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Effect of Serotonin Administration on the Ultrastructure of Pinealocytes During the 
Period of Maximal Sexual Activity of the Male Hedgehog (Erinaceus europaeus L.) 

There  is m u c h  ev idence  t h a t  t he  p inea l  g l and  exer t s  a 
s ign i f i can t  inf luence  on t he  r e p r o d u c t i v e  s y s t e m < %  I n  
view of t i le p r o b a b i l i t y  t h a t  t he  p inea l  g l and  cont ro l s  t h e  
sexual  cycle of m a m m a l s  3 l iv ing  u n d e r  n a t u r a l  condi t ions ,  
i t  seems of i n t e r e s t  to  e x a m i n e  t he  o rgan  in these  an i ma l s  
d u r i n g  t he  d i f fe ren t  per iods  of t h e i r  sexual  cycle. 

In  p reced ing  s tud ies  4-7, we i n v e s t i g a t e d  t he  hedgehog  
p inea l  gland.  I n  pa r t i cu la r ,  t h e  u l t r a s t r u c t u r a l  changes  

Fig. 1. Part of the pineal gland in which 3 pinealocytes (P) are 
seen. In 2 of these cells peculiar reticular formations (arrows) can 
be observed, n, nucleus; CG, glial cell. • 11,630. 

occur r ing  in t h e  p inea locy tes  du r ing  t h e  d i f fe ren t  per iods  
of t h e  sexual  cycle h a v e  been  examined .  These  inves t iga-  
t ions  did  d e m o n s t r a t e  the  presence  of a special  fo rmat ion ,  
composed  of lamel lae  an d  vesicles, showing  a cha rac te r -  
is t ic  evo lu t ion  du r ing  t h e  pe r iod  of sexua l  quiescence4-L 

Me la ton in  an d  se ro ton in  can  be cons idered  to  be  
p inea l  c o m p o u n d s  exe r t i ng  a n  inf luence  on gonada l  
funct ionS-l% The  p r e s en t  p a p e r  offers e lec t ron  microsco-  
pic d a t a  on t h e  effect  of sero tonin ,  in j ec ted  d u r i n g  t he  
per iod  of m a x i m a l  sexua l  ac t iv i ty ,  on p inea locytes .  

Mater ia l  and methods. The  e x p e r i m e n t  was  pe r fo rmed  
d u r i n g  p a r t  of t h e  per iod  of m a x i m a l  sexual  a c t i v i t y  
(May-June)  on  8 a d u l t  male  hedgehogs  col lected in t he  
wes t e rn  p a r t  of France .  S u b c u t a n e o u s  in jec t ions  of 
0.3 ml  of a so lu t ion  c o n t a i n i n g  5 m g  of n i a m i d e  (niala-  
mide,  Pfizer-Clin)  a n d  of 0.2 ml  of a so lu t ion  con ta in ing  
100 ~zg of se ro ton in  (c rea t in in-se ro ton in ,  Sigma) were 
a d m i n i s t e r e d  da i ly  f rom May  17 to J u l y  18. Fou r  con t ro l  
an i ma l s  rece ived  t h e  same q u a n t i t y  of the  so lven t  only  
(for de ta i l s  see SABOUREAU~). I n  N e m b u t a l  anes thes i a  
t h e  hedgehogs  were decapi ted ,  t h e  p inea l  g l and  was 
d issected  an d  f ixed w i t h  c o m m o n  e lec t ron  microscopica l  
t e chn iques  4, 7. 

Results  and discussion. In  s e r o t o n i n - t r e a t e d  hedgehogs ,  
t h e  presence  of pecu l ia r  r e t i cu la r  s t r u c t u r e s  was obse rved  
in a g rea t  n u m b e r  of p inealocytes .  (Figures 1 an d  2). T h e y  
are composed  of r ec t i l inea r  m e m b r a n o u s  lamel lae  of 
endop lasmic  r e t i cu lu ln  b e t w een  wh ich  m a n y  clear  and  
large vesicles are s i tua ted .  Some r ibosomes  are a t t a c h e d  
to the  l ammel l ae  (Figure 2). I n  general ,  t h e  sys t ems  are 
loca ted  in the  cell b o d y  in d o s e  v i c in i ty  to  the  nucleus  
(Figures 1 an d  2). I n  t h e  p inea locy tes  of the  con t ro l  
an imals ,  an d  in those  of hedgehogs  sacr i f ied d u r i n g  May  
to  J u l y  in p a s t  years ,  t h i s  r e t i cu la r  f o r m a t i o n  was no t  
observed4,  7. However ,  t he  presence  of s imi la r  f o r m a t i o n s  
in t h e  p inea locy tes  of hedgehogs ,  sacr i f iced a t  t he  
b e g i n n i n g  of t h e  per iod  of sexual  quiescence,  t h a t  is a t  t he  
en d  of S e p t e m b e r  a n d  in t h e  f i rs t  p a r t  of October ,  ha s  
ear l ier  been  d e m o n s t r a t e d ~ - L  The  sexual  a c t i v i t y  of t he  
hedgehogs  used in t h e  p r e s en t  s t u d y  has  been  checked  b y  
d e t e r m i n a t i o n  of t h e  we igh t  of the  gonads  an d  seconda ry  
sex g lands  an d  of b iochemica l  c o m p o u n d s  in t h e  l a t t e r  
(for de ta i l s  see ref.~2). F r o m  ear l ier  resu l t s  ob t a ined  b y  
SABOU~EAU~2 i t  ap p ea r s  t h a t  se ro ton in  ac ts  on t h e  male  
hedgehog  sexua l  s y s t e m  d u r i n g  t h e  n o r m a l  per iod  of 
m a x i m a l  sexual  ac t iv i ty ,  in jec t ions  of th i s  c o m p o u n d  
induc ing  a sma l l  b u t  d i s t i nc t  decrease  in a c t i v i t y  of t he  
tes tes  an d  of t h e  s econda ry  sex glands.  Af te r  t r e a t m e n t  
w i t h  se ro ton in  n o t  on ly  a decrease  of sexual  a c t i v i t y  1~ b u t  
also t h e  appea rance ,  in  p inea locytes ,  of t h e  r e t i cu la r  

