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nant une certaine d6pense ~nerg6tique. Cette diminution 
se poursuit d'ailleurs au cours de la seconde p~riode et 
l 'utilisation du glycogbne peut ~tre expliqu6e alors par la 
comportement biologique de l 'animal qui effectue sa 
ponte au cours de eette p6riode. Le ph6nom6ne semble 
s'6ffectuer par 6tapes successives. La troisi6me p6riode 
correspond ~ un stade de r6cup6ration identique A celui 
observ6 pour les prot6ines totales. Au cents de la quat-  
ri~me p6riode le pic important  retev6 semble devoir 6tre 
expliqu6 par des conditions 6cologiques externes et non 
pas par l 'action directe du ph6nom6ne sexuel. 

(3) Pour les lipides totaux,  les variations observ6es 
sent  le plus souvent inverses de celles du glycog6ne et ce, 
avee un certain retard. II semble que, comme pour routes 
les esp6ces animales, les lipides ne soient que tardivement  
modifi6s par les conditions physiologiques et 6cologiques. 

(4) Les 616ments min6raux se eomportent  de la m6me 
maniSre. 

I1 semble done que le ph6nom6ne sexuel n 'entraine de 
modifications directement interpr6tables, qu 'au niveau du 
m6tabolisme glucidique a. 

Summary. The variations of glycogen, lipids and ashes 
in muscular tissue of the Rainbow t rout  (Saline gairdnerii 
Rich.) show tha t  during sexual cycle there are 4 periods. 
Each period corresponds to a particular biological activity.  
The sexual act ivi ty cannot explain all the  modifications of 
glycogen content. 

J. GRAS, R. REYNAUD, L. GAMOTY, 
J. I~'REV et J. C. HENRY 

Laboratoire de Chimie Biologique Mddieale, 
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a Avec la collaboration teclmique de Madame Y. GUDEEIN. 

A c e t y l c h o l i n e  a s  a n  A c t i v a t o r  o f  O x i d a t i o n  

R e a c t i o n s  

I t  is well known tha t  esters of phosphoric and thio- 
phosphoric acids (organophosphorous nerve poisons) 
competi t ively inhibit  cholinesteraseL I t  is generally 
supposed tha t  the esters mentioned associate with 
cholinesterase by a similar mechanism as acetytcholine 
does in the normal physiological function. I t  is also known 
tha t  organophosphorous poisons act as activators of 
oxidation reactions which are the basis of the chemi- 
luminescence of luminol ~ and lueigenin ~, the fluorescence 
of indole solution during oxidation4 and the formation of 
colour in solutions of benzidine and o-dianisidine 5. The 
initial step in these oxidation reactions is the formation 
ot a complex between the activator, the oxygen-donor 
(hydrogen peroxide or sodium perborate) and the sub- 
strate of the reaction (luminol, lucigenin, indole, benzidine, 
o-dianisidine). 

If  we connect the 2 above-mentioned, well-known facts 
it seems very probable tha t  acetylcholine will also act as 
an act ivator in all the  reactions described which are 
accompanied by very  pronounced optical effects. Very 
favourable to this assumption seemed the finding tha t  
one of these reactions, the chemiluminescence of luminol, 
was activated by a cholinomimetic agent, i.e. pilocarpine 
hydrochloride s. 

The chemiluminescence of luminol in alkaline solutions 
in the presence of hydrogen peroxide was indeed found 
to be induced by acetylcholine. By photoeleetrical 
measurements it  was established tha t  a straight line 
relationship exists between the maximal intensity of 
luminescence in the course of the reaction, and the con- 
centration of acetylcholine (Figure 1). A similar relation- 
ship between the intensity of fluorescence and the con- 
centration of the act ivator was found when the oxidation 
of indole was investigated in water-acetone solution in 
the presence of sodium perborate (Figure 2). The curves 
obtained suggest that  acetylcholine activates the oxida- 
tion of indole more effectively than that  of luminol. We 
have also investigated the effect of acetylcholine on the 

