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The  supraopt ic  I(SON), pa r aven t r i cu l t r  (PVN), and postoptic  (PON) nuclei  of  the hypothalamus 
were  studied in r a t s  a f te r  prolonged adaptation to hypoxia in a p r e s s u r e  chamber  (exposure  for  
6 h daily for  3 months to a s imula ted  alt i tude of 7600 m).  Morphomet r i c  m e a s u r e m e n t s  showed 
that  the functional act ivi ty  of all t h r ee  nuclei r i s e s  during the f i r s t  5 days of the exper iments ,  
but l a t e r  d i f fe rences  a r e  found in the r e s p o n s e  of the n e u r o s e c r e t o r y  nuclei.  By the 20th day 
the state of SON is  back  to normal ,  but in PVN and PON a reduct ion in the s ize of the nucleoli  
and in the content of n e u r o s e c r e t o r y  substance  is  evidence of depress ion  of the functional ac -  
t ivi ty  of these  nuclei .  Pos i t ive  co r re l a t ion  also was found between the volume of the nucleoli  
in the cel ls  o f  PON and PVN and the height of the fol l icular  epithel ium of the thyroid  gland (r = 
0.82 and 0.81 r e spec t ive ly ,  P < 0.05) whereas  no such cor re la t ion  was found for  the ce l l s  of 
SON (r = 0.5, P > 0.05). 
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The  hypotha lamie-hypophysea l  n e u r o s e c r e t o r y  sy s t em in m a m m a l s  includes the pa r aven t r i eu l a r  (PVN), 
supraopt ic  (SON), and postoptic  (PON) ( somet imes  cal led r e t roch i a sma t i c )  hypothalamic nuclei .  However ,  
m o s t  inves t iga to r s  of the n e u r o s e c r e t o r y  s y s t e m  have concentra ted  the i r  attention mainly  on SON and PVN, 
poss ib ly  because  PON is often r e g a r d e d  as pa r t  of SON [8, 9, 11]. Only compara t ive ly  recen t ly  have data been 
published on cer ta in  pecu l i a r i t i e s  in the r e sponse  of PON [10, 12]. Di f ferences  in the r e s p o n s e  of SON and 
PVN to different  exper imenta l  f ac to r s  have often been descr ibed  [1, 13, 14], but the s ta te  of PON has  not been 
analyzed under  these  c i r c u m s t a n c e s .  Compar i son  of the r e s p o n s e  of all  t h ree  magnoce l lu la r  n e u r o s e c r e t o r y  
cen te r s  under  exper imenta l  conditions is pa r t i cu la r ly  in te res t ing  because  the question of the functional identity 
of SON and PVN is stil l  a m a t t e r  for  debate [7, 14, 15]. 

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

Male Wis ta r  r a t s  in two s e r i e s  of expe r imen t s  were  adapted to hypoxia in a p r e s s u r e  chamber  in which 
the s imula ted  alt i tude was gradual ly  r a i s e d  f r o m  2000 m on the 1st day to 7500 m on the 14th day of the ex p e r i -  
ment ,  a f t e r  which it r em a i ned  unchanged. The animals  were  kept in the p r e s s u r e  chamber  for  6 h daily and 
the expe r imen t s  continued for  3 months .  The  hypothalamic  n e u r o s e c r e t o r y  nuclei (SON, PON, PVN) were  in- 
ves t iga ted  in the same animals  as those in which changes in the thyroid gland were  descr ibed  by the wr i t e r  
p rev ious ly  [5]. 

The  d i ame te r  of the nucleoli  of the n e u r o s e c r e t o r y  ce i l s  of SON, PON, and PVN was  m e a s u r e d  in bra in  
sec t ions  6~ thick,  s tained with para ldehyde- fuchs in  by the G o m o r i - G a b e  method and counters ta ined with azan 
by Heidenhain ' s  method.  The volume of the nucleolus was calculated by the equation for  the volume of a sphere .  

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

No marked  changes could be found in the state of the n e u r o s e c r e t o r y  ce l l s  of SON in the course  of the 
exper imen t s ,  although m e a s u r e m e n t  of the nucleoli  r evea l ed  a smal l  i nc r ea se  in the i r  volume during the f i r s t  
5 days  of the expe r imen t s .  Meanwhile a smal l  number  {3-4%) of binucleolar  cei ls  was obse rved  to appear .  
However ,  by the 30th day of the expe r imen t s  the ce l l s  of SON were  vi r tual ly  indist inguishable f r o m  the control  
(Fig. 1A). 
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Fig.  I .  Volumes of nucleoli of neuro -  
s e c r e t o r y  cei ls  of supraopt ic  (A), p a r a -  
ven t r i cu la r  (B), and postopt ic  (C) hy-  
pothalamic  nuclei  during prolonged 
adaptation to hypoxia.  Fi l led c i r c l e s ,  
P<  0.05; empty  c i r c l e s ,  P > 0.05. 
Absc i ssa ,  duration of expe r imen t s  in 
days; ordinate ,  volume of nucleoli  in 
% of control (100%). 

The changes were  c l e a r e s t  in PVN. During the f i r s t  7 days  of the expe r imen t s  many n e u r o s e c r e t o r y  
cel ls  containing two or  even three  nucleoli  were  found (this is  cons idered  [8, 9] to be a sign of high functional 
act ivi ty  of n e u r o s e c r e t o r y  cel ls) .  The number  of these  polynucleolar  ce l l s  in some r a t s  in the expe r imen t s  
exceeded 30% (control 7%). By the 3rd day of the exper iment  the re  was a marked  inc rease  in the quantity of 
Gomor i -pos i t i ve  n e u r o s e c r e t o r y  m a t e r i a l  (NSM) in the p e r i k a r y a  and p r o c e s s e s  of PVN cel ls  (Fig. 2). 

