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Changesffof Thyroid Hormone Levels in Plasma of Rats during Cold Exposure
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The importance of thyroid hormones for the survival of rats in the cold is along-established
fact. Hypothyroid animals are unable to survive in a cold environment. It was also reported
that ccute exposure of rats, guinea pigs and rabbits to cold produced an increased secretion
of TSH and thereby thyroid hormone secretion within 10 to 30 min, but this increase of
thyroid activity disappeared quite rapidly during warming. However, in human study no
significant difference was found in the concentration of T, TSH and cortisol between summer
and winter. But plasma T, concentration was increased significantly .in winter in 56 adult
men.

On the other hand, it has been also known that catecholamines are important in the main-
tenance of body temperature of rat exposured to cold. Abundant evidences suggest that the
sympathetic nervous system is involved in the activation of nonshivering thermogenesis and
that thyroid hormone metabolism and secretion are influenced by catecholamines and conse-
quently by the activity of the sympatheticadrenal system.

Many of the metabolic effects of catecholamines are associated with an increase in the
level of cAMP mediated through activation of adenylate cyclase which converts ATP to
cAMP. Other studies have shown that thyroid hormones affect the amount of adenylate
cyclase present in the adipose tissue. On the other hand. it was also reported that a parti-
culate ¢cAMP phosphodiesterase activity in fat cells was modulated by the action of thyroid
hormones.

The objective of the present study was to determine the interaction between thyroid

activity and cyclic nucleotides during acute exposure to cold.
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Albino rats weighing around 200 ¢ were used as the experimental animal. The room temper-
ature group was kept at 25°C and the cold-exposured group was kept at 4°C for 1 week or 2
weeks. Each group was subdivided into three subgroups; control, KI, and MTU group. At
the end of experiment the animals were etherized and blood was taken from abdominal
aorta for Ty, T3 and cyclic nucleotides. The determinations of T, T, and cyclic nucleotides

were carried out with a radicimmunoassay (RIA) method.

The results were summerized as followings.

1) A significant increase of thyroid weight was observed in rats exposured to cold for 2

weeks. Furthermore, in rats administered MTU while to exposure to cold the thyroid weight

was also increased significantly.

2) After 2 weeks T; concentration in the plasma of cold-exposured rats was significantly

increased in KI group and MTU group as well as in control group. On the contrary, after

2 weeks of cold exposure T, level was decreased in control group.

3) In the case of cyclic nucleotides, plasma cAMP was increased in the control group after

1 or 2 weeks of cold exposure. However,

cGMP level in plasma was rather significantly

decreased in KI group and MTU group as well as in control group.
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Table 1. Effect of cold exposure on the weight of
thyroid gland in rat administered KI or

MTU.
Gland Weight
Group (mg/100 g Body Weight)
25°C 4°C

1 Week CONTROL 5.740.27 6.84-0.54
KI 5.740.36 6.2:-0.30
MTU 5.1:40.32 6.0+0.21

2 Weeks CONTROL 4.2+0.28 6. 10, 30%*
KI 5.9740.55 6.110.66
MTU 6.0-0. 69 7. 740, 44%*

*p<0.05, **p<0.01, **p<0.001
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Fig. 1. Effect of cold exposure on T3/T, rati®

Table 2. Effect of cold exposure on serum T, and T, level in rat administered KI and MTU.

T3 (ng/100ml serum)

T, (¢g/100 ml serum) T,/T, Ratio

Group

25°C 4°C 25°C 4°C 25°C 4°C
1 Week CONTROL 81.9+6. 21 109.9-F5.71%%  3,84+0.20  3.37=0.22  264+3.2  34+3.1%
K1 79. 614,95 95.8+4.90 — - - -
MTU 79.47F3.73 101.7-£5. 36 — - - —
2 Weeks CONTROL 82.3+5.78 128.0F7.74%%  4,14-0.37  3.1+0.14% 24+2.7  40F1.6*%**
KI 84.8+45.37 120.2--8.34%*  4,4+0.81  4.8+1.12  24+2.9  26+3.0
MTU 122.0+2.58 147.0-+2.07%*  2.8+0.05  2.9+0.22 44+1.6  44£8.0
*5<0. 05, *#p<0.01, *k0.0. 001
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Table 3. Effect of cold exposure on plasma cyclic nucleotides in rat administered KI or MTU.

cAMP (p mole/ml plasma)

¢GMP (p mole/m! plasma)

Group
25°C 4°C 25°C 4°C
1 Week CONTROL 53.7+1.89 62.6+ 3.04* 40. 8+ 2.85 31.642.67%
K1 72.8+4.32 78.3+11.66 60.7+11.65 34,73, 21
MTU 66.0--5. 06 65.0= 7.05 35,1+ 4.31 41,676.03
2 Weeks  CONTROL 43,9-+4.46 54,3+ 2.62% 45,1+ 3.93 32.9-+1. 83**
KI 39.0+2.12 45,674 4.74 25,6+ 3.47 29.3+3.47
MTU 58.26. 31 61.3+ 3.01 64.5+ 4.31 44,014, 25%F
*p<0.05,  **p<0.01,  *¥p<0.001
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Fig. 2. Effect of cold exposure on plasma cAMP level in rat.
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Fig. 3. Effect of cold exposure on plasma cGMP level in rat.
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