water-acetone solutions of benzidine and o-dianisidine in 
the presence of sodium perborate as oxygen-donorL The 
extinction was measured at  450 nm, 1 h after adding 
acetylcholine. The plot of extinction vs. concentration 
yielded also straight lines (Figure 3). Aeetylcholine appears 
to be a more effective act ivator  for o-dianisidine than for 
benzidine. 
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I:ig. 1. Maximal intensity of luminescence of luminol (~m) as a 
function of acetylcholine concentration (e}. 
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Fig. 2. Maximal intensity of fluorescence of the indole reagent (~ra) 
as a function of acetylcholine concentration (c). 
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Fig. 3. Extinction of the solution of benzidine (I) and o-dianisidine 
(II) as a function of acetylc]~oline concentration (c). 

The  a c t i o n  of o t h e r  c h o l i n o m i m e t i c  a g e n t s  is u n d e r  
Jnves t iga t ion ,  and ,  acco rd ing  to  t h e  f i r s t  resul ts ,  some  of 
t h e m  ac t  in  a s imi la r  w a y  as ace ty lcho l ine .  T h e  effects  
obse rved ,  w h i c h  are  be ing  f u r t h e r  s tud ied ,  m a y  c o n s t i t u t e  
a bas i s  for  q u a n t i t a t i v e  d e t e r m i n a t i o n s  in  b io logica l  
spec imens .  

Zusammen/assung. Ace ty l cho l in  w i r k t  als A k t i v a t o r  
au f  0 x y d a t i o n s r e a k t i o n e n  m i t  W a s s e r s t o f f p e r o x y d  in  
a lka l i scher  L6sung.  Solche  W i r k u n g e n  auf  die Chemi-  

l umineszenz  des  L u m i n o l s  ( 3 - A m i n o p h t h a l h y d r a z i d ) ,  au f  
die O x y d a t i o n  des  Indols ,  B e n z i d i n s  u n d  o -Dian iz id ins  
w u r d e n  d u r c h  M e s s u n g e n  de r  L u m i n e s z e n z i n t e n s i t g t  (~) ,  
bzw. de r  E x t i n k t i o n  (E) n / the r  u n t e r s u c h t .  

E. KUNEC-VAJI(5 and K. WEBER 

Department o/ Pharmacology and Department o[ Forensic 
Medicine, Medical Faculty, University o/Zagreb 
(Yugoslavia), 29th December 7966. 

La v i t e l l o g e n e s i  in  Arbacia lixula e 
Sphaerechinus granularis ( E c h i n .  E c h i n . )  

