22 2 Val.22, No.2

2002 5 Acta Theridogica Sinica May , 2002
( , , 650092)
5+1 , 28 d
7.33%); 30.47+0.46 KIlg (N=8),
4.98 %; 36.17 %; 66.2%; 6.98 £
0.53kl/100g (N=7) -, 4.8 64.0 %,
352.96 £ 28.34 kI/ 100 g : (N=7) ,
1 Q493.8 A : 1000- 1050 (2002) 02- 0123 - 07
[1]
[2.3]

( Tupaia belangeri)

, (regting metalolic rate , RMR) (nonshiv-
ering thernmogenes's, NST) (s e
RMR NST [7 8]
1
1.1
( ) 1999 6
1670 m [l : : ,
( ) (69.1%) , (2.7 %) (6.9 %)
(39760019) ; (98CO79M) ;
: (1974- ) , :
:2000- 12 - 26; 1 2001- 10- 08
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(21.3%) , 23.68+0.68 kKl/ g, 1d,
( 019,
1.2
(metabolic cage) (2]
1.3
) 7d 14
d 21d 28d ,
2% ( :
) Qodz nski
(1975) 21
1.4
Qodzinski  (1975) 12
)
( )
(asdnilation, A) = (consunption, ©) - (faeces and urire energy , RU)
= (maintenance energy , R)  + (productive energy , P)
1.5 SPSS10.0  Sgma Hot2000 160
: (oneway o 150 »
ANOVA) , P<0.05 E L. 1
(mean) (SB) E 1301
5 120
2 £ 110
2.1 ! Iz'l' b1}
, (P< WL (d)
008 ( 1. , (D Cold-acclimated time{d )
(0 d) (y)
(x) (P<0.05) , Fig 1 Hfectsd colc-acdirmation on body weight in
: tree shrew
y=130.1+0.4x " P<0.05
(r=0.35, N=35, P<0.05, F=4.65)
2.2
( ( 2 ( 3
(P<0.0) , ( 2 ( 3 (P>0.05),
1) (P<0.05) )
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(r=0.54, N=35, P<0.01, F=13.27)
) :

(r=0.54, N=35, P<0.01, F=13.27)
) :

(r=0.56, N=35, P<0.01, F=15.03)

( 1 ¢/100 g

y =13.29 +0. 19x

(ki/100 g
y =314. 84 + 4. 52x

(ki/100 g
y =152. 27 + 5. 58 x

1

s B T& Dried mass of food intake

35 CoRTR Dried mass of faeces
30 -
25
20

15 2 .

1

"% 7 14 )

B E Cold-acciimated time (4 )

o

Intake or excretion{g/100 gwt » d)

BARE AR (2/100g45K » XD

2
FHg. 2 Hfectsd oold-acclimation on the intake and excretion
in tree shrew
*P<0.05; * *P<0.01

Table 1 The dfectsdf oold-acclimetion on the metabolism of energy in tree shrew

@l dtacclimated time (d)

