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The response  of the h y p o t h a l a m i c - p i t u i t a r y - a d r e n a l  sy s t em to acute anoxia induced a f t e r  
pharmaco log ica l  blockade of the var ious  components  of that sy s t em was studied in exper i -  
ments  on ma le  ra t s .  Acute anoxia was shown to reduce the co r t i co t rop in - r e l ea s ing  act ivi ty 
of hypothalamic ex t rac t s ,  the ACTH content in the adenohypophysis ,  and the AC concent ra -  
tion in the adrena l s .  The degree  of functional act ivi ty  of this s y s t e m  plays  a n impor tant  role  
in the development  of the r e s i s t ance  of the body to anoxia. The m o s t  impor tan t  s tage of ac -  
t ivation of this s y s t em  is the sec re t ion  of co r t i co t rop in - r e l ea s ing  fac to r  b y  the h y p o t h a l a m u s .  

KEY WORDS: anemic  anoxia; h y p o t h a l a m i c - p i t u i t a r y -  adrenal  sy s t em.  

Modern views on the role  of the endocrine sy s t em in the chain of r e sponse  reac t ions  of the o rgan i sm 
to anoxia have been fo rmed  compara t ive ly  recent ly  [2, 9]. The r e s i s t ance  of animals  to oxygen deficiency 
is reduced a f t e r  r emova l  of the adrenals  [2, 9, 18] and injection of co r t i cos t e ro ids  i n c r e a s e s  r e s i s t ance  to 
acute anoxia [17]. The functional s tate  of the pi tui tary  gland' in oxygen def ic iency has been studied in only 
a few invest igat ions [8, 9, 15]. No d i r ec t  data on the s ta te  of  the function of al l  components  of  the hypo-  
t h a l a m i c - p i t u i t a r y  s y s t e m  in acute anoxia could be found in the access ib le  l i t e r a tu re .  

The functional s tate  of this s y s t e m  was accordingly invest igated in a lethal f o rm of anemic anoxia~ 

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

Exper iments  were  c a r r i e d  out on 228 male  r a t s  weighing 150-200 g, 142 of which were  used for  bio-  
logical test ing of co r t i co t rop in - r e l ea s ing  fac tor  (CRF) and ACTH. Anemic anoxia was produced by inject-  
ing the an imals  subcutaneously with a 3% solution of sodium ni t r i te ,  a compound producing methemoglobin,  
in a dose of 12-15 mg/100 g body weight [101. The degree  of anoxia was a s s e s s e d  f rom the blood me themo-  
globin level  [3, 41. Functional act ivi ty of the adrenal  cor tex  was es t imated  f rom the ascorb ic  acid concen- 
t ra t ion in the gland [161. The ACTH level  in the p i tu i tary  was tes ted on rec ipient  ra t s  [12]. The CRF con- 
tent in the hypothalamus also was tes ted [5,131. 

P i tu i ta ry  function was blocked by prednisolone in a dose of 6/~gA00 g body weight [121 and hypothala-  
mic function by adminis t ra t ion  of ch lorpromazine ,  morphine ,  and pentobarbi ta l  [131. 

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  

The resu l t s  of de terminat ion (Table 1) of the CR act ivi ty of the hypothalamus,  the ACTH level  in the 
adenohypophysis ,  and the ascorb ic  acid (AA) level  in the adrenals  of the control  ra t s  agreed  with data in the 
l i t e ra ture  [5, 6, 11, 12, 15! After  adminis t ra t ion  of sodium ni t r i te  to the animals  the highest  concentrat ion 
of methemoglobin in the blood was observed  a f te r  40-50 min.  The CRF content in the hypothalamus (CR 
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activity) was then 48% below the control level. The ACTH concentration in the adenohypophysis (by 43%) and 
the AA concentration in the adrenals (by 20%) were considerably reduced. The results as regards ACTH 
and AA are in agreement with those obtained by other workers [1, 7, 14]. No reports on the CRF content in 
the hypothalamus in acute anoxia could be found in the accessible l i terature.  

In the next experiment (Table 2) the functional state of the hypothalamic-pi tu i tary-adrenal  system 
was studied during lethal anoxia produced in conjunction with blocking of the various components of that 
system. Control animals were injected with physiological saline in addition to the corresponding block. 
It is evident that an adequate block of the components of the hypothalamic-pitui tary system was obtained, as 
shown by the absence of a decrease in AA concentration in the right adrenal of recipient rats after receiving 
an n~jcction of extract of the blocked organ. 

In conjunction with combined blocking of the hypothalamus and pituitary, anoxia did not cause a de- 
crease in the AA concentration in the adrenals; these animals, moreover, died8 min sooner (P < 0.001) than 
animals receiving sodium nitrite without the pharmacological block, although their blood methemoglobin 
concentration was lower~ This indicates the important role of the hypothalamic-pituitary-adrenal system 
in the resistance of the animal to anoxia. 

After blockade of the hypothalamus alone, acute anoxia caused a small but statistically significant de- 
crease in the AA concentration in the adrenals, accompanied by a high ACTH concentration in the pituitary. 
Pharmacological blocking of the hypothalamus in animals with anoxia evidently disturbed the liberation of 
ACTH but did not completely block it, as shown by the decrease in the AA concentration in the adrenals. 

If only the adrenacortieotropic function of the pituitary was blocked in animals with anoxia, the AA 
concentration in the adrenals fell considerably and the CRF activity in the hypothalamus was reduced at the 
same time. This last phenomenon could be due to liberation of CRF into the general circulation [191. 

The changes observed in the function of the hypothalamic-pituitary-adrenals system are evidence 
that its role in protective and adaptive responses to acute anoxia is effected through the hypothalamus by an 
increase in the secretion of CRFo 
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