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*

* * % *
( s , 100875)

; 15 30
: , 2.71+0.13m O,/ g. h, 203.2 +
10.13 %; F- {(RMR/Meé) / (C//C)} 0.99+0.05; 25 NSTwex 5.18+0.19
ml O,/ g. h; BAT 0.33+0.054g, 0.84%, BAT ;

© Q413 A © 1000-1050 (1999) -04-0276-11

[1]
[2]

( Eothenomys)

( Eothenomys melitus) ,

1
( ), 26°15
4 295 m)
9.1 ;1
1 1997- 05- 01;

2 500 m
26°45 9°40  99°55 (
3000 m , :
-4.0 7 24.1
(39270118) ; (C93100)
: 1999 - 06 - 09
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1.1
Kalabukhov- Skvrtov (3]
(RMR) 0.5 1h , 2 4h
RMR , (NE) 25
(NSTma) NE 0.8 mg/ kg BW, NE 5min
N STl ] [5.6]
1.2
(brown adipose tissue, BAT) 4 ) Cannon
(7 8]
1.3
- ( )
, 5u mol ADP / (PrO);
, BAT a- C a-
[9]
Folin- Phenol
, , , SPSS
2
2.1
(16.0 24.8 ), 35.9+8.87 (N =99)
(Ta) 1 1.5h (1
(5 275 ), (To) : Tp=34.663 6+0.067T, (R=
0.455, P<0.001, N =74), @ Tb)
:AT,=-2.166+0.1154T, (R=0.716 5, P<0.001, N =74)
15 30 ,  32.5
27.5 , RMR (1,
RMR=6.743- 0.145T, (R= - 0.848, P<0.001, N =74)
Ta=27.5 , RMR ,  2.7140.13ml O,/ g.h (N=8),
Klei ber 203.2+10.3%!*°,  Haysen 192 + 9. 68 %!
T 25 30 , RMR
(P>0.05) , 25 30 ; 27.8
, , RMR

RMR=5.418W %™ (R=-0.733, P<0.0001, N =27)
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1
Table 1 The body temperature of E. melitus at different ambient temperatures

Body temperature ()

Ambi erEtTtirrp;e ratures TT -val ue Sgnificance
5 36.5+0.24 (12) 35.0+£0.49 (12) 2.28 P<0.05
10 36.4+0.18 (12) 35.3+0.36 (12) 2.36 P<0.05
15 36.4+0.14 (12) 35.6+0.26 (12) 1.36 P>0.05
20 35.9+0.23 (12) 36.4+0.21 (12) 1. 06 P>0.05
25 35.6+0.12 (11) 35.6+0.23 (11) 0.34 P>0.05
27.5 35.8+0.12 (8) 36.6+0.24 (8) 0.59 P>0.05
30 35.5+0.24 (8) 36.9+0.18 (8) 1.32 P>0.05
32.5 35.5+0.15 (10) 37.7+0.40 (10) 2.11 P<0.05
35 35.8+0.15 (8) 37.8+0.23 (8) 3.88 P<0.05
7r 5.51
6 §\ a5t ¢
S |
f?“ [ 3 3 & i'f 3.0}
5 ~ 2.0F
: 1 2t
& 1.0F
0 15 2 25 s W ms as osf 6o 6 0 © © °
FRRE Ambicnt temperature (T, T) S l ? llll I.S Z:J .".:5 2?".5 _':ii 321,5 3.5
1 (RMR) Hu 8 H Ambicnt temperature (T,,10)
Fig-1 The resing metabolic rate (RMR) of Eothenomys 2
miletus at different ambient temperatures Fig.2 The therma conductance (Cn) of Eothenomys
miletus at different ambient temperatures
(Cm) 0.23%£0.01 (ml Ox/g-h. ) (N=74),
Herried (c =) Bradly (c =) 139.9+6.67% 141.7 +
6. 62 %'* 1% 30 , Cm : Cnm
Cn=0.1219+0.007 8T, (R=0.7216, P<0.0001, N =99)
30 . Cm ( 2 ; F
(RMR/Me) / (CW/C) 0.99%0.05 (N=27)"; 0 30 , F
(3
F=4.251- 0.117 8T, (r=-0.993, P<0.001, N =99)
25 , NE , NSTmax 5.18+0.19 (ml
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OJ/g.h, N=11), 13.98+1.2 (m O h.g""); NE (35.61 +0.23
) (85.57+£0.12 ) (P>0.05)
a.51 2.2 BAT
4.0F § 2.11+0.259g (N
ol . =1) , 5.3%0.41%;
g 3.0 §\ 76 +3.8 mg/ g
T o5t 3
g o N 20.5+£1.9 mg/ g;
=20 LN 35.8+2.4 61.3%4.1 (ng
L.5r L O/ mg protein min) , PO 1.94+0.11
1.0 o C a-
0.5f o
N 88.5+6.4 35.4+1.85
S 10 15 20 25 27.5 30 32.5 35 BAT 0.33+0.05 g
ERBE /S BF Ambicnt temperature (T, C) ( N = 11) , 0.84 %:
3 F 31.5+1.4mg/g
Fig-3 F- vdueof Eohenomys miletus 18.8+0.6 mg/ g, C
at different ambient temperatures - 1731.6
+146 (ng O/ mg mit. protein min) 64.9+5.4 (ng O/ mg protein min) ,
76.43+1.6 (ng O/ mg mit. protein min)
3
, Bradly 36 37
( Wunder , 1985) [13:14] (
) 36 38.5 , (15 .
2 34 [14]
, 15 30 (1
[15,16] '
( Erinacei dae) , (Tenrecidae) , %7  (Tupaiidae) , ,
[5,17 20]
Microgale  Geogale, 6 ,
1 6 1
[17] ,
[21,22]