Item
ol gowp 7 14 21 28
Body weight () 132.3+3.2 130.0+4.3 134.9+2.9 135.5+3.7 142.0+4.4 *
Food intake (g¢/ 100 g . x
. 14.4+0.9 13.3+1.1 15.8+1.6 16.6+0.9 19.6+1.4
kody weight- day)
onsunrption .
(KI/ 100 g body- day) 340.54 +22.22 315.11+£26.22 374.55 +37.48 392.75+£22.06 463.72 £33.59
Assmilation ‘e
(197 100 g body- day) 216.55+20.30 127.37 +29. 56 182.49+31.38 249.44 +21.91 359.93+31.29
Cdloric value of
tody (KI/ ) 29.03+0.85 28.21+0.57 29.26+0.16 20.28+0.64 30.47 +£0.46
Caoric value of 1627122 16.24+1.05 15.56+1 14 15.5240.9  14.33+1.17° "
faeces (KJ/ @
Snple sze (N) 8 7 6 7 7
*P<0.05; * *P<0.01 (28 d (0 d) Conparions of sgnificance between the coldtacclimated group
(28 day9 and the cortrol growp (O day)
28d , , 7d
28d (P<0.05) ; 359.93+31.29 kI/ 100 g (N=7)
(1, 66 %:; 6.98+0.53 kJ/100 g (N =7) C
4.8 64 %, 352.96£28.34 kl/ 100 g (N=7)
( 4
3.1
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— ~ g
_?; e B AE Faeces and urine energy Kz w EFNE Maintenance energy
* 700 == [@{LME Assimilation T .g m 448 Productive energy
RS 600 = #AMR Consumption . i.t.a. 300
== 500 8%3
o S8
£& 400 ?E:m
8% 300 s
— Al 8
3% 200 %100
~B mgﬁ
== 100 B8i
£3 ; K wee O
- 0 7 1a 21 28 $is 07 11 21 28
#Wikrt@ Cold-acclimated time(d) #YYLHM Cold-acclimated time (d)
3 4
Fg 3 Hfectsdf oold acclimetion on the metabolism of Fg 4 Hfectsd oold acclimation on the energy for
energy in tree shrew mei ntenance and production in the tree shrew
*P<0.05; * *P<0.01
( 1,
[5 7]. [8]

, ( Phodopus sungorus) ,

[9] ,
[10]
’ [11 ’13] ’ 5 [12 ,13] .’ ’
[5] [8,14]
[11 13] [10] .
( ) (
) , [16]
.2
[17 18]
[19 23]
[21,24] .
[23.24] ( Microtus agrestis) 5 ) ,
4d , 1d 2.33 [&]
, ( ) , 28 d
36 % ( ) : ,

( Peromyscus manicul atus)

28d (100g - ) 385 %),

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



127

(1]

(2]

(3]

[4]
[5]

[25]

(Microtus oeconomus) , ,

[26]
(Abrathrix andimus) (%1 ( Aetlrionomys gl areol us)
[28,29]
( Ochatona curzoniae) ( Myospal ax bailye )
[30,31]
Qoss (1985) )
[28]
( )

McNab B K. Energy expenditure and conservation in frigvorous and mixed-diet carnivores [J] . J Mammal , 1995, 76
(1) : 206- 222.
Qodzingi W, Klekowski R Z, Duncan A. Methodsfor Ecological Biogenergetics [M] . London, Blackwell Sientific Pub-
lications, 1975. 309 - 313.
Tomes T E, Horton T H. Mammdian Energetics: Interd sciplinary Views of Metalolism and Reproduction [M] . Ithaca:
Gmgock , 1992.

, , . [M] . : , 1991, 1- 422.

: : : : ] . ( ),
1994, 30 (3) : 408 - 414.

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



128 22

[6] . , . 91 - , 1995, 4 (12) : 149 - 157.

[7] , , . [J1 - , 1995, 16 (3) : 239
- 248.

[8] , [J1 - , 1999, 45
(3) : 287 - 293.

[9] Torrothy J B, Wade GN. Protoperiodic control of seasona body weight cyclesin Hamgters [J] . Neurosdence & Biobehav
joral Rev, 1985, 9: 599 - 612.

[10] . , . 391 - , 1996, 27 (4) : 353- 355.

[11] , , , 24 91 - ,1982,1 (2) : 221- 231

[12] Rdineti R, Menaker M. Body tenperature rhythm of the tree shrew, Tupaia bdangeri [J] . Exp Zod , 1992, 263: 453
- 457.

[13] Rdinetti R. Conparion o the body tenperature rhythmsdf diurnd and nocturna rodents [J] . Exp Zod , 1996, 275: 67
- 70.

[14] , [31 - , 2000, 46
(2) : 154 - 159.

[15] [A] . [c1 -

, 1993, 101 - 104.

[16] , . [M] . : , 1996.

[17] Karaoov W H. Energetics, physology and vertebrate ecology [J] . Trends Ecd Bvd , 1986, 1: 101 - 104.

