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Exper imen t s  on albino r a t s  showed that  in exogenous h y p e r t h e r m i a  the functional act ivi ty of 
the hypo t ha l am o-hypophys eo -ad rena l  n e u r o s e c r e t o r y  s y s t e m  is inc reased .  In an ima l s  s u r -  
viving a f t e r  heat  shock the product ion of co r t i co t rop in - re leas ing  fac tor  of the hypothalamus 
and the quantity of ACTH l ibera ted  f rom the p i tu i ta ry  gland a re  g r e a t e r  than in r a t s  which 
die.  

There  a re  only a few communica t ions  on the effect  of a high ex te rna l  env i ronmenta l  t e m p e r a t u r e  on 
the n e u r o s e c r e t o r y  nuclei of the hypothalamus and the neurohypophysis ,  and the r e su l t s  they contain a re  
chiefly morphologica l  in c h a r a c t e r  [2, 3, 8, 11, 17]. So far  as the s tate  of ad renocor t i ca l  function in hype r -  
t h e r m i a  is concerned,  it has been  invest igated by many w o r k e r s  but conflicting r e su l t s  have been obtained.  
Some w o r k e r s  have found an inc rease  in ad renocor t i ca l  act ivi ty  [1, 4, 5, 14], while o thers  found no s ignif i -  
cant changes in the co r t i cos t e r e id  concentra t ions  in the blood and urine during modera te  h y p e r t h e r m i a  [7, 
10]. Data in the l i t e r a t u r e  show [9j that  the the rmos tab i l i t y  of ad rena lec tomized  ra t s  is reduced,  while 
exogenous admin is t ra t ion  of co r t i cos t e ro ids  i nc rea se s  the r e s i s t a n c e  of an ima l s  to heating [6, 13]. I t  was 
accordingly  decided to invest igate  the s ta te  of the hypo tha l amo-adenohypophyseo-ad rena l  s y s t e m  during the 
development  of hype r t he rm i a ,  for this endocr ine  s y s t e m  undoubtedly plays an impor tan t  ro le  in the pa tho -  
genesis  of h y p e r t h e r m i a .  

The object  of the p r e s en t  invest igat ion was to study the effect  of exogenous h y p e r t h e r m i a  of var ied  
durat ion on the co r t i co t rop in - re l eas ing  act ivi ty  (CRA) of hypothalamic  ex t r ac t s ,  the ACTH concentra t ion  in 
the p i tu i tary  gland, and functional act ivi ty  of the ad rena l s .  

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

Four s e r i e s  of expe r imen t s  were  c a r r i e d  out on !32 adult r a t s  weighing 150-200 g. H y p e r t h e r m i a  
was induced [ n a  hot chamber  with an a i r  t e m p e r a t u r e  of 50-51~ and was evaluated by noting changes in 
the r ec t a l  t e m p e r a t u r e  (Tt~MP-60 e l ec t r i c  t h e r m o m e t e r ) .  The heating was stopped on the appea rance  of 
convulsions and the an imals  were  subsequently kept  a t  r oom t e m p e r a t u r e  (18-20~ 

The s ta te  of ad renocor t i ca l  function was judged f rom the a sco rb i c  acid concentra t ion in the glands 
de te rmined  by the method of Roe and Kuether ,  and the ACTH concentra t ion in the pi tui tary gland was d e t e r -  
mined by S k e b e l ' s k a y a ' s  method [12]. The CRA of the hypothalamus was es t ima ted  by the method of Ar t -  
m u r a  et  al~ [15]. This cons is t s  e ssen t i a l ly  of obtaining hypothalamic  ex t r ac t s  and then tes t ing them on r e -  
cipient  r a t s ,  the function of whose hypo tha l amo-hypophyseo -ad rena l  s y s t e m  has prev ious ly  been  s u p p r e s s e d  
by eh lo ropromaz ine ,  morphine ,  and pentobarbi ta l .  To de te rmine  the CRA of the ex t r ac t s  the a s co rb i e  acid 
concentra t ion  was com pa red  in the left  (before inject ion of the extract )  and r ight  (1 h a f t e r  in t ravenous in- 
jection of the extract )  ad rena l s  of r ec ip ien t  r a t s .  The opera t ion  of r e m o v a l  of the left  adrena l  and the in- 
jection of isotonic solution were  not accompanied  by any s ta t i s t ica l ly  significant  changes in the a seo rb i c  
acid concentra t ion in the r ight  adrena l .  
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E X P E R I M E N T A L  R E S U L T S  

The f i r s t  s e r i e s  of invest igat ions includes the r e su l t s  of 30 control  expe r imen t s .  The initial  body 
t e m p e r a t u r e  of these  an ima l s  ave r aged  37.3 �9 0.21 ~ and the a sco rb ic  acid concentra t ion in the lef t  adrenal  
was 440 �9 15.16 rag% and in the r ight  403 �9 15.49 rag%. 

