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The development  of expe r imen ta l  hype r -  and hypothyro id ism in r a t s  leads  to a dec rease  
in the v i tamin  C content in s eve ra l  organs .  Ar t i f ic ia l  hypothermia  (mild and deep), induced 
against  the background of hype r -  and hypothyroid ism,  is accompanied  by a dec rease  in the 
v i t amin  C concentrat ion in the t i s sues ,  and the degree  of this  dec rea se  in the a sco rb ic  acid 
content in the organs  bea r s  a definite re la t ionship  to the level  of sa tura t ion  of the body with 
thyro id  hormones .  

It is cons idered  [10, 17] that a change in the content of a sco rb i c  acid in the o rgans  and t i s sue s  can 
be used as an objective c r i t e r ion  ref lect ing the depth and c h a r a c t e r  of metabol ic  changes under  e x t r e m a l  
conditions. At the same  t ime ,  evidence has been obtained that the s tate  of thyroid  function affects  the d i s -  
t r ibut ion of v i tamin  C in the body [3-5, 6, 15, 16]. The w r i t e r s  have shown [7] that mi ld  and, in pa r t i cu la r ,  
deep hypothermia  in albino r a t s  leads to a cons iderable  dis turbance of the v i tamin  C topography,  and that  
the development  of deep hypothermia  is accompanied  by inhibition of the hormone-produc ing  act ivi ty of the 
thyroid  t i s sue  [8]. 

The object of the p resen t  invest igat ion was to study the dis tr ibut ion of a sco rb ic  acid in hypothermic  
an imals  in re la t ion  to the level  of thyro id  hormone saturat ion.  

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

Exper imen ta l  hype r thy ro id i sm was produced in albino r a t s  by feeding them with 0ol g dry thyroid  
daily,  and hypothyro id ism was produced by subcutaneous injection of a suspension of 6-methyl th iourac i l  

TABLE 1. Changes in Ascorb ie  Acid (rag%) in T i s sues  and Blood 
P l a s m a  of Albino Rats  (M+m) 

Skeletal ! Blood 
Group of animals Adrenals Brain Heart L i v e r  muscle J pIasma 

l-(Control) 
2-(Hyperthyroidism) 
3-(H~poth/roidi~m) 
4-(Hyperthyroidism + 

mild'hypothermia) 

5- (Hypothyroidism +. 
mild hypothermia) 

6-(Hy[~erthyroidism + 
deep hypothermia) 

7-(Hypothyroidism + 
deep hypothermia) 

328,21 10,4 138,9tl,20 
217,6t12,36 28,6tl,20 
314, 91 12,76 39,6:i: 0,94 

216,219,36 27,71 ,58 

239, 71 12,83 29,8::k , 78 

231,5t10,9 28,2! ,94 

214,818,56 26,6+ ,57 

12,610,39127, 710,68110,5 10,38 1,2010,05 
7,64-0,3721,1 i I ,  17[ 7,810,5310, 7910,05 
9,810,4722,3+1,10 8,3i0,581,11i0,08 

6,8t0,37115,610,91 5,910,25] 2,410,16 

8,310,63]20,2 4-1,10 

8,510,53118, 310,97 

6,8+0,41[14,6+I,0 16,410,47 

6,810,42 ,75+0,09 

7,010,38]:;,6210,28 

4,03+0,32 
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twice a day (total daily dose 20 rag). These substances were adminis tered  for  8-10 days [11]. Art i f ic ial  
hypothermia was produced by cooling the animals in hermet ica l ly  closed cold chambers  [19] until the i r  r ec ta l  
t empera tu re  was 32-29~ (mild hypothermia) or 22-t9~ (deep hypothermia).  

The ascorbic  acid concentrat ion in the t i ssues  was determined by the dichlorophenolindophenol method 
[1]. The vitamin C topography was investigated in albino ra ts  divided into the following exper imenta lg roups  
(16 animals in each group): 1 )con t ro l ,  2) hyper thyroidism,  3) hypothyroidism, 4) hyper thyro id ism + mild 
hypothermia,  5) hypothyroidism + mild hypothermia,  6) hyper thyro id ism + deep hypothermia,  and 7) hypo- 
thyro id ism + deep hypothermia.  

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

In the animals  with hyper thyro id ism the ascorbic  acid concentrat ion in the t i ssues  was significantly 
reduced (Table 1) ,  evidently as the resu l t  of activation of oxidation-reduction p roces se s  and increased  con- 
sumption of ascorbic  acid [14]. In addition, saturat ion with thyroid  hormones  leads to ascorbic  acid mobil-  
ization f r om the organs [3, 12, 15]. 

In hypothyroidism a significant decrease  in the ascorbic  acid content was found in the hear t ,  l iver ,  
and skeletal  muscle .  According to some invest igators  [5, 14], this decrease  is due to metabolic changes 
in the body leading to a disturbance of the ability of the t i ssue cells to ass imila te  and utilize ascorbic  acid. 

Mild hypothermia In hyper thyroid  ra t s  was accompanied by marked  decrease  in the ascorb ic  ac id leve l  
in the t i ssues  of severa l  organs and by a marked  (by 100%) increase  in its level  in the blood plasma,  while 
in hypothyroid animals the changes in the vitamin C topography were  s imi la r  but less  marked.  

Deep hypothermia against the background of hyper thyroid ism was accompanied by a decrease  In the 
vi tamin C concentrat ion in the t i ssues  and by an increase  (by3  t imes) in its level  in the blood plasma.  Cool- 
ing the hypothyroid animals to a rec ta l  t emp e ra tu r e  of 22-19~ led to s imi la r  changes in the vi tamin C bal-  
ance, but in some organs (heart ,  l iver)  they were  more  severe  than during deep hypothermia against the 
background of hyper thyro id ism (P < 0.05). 

Consequently, deep hypothermia in hyper thyroid animals produces less  marked  biochemical  d is tur -  
bances in the t i ssues  than in animals receiving the thyrosta t ic  agent. This is in full agreement  with r e -  
sults indicating that in fully developed deep hypothermia the functional activity of the thyroid  t i ssue  is de- 
p re s sed  [2, 6, 9, 13, 18, 20]. 

These resu l t s  thus indicate the possibil i ty of hormonal  influences of the thyroid  gland under devel-  
opment of changes in the vi tamin C topography during hypothermia.  
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