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Exper imen t s  on 59 ra t s  showed that  the blood glucose level  fal ls  sharply ,  CRF-ac t iv i ty  
r i s e s ,  the ACTH concentrat ion in the p i tu i tary  is a lmost  halved, while the ascorb ic  acid 
concentra t ion in the adrenals  is lowered 30, 60, and 180 rain a f t e r  injection of insulin. 
Af te r  combined injection of insulin and glucose the blood suga r  level  was a lmos t  unchanged. 
Changes in CRF-ac t iv i ty ,  the p i tu i ta ry  ACTH concentrat ion,  and the adrenal  a scorb ic  acid 
level  were  slight. Insulin hypoglycemia  led to act ivat ion of all  components  of the hypo-  
t ha l amo-hypophyseo-ad rena l  sys t em,  including CRF production. 

The hypophyseo-adrena l  sys t em,  under  whose influence gluconeogenesis  is s t imulated,  plays an e s -  
sent ia l  role  in the regulat ion of the blood glucose level  a f t e r  injection of insulin. The m e c h a n i s m  of ac t iva -  
t ion of the h o r m o n e - f o r m i n g  and ho rmone -exc re t i ng  flmction of the an t e r io r  p i tu i tary  and adrenal  cor tex  
is not absolutely  c l ea r .  

Only l imited informat ion [3] is avai lable  to show that insulin hypoglycemia  leads to the rapid  accumu-  
lation of co r t i co t rop in - r e l ea s ing  fac to r  (CRF), the initial component in the mechan i sm of hypotha lamo-  
hypophyseo-adrena l  function, in the hypothalamus.  Other  facts  to give a m o r e  detai led p ic ture  of re la t ions  
between the th ree  components  (CRF, ACTH, and the glucocort icoid function of the adrenal  cortex)  in insulin 
hypoglycemia  could not be found in the acces s ib l e  l i t e ra tu re .  

It was accordingly decided to study the s ta te  of adrenocor t i ca l  function, the ACTH concentrat ion in 
the pi tui tary,  and the CRF act ivi ty of hypothalamic ex t rac t s  of ra t s  during the development  of insulin hypo- 
tha lamic  and during combined adminis t ra t ion  of insulin and glucose.  

EXPERIMENTAL M E T H O D  

Three groups of adult male rats were used. The rats of group 1 were the control and were not given 
insulin.  The ra t s  of group 2 were  given insulin (10 uni ts /100 g body weight) by i n t r amuscu l a r  injection and 
sac r i f i ced  30 rain, 1 h, and 3 h la te r .  The ra t s  of group 3 rece ived  in t raper i tonea l  injections of 20% glucose 
solution at the ra te  of 5 m l  to 10 units insulin along with the injection of insulin and also 30 min la te r .  These  
r a t s  were  decapi ta ted 1 h a f t e r  the f i r s t  injection. 

At all  s tages  of the exper iment  the blood glucose concentrat ion was de te rmined  [6]. The left adrenal  
and pi tui tary  glands and the hypothalamus were  r emoved  f rom the an imals  a f t e r  decapitat ion.  

The s ta te  of adrenal  function was judged f r o m  the ascorb ic  acid concentra t ion in the glands d e t e r -  
mined by the method of Roe and Kuether  [7]. The ACTH concentrat ion in the p i tu i tary  was de te rmined  by 
the method of B i rmingham et al. in Skebe l ' skaya ' s  modificat ion [4] on recipient  ra t s .  

To de te rmine  the CRF act ivi ty in the hypothalamus,  the method of A r i m u r a  et al.  [5] was used.  This  
cons is t s  essen t ia l ly  of obtaining ex t rac t s  of the hypothalamus and subsequently tes t ing  the i r  act ivi ty  on 
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recipient mice  whose own hypothalamo-hypophyseo-adrenal  sys tem 
had f i rs t  been blocked with a mixture of pentobarbital,  morphine,  and 
chlorpromazine .  The CRF activity of the extract  was expressed in the 
decrease  in the ascorbic  acid concentration in the adrenals of 51 r ec i -  
pient rats  in mg %. 

The main experiments were ca r r i ed  out on 59 male rats;  118 
recipient rats were used to determine the ACTH concentrat ion in the 
pituitary and the CRF activity of the hypothalamic extracts .  

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

The results  in Table 1 show that ord inary  values of the ascorbic  
acid concentrat ion in the adrenals  were present  in the intact rats .  The 
pituitary ACTH level and the CRF activity of the hypothalamic extracts  
agreed with data in the l i te ra ture  [1-4]. Injection of insulin led to a 
sharp and progress ive  decrease  in the blood glucose level which con-  
tinued for  3 h. Corresponding changes in the dynamics of the pa rame te r s  
of the hypothalamo-hypophyseo-adrenal  sys tem took place: the ascorbic  
acid concentration in the adrenals was reduced, the ACTH concentrat ion 
in the pituitary was almost  halved, and the CRF activity of the hypotha- 
lamic extracts  was increased,  

The compar ison of these findings suggests that as insulin hypogly- 
cemia develops all components of the hypothalamo-hypophyseo-adrenal  
sys tem are  activated and, in par t icular ,  CRF format ion is increased.  
The fact that it was the decrease  in the blood sugar  level i tself (and not 
the action of insulin as a foreign protein) which was decisive was r e -  
vealed by experiments in which insulin and glucose were given s imul-  
taneously.  As Table 1 shows, in this group of experiments  there  was 
no significant decrease  in the blood glucose level. The changes in CRF 
activity of the hypothalamic extracts  and the ACTH concentrat ion in the 
pituitary were correspondingly negligible, while the ascorbic  acid level 
in the adrenal  did not fall as low as af ter  injection of insulin alone. It 
can thus be concluded that a dec rease  in the blood glucose concentrat ion 
to hypoglycemic levels is a powerful stimulus for  the hypothalamic 
cells which produce or  l iberate CRF. 

The accumulation of CRF is evidently the t r i gge r  component which 
determines  the subsequent activation of pituitary adrenocor t icot ropic  
function and activity of the adrenal  cortex.  
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