a l  Cent re) ;  3 jours  apr&s ce t t e  in ject ion,  les 
cailles ou t  6t6 tu6es p a r  d6cap i ta t ion .  Apr&s o u v e r t u r e  de 

l ' a b d o m e n ,  les plus  g rands  oocytes  in t ra fo l l icu la i res  p6- 
doncuI6s son t  pr61ev6s et  fix6s d a n s  l 'a lcool  ac6t ique  
(3:1 vol) p e n d a n t  4 h. La  c icat r icule  eat m a r q u 6 e  au  
c h a r b o n  de bois, car, apr~s f ixa t ion,  l ' e m p l a c e m e n t  de la  
v6sicule g e r m i n a t i v e  d ev i en t  p resque  invis ible .  P e n d a n t  
leur  passage  dana Ies alcools le d isque  germ ina t i f  de cea 
oocytes  est  s6par6 de la  p lus  g r a n d e  pa r t i e  du  j a u n e  
sous- jacent .  Aprgs en robage  g la pa ra f f ine  la c ica t r icute  
des oocytes  es t  d6bi t6e en coupes s6ri~es de 7 b~m d '6pais-  
seur, paral61es g l ' axe  qui  relie le p61e nucl6ai re  ~ l ' an t i -  
phle.  Les coupes son t  ensu i te  6muls ionn6es  p a r  l ' 6muls ion  
nucl6aire  L 4 de I l ford  (England) .  Apr6s une  expos i t ion  de 
1 mois  et  le d 6 v e l o p p e m e n t  de l '6muls ion,  lea coupes sont  
color6es g l ' h 6 m a t o x y l i n e  fer r ique  de G r o a t  et  cont re -  
color6es k l '6osine. Des coupes d 'oocy tes  de cailles n ' a y a n t  
regu a u c u n e  in j ec t ion  de p r6cur seu r  rad ioac t i f  o n t  sub i  u n  
t r a i t e m e n t  a u t o r a d i o g r a p h i q u e  i den t i que  (coupes t6moin) .  

Rdsultats. Sur  les a u t o r a d i o g r a p h i e s  des plus  g rands  
oocytes  on  cons t a t e  u n  m a r q u a g e  in t ense  au  n i v e a u  de 
la couche des ,wedge  granules .  L ' i n c o r p o r a t i o n  eat si 
i n t ense  qu 'e l le  eat f ac i l emen t  v is ib le  au  microscope  avec  
lea object i fs  les plus  faibles  (Figure 1). On vol t  n e t t e m e n t  
que le m a r q u a g e  se pro longe  ju sque  dans  ta  p r o f o n d e u r  de 
la  masse  v i te l l ine  sous- jacente .  Lea b o r d a  de la couche 
m a r q u 6 e  son t  recourb6s  vers  la co lonne  v i t d l i n e  r e l i an t  
le l a t e b r a  de PURKINJE ~ au  n o y a u  de PANDER 4. 

Cet te  derni~re s t ruc tu re ,  e n t i 6 r e m e n t  c i rconscr i te  p a r  la  
couche f o r t e m e n t  marqu6e ,  se p r6sen te  a ins i  e x a c t e m e n t  
c o m m e  la coiffe d ' u n  c h a m p i g n o n .  A l ' encon t r e  de sa 
couche enve lopan te ,  i n t e n s f m e n t  marqu6e ,  te n o y a u  de 
P a n d e r  p r6sen te  peu  ou pas  d ' i n c o r p o r a t i o n  (Figure 2). 

Fig. 1. Autoradiographie d'une coupe d'oocyte (diam~tre 14 mm) de 
caille, 3 jours apr~s une injection i.p. de L-ieucine-3K. Matgr~ le gros- 
sissement tr~s faible la touche fortement marqu6e est faeilement vi- 
sible. 
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