Fig. 2. Reticular formation in a pinealocyte (P). It is composed of 
8 rectilinear lamellae of the endoplasmic reticulum and many large 
clear vesicles between these lamellae. Some ribosomes are observed 
at the ends of some lamellae (arrows). n, nucleus. • 18,250. 
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Fig. 3. Diagram ol the course of normal sexual activity (drawn line) in the adult male hedgehog as determined by determination of gonad 
and secondary sex gland weight and the presence of chemical compounds 1~-15. The hatched line indicates the experimental decline of sexual 
activity caused by serotonin administration. This is related to the appearance of the reticular formations in the pinealocytes described and 
figured. This same relationship has been observed during the normal course of sexual activity at the period during which this activity starts 
its decline. 

f o r m a t i o n  descr ibed  has  been  obse rved  in t he  p re sen t  
inves t iga t ion .  These  f o r m a t i o n s  are also p re sen t  du r ing  
one p a r t  of t he  per iod  of n a t u r a l  decl ine of sexual  a c t i v i t y  
(end of S e p t e m b e r  - f i rs t  p a r t  of October ,  F igure  3). 

The  p r e sen t  e x p e r i m e n t  conf i rms  the  ex is tence  of a 
r e l a t ionsh ip  be tween  the  decrease  of sexual  a c t i v i t y  an d  
t he  a p p e a r a n c e  of t he  pecul ia r  r e t i cu la r  f o r m a t i o n  describ-  
ed in ma le  hedgehog  p inea locytes .  I t  is, however ,  n o t  
possible  to  decide w h e t h e r  t he  decrease  of sexual  a c t i v i t y  
func t iona l ly  induces  t he  a p p e a r a n c e  of th i s  r e t i cu la r  
sys t em or vice-versa .  

I t  will, moreover ,  be necessary  to d e t e r m i n e  t he  exac t  
way  in  wh ich  se ro ton in  exer t s  th i s  effect  a n d  t he  con t en t s  
of t he  vesicles p r e sen t  b e t w e e n  t h e  lamelIae.  A s t u d y  of 
t he  presence  of se ro ton in  in t h e  hedgehog  p inea l  g land  
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du r ing  t h e  d i f fe ren t  p a r t s  of t h e  sexua l  cycle b y  means  of 
t h e  h i s t ochemica l  f luorescence t e c h n i q u e  is n o w  in pro- 
gress. 

Rdsumd. Les in jec t ions  quo t id i ennes  de s6rotonine  k des 
h6r issons  ma les  p e n d a n t  la phase  de p le ine  ac t iv i t6  
sexuelle p r o v o q u e n t ,  au  n i v e a u  des pin6alocytes ,  l ' appar i -  
t i on  d ' u n  syst+me r6t icula i re  par t icu l ie r .  Ce sys t~me est  
compos~ de p lus ieurs  cavi t6s  r6 t icula i res  rect i l ignes  m616es 

de n o m b r e u s e s  v6sicules. U n  sys tgme r6t icula i re  sem- 
b lab le  a v a i t  d6jk 6t6 observ6 chez le h6r isson au d 6 b u t  de 
la phase  du  repos  sexuel.  
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Spontaneous Occurrence of Aneuploidy in Somatic  Cells of Rana tigrina (Ranidae: Anura) 

The  dip lo id  ch romosome  c o m p l e m e n t  in  the  male  an d  d a t a  an d  t h e  app l i ca t i on  of i m p r o v e d  t echn iques  are 
female  k a r y o t y p e s  is fa i r ly  well  es tabl i shed.  Occasional  cas t ing  d o u b t  upon  t h e  concep t  of d iploid  k a r y o t y p e  
dev ia t ions  f rom it, however ,  are also on record  in va r ious  cons tahcy .  The  p re sen t  co mmu n i ca t i o n ,  a p r e l i m i n a r y  
a n i m a l  t y p e s l - L  The  a c c u m u l a t i o n  of more  cytological  r epo r t  of t h e  i nves t iga t ions  be ing  car r ied  o u t  on t h e  


