EFFECT OF THYROID HORMONES ON ASCORBIC ACID
DISTRIBUTION IN THE BODY DURING HYPOTHE RMIA
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The development of experimental hyper- and hypothyroidism in rats leads to a decrease

in the vitamin C content in several organs. Artificial hypothermia (mild and deep), induced
against the background of hyper- and hypothyroidism, is accompanied by a decrease in the
vitamin C concentration in the tissues, and the degree of this decrease in the ascorbic acid
content in the organs bears a definite relationship to the level of saturation of the body with
thyroid hormones.

1t is considered [10, 17] that a change in the content of ascorbic acid in the organs and tissues can
be used as an objective criterion reflecting the depth and character of metabolic changes under extremal
conditions. At the same time, evidence has been obtained that the state of thyroid function affects the dis-
tribution of vitamin C in the body [3~5, 6, 15, 16]. The writers have shown {7] that mild and, in particular,
deep hypothermia in albino rats leads to a considerable disturbance of the vitamin C topography, and that
the development of deep hypothermia is accompanied by inhibition of the hormone-producing activity of the
thyroid tissue {8l.

The object of the present investigation was to study the distribution of ascorbic acid in hypothermic
animals in relation to the level of thyroid hormone saturation.
EXPERIMENTAL METHOD
Experimental hyperthyroidism was produced in albino rats by feeding them with 0.1 g dry thyroid

daily, and hypothyroidism was produced by subcutaneous injection of a suspension of 6-methylthiouracil

TABLE 1. Changes in Ascorbic Acid (mg%) in Tissues and Blood
Plasma of Albino Rats (M+m)

Skeletal | Blood

Group of animals] Adrenals | Brain Heart Liver I
muscle | plasma

1-(Control) 328,24+10,4 138,941,20112,6 +0,39|27,740,6810,5+0,38|1,204 0,05
2-(Hyperthyroidism) [217,6+12,36/28,64+ 1,20 7,640,3721,141,17| 7,840,580,7940,05
3-(Hypothyroidism) |314,9412,76/39,640,94| 9,8+0,47/22,3+1,10; 8,3+0,58|1,1140,08

4-(Hyperthyroidism+
mild-hypothermia) |216,2:£9,36 |27,7+1,58| 6,8+0,37|15,6.4£0,91| 5,940,25| 2,440,16

5-(Hypothyroidism +
mildhypothermia) {239,7412,83129,8+1,78| 8,34+0,63{20,2+£1,10} 6,8+0,42(1,75+0,09

6-(Hyperthyroidism +
deép hypdthermia) 231,5410,9 (28,241,941 8,540,53|18,3+0,97| 7,04+0,383,62+0,28

7-(Hypothyroidism +
deephypothermia) {214,8.£8,56 |26,6+1,57| 6,8+0,41}14,641,0 | 6,4+0,474,034+0,32
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twice a day (total daily dose 20 mg). These substances were administered for 8~10 days [11]. Artificial
hypothermia was produced by cooling the animals in hermetically closed cold chambers [19] until their rectal
temperature was 32-29°C (mild hypothermia) or 22-19°C (deep hypothermia).

The ascorbic acid concentration in the tissues was determined by the dichlorophenolindophenol method
[1]. The vitamin C topography was investigated in albino rats divided into the following experimental groups
(16 animals in each group): 1) control, 2) hyperthyroidism, 3) hypothyroidism, 4) hyperthyroidism + mild
hypothermia, 5) hypothyroidism + mild hypothermia, 6) hyperthyroidism + deep hypothermia, and 7) hypo-
thyroidism + deep hypothermia.

EXPERIMENTAL RESULTS

In the animals with hyperthyroidism the ascorbic acid concentration in the tissues was significantly
reduced (Table 1), evidently as the result of activation of oxidation-reduction processes and increased con-
sumption of ascorbic acid [14]. In addition, saturation with thyroid hormones leads to ascorbic acid mobil-
ization from the organs [3, 12, 15].

In hypothyroidism a significant decrease in the ascorbic acid content was found in the heart, liver,
and skeletal muscle. According to some investigators [5, 14], this decrease is due to metabolic changes
in the body leading to a disturbance of the ability of the tissue cells to assimilate and utilize ascorbic acid.

Mild hypothermia in hyperthyroid rats was accompanied by marked decrease in the ascorbic acidlevel
in the tissues of several 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 similar but less marked.

Deep hypothermia against the background of hyperthyroidism was accompanied by a decrease in the
vitamin C concentration in the tissues and by an increase (by 3 times) in its level in the blood plasma. Cool-
ing the hypothyroid animals to a rectal temperature of 22-19°C led to similar changes in the vitamin C bal-
ance, but in some organs (heart, liver) they were more severe than during deep hypothermia against the
background of hyperthyroidism (P <0.05). '

Consequently, deep hypothermia in hyperthyroid animals produces less marked biochemical distur-
bances in the tissues than in animals receiving the thyrostatic agent. This is in full agreement with re-
sults indicating that in fully developed deep hypothermia the functional activity of the thyroid tissue is de-
pressed [2, 6, 9, 13, 18, 20).

These results thus indicate the possibility of hormonal influences of the thyroid gland under devel-
opment of changes in the vitamin C topography during hypothermia.
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