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The pineal gland in ac t ive ,  waking r e d - c h e c k e d  sousl iks  di f fers  f r o m  that  of r a t s  by i ts  c l ea r  
delineation into cor t ica l  and m e d u l l a r y  zones,  i ts  l a r g e r  pineocytes ,  and the w e l l - m a r k e d  
p o l y m o r p h i s m  of thei r  nuclei with numerous  p seudoka ryosomes .  The onset  of hibernat ion is 
accompan ied  by a d e c r e a s e  in the serotonin  content of the pineal  gland, d i sappearance  of the 
division into medu l l a ry  and cor t ica l  l aye r s ,  and morphologica l  f ea tu res  of reduced function. 
The changes thus developing a r e  s i m i l a r  to those a r i s ing  in the pineal gland a f t e r  dene rva -  
tion. 
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There  is informat ion in the l i t e r a tu re  on the poss ib le  role  of the pineal gland as a synchronizer  of 
diurnal  endogenous rhy thmic  p r o c e s s e s  [7]. Meanwhile,  the s ta te  of the pineal gland during the natura l  
rhy thmic  p r o c e s s  of h ibernat ion has not h i ther to  been studied. 

The object  of this invest igat ion was to study the specia l  f ea tu res  of the pineal  gland in the hibernat ing 
sousl ik and changes taking place in the gland during hibernat ion.  

E X P E R I M E N T A L  M E T H O D  

Red-checked  sousl iks  (Citellus e ry th rogenys  m a j o r  Brandt) and Wis ta r  r a t s  were  used. The s e r o -  
tonin concentra t ion in the pineal glands was de te rmined  f luo r ime t r i ca l ly  [1]. F o r  morphologica l  inves t i -  
gation the pineal  glands were  fixed in L i l l i e ' s  fluid, taken through a l coho l -ch lo ro fo rm,  and embedded in 
paraff in  wax. Sections 3-5 # i n t h i c k n e s s w e r e  s ta ined with hematoxyl in-eos in ,  Sudan Black B, and b r o m -  
phenol blue [4]. 

E X P E R I M E N T A L  R E S U L T S  

The serotonin content in the pineal glands of act ive ,  waking sousl iks  (17.6 • 1.0 ng) was about the 
s a m e  as in the guinea pig, sheep, and man  [7], but much l e s s  than in the pineal glands of r a t s  (76.0 -~ 6.0 ng). 
In these  sousl iks  the cor t i ca l  and medu l l a ry  l aye r s  of the pineal gland were  c l ea r ly  dist inguished.  The 
pineocytes  were  much l a r g e r  but fewer  in number  than in ra t s .  The nuclei were  polymorphic ,  t rans lucent ,  
and swollen with granules  of chromat in  and many  pseudoka ryosomes .  The cel l  cy top lasm stained deeply 
with bromphenol  blue and Sudan, pointing to a high level  of protein and lipids in the cell .  La rge  cap i l l a r i es ,  
fi l led with red  blood cel ls ,  were  m o r e  conspicuous at the pe r iphe ry  of the gland. 

During hibernat ion the boundary between the pe r iphe ra l  and cen t ra l  pa r t s  of the pineal  gland d i sap-  
peared .  The nuclei of the p ineocytes  were  pycnotic,  homogeneously  stained,  and condensed and degene r -  
at ive f o r m s  were  often seen. No pseudoka ryosomes  were  vis ible .  The cy top lasm stained weakly with 
bromphenol  blue and Sudan. The cap i l l a r i e s  were  empty .  The serotonin level was halved (6.7 • 0.6 ng). 
The serotonin content was independent of whether  the sousl iks  were  kept  in p e r m a n e n t  da rknes s  or with 
per iodic  i l lumination.  
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The results point to marked morphological and functional changes in the pineal glands of sousliks 
during hibernation. These changes were largely similar to those taking place after denervation of the pi- 
neal gland. In that state the serotonin level was lowered by 2.5-3 times [2], the characteristic rapid 
changes in its content with the change to light and darkness [3, 5], and disappearance of the morphological 
division of the pineal glands into peripheral and central parts [6] were found. This suggests that during 
hibernation the pineal gland is in a state of "functional denervation." 
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