Allo s t a t o  a t t u a l e  es is tono 3 o r i e n t a m e n t i  f o n d a m e n t a l i  
per  cercare  di  ch ia r i r e  l 'o r ig ine  del  v i te l lo  negl i  ovoci t i  in  
acc r e sc imen to  d i  n u m e r o s e  specie d i  V e r t e b r a t i  e di  I n -  
v e r t e b r a t i :  secondo  u n  p r i m o  il v i te l lo  p r e n d e r e b b e  
or ig ine  e s c l u s i v a m e n t e  a d  o p e r a  de l l ' e r ga s t op l a s ma ,  
secondo  u n  a l t ro  in  r a p p o r t o  con  l ' a p p a r a t o  del  Golgi, 
secondo  u n  te rzo  in  i n t i m a  re laz ione  con  i m i tocondr i .  I1 
mic roscop ic  e l e t t ron i co  h a  c o n s e n t i t o  d i  a cce r t a r e  in  
pa r t i co l a r e  che  in Paracentrotus tividus, Arbacia lixula, 
Sphaerechinus granularis 1, Aplysia depilans 2, Patella 
coerulea a, e Planorbis corneus 4, il v i te l lo  si f o r m a  in  ogni  
caso p e r  aggregaz ione  di par t i ce l le  r i bonuc leopro te i che ,  
aggregaz ione  che  nelle p r i m e  3 specie si ver i f ica  l ibera-  
m e n t e  nel  c i top lasma ,  in  Patella a v v i e n e  e n t r o  le magl ie  
del re t ico lo  e n d o c i t o p l a s m a t i c o ,  in  Aplysia su d i t t o s o m i  
o corpi  del  Golgi  p r e v e n t i v a m e n t e  t r a s fo rma t i s i ,  ed in  
Planorbis e n t r o  mi tocondr i .  Q u e s t a  m o d a l i t £  d i  f o r m a -  
zione del  v i te l lo  lascia  ad i to  a l l ' ipo tes i  che  in genera le  nei  
g lobul i  v i te l l in i ,  a lmeno  in u n a  p r i m a  fase del la  loro 
fo rmaz ione ,  si t r o v i  A R N ;  ques to  f a t t o  ~ s t a t o  giA 
d i m o s t r a t o  nei  g lobul i  v i te l l in i  degl i  ovoc i t i  di  Aplysia 
al l ' in izio del la  loro fo rmaz ione  s. L a  s tessa  specie p e r a l t r o  
a v e v a  c o n s e n t i t o  di a m m e t t e r e  in  p recedenza6  che  le 
d iverse  affinitY, t i n to r i a l i  r ive la tes i  col m e t o d o  Mal lo ry  
nei  g lobul i  di  v i te l lo  in  fasi  success ive  de l la  loro cos t i tu -  
zione, a n d a v a n o  J[orse a t t r i b u i t e  ad  u n  toro passagg io  d a  
uno  s t a t o  di  maggiore  densi tA a d  uno  s t a t o  di  m i n o r e  
densitY. A l t r e  r i ce rche  inf ine  e f f e t t u a t e  a n c o r a  su A plysia 7, 

come p u r e  su Planorbis 4, a v e v a n o  pe rmesso  di  ind iv i -  
d u a r e  u n  r a p p o r t o  f ra  zone del  Golgi  e s in tes i  del  vi tel lo ,  
ne l  senso che si d e t e r m i n e r e b b e r o  cond iz ion i  fisico- 
ch imiche  t a l l  d a  p r o v o c a r e  la  p rec ip i t az ione  d e l l ' a r g e n t o  
dei r e l a t iv i  m e t o d i  impiega t i .  

P e r  c o n f e r m a r e  a l cun i  di  d e t t i  r i s u l t a t i  e pe r  e s t e n d e r e  
le i ndag in i  su l la  p r e s e n z a  d i  A R N  nei  g lobul i  v i te l l in i ,  
a b b i a m o  r i t e n u t o  o r a  di  p r e n d e r e  in  cons ide raz ione  due  
specie di  E c h i n o d e r m i :  Arbacia tixula e Sphaerechinus 
granularis. 

Gli i n d i v i d u i  sono  s ta f f  pesca t i  r i s p e t t i v a m e n t e  ne l  
m a r e  di Ganz i r r i  (Messina) e di  P a l m i  (Reggio Calabr ia) .  
I f r a m m e n t i  di  gonade  f emmin i l e  a p p e n a  p r e l e v a t i  sono 
s ta f f  pos t i  nei  l iqu id i  f issat ivi .  Sono s ta f f  u s a t i  l ' H o l l a n d e  
con  a g g i u n t a  di  b ic lo ruro  di mercur i c ,  il Bourn  e l ' H e l l y  
pe r  i c o m u n i  m e t o d i  di  coloraz ione ,  il D a  F a n o  ed il 
Golgi  1908 p e r  la  messa  in  e v i d e n z a  d e l l ' a p p a r a t o  del  
Golgi  ed il R e g a u d  p e r  il c o n d r i o m a .  I m e t o d i  di  colora-  
zione a d o t t a t i  sono s ta f f  i l  Ga lgano  I, il Domin ic i  e 
l ' U n n a - P a p p e n h e i m .  Ai  f ini  de l la  d i m o s t r a z i o n e  de t I 'ARN,  
ne i  m e t o d i  Domin i c i  e U n n a  ~ s t a t a  i n t r o d o t t a  la  diges-  
t ione  con  r ibonuc leas i  secondo  B r a c h e t .  
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