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[ Abstract] Objective To investigate the effect of ambient temperature on body mass, thermogenic activity and un-
coupling protein-1 (UCP1) content of brown adipose tissue (BAT) in tree shrews ( Tupaia belangeri) , and to provide the-
oretical basis for establishing tree shrews model of obesity. Methods  Forty healthy adult tree shrews with similar body
mass were uesd in our experiment. The tree shrews were divided into five groups (n=8) : control group (0 d), the ani-
mals were maintained under 25 + 1°C and 12L;12D (light . dark, lights on 08:00) photoperiod; and the animals were
maintained under 5 + 1°C and 12L;12D photoperiod for 7 d, 14 d, 21 d and 28 d groups, respectively. At the end of ex-
periment , the changes of body mass, nonshivering thermogenesis ( NST) , BAT mass and uncoupling protein 1 (UCP1) con-
tent were determined. Results  Compared with the control group (0 d), the body mass, NST, BAT mass and UCPI con-
tent of the cold acclimation groups were improved significantly, the BAT color also obviously deepened, and after cold accli-
mation for 28 d, the body mass, NST, BAT mass and UCP1 content were increased by 26.32% , 20. 65, 53. 85% and 43% ,
respectively. Apparently, the UCP1 content was significantly positively correlated with BAT mass and NST. Conclusions

BAT proliferation may be induced and UCP1 expression upregulated by cold acclimation in Tupaia belangeri, therefore, en-
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hancing the thermogenic activity of brown adipose tissue to increase energy expenditure. We would speculate that BAT

might be used as a target organ for treatment of obesity by energetic approach in the future.
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Tab.1 Effects of cold acclimation on body mass of BAT in the Tupaia belangeri

e (o B i 4 2
Brown adipose tissue ( BAT) 0 7d 14d 21d 284 P
i Mass/g 0.52+0.03°  0.62£0.03"  0.67 =0.04" 0.73 +0.04*  0.80+0.80*  P<0.01
X EE/% body mass 0.52 £0.05 0. 60 0. 07 0. 60 +0. 06 0.59 0. 03 0.63 £0.04 ns

T B I £ ARER2E  ns: ZRTEREE(P > 0.05) , Al —A7 PR T 2R 4Ll 22 547 (P < 0.05)

Note. Data are x +s x, ns:non-significant (P >0.05) ; significant differences between groups are indicated by different superscript letters in the same line (P <0.05).

2.4 RMEEXEB1L (UCP1) 88 A 167 X
VeI 25 W b AR B BAT b UCPT ) _ 4 w 2T
ik (F=6.705,P <0.01) , i % ¥ Y14k A [a] (1) 4E i B T
K UCPT &R, 14 d I i5 5] 8 5K F (P N
<0.05),21 d BF L E % i E/KF (P <0.01),28 d 5 "
IFEEXTIRZE (0 d) 3N T 43% (1K 4), pr. zz
2.5 UCP1 £E5 BAT EEH NST X & S 0'2 |
UCPl & #&5 BAT H & (8 5A) Fil NST (& o : | | | |
5B) i E IEAHSE (BAT:r =0.518, P <0.001;NST.r 0 7 42 28

FrYI4LIE ] Cold acclimation time/d

=0.564, P <0.001), B A ahent—
- -

3 iTig .
B (A) SXHIRAL (0 ) HIH, K 21 d 5 I 28 11 1
3.1 EEMTK (UCPL) & REREIIAHE 55K P (B) A% (BIEE T 1 (UCPI)

N R S h . K, NS5 A AR A AN ] i R 4 ) 22 7
TEV B3 A5, v 20 A B S 2 5 A ERER (P <005, -

52 < B DA I ] B 2E K F R B A T 52 B0 76 B4 AT AT RIS (BAT) o
B (K1), AUk 14 d BE SR (0 SRS 1 (UCP1) 2 R

Note. (A) UCPI content of cold acclimation (21 d) group was

d) AH b 2 E‘ iz % ,28 d J& 'M: QiR | i jjl] T significantly higher than that of the control (0 d) group. (B)
) X Fh AR e SR 1 e UCP1 electrophoregram, the blots from the left to right matched

26 2% Lﬁl“ﬁi% ]:j IEJj:IJ_"i[: E/J uﬁ . ﬁdj%jt those in A. Different letters indicate significant differences among

G ( Eothenomys miletus ) Fl & 1L E 5 ( Apodemus the five groups (P <0.05).

chevrieri) RIA] . JE R 2k s e Uik 28 d J5 Fig.4 Effects of cold acclimation on UCP1 content

. f BAT in the T ia bel 3
PR X B4 (0 d) 4 W 2 16.05% A o AT I the Tupaia belangert



o [ S B 2015 4E 12 45 23 445 6 1 Acta Lab Anim Sci Sin, December 2015, Vol. 23 No. 6 571

r=0.518
1.89 P<0.001

UCP14#t UCP1 content/RU

0.2 UI.4 U.I() (}:8 I.I(] |,.2 |:4
BAT Hft BAT mass/g

r=0.564

1.8 1 P<0.001

UCP14 & UCPI content/RU

0.6 T T T T T 1
200 250 300 350 400 450 500

JE8$HE = 8 NST/mIO,/h

Bs Ryl R R UCPL & it 5 BAT
HiiE (A)FINST (B) B9EH

Fig.5 The relationship between UCP1 content and
BAT mass (A) and NST (B) in the Tupaia belangeri

during cold acclimation
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