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The impact of heat dissipation capacity on the energy metabolism of striped

hamsters
ZHANG Kaiyuan, ZHOU Jian, CAO Jing, ZHAO Zhijun"

School of Life and Environmental Sciences, Wenzhou University, Wenzhou 325035, China

Abstract; Adaptive regulation of energy metabolism is a key strategy of small mammals to cope with environmental changes.
To investigate the impact of altered heat dissipation capacity on energy metabolism and fat accumulation in animals, this
study manipulated the heat dissipation capacity in adult male striped hamsters ( Cricetulus barabensis) by exposing them to
high temperatures (32.5°C ) or shaving for 8 weeks. Body mass, energy intake, body temperature, metabolic rate, fur
thermal conductance, fat mass and visceral organ weight were measured. Additionally, the gene expression of neuropeptides
associated with food intake regulation in the hypothalamus was determined. The results showed that dorsally shaved hamsters
increased heat dissipation capacity, energy intake, and metabolic rate but decreased body temperature, without significantly
altering body fat accumulation. In contrast, the exposure to high ambient temperature decreased heat dissipation capacity,
energy intake, and metabolic rate, increased body temperature, but considerably increased fat accumulation. The results
show that the heat dissipation capacity of small mammals changes metabolic thermogenesis and consequently regulates body
fat content, which is of physiological and ecological significance for small mammals to cope with the seasonal changes of

natural environment.

Key Words: fur removal; thermal conductance; heat dissipation capacity; body temperature regulation; energy

metabolism; fat accumulation; striped hamster ( Cricetulus barabensis)
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HERAMREPRARWEYERE, R 3 ORI EEERR N g/d.
1.3 ki
KR L) LifeChip JCZE 834515 22 5t ( Destron Fearing, Texas, United States) #E47IM 5 o s L5 SUbE IR
Ja , AU SR o0 B g 28 S . 8 Global Pocket Reader Plus( Destron Fearing, Texas, United States)
S EEBCRZ A AR . 7EmR LRSS 9 JAIE A, 75 18:00—22:00 F1 6:00—10:00 i} [E] BE, 4 15min
BT ORI B E RS 22 0.1°C)
14 R
SC AL PR 8 JE G LI A R ML (TSE, Germany ) € H AR5 ( daily metabolic rate, DMR) , 3}
Y E T IE E  (R AT A AL B A, K 35em, BLAR 8em, MR 1748ml) | S M3E i PP W 25 37 8 >4 1000mIL/
min , i HIPFI 2 B SRS TG AR (TSE, Germany) , FEECRAE 10min JII5E 1 UK, # L E 24h
(20:00 JF4f , Y H 2000 455) . DMR BIIE L EE 2350 21°C A1 32.5°C (RN Sh By s AL p i 2 ) i s 9 1l
¥ A R, DMR AL IE B AR AR AR AT, R34 mLO,/h,
1.5 fEAREHFIHLR
TESZIG AN PR 8 Ji] (day 54—56) LAY 200 22 35 A BE ( gross energy intake, GEI) FIJHALE 2 54 K
SRR MR RDRL EE 5 48h S5 BRI TR A TRDRH IS A ERDR B T 0 T i, WSO HORPRISEREL , 7E 60°C HEAR i T4 2 1H
L, T B kL, (RDRE R SR B 3 IKA-C2000 U3 AL (IKA, Germany ) W7 AR 41545 MR ) Ao} i 45
IR A B ) 22 (L (FNBRARDRR R ) T R B i (g/d) , MU LR A XT3 BE (gross energy intake,
GEI) 3%HE (gross energy of feces, GEF) JHALAE (digestible energy intake, DEI) Fl7H LR ( Digestibility )
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TRRIREE) o
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DEPC /K MFITE G153 B 2R RNA i FH B Gl R 2 I e AR (5 8, 13 ) 5 RNA ¥REE . i Evo
M-MLV J52 % 5 300 SR V3% % 574 i cDNA . fili ] SYBR Green HS HUIR AL qPCR U7 &, LAk 5 5 45 WU
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TR Z N 20 L (FEH cDNA 2uL;SYBR Green Premix 10pL; H LR _E R #5445 0.4uL; DEPC 7K 7.2uL) , 5l
YIFs) W 1

F1 ATRAEEPCR RNERESIWFT

Table 1 Gene-specific primer sequences used for Real-time RT-qPCR analysis

SR A R 519175 P [ s 51975 PR
Gene Primers Size/bp || Gene Primers Size/bp
Actin (forward) 5'-AAAGACCTCTATGCCAACA-3’ 196 NPY (forward) 5'-ACCCTCGCTCTGTCCCTG-3’ 186
Actin (reverse) 5'-ACATCTGCTGGAAGGTGG-3’ NPY (reverse) 5'-AATCAGTGTCTCAGGGCTA-3’

AgRP (forward) 5'-TGTTCCCAGAGTTCCCAGGTC-3’ 227 POMC (forward) 5'-GGTGGGCAAGAAGCGACG-3’ 205
AgRP (reverse) 5'-ATTGAAGAAGCGGCAGTAGCAC-3' POMC (reverse) 5'-CTTGTCCTTGGGCGGGCT-3’

CART (forward) 5'-TACCTTTGCTGGGTGCCG-3’ 260

CART (reverse) 5"-AAGTTCCTCGGGGACAGT-3’

AgRP. FK A G agouti-related protein; CART . ] R R KB JE 55 5k R F cocaine-and amphetamine-regulated transcript; NPY . PRz
JK Y neuropeptide Y; POMC ; FifBif 22 {2 Z B pro-opiomelanocortin
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Fig.1 Effects of temperature and hair removal on body mass and food intake in striped hamsters
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2.3 R
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6:00, F, ,,=56.67, P<0.001, [§12), 32.5°C AL A1 FUE A F- B4R L 21°C 20430 1.4°CF 1.1°C (K 1R],
F, ,=101.66, P<0.001, [&2; &[], F, , =55.42, P<0.001, [&2), A2 $H B 8L, 5Tk
R AR (1800, F, ,,=26.86, P<0.001; 6:00, F, ,=31.64, P<0.001) ., 3520 Y7 il FS: i) F- 2 Pk 15
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total fat in striped hamsters
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K 6), il L = 41 o 3G N T 46.9% .39.9% . 75.6% 1 43.3% ., {H il X i R A i S (F, 5o = 1.61,
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BE(F, =596, P=0.019, & 7), @&kl 2 5t BRAL 5 BIREAR T 8.3% . 7.5% 1 6.0% , XS i & ili
JUE MELE AR e S MR 2 (R, F ,,=4.08, P=0.051, & 7; lE, F, ,=3.70, P=0.062, [& 7;
JERE, F, ,,=2.05, P=0.160, & 7; ik, F, ,=1.49, P=0.230, & 7)., #EXOHEEE(F, ,,=5.57, P=
0.023, Kl 7) JiflEE R (F, ,,=15.42, P<0.001, [ 7) 5200 02, ) 24005 5 & Lb X FRZA B N T 8.2% , ik
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