Inject ion of hypothalamic  ex t r ac t  into the intact  an imals  led to a d e c r e a s e  in the a sco rb i c  acid con- 
cent ra t ion  in the adrena l s  of the r ec ip ien t  r a t s  on the a v e r a g e  by 125 �9 2.30 rag%. The ACTH concentra t ion 
in the p i tu i tary  gland was 19.8 + 1.05 mil l iuni ts  (mu)/100 #g acetone powder of the gland t i ssue .  

In the 34 expe r imen t s  of s e r i e s  II the r a t s  were  heated for  10-15 rain. Thei r  body t e m p e r a t u r e  was 
r a i s e d  on the ave rage  to 40.6 ~- 0.26~ i .e . ,  by 3.3 ~ The a sco rb i c  acid concentra t ion in the adrenal  was 
not s ignif icant ly changed f r o m  its initial  level  (393 �9 16.3 rag%) and its mean  value was 373 • 7.43 rag%. 
The CRA of the hypothalamus was lowered.  Int ravenous injection of hypothalamic  ex t r ac t s  f rom hyper -  
t h e r m i c  an imals  into r ec ip i en t  r a t s  was accompanied  by a dec r ea se  in the a sco rb ic  acid concentra t ion on 
the ave r age  by 85 • 5.87 mg%,which  is s t a t i s t i ca l ly  s ignif icant  (P > 0.01). The ACTH concentra t ion in the 
p i tu i tary  was s ignif icant ly lower  (P < 0.001) and i ts  mean  value was 12.4 • 1.00 mu.  During this per iod of 
h y p e r t h e r m i a ,  despi te  the dec r ea s e  in CRA of the hypothalamus and the d e c r e a s e  in ACTH concentra t ion in 
the pi tui tary  glands ,  the a sco rb i c  acid concentra t ion  in the adrenals  of the h y p e r t h e r m i c  an imals  was not 
significantly reduced  although it  showed a tendency in that  direct ion.  

Ser ies  III included all  the an imals  whose heat ing was in te r rupted  with the onset  of heat  s t roke  and 
which surv ived  for  1 h when subsequent ly  kept  at  r o o m  t e m p e r a t u r e  (18-20~ Thei r  mean  body t e m p e r a -  
ture  at the momen t  of heat  s t roke  was 41.8 • 0.13~ i .e . ,  i t  was significantly i nc reased  by 4.5~ (P < 0.001) 
compared  with init ial ly.  During the subsequent  hour  when they were  kept  a t  r o o m  t e m p e r a t u r e  the r ec t a l  
t e m p e r a t u r e  r e tu rned  to its initial  value (mean 37.0 • 0.33 ~ the mean  a sco rb ie  acid concentra t ion in the 
adrenal  at  this t ime was 300 • 15.64 mg%,  and was not s ignif icantly changed by compar i son  with the p rev i -  
ous values (298 • 15.2 rag%), but it  was  26% lower  than ini t ia l ly (403• 15.5 rag%; P < 0.001). The CRA of 
the hypothalamus was signif icantly lowered (to 43 • 39 rag%) compared  with i ts  initial  level  (P < 0.01). The 
ACTH level  in the pi tui tary  was 5.8 • 0.41 mu, s ignif icant ly  lower than normal ly  (P < 0.001) and with the 
prev ious  per iod (P< 0.001). 

Ser ies  IV included an imals  which died a f t e r  the onset  of hea t  convulsions during observa t ions  in the 
course  of the f i r s t  hour .  The i r  r e c t a l  t e m p e r a t u r e  at the t ime of hea t  s t roke  ave raged  41.8 • 0.08~ i .e . ,  
it was 4.5~ above its initial  level  (P < 0.001) and was the s a m e  as  in the an imals  in the expe r imen t s  of 
s e r i e s  III. Keeping these an imals  a t  r o o m  t e m p e r a t u r e  for  1 h ended in the i r  death, when the r ec t a l  t e m -  
p e r a t u r e  of some of the r a t s  showed a fur ther  r i s e  by 0.2-0.4~ but in some  animals  the r ec t a l  t e m p e r a -  
ture  was below its initial  level .  The mean  a sco rb i c  acid concentra t ion in the adrenals  of the r a t s  which 
died was 327 • 3.42 rag% and it did not d i f fer  s ignif icantly f rom the concentra t ion  in s e r i e s  III,  but it was 
19% lower  than the initial  value (P < 0.001). CRA of the hypothalamus (64~ 2.1 rag%) was significantly 
lower  than ini t ia l ly (P < 0.001), but h igher  than in the expe r imen t s  of s e r i e s  III (P < 0.001). The mean  
ACTH concentra t ion in the pi tui tary  was 9.9 • 0.87 mu, definitely below the initial  level  (P < 0.001), but 
h igher  than in the an imals  of s e r i e s  III (P < 0.001). 