’ 1
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, , g} ( Neote-
tracus sinesis) #9 (Sorirulus leucope) ( Rattus eha) #8895  (sorex
cylindricauda) (E. proditor) (E. chinesis) [#;

’ [22]
, AT (Ta) (0. 115 4)
% ( Tupaia belangeri)  (0.171 7) ( Nycticebus pygmaeus)  (0.567
8) [5,23] ’
30 , , 32.5 )
EE]@ [5,23] ,
3 000 m
( Mystromys albicaudatus) , ,
; (20 30 )
, [24]
RMR (Basad metabolic rate, BMR) ,
( 2 ( Microtus ceconomus) ,
BMR 221 % (Ochotona cansus) 224 % 237 %!%°!

BMR , Microtus pennsylvanicus (141 %)

M. ochrogaster (129%) M. richardson (131%) M. breverii (110.4%) 4]
) BMR ,
) 2500 3500 m ,

, , : ( Apdoemus specio
sus) (A. sylvsticus) ( Micromys minutus) ( Pitimys
irene) (Marmota himalayna) ,

BMR
fgis.24] , (M. guentheri)
(138.5%) , : BMR (28] |
BMR , BMR
; BMR

(BMR =5.418 W~ %17)

[29] .

© 1995-2005 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



4 : 281

BMR )
[29] (

) , BMR
[29 ,30] b

(BMR = 2.77 W~ %29 (BMR = 6.04
WwW- o 382) [29,30]

2
Table 2 The energetic parameters of ome smdl mammd's

BMR Me Cn C
Sedies BW, g (MOJgh (% (mOJgh ) (% F Author
Microtus loicaudus 25 0.181 91.6 Beck and Anthomy!(“°]
M. pennsylvanics 51 1.93 141 0.139 101.5 1.57  Morrion and Ryser!*
M. ochrogaster (W) 48 1.18 129 0.116 81.9 1.58 Wunder et d. 5!
M. ochrogaster (W) 38 0.148 90. 1 1.43 Wunder et a. 5!
M. montanus 31 0.171 96.6 Packard et d. [5%!
M. richardson 51 1.74 131 0.117 84.8 1.54 Brady!®!
M. guentheri 43.8 1.83 138.8 0.26 175. 2 0.79 Banin!?®!
M. oeconomus 24 3.40 221 0.30 146 1.51 (%51
M. breverii 53.1 1.39 110.4 0.152 113 0.98 Kurta and Ferlin{?"!
Cricetulus migratorius 30. 7 1.43 99 0. 255 143.3 0.69 Haim and Izhaki[*°!
Xerus i nauris 542 0. 60 85 0.071 172.6 0.49 Haim and Izhaki [4°]
X. priceps 602 0.57 82.3 0.048 123.1 0.67 Haim and Izhaki*"!
Cryptomys hottentotus 102 0.68 63.7 0. 144 149. 3 0.43 Haim and Izhaki (!
Gerbillus gerbillus ~ 29.7 1.43 92.2 0.233 128.8 0.76 Haim and Izhaki[*°!
G. pyramidum  53.1 1.0 79.4 0.166 123.3 0.64 Haim and Izhaki*!
Sekeslamys calurus ~ 56. 9 0.78 63. 1 0.18 138.6 0.45 Haim and Izhaki[4°!
Acomys russat us 60 0.75 61.4 0.18 142. 4 0. 43 Haim and Izhaki 4]
Tupaia belangeri (W) 133.7 1.56 155.3 0.145 176.9 0.88 51
Tupaia belangeri (S) 113.4 1.94 182.6 0.186 199.9 0.88 (5]
Nycticebus pygmaeus 310 0. 498 63.7 0.08 148 0.43 (6,231
Eothenomys miletus  40.5 2.71 203.2 0.23 139.9 0.99 present study
(5 30 ), Cm ,
139. 9 %; , ( 2
M. oeconomus (146 %) : (M. guentheri)
(175. 2 %) [5 %] ,
: : , (
), Cn :
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30 : Cm ( 2,
il [5.23] 32.5 : Cm :
( 1 : :
#
] , , ,
[21,22] g ' ' , gl
: iz
, i
F- , (RMR/
M E x 100 %) (Cw/ C x100 %)
100 g , » F
- 1.0 F- 0.99+0.05,