A la rge  number  of n e u r o s e c r e t o r y  f ibe r s  fi l led with NSM s o m e t i m e s  r ema ined  in the region of PVN until 
the 20th-30th day of the exper imen t s ,  although by that  t ime  mos t  cel ls  had only a l i t t le  NSM or  were  a lmos t  
f r ee  f r o m  it. The nucteoli  of  the n e u r o s e c r e t e r y  cel ls  were  reduced  in s ize  (Fig. 1B), the r i m  of N i s s l ' s  sub-  
s tance was nar rowed,  and the b inucleolar  ce l l s  had d i sappeared .  By the end of the exper iment ,  on the 90th day, 
all  these  changes were  seen mos t  c lea r ly .  

The  changes in PON were  in the s ame  di rec t ion as  those  in PVN. At the beginning of the exper imen t  the 
n e v r o s e c r e t o r y  cel ls  and the i r  nuclei  and nucleoli  were  enlarged,  although the number  of polynucleolar  cel ls  
was  inc reased  l e s s  than in PVN. Many n e u r o s e c r e t o r y  f i be r s  containing NSM also appea red  in the region of 
PON (Fig. 3). After  the 7th day of the exper imen t  the nucleol i  were  cons iderab ly  reduced  in s ize and l e s s  
NSM was p r e sen t  in the n e u r o s e c r e t o r y  cei ls  and the i r  f ibe r s .  Th i s  s tate  of PON p e r s i s t e d  until the end of 
the expe r imen t  (Fig. lc ) .  

Hence,  in all t h r ee  hypothalamic  nuclei  examined the changes at the beginning of the exper imen t  (the 
f i r s t  5-7 days) were  in the s a m e  d i rec t ion  and indicated intensive sec re t ion  fo rmat ion  (an inc rease  in the vol-  
umes  of the nucleoli and the appearance  of polynucleolar  cel ls) .  La t e r ,  however ,  d i f fe rences  appeared  in the 
s ta te  of SON, PON, and PVN (Fig. 1). To judge f r o m  all the evidence the state of SON re tu rned  to normal ,  
whereas  the changes in the ce l l s  of PVN and PON point to depress ion  of the i r  function (a dec r ea se  in the vol -  
umes  of the nucleoli ,  d i sappearance  of the polynucleolar  cells ,  a gradual  decline in the NSM content in the ce l l s  
and p r o c e s s e s ) .  
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Fig.  2. Pa raven t r i cu l a r  hypothalamic nucleus,  7th day of exper iment .  N) Polynucleolar  
n e u r o s e c r e t o r y  cells;  F) neu rosec r e to ry  f ibers  fi l led with neu rosec r e to ry  mater ia l .  
Fixat ion with Bouin 's  fluid; stained with paraldehyde-fuchsin  by G o m o r i - G a b e  method 
and counters ta ined with Heidenhain 's  azan; 60 • 

Fig.  3. Postopt ic  hypothalamic nucleus, 7th day of exper iment .  

Compar i son  of changes in the volumes of the nucleoti  of the neu rosec r e to ry  cel ls  with the height of the 
thyroid  fol l icular  epi thel ium in the same animals [5] showed posit ive cor re la t ion  between these  two pa r ame te r s  
for  PVN (coefficient of cor re la t ion  r = 0 . 8 2 ,  P < 0.05) and also for PON (r =0.81, P < 0.05) but no cor re la t ion  
between the changes in the thyroid  gland and in SON (r = 0.5, P > 0.05). These  r e su l t s  support the view that the 
functions of PON, PVN, and the thyroid  gland a re  connected and they contradict  the notion that the mutual in- 
f luences of SON and the thyroid  gland a re  antagonistic in cha rac te r  [1, 2]. The r e su l t s  also show that during 
prolonged adaptation to hypoxia the r e sponses  of PVN and PON are  s imi lar .  However,  this one observat ion is 
insufficient  for  it to be deduced that  these  nuclei  a re  functionally identical .  It has a l ready been shown that 
under  o ther  conditions changes in SON and PON are  s imi la r  in cha rac te r  [6, 9, 11]. To sum up our  own findings 
and those in the l i t e r a tu re  , i t  can be tentat ively suggested that PON posse s se s  cer ta in  special functional fea-  
t u r e s  which distinguish it both f rom PVN and f rom SON. 

Invest igat ions by many workers  have shown that SON and PVN resp'ond to a var ie ty  6f shor t - te rm s t r e s -  
sors  s imi lar ly ,  by an inc rease  in the i r  functional activity [3, 4, 14]. That  is perhaps why it has been widely 
accepted that the functions of these  n e u r o s e c r e t o r y  cen te rs  a re  completely identical,  a view for  which support 
has  r ecen t ly  been given by immunohis tochemical  invest igat ions [15]. However,  l ong- t e rm exper imental  p ro-  
cedures  have revealed  di f ferences  in the r e sponses  of SON and PVN [1, 3]. In the present  investigation this 
pa t tern  (the s imi la r i ty  of the response  to s h o r t - t e r m  and di f ferences  in the response  to long- te rm exper imental  
factors)  is demonst ra ted  for all th ree  hypothalamic neu rosec r e to ry  centers  studied. 
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