Compar i son  of the r e s u l t s  showed that  in exogenous h y p e r t h e r m i a  the functional act ivi ty  of the h y p o -  
t h a l a m o - h y p o p h y s e o - a d r e n a l  n e u r o s e c r e t o r y  s y s t e m  is inc reased .  In the an imals  which surv ived  hea t  
shock for  1 h both the CRA of the hypothalamic  ex t r ac t  and the amount  of ACTH l ibera ted  f rom the pi tui tary 
gland were  h igher  than in r a t s  which died. This r e su l t  sugges t s  that  the level  of functional act iv i ty  of the 
h y p o t h a l a m o - a d e n o h y p o p h y s e o - a d r e n a l  n e u r o s e c r e t o r y  s y s t e m ,  along with i ts  o ther  p r o p e r t i e s ,  plays an 
impor tan t  ro le  in maintaining the r e s i s t a n c e  of the o r g a n i s m  to the act ion of a high ex te rna l  envi ronmenta l  
t e m p e r a t u r e .  

L I T E R A T U R E  C I T E D  

1. F . T .  Agarkov,  V. A. Maksimovich ,  and A. N. Namyaty i ,  Probl .  ]~ndokrinol., No. 5, 15 (1962). 
2. B . V .  Antipov, G. N. Ivanova,  1~,. ]~. Kenig, et  a l . ,  Vestn.  Akad. ivied. Nauk SSSR, No. 9, 20 (1969). 
3. S . V .  Vladimirov  and G. A. Polyakova,  Arkh.  Anat.,  No. 10, 74 (1969). 
4. N . G .  Karnaukh,  Abs t rac t s  of Proceed ings  of a Scientific Sess ion of the Krivoi  Rog Insti tute of Work 

Hygiene and Occupational  D i sease s  [in Russian] ,  Krivoi Rog (1965), p. 92. 
5. G . M .  Klochkova, Response of the Adrenal  Cortex to the Action of a High Externa l  T e m p e r a t u r e .  

Author ' s  Abs t r ac t  of Candidate ' s  Disser ta t ion ,  Ashkhabad (1968). 

254 



6. V.D. Lindenbraten and S. D. Krylov, Pat. Fiziol., No. 3, 75 (1964). 
7. V.D. Lindenbraten, Probl. ]~ndokrinol., No. 13, 74 (1967). 
8. E.S. Makhmudov and V. A. Khodzhimatov, Med. Zh. Uzbekistan, No. 5, 55 (1968). 
9. A.N. Namyatyi, in: Proceedings of a Conference on Adaptation, Training, and Other Methods of In- 

creasing the Resistance of the Organism [in Russian], Vinnitsa (1962), p. 54. 
1O. N.A. Ozeretskovskii and O. Sh.Dzheksenbaev,in: Pyrogenal [in Russian] (1965), p. 45. 
Ii. B.A. Saakov, S. A. Eremina, and E. D. Bulochnik, in: Mechanisms of Some Pathological ]Processes 

[in Russian], No. 3, Rostov-on-Don (1970), p. 168. 
12. Yu. B. Skebel'skaya, l>robl. ]~ndokrinol., No. 5, 74 (1964). 
13o F.F. Sultanov, Data on the Pathogenesis and Pathophysiology of Acute Hyperthermia. Author's Ab- 

stract of Doctoral Dissertation, Ashkhabad (1965). 
14. J. Akabane, S. Nakanishi, H. Kohei, et al., Med. J. Schinshu Univ.,6, No. 3,127 (1961). 
15. &. Arimura, T. Saito, and A. Schally, Endocrinology, 81, 235 (1967). 
16. Nakae" Emiko, Ref. Zh. "Biologiya," No. II P, 272 (1963). 
17. T. Nakaehara, "Correlation between Neurosecretory and Cytological Changes in the Anterior Lobe 

of the Pituitary of Rabbits after Adrenalectomy and the Action of Heat," in: Ref. Zh. "Biologiya," 
No. 22 M, 69 (1963). 

255 


