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Thyrotoxicos is  a cce l e r a t e s  the development  of compensa to ry  adrenal  hyper t rophy  in r a t s ,  
and modif ies  the dynamics  of the co r t i co t rop in - r e l ea s ing  activi ty of hypothalamic  ex t r ac t s  
and the content of A CTH in the p i tu i ta ry .  

Numerous  invest igat ions have r evea led  the s t imulat ion and subsequent  exhaust ion of adrenocor t i ca l  
function in exper imenta l  thyro toxicos is  [3, 4, 13, 14] and in clinical  f o rms  of thyroid  hyperfunct ion [2, 5, 7]. 
On the bas i s  of these  resu l t s ,  a definite connection can be postula ted between the level  of s ec re t ion  of 
thyroid  hormones  and the function of the hypo tha lamo-hypophyseo-adrena I  sy s t em.  

During the subsequent  study of this p rob lem the w r i t e r  inves t igated the effect  of an excess  of thyroid  
ho rmones  on the development  of compensa to ry  adrenal  hyper t rophy  (CAH) in r a t s  a f t e r  un i la te ra l  a d r e n a t e c -  
tomy,  an exper imenta l  model of prolonged s t r e s s  on the hypo tha lamo-hypophyseo-adrena l  s y s t e m .  After  
des t ruc t ion  of the basa l  pa r t  of the hypothalamus,  the i nc r ea se  in ACTH sec re t i on  produced under  the in-  
fluence of stress is stopped, but administration of an extract of the hypothalamus containing cortieotropin- 
releasing factor (CRF) normalizes the disturbed process [12]. It was therefore decided to study the 
effect of experimental thyrotoxicosis on: I) eortieotropin-releasing activity of extracts of the hypothalamus, 
2) the content of ACTH in the pituitary, and 3) the state of the residual adrenal (time and intensity of CAH 
development, adrenal functional activity). 

The above-mentioned indices were investigated during the period of CAH development for 14 days 
after unilateral adrenalectomy~ 

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

Two s e r i e s  of expe r imen t s  we re  c a r r i e d  out on 240 adult albino r a t s .  In s e r i e s  I (control) the ra t s  
underwent  uni la tera l  l e f t - s ided  adrena lec tomy,  while in s e r i e s  II  (main exper iments )  un i la te ra l  a d r e n a l e c -  
tomy was p e r f o r m e d  on the an imals  and thyroid  was given in the pos topera t ive  per iod in a dose of 100 
rag/100 g body weight daily.  An indication of hype r thy ro id i sm was given by an i nc rea se  in the oxygen con-  
sumpt ion pe r  square  m e t e r  of body sur face  of r a t  pe r  day, de te rmined  by Kalabukhov 's  method.  

The ra ts  we re  decapi ta ted 24 h and 5 and 14 days a f t e r  the operat ion,  and the r ight  adrena l ,  p i tu i tary ,  
and [ 'ypothalamus were  r emoved .  The degree  of CAH was judged f rom the r e l a t ive  weight  of the adrena ls  
(in rag/100 g body weight),  and adrenal  function was judged f r o m  the content of a scorb ic  acid (AA) in the 
gland de te rmined  by the method of Gol 'dshte in  and c o - w o r k e r s  [1], and the choles te ro l  content de te rmined  
by the method of Knobil and c o - w o r k e r s  [11]. The content of ACTH in the p i tu i ta ry  was de te rmined  in 
r ec ip ien t  r a t s  weighing 180-240 g by the method of B i rmingham and c o - w o r k e r s  [10], as modif ied by 
Skebe l ' skaya  [6]. To de te rmine  co r t i co t rop in - r e l ea s ing  act ivi ty of the hypothalamus (CRAH), the method 
of A r i m u r a  and c o - w o r k e r s  [9] was used.  This  cons is t s  e ssen t i a l ly  of the p r epa ra t i on  of ex t r ac t s  of the 
hypothalamus and the i r  subsequent  tes t ing on rec ip ien t  r a t s  whose hypo tha lamo-hypophyseo-adrena l  s y s t e m  
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TABLE 1. Relative Weight of Adrenals,  and Content of AA and 
Cholesterol in Adrenals (in percent  of initial values) at Various 
Times af ter  Unilateral Adrenalectomy in Control Rats and against 
the Background of Thyrotoxicosis  
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Fig.  1. Cor t ico t rop in- re leas ing  activity of hypothalamus (A) and ACTH 
content (B) in pi tui tary of ra ts  of se r ies  I and II at different t imes after  
operation.  Ordinate: I) decrease  in aseorbic  acid content (in mg%) in 
adrenals  of recipient  ra ts  af ter  injection of hypothalamic extracts ;  II) 
content of ACTH in pi tui tary of ra ts  (in mill iunits/100 yg acetone powder). 
Black columns indicate intact animals;  unshaded columns unilateral  
adrenalectomy;  obliquely shaded columns unilateral  adrenalectomy + 
thyroid feeding. 

is pre l iminar i ly  blocked with chlorpromazine,  morphine,  and nembutal.  The magnitude of the CRAH was 
judged f rom the distance between the AA concentration in the left (before injection) and right (1 h after  
intravenous injection of the extract)  adrenals  of the recipient  ra ts .  

