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Thermogenesis Characteristics of Cold Adaptation
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Abstract: The Tree Shrew ( Tupaia belangert) is a unique species of small mammals in the Oriental realm. In order to
study their cold adaptive capacity in cold environment, the Il sate and the IV state of mitochondrial respiration, the
protein content of mitochondria of liver were measured under the condition of being cold exposure (5 £1°C, 1215 12D)
during different times [0 d( control), 7 d, 14 d, 21 d, 28 d]. Compared with the corirds, the total protein,
miochondrial protein, and the III state and the [V state of miochondrial respiration of liver greatly increased with
prolonged cold exposure ( increased 39. 9%, 39. 3%, 84. 9%, 181. 1% , respectively, after 28 d) . The result indicates
that the liver plays a key wle of the adaptive thermogenesis during cold exposure in the T'. belangai. The

physiological ecology evidence is also given to the island origin of T'. bdangeri.
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1 (Mean £ SE)
Table 1 Changes of body mass and temperature in Tupaia belangeri during cold exposure

Cold exposed Sample Initial of Final of Initial of body Final of body
(d) (n) body mass ( g) body mass (g temperature ( C) temperature ( C)
0 8 112.6t2.5 1126%25 38.310. 1 38.3%0.1
7 8 111.3%2.9 110.3£2.5 38.210.2 37.610.4
14 8 113.4£3.1 116.6%+2.9 38.1%0.4 37.1%0.4"
2 8 109.9%2.9 1217425 3.0%0.3 37,240, 4°
2 8 113.9%4.7 123.9%2 7% 38.3%0.2 36.8%0.4"
QQ : * P< 005 P< 0.01

Data were nomal distribution by using descriptive statistics ( Q Q plots test) ; * P< 0 05,** P< 0 01, compared with control.
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Table 2 Compare with the thermogenesis of 6 species of small mammals
BMR NST _
NST BMRX 100%
Cold exposure (ml O/ g* b (ml O,/ g h) BMR Reference
Miaotus brandti 5C,30d 3.57%0.06 9 81%0.13 174 62 0(+) , 1994 9
M. oecwnomus 5C,28d 2.9710.29 8 80%0.61 196 3E£11.0(+ ) , 1994 *I
Odhotona curzoniae 5C,28d 2.19%0. 10 3 9510.21 80.36+9 1(+) , 199d #!
Apodemus chevrieri 5C,28d 3.81%0.15 5 8%0.24 55.46%£7 9(-) (4
FEothenanys miletus 5C,284d 3.42%0.27 593%£0.30 73.39£5 5(-) L2008 #1
Tupdia bd angeri 5C,284d 2.87%£0.09 3 13%0.10 10.03£4 9(-)
“47 =7 “+ 7 express raised,“— 7 express dropped.
, NST (0d) 39.3%
BMR Speakman
BMR el
[ 46] [34
3.3 )
B ,28
d , , BMR
51.6% 37.1% (P< 0.001), R
BMR
BMR ,
( Eliomys querinus) 67%""" , 3.4 I Y
BMR 111 ADP
) ) , 11
ATP
[ 48]
7d , ; v
14. 9% ADP
(P< 0.05), 7d 5 IV
s 14 d . ,
14.0% ( P< 0.05) ( 3) ATP 5
> ATP,
, (mitochondrial proton leak) ,
[49]
, , I

7d

28 d 20. 8% (P< 0.01), 28 d
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