[18] Townsend C R. Bioenergetics: linking ecology , hiochemistry and evol utionary theory [J] . Trends Eco Bvd, 1987, 2: 3
- 4.

[19] Kotgja P. Maximum ool ¢-induced oxygen consunption in the house arrow passer domegicusL [J] . Physid Zod , 1986,
59: 43- 48.

[20] Peterson CC, Nagy KA, Diamonnd J M. Sugained metabolic soope [J] - Proc Natl Acad Sd USA |, 1990, 87: 2324 -
2328.

[21]  Wener J. Physologcd limtsto sugainable energy budgets in birds and mammals: ecologicd inplications [J] . Trends
Ecd BEvd , 1992, 7: 384 - 388.

[22] Kotga P, Krol E, Sdinski J. Maximum cold - and lactation induced rate of energy asimilation in Acomys cahirinus [J] .
Pd Ecd Stud, 1994, 20: 369 - 374.

[23] HayesJ P, Chappel M A. Hfectsdf cold acclimation on maximum oxygen consunption during cold exposure and treadmill
exercise in deer mce, Peromyscus maniculatus [J] . Physid Zod , 1986, 59: 453 - 459.

[24] Kotgjia P. Limits to the energy budget in a rodent, Percomyscus maniculatus: The centrd limitation hypothess [J]
. Physid Zod, 1996, 69: 981 - 993.

[25] RegnaM M, John RS Limitsto sugtainable metalolic rate during trandent exposure to low tenperature in short-tailed fid d
wles (Micratus agrestis) [J] . Physid Zod , 1994, 67 (5) : 1103 - 1116.

[26] [ . , 1996, 42 (4) : 368
- 376.

[27] Bozimvic F, Nowa F F, Vdos C. Seaind changes in energy expenditure and digedive tract of Abrothrix andinus
(Criedae) in the Andes Range [J] . Physid Zod , 1990, 63 (6) : 1216 - 1231.

[28] QossJ E, Wang Z, Wunder B A. Hfects of food quality and energy needs: Changes in gut norphology and cepacities of
Microtus ochrogaster [J] . J Mamm, 1985, 66: 661 - 667.

[29] Hamond KA, Wunder B A. The role of diet quality and energy need in the nutritiond ecology of a svall herbivore, Mi-
crotus ochrogaster [J] . Physid Zool , 1991, 64: 541 - 567.

[30] I.

[J] . , 1980, 26 (2) : 184- 195.

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 : 129

[31] , . [J] - , 2000, 20 (4) : 270- 276.

THE EFFECTS OF COLD-ACCLIMATION ON THE
METABOL ISM OF ENERGY IN TUPAIA BELANGERI

ZHANG Wuxian WANG Zhengkun XU Weijiang YAO zZheng NIAN Yongkun
(Schod d life stiences of Yunnan Normal University, Kunming, 650092)

Abgract : The metalolism of energy was determined in tree shrew ( Tupaia bdangeri) under cold acdimation condi-

tiona5+1 . After 28 d o oold acdimetion, as compared to the control group , the body weight and energy
metaboliam of the tree shrewswere dgnificantly increased , i.e. , 7.33 % in body weight ; 4.98 % in caoric vaue of
body reaching 30.47 +0.46 J/ g (N =8) ; 36.17 % in consumption; 66.2 % in asimilaion; 485 % in productive
energy reaching 6.98 +0.53 kJ/ 100 g (N =7) body weight- day ; 64 % in maintenance energy reaching 352 96 +

28. 34 KJ/ 100 g body weight- day (N =7) . The resultsindcated tha tree shrews enhanced the capacity of adapta

tion to cold temperatures by increasng their body weight , consunmption , energy intake , maintenance energy , asamila
tion and productive energy while decreas ng physologca mechani ams such as excretion in faeces and urine under cold
dress environment. In thisway they coud maintain the baance in their energy metabolism

Key words: Tree shrew ( Tupaia bdangeri) ; Qold-acclimation; Metabolism of energy ; Capacity of adaptation
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