, F- , M. pennylvanicus (1.57) M.
ochrogaster (1.58, 1.43) M. richardson (1.54) : M.
guentheri (0. 79) Acomys russatus (0. 43) ,

. (1 ,  F-
, 3 25 , F-
, , Cm ( 2,
(RMR) , ; , F- ,
32.5 , F- , 0
: , F-
N ST max
[32,33] , NSTre [4,34,35] NSTre

5.18+0.19 ml Oy/g. h (13.98+1.2 ml O,/ h. g* )
( Phodopus sugorus) (6.5) M. ochogaster (5.8)  Peromyscus leucopus

(8.0  [11:36.37] #F  (clethrionomys) ,
(221 100
, NSTmax , #F (Clethtionomys ru-
tilus) NSTmax 18.7, 6. 8% | g (c. glar-
pus) N STmax [38] , N STmax
, Gerbillus gerbillus (4.15) G. allenllus (1.74)
M. guenteri (3.06) % f9 { .57 ( ),221( )
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] NSTmax ]
] NSTmax ]
, [41 ,42] : BM R
[43 ,44]
[15] ﬁ@ [6]
( ) e :
RMR ( BMR) 13} ,
BMR
N ST mx . BAT

BAT [4.45] , BAT (0. 84 %)

, Cricetus cricetus  1.59 %, Peromyscus . 1.24 %,

Phudopos surgorus  3.47 %, Clethrionomys glareol us 2.1%, Apodemus flavicdllis

1. 24 93046 48] BAT A BAT
C a-
# BAT f
N ST max
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THERMOGENIC CHARACTERISTICS AND BODY
TEMPERATURE REGULATION IN THE ORIENTAL
VOL ES ( EOTHENOM YS MIL ETUS)

WANG Zhengkun LIU Lu LIANGZdging LI Qingfen SUN Ruyong
(Biology Department of Beijing Normal University, Beijing, 100875)

Abgtract : The oriental voles ( Eothenomys miletus) isa typica eciesinhabiting Hengdu-
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an mountains region of Yunnan Province. Inour paper, we interested in the characteristics
of thermoregulation, including the feathers of heat production at individua leve , the bio-
chemical mechanisms in liver and brown adipose tissue (BAT). The body temperature
(Tp) at room temperature (16.0 24.8 ) was35.9+0.37 (N =99), Its Tp,wasornr
ly stablein 15 30  approximately. When the ambient temperature reached 32.5 | the
animals were hyperthermal obvioudy. The therma neutra zone (TNZ) wasfrom 25  to
30 , and the minimum resting metabolic rate (BMR) was 2.71 + 0.18 ml O)/g. h,
which was 213. 2 +10. 3 % of previous predicted by body mass At the ambient temperature
below 27.5 , there was a negative relationship between RMR and T,, which was be de-
<ribed:

RMR=6.473- 0.145T, (Ta: 5 27.5 ; r=-0.848, P<0.001; N =74)

The average minimum therma conductance (Cy) was 0.23 £0.01 ml Oy/g- h.
which was 141. 7 £ 6. 6 % of previous predicted by body mass When the T, was below 30

, Cmincreased dowly with T,increasing, and the reationship of C, and T, was as fol-

lows:

Cn=0.1219+0.007 8Ty (Ta: 5 27.5 ; r=-0.7216; P<0.0001, N =74)

When T,wasabove 30 , Cyincreased strikingly. The consumption of oxygen induced
by noradrendine (NE) injected was5.18£0.01 ml O,/g.h (N=11; T,: 25 ) .The

Liver
BW

chondria protein content were 76 +£ 3. 8 and 20.5 + 1. 9 mg/ g regectively ; The activity of
cytochrome C oxidase (COX) in mitochondria was 88.5+ 8.4 (ng O atom/ mg mit. protein

BAT
BW

and mitochondria protein content were 31. 5+ 1. 4 and 18. 8 £ 0. 05 mg/ g regectively; The
activity of cytochrome C oxidase (COX) in mitochondria was 1 731.6 £ 146 (ng O atom/
mg mit. protein min) . The mitochondria respirations of state  was 76.43 +1.6 (ng O

liver mass was 2.11 £0.25 g, x100% was 5.3% (N =11) , the tota and mito-

min) . TheBAT masswas0.33+0.05 g, x100 % was 0.84 % (N =11) , the tota

atom/ mg mit. protein min) .

In concludon that the high levd of RMR and NSTn in the voles were related with
adapting to atitude environments; the thermogenica capacity of liver was the main factor
resulting in its RM R incread ng.

Key words: Orienta vole ( Eothenomys miletus) ; Thermogeness; RMR; NSTax
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