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1.2 (T4) 5- <0.001) T4 (F@1y =24.35, P<0.001)
BAT, 10 Tz Ta (Feay =9.00, P<0.001)
, 4 (800 x g) 15 , T3 Ty
min, (Leonard et al., , Ts ,
1983) (1231 Ts Tl Ta
, 2.6 ( 2
1.3 Tz Ta 2.2 BAT T45-
1.4 T,
Lowry , , BAT
1.5 ( Feay =22.53, P<
SPSS One Sample Kol- 0.001; Fp 1) =9.24, P<0.005)
mogorov- Smirnov test , , BAT
, 0.05 275 %,
+ ( ) ( 2
5 2.3 Ts Ta
2.1 T3 T4 Ts (Feu) =45.21, P<0.001)
, Ts (Feay =20.45, P T4 (Fpa) =6.62, P<0.01)
1 T3 Ty
Table 1 Efect of cold exposure on concentrations of serum Tz and Ty in euther mic ground squirrel
Control Acute cold Chronic cold
Tz (ng/ mi) 1.41+0.13 (5) 4.03+0.48 (4)~ 2.91+0.24 (5) ™
Ts4 (ng/ ml) 27.9%3.61 (5) 54.8+4.28 (4)° 22.5+2.25 (5) *
Ty T4 (x10) 0.52+0.15 (5) 0.86+0.02 (4) 1.33+0.18 (5) ™
(The number of sample is shown in parentheses)
(The data distribution of al groups was normal)
oneway ANOVA: * P<0.05 (vs control) + P<0.05 (vs acute cold)

2 BAT T, 5-

Table 2 Activity o T4 5-deiodinase in liver and BAT in euther mic ground squirrel during acute and chronic cold exposure

Liver BAT
Group (Specific activity) (Totd activity) (Yoecific activity) (Totd activity)
(pmol T3/ mg pro./ h) (nmol T/ organ/ h) (fmol T3/ mg pro./ h) (pmol T3/ organ/ h)
(5 0.27+0.02 0.97%0.17 13.5+0. 84 3.18+0.30
(Control)
@ 0.55+0.01" 1.53+0.22 24.2+0.79° 11.9+0.99"
(Acute cold)
(5) 0.71+0.09" 3.20+0.277* 33.3%6.16" 18.1+0.99 (5) ™*
(Chronic cold)

(The sample sze is shown in parentheses)
oneway ANOVA: * P<0.05 (vs control) + P<0.05 (vs acute cold)



504 a7

3 BAT T, 5- Tz Ta
Table 3 Activity of T, 5-deiodinase in BAT and ssrum Tz and T4 concentration in hibernating,

arousing and nonhibernating ground squirrel

Nonhibernating Hibernating Arousng
Tz (Serum T3) (ng/ mi) 3.29+0.07 (6) 5.32+0.37 (4~ 6.44+0.33 (4) "
T, (Serum Ty (ng/ m) 31.0+4.79 (6) 57.6+11.4 (4)° 64.3+5.72 (4) "
Ty T4 (x10) 0.93+0.07 (6) 1.13+0.21 (4) 1.05£0.17 (4)
T45- (deiodinase)
(Sedific activity) 31.9+1.98 (6) 93.7+7.69 (4)° 51.6+2.88 (4) ™
(fmol T4/ mg protein/ h)
(Totd acticity) 10.7+1.94 (6) 60.5+2.078 (4) " 29.0+2.85 (4) ™"

(pmol T3/ BAT pads h)

oneway ANOVA: * P<0.05 (vsonhibernating) ~ + P<0.05 (vs hibernating)
LT ,
62% 86% , T3 (Scammell et al. , 1981) ,
, 9% % 23%, (dlva et al. , 1986) ,
Ty
Tal Ta (Feay =0.44, P= ,
0.65) ( 3 '
2.4 BAT T, 5- )
, T4 5-
T45- Obregon (1996) ,
( Fea = BAT , UCP mRNA T45-
24.83, P=0.001; Fp 1 =125.25, P<0.001) Ts
T45- ) )
, ( 3 BAT UCP mRNA (Liu et al.
1997) , T45-
3 BAT UCP mRNA
3.1 T45- (Slva
et al., 1986) , T45-
, (Jansky , ,
1995) ) T3 Ta, , .
Tal Ty , Ts BAT T4 5- a,
TS Ts (Slva et al., 1986) , BAT
, BAT Bs (Canr
4 ) non et al. , 1996) ( Mesocrice-
2.3 47 Tal T4 , tus auratus) , BAT a,
Ty , (Raasmgja et al. , 1984) ,
T3, ) BAT P
(Canmon et al. , 1996)
(Slva et al. , 1986) BAT T.5- , BAT

