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The content of ascorbic  acid in the adrenals  and of ACTH in the pituitary and the cortico~- 
t rop in- re leas ing  activity of the hypothalamus (CRF activity) were studied at var ious t imes 
af ter  thyroidectomy in experiments  on 63 albino ra ts .  The CRF activity was increased 
and the content of ACTH and aseorbic  acid was halved 1 and 5 days af ter  the operation. 
By the 14th day the CRF activity was reduced, the ACTH content was increased to the 
normal  values, and the ascorb ic  acid level was largely res to red .  Thyroidectomy led to 
a d is turbance  of all the chief components of the hypothalamo-hypophyseo - ad rena l  
system, including CRF production. 

Investigations have shown [2, 3, 5, 8, 11, 12] that rec iprocal  relat ionships ex i s t  between the s e c r e -  
tion of pituitary thyrotropic  hormone (TTH) and ACTHo Accordingly,  hypothyroid states leading to an in- 
c rease  in TTH secret ion should inhibit ACTH production and cause a corresponding decrease  in the func- 
tional activity of the hypophyseo-adrena l  sys tem.  This effect would be facilitated by a decrease  in the 
utilization of cor t icos tero ids  by the t issues in the presence  of a thyroid hormone deficiency [9, 13]. On 
the other hand, by the feedback principle,  reduced production of cor t icos tero ids  should activate production 
of the cort ieotropin re leas ing  factor  of the hypothalamus (CRF) and the subsequent synthesis and secret ion 
of ACTH. In hypothyroidism complex dynamic relationships may thus a r i se  between individual components 
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  (HHA) system~ Their  detailed study must  include not only de t e r -  
mination of the activity of the hypophyseo-ad rena l  complex, but also the CRF activity of the hypothalamus. 

The object of the present  investigation was to stucly the state of adrenal function, the ACTH content 
in the pituitary, and the CRF activity of hypothalamie extracts  of ra ts  with experimental  hypothyroidism 
caused by thyroidectomy.  

EXPERIMENTAL METHOD 

Experiments were car r ied  out on 63 adult male ra t s .  The rats  of group 1 were left intact (control). 
Thyroideetomy was per formed on the animals of group 2o The rats  of group 3 underwent a mock thyroidec-  
tomy (control of the s t r e s s o r  action of the anesthetic and the operation itself). All the animals were de-  
capitated, and the left adrenal and pituitary glands and the hypothalamus Were removed (in group 2, 24 h 
and 5 and 14 days af ter  thyroidectomy) o The state of adrenal function was est imated f rom the content of 
ascorbie  acid in the glands determined by the method of Roe and Kuether [10]. The ACTH content in the 
pi tui tary was measured  in 56 recipient  ra ts  by the method of Birmingham et al. [7] in Skebel ' skaya 's  
modification [4]. The CRF activity of the hypothalamus was determined by the method of Ar imura  et al. 
[6]. The essence of this method is the preparat ion of hypothalamic ext rac ts  and the subsequent tes t ing of 
their activity on recipient  ra ts  af ter  p re l iminary  suppression of function of their HHA sys tem by means of 
a special "cocktail" (chlorpromazine,  morphine, and nembutal). The level of CRF activity of the hypo- 
thalamus was judged f rom the difference between the ascorbic  acid content in the left (before injection) and 
right (1 h af ter  intravenous injection of the extract) adrenals  of 47 recipient  ra ts .  
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TABLE 1. Content of Asco rb i c  Acid in Adrenal  and ACTH in 
P i tu i t a ry  Gland and CRF Act iv i ty  of Hypothalamic Ex t rac t s  at  
Var ious  T imes  Af te r  Thyro idec tomy 

[ 
Group of ] 
animals [ ~  

1 . . . .  1 8  

2 -  . . . . 

after 24h 15 
. 5days iI 

after 14 days 13 
3 (aRer 6 
24 h) 

Ascorbic acid (in ACTH (in i.u./lO0 
mg %) /z g acetone-treated 

. pitt il~ ry tissue)_ 

] M+tn  P M:i:m R 

422• 5,25 

228-+2,2! <0,001 
289-+5,7 <0,00l 

311• <o,ool 
406• 15,2 >0,5 

7,08• 

3,8-+0,29 <0,001 
3,8---+0,09 <0,001 

7,5-+0,32 >0,5 
8,0• >0,5 

Gorticotropin releasing 
activity ofhypothalamic 
extracts (in mg % 
ascorbic acid) 

M+_ln 

144• 2,59 

171-+0,90 
I51• 

i34• 
1 4 5 - +  3,6 

<0,0I 
>0,005 

<0,0[ 
>0.5 

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

It follows f rom Table 1 that the a s c o r b i e  ac id  content in the ad rena l s ,  the ACTH content in the p i tu i -  
t a ry ,  and the CRF ac t iv i ty  of the hypothalamus of the intact  r a t s  were  within normal  l im i t s  [1, 4]~ A s i g -  
nif icant  i nc rea se  in CRF ac t iv i ty  was obse rved  24 h a f t e r  thyroidectomy~ Since it was accompanied  by a 
marked  d e c r e a s e  (by half) in the ACTH content in the p i tu i t a ry  and a s c o r b i c  acid content in the adrena l ,  it  
is  p robable  that the acu te ly  a r i s i n g  def ic iency  of thyroid  hormones  led to ac t iva t ion  of the HHA s y s t e m .  
The s t r e s s o r  effect  of the opera t ion  t r a u m a  and the anes the t ic  was ru led  out because  the mock thyro idec tomy 
did not give r i s e  to s i m i l a r  changes .  This pa t t e rn  of ac t iva t ion  of the HHA-sys t em s t i l l  r ema ined  5 days  
a f t e r  thyroidectomyo 

The s i tuat ion was r a t h e r  d i f ferent  14 days a f te r  thyro idec tomy:  with a s ignif icant  d e c r e a s e  in CRF 
ac t iv i ty  the ACTH content in the p i tu i t a ry  was i n c r e a s e d  to normal  values  and the a s c o r b i c  acid content in 
the adrena l  was  l a r g e l y  r e s to red~  During a more  prolonged s ta te  of hypothyro id ism,  product ion of c o r t i c o -  
t ropin  r e l e a s i n g  fac tor  by the hypothalamus was evident ly  s l ight ly  reduced,  so that the degree  of ac t iva t ion  
of the h y p o p h y s e o - a d r e n a l  complex  was co r re spond ing ly  lowered~ 

The function of the HHA s y s t e m  thus undergoes  phas ic  changes in the course  of hypothyroidism~ 

These r e s u l t s  suggest  that  changes in the HHA s y s t e m  cannot be explained by a s imple  scheme of 
r e c i p r o c a l  r e l a t i onsh ip s  between the p i tu i t a ry  t rop ic  hormones  (TTH ~ ACTH), but that o ther  components  
of regula t ion  a r e  a l so  involved and, in p a r t i c u l a r ,  an i n c r e a s e  in the CRF ac t iv i ty  of the hypothalamus .  
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