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

It will be c lear  f rom Fig.  1 that in the ra ts  of ser ies  I st imulation of CRAH was observed after  24 h: 
the AA level in the adrenals of the recipient  ra ts  was reduced by 178• rag%, whereas injection of hypo-  
thalamic extracts  of intact ra ts  reduced the AA by only 14427 rag% (P < 0.05). Meanwhile a considerable 
increase  in weight of the pituitary (124• compared with intact  ra t s ;  P < 0.05) and a decrease  in its 
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ACTH content were  observed ,  indicating i nc rea sed  sec re t ion  of ACTH. These  changes a re  evidently a 
r e sponse  not only to a dec rea se  in the co r t i cos te ro id  content ,  but also to s t r e s s  of the opera t ion ,  for  5 days 
a f te r  ad rena lec tomy the CRAH was lowered ,  and a s l ight  i n c r e a s e  in i ts  value again o c c u r r e d  only on the 
14th day, and was accompanied  by a fu r the r  dec rease  in the ACTH content in the p i tu i ta ry .  

In full a g r e e m e n t  with these  changes the re la t ive  weight of the hyper t roph ied  adrenal  p r o g r e s s i v e l y  
i n c r e a s e d  (Table 1), to r each  a m ax i m um  by the 14th day a f t e r  opera t ion.  A p a r a l l e l  i nc rea se  took p lace  
in adrenal  function, as shown by the d e c r e a s e  in content of a sco rb ic  acid to 64% of the init ial  l eve l  and the 
i nc r ea se  in choles tero l  content to 172% of the initial level .  

In the r a t s  of s e r i e s  II, thyroid  feeding led to the development  of thyrotoxicosis :  the ox~ygen con-  
sumpt ion p e r  square  m e t e r  of body su r face  pe r  day was 130~3 and 141• compared  with the initial  value 
on the 5th and 14th days of thyroid  seeding, r e spec t ive ly ;  the an imals '  ha i r  fell out; and the i r  a g g r e s s i v e n e s s  
was sharp ly  i nc r ea sed .  

It  will be c l ea r  f r o m  Fig.  1 that  the m o s t  s ignif icant  d i f ference between the dynamics  of CRAH in the 
un i la te ra l ly  ad rena lec tomized  ra t s  rece iv ing  thyroid  was i ts  higher  level  compared  with the control  e x p e r i -  
ments  5 days a f t e r  r emova l  of the ad rena l s .  Consequently, in the p r e s e n c e  of thyro tox icos i s  at this t ime,  
the hypothalamus produced m o r e  co r t i co t rop in - r e l ea s ing  fac tor  than in the control ,  un i la te ra l ly  a d r e n a l e c -  
tomized  r a t s .  Judging f rom the fac t  that  the ACTH content in the p i tu i tary  of the r a t s  of s e r i e s  II was  much 
h igher  at  this t ime  than in the controls ,  i t  can be cons idered  that  co r t i co t rop in - r e l ea s ing  f ac to r  accumula ted  
in the hypothalamus,  and exer ted  i ts  ACTH-ac t iva t ing  effect  only at a l a t e r  s tage (14 days a f te r  the opera t ion) .  

Definite d i f fe rences  were  obse rved  in the r a t s  of s e r i e s  II  as r e g a r d s  the t imes  of development  of CAH. 
As Table  1 shows,  the duration of CAH in the p r e sence  of thyro toxicos i s  was r e s t r i c t e d  to a s h o r t e r  period:  
by the 14th day a f t e r  the opera t ion the weight  of the hyper t rophied  adrenal  had begun to fall ,  whe reas  in the 
r a t s  of s e r i e s  I i t  continued to i nc rea se .  The prev ious ly  i nc rea sed  level  of adrenal  function was lowered  
correspondingly:  the AA content ro se  to 83% of i ts  initial value,  but the i nc r ea se  in the choles te ro l  content 
was s m a l l e r  than in the control .  

I t  can be  concluded f r o m  the data desc r ibed  above that  the accumulat ion of thyroid  ho rmones  in the 
body shor tens  the t imes  of development  of CAH. In the p r e sence  of thyro toxicos is  the dynamics  of the 
pr inc ipa l  pa th .gene t i c  mechan i sm of CAH (production of c o r t i c o t r o p i n - r e l e a s i n g  fac to r  and sec re t ion  of 
ACTH) is modified.  Thyroid  ho rmones  pe rhaps  have a definite effect  on hypothalamic  regula t ion  of the 
hypophyseo-adrena l  s y s t em .  At the s a m e  t ime,  the poss ib i l i ty  of a d i rec t  e f fec t  of thyroid ho rmones  on 
co r t i cos t e ro id  b iosynthes is  [8] cannot be ruled out. This would explain the absence  of a d i rec t  pa ra l l e l  
between the CAH indices,  on the one hand, and changes in CRAH and in the ACTH content in the p i tu i ta ry ,  
on the other  hand. 
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