(The data distribution of al groups was norma. One sample Kol mogorov-Smirnov test, P> 0. 05)
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, BAT (Horwitz , Tl Ta ,
1985) 4 T3
, BAT Ts Ta ,
, BAT , Ta
, BAT Ty
22 , BAT 5- ,
8 4 Ts
BAT
, 12 1
3.2 Ts T4 Ts T4
, Tz Ta (7 8 )
, Tl Ta , 4 , T3 , Tz Ta
N Ts/ T4 Ts Ta :
7 ( (Tomas et al. , 1996a)
, 1998: , 1999:; Kopecky et al. , , T, Ta 2 7
1986) , (Demeneix et al. , 1978b) ,
BAT Ty ,
\ T4 \
) , Ty
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(Abstract)

VARIATION OF PERIPHERAL THY ROID HORMONE L EVEL IN
DAURIAN GROUND SQUIRREL (SPERIMOPHILUS DAURICUS)
DURING COLD EXPOSURE, HIBERNATION AND AROUSAL

L IU Xiao-Tuan LI Qing Fen HUANG Chen-Xi SUN Ru Yong
(Ministry of Education Key L aboratory for Biodiversity Science and Ecological Engineering,
College of Life Sciences, Beijing Normal University, Beijing 100875, China)

Wen investigated the variation of periphera thyroid hormone level and the hormone metabolism in Daurian
ground squirrel ( Sperimophilus dauricus) during cold exposure, hibernation and arousal. S. dauricus was
trapped at the outskirtsof Yanggeo County , Shanxi Province. The concentration of Tz and T4in serum was de-
termined by radioimmunoassay. Activity of type T4 5 -deiodinase of brown adipose tissue (BAT) and liver
was assayed by ugng a triiodothyronine RIA kit. A experiment of cold exposure was carried out between July to
August (nonhibernation season) . S. dauricus exposed to cold (4+2 ) for 1 day showed that the concentrar
tion of serum Tz and T4increased quickly by 186 % and 96 %, reectively , and the ratio of Tzto T4 unchanged.
The serum Ts kept high level (2. 6-fold of control) and T, decreased a ter cold exposure for 4 weeks. The activi-
ty of T45-delodinasein BAT and liver rose dgnificantly during cold, increasng by 460 % and 230 %, repec-
tively , efter 4 weeks cold exposure. It indicated that coldinduced regulation of thyroid f unction and metabolism
of thyroid hormone may be condstent between S. dauricus in nonhibernate season and nonhibernat rodent.
Thyroid activity and the metabolism of thyroid hormones in peripheral tissues may be stimulated by different

* This work was supported by Nationa Natura Science Foundation of Chain (No.39670122) and by Doctora Program Foundation Ingitute of
Higher Education
** Corresponding author
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pathways. It led to increased T, utilization and elevated Tz concentration in serum and local tissues, which may
take part in the thermogenic regulation in animas exposed to cold. In hibernating S. dauricus from December
to January , levels of serum Tz and T, were 62 % and 86 % higher , regectively , than those in euthermic S.
dauricus kept at 22 (nonbernation) as control ; the activity of T4 5 -deiodinase of BA T increased sgnificant-
ly , reached 296 % of nonbernation. In arousng S. Dauricus, Tz concentration more increased by 96 % and
23 %, compared with nonhiberation and hibernating. However , serum T3/ T4 was not changed among the three
groups. This may result from either decreased the turnover of thyroid hormonesor the increased thyroid activi-
ty. The results demongtrated that there were seaona changesof thyroid function and level of periphera thyroid
hormone in Daurian ground squirrel .

Key words Daurian ground squirrel ( Sperimophilus dauricus) , Cold exposure, Thyroxin (T4) , Triiodothy-

ronine (T3) , T4 5 -deiodinase



