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Abgtract  This paper focuses on the regulation of hypothaamicpituitary-thyroid (HPT) axis, hypothaamic pituitary-a
drena (HPA) axis and sympathetic nervous sysem (SNS on thermogeness of brown adipose tissue (BAT) in Brandt’ s
voles ( Microtus brandti) . Male adult voles were divided into 4 groups, animasof regular temperature control group were
kept in24+2 |, 12L 12D, while animasof cold groups were exposed to cold (4+1  , 12L 12D) for 1 day, 1 week
and 4 weeks regectivdy. When voles were put into acute cold (1 day) , GTP-binding to BAT mitochondria increased
while content of TRH in hypothalamus decreased markedy and concentrations of T and norepinephrine (NE) in serum
tended to increase. Concentrationsof CRH and arginine vasopresin (AV P) in the hypothdamus, weight of adrend , and
content of corticosteronein adrena and in serum did not charge sgnificantly. After 4 weeksof cold exposure, GTPbind-
ing to BAT mitochondriaincreased. Content of TRH in the hypothalamus recovered to that of control group , but content
of TRHin the median eminence (ME) and concentration of Tz and NEin serumincreased markedly ,  did the content of
CRH in M E and concentration of corticosteronein serum. These results siggest that , (1) cold exposure activates the syn-
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theds and secretion of hormonesof HPT axis continuoudy , (2) the SNSare activated continuoudy in Brandt’ s voles dur-
ing cold exposure, (3) acute cold exposure does not activate the synthess and secretion of CRH in hypothadamus whereas
chronic cold treatment can activate the HPA axis markedly in Brandt’ s voles, and (4) AV P in the hypothadamus has no
ggnificant role in the regulation of BAT thermogeness in voles exposed to cold. Thermogenessof BAT in coldexposed
Brandt’ s voles are regulated by complicated factors including HPT and HPA axis, and SNS [ Acta Zoologica Sinica 49
(6) : 748 - 754, 2003].
Key words Brandt’ s vole ( Microtus brandti) , Cold exposure, Thermogeness, Hypothalamic-pituitary-thyroid axis,
Hypot halamic-pituitary-adrena axis, Noregpinephrine
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Table 1 Massand mitochondrial protein of BAT and parameters of GTP binding to
BAT mitochondria in coldexposed Brandt’ s voles
1 1 4 ANOVA
Control Cold 1 day Cold 1 week Cold 4 weeks Parameters
of ANOVA
df F P
BAT (Massof BAT)
(Abslute mass) (g) 0.60%0.02% (8) 0.50+0.06% (7) 0.76+0.06° (7) 0.87+0.04° (6) 3 11.92 0.000
(Relative mess) (g/ 100 g BM) 1.85+0.03% (6) 1.68+0.09% (5) 2.32+0.19° (6) 2.46+0.12° (6) 3 8.78 0.001
BAT (Mitochondrid protein of BAT)
mg/ gBAT 6.1+0.64% (5) 12.6x1.40° (5) 9.4x1.42® (6) 12.20+1.28™ (6) 3 5.38 0.008
mg/ Tota BAT 3.5+0.39% (5) 5.3+£0.52® (5) 7.2+1.48%° (6) 10.4+0.99c (5) 3 7.93 0.002
BAT GTP (Mitochondrid GTP hinding)
(B ma) 0.60%0.113% (6) 0.78%0.082% (6) 1.12+0.139° (5) 0.96+0.107° (6) 3 4.18 0.020
(nmol/ mg protein)
(Kp) @mol/L) 1.87£0.131 (6) 1.93+0.198 (6) 2.26+0.205 (5) 2.00+0.174 (6) 3 0.85 0.484
(Sedific binding) 4.460.837% (6) 7.88+0.416° (5) 9.69+1.824° (5) 9.13+£1.183° (5) 3 4.44 0.018
(nmol/ g BAT)
(Totd binding) 2.65+0.478% (6) 4.51+0.472® (6) 7.0+1.66™ (5) 8.7+1.60° (6) 3 5.45 0.007

(nmol/ Tota BAT)

(The sample sizes are shown in parentheses. Within each

row , vaues with different superscripts are sgnificantly different in multiple comparisons, P<0.05) BM: body mass

2 TRH Ts Ta
Table 2 Contents of TRH in hypothalamus and median eminence and concentration
o Tsand T, in serum of cold-exposed Brandt’ s voles

ANOVA
1 1 4
Parameters
Control Cold 1 day Cold 1 week Cold 4 weeks
of ANOVA
df F P
TRH (Content of TRH) (ng/ mg protein)

(Hypothaamus) 0.85+0.044% (6) 0.69+0.038" (6) - 0.91+0.0472 (6) 2 6.66 0.009
(Median eminence) 2.55+0.22% (6) 2.64+0.22% (6) - 4.06+0.41° (6) 2 8.06 0.004
Ts (Tsinserum) (ng/ m) 0.57+0.185% (6) 1.00+0.112% (7) 1.17+0.147° (7) 1.48+0.187° (7) 3 5.79 0.004
Ts (Tsinserum) (ng/m)  17.7+2.972 (7) 11.7+1.38° (7) 10.9+2.21° (6) 11.8+1.37° (7) 3 3.45 0.034
Ta/ T4 %100 % 4.3+1.78% (6) 9.3+1.45% (7) 11.1+1.49° (6) 13.7+2.19° (7) 3 4.81 0.010

) (The sample sizes are shown in parentheses. Within a row ,
va ues with different superscripts are sgnificantly different in multiple comparisons, P <0. 05)
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3 CRH AVP
Table 3 Contents of CRHand AVP in hypothalamus and median eminence and corticoster one
content in adrenal and serum in coldexposed Brandt’ s voles
1 4 ANOVA
Control Cold 1 day Cold 4 weeks Parameters of ANOVA
df F P

CRH (Concentration of CRH) (ng/ mg protein)

(Hypothaamus) 0.12+0.013 (6) 0.12+0.018 (6) 0.12+0.013 (6) 2 0.030 0.971

(Median eminence) 0.83+0.078% (6) 0.91+0.116® (6) 1.15+0.102° (6) 2  2.79  0.093
AVP (Concentration of AVP) (ng/ mg protein)

(Hypothaamus) 0.24+0.063 (6) 0.26+0.050 (5) 0.35%0.079 (6) 2 0.80  0.470

(Median eminence) 6.46+1.59 (6) 5.51+1.15 (6)  8.47+0.743 (6) 2 1.55  0.244

(Massof adrend) (mg) 7.90.87 (5) 8.0+0.31 (6) 7.1+0.47 (4) 2  0.655 0.537

(Adrend corticosterone) (ng/ mg) 6.3+0.64 (6) 7.4+0.71 (5) 7.0+0.70 (5) 2 0.76 0. 488

(Serum corticosterone)  (ng/ ml) 210+21.5% (6) 256 + 35. 5% (6) 426 +47.0° (6) 2 9.929 0.002

) (The sample szes are shown in parentheses. Within a row ,

va ues with different superscripts are sgnificantly different in multiple comparisons, P <0. 05)
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