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Maximal metabolic rate in Apodemus chevrieri born in current year
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School of Life Science of Yunnan Normal University , Engineering Research Center of Sustainable Development and Utilization of Biomass Energy Ministry of
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Abstract; The cold-induced Maximal Metabolic Rate( MMR) and locomotion-induced MMR of Apodemus Chevrieri born in
current year and in past years are measured with the open-respiratory analyzer. Cold-induced MMR and locomotion-induced
MMR of Apodemus Chevrieri bomn in current year are (7.25 +0.25)mLO,/(g+-h) and (9.22 +0.27) mLO,/(g-h)
respectively. There was no significant difference between males and females in cold-induced MMR, whereas locomotion-
induced MMR in males was higher than females obviously. Cold-induced MMR of animals born in current year was lower
than those born in past years, but Locomotion-induced MMR is the opposite. The results suggested that: the cold-induced
MMR of males and females born in current year are almost the same, but lower than those born in past years because of the
adaptation to the lower annual average temperature in Heng-duan mountain region. Locomotion-induced MMR in males was
higher than that in females, it is possibly the result of long time adaptation in natural dispersing process after maturation to

avoid inbreeding and competition.
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P A [ M, ABE AR B AR s 1A TR AN B AR, SR AT S e 4% BARIR Y
fhie KB B, T LR SR B8, e AR, AR RIS RS E & T EOR S K
JLRER,

BT LU X Ak AU SRR PR SR PR X R AL , 3 A 1O 780 LR 5 3 IX 5 W LB R 8, 4 ol
SR R LB , B 5 DU LR vk S s T 5 RIS, 26 X 224 110 B 0 R L sh it B Ay L
O R AT ™ ) o DR LI P b R MU AP0 PR B B 45 4% A M A St AR £ , T R /N B I L 3
Yy B AR SRR P A R IR B RN . 85 LI B (Apodemus chevrieri) J& T RUEARL, SR AL R
AR T RN N B Y S R i3 %, R PG . ERE M EEZ RS IO SN B H A e
) —BeHh X ; 75 B4 FEAME T HEE BB VL R HE R AR IR B R R ENE S, £
T L3 X LR AR R VR G R T — T A 6 1L LA B A S AR AR D, A E 1A W
AR A5 0P B AE BEAT T WURE A5 S0 X YLt A o i e B i S R B R BB B i 2 15 o 3 ) kAT
TR s 2R 7 e M AR IR ST 28 & K AT TBFSE. Do T BF ST R 4 1 2 75 o 8 1L 0 L A A i
SR A S, A ST RE T 244 A v 1 0 SRR AR 1 L SRR SR AR R LA AR % 0 o X A 1L X B
TR TR B3 1
1 BHEFE
1.1 s

PR S B A (b4 26°227, ZR%: 99°48") MK 2 550—2615 m {1 H DA B A R 4
REHb, BFAMA BT 2008 4 4 H#H1T . S EE T &8 IHE K A mpl i (B9 i M 5E, i
X EHE, LI IR 2008 457 A48 A M AERAME, 41 BWIYE 5 % R IT, R SR/N A RN B
F1% (260 mm x 160 mm x 150 mm) {737, T4kt , 5% 2—3 1, BRI, BRE LN EARER R (R BE2%
Bt =) , FISRHR ALK .

1.2 BYFER ShE

S P 2 4R A L REE 16 (8 8,8 Q) 4R IR FE 120—150d,16 R HIl5E 15 i S S AR, F
PR EE g (26.74 £0.34) g; Horp 13 H(6 8,7 9 ) MERESBAREIR, FHAE K (27.83 £0.41) g, FH4E
Bk 2008 4 4 H 4 A Al — by i ILIERIE 8 H(58,39), FHIMATE Jy(34.35 £0. 52) g, AR4R IR E FIAL
BERf5E HAE RS I7E 1a DL E,8 HIUIE R SRS EE SR ARSI,

1.3 fRigRE

ST 2008 4F 12 B 1E 7 B IS K2 L APl 2 24 B A S SR B #647. Fil AD ML870 FF ikt =X WP i X
(7= Hb - R AL ) T 5E 3490 O LAt AQ 14§ %% ( Basal metabolic rate, BMR) , fRigf 3 i34 77 gk I Hill'™ , i 2
Z5F R 500 mlL, 3 AP 3 1A FE B 200ml/min , F SPX-300 B T B4R H 0L EE (ISR i 4
J7) SRR B HIZE (25 £0.5) °C (BB N5 L B PP ) o SEBEAT 1.5 h(RT 0.5 h i 3h43&E Bt
IR 23R8, 30 5% 1h) L 45F8 Lmin 3057 1 3K, ¥EEL 10 IMESERERE MR 2Rl R R . SLIRT G XK
AT, B AR (L RRE K2 R R A ) A B2 3em MBS AR, 3F LA S2 16 5 AR AR R 3
YITEZIRE T HARIR , B U IR Sk 76 B N B 24 45s 38K

7E BMR I J5 , H B 3h4, i TS E EIRZ (NE) , i AD ML870 JF hcaX e W A3 Il 52 sh 78
25°C T KB A AEBEHE 7= #4 ( Non-shivering thermogenesis, NST) . JF ¥k B M B i1 i NE 97 4150 &0 0. 8
mg/kgBW , NST W52 i (1747 1—2h, PeBUR AR R BiAE  NST |

I AD ML870 FF 7t = P W A 0 52 309 9 MMR, i53h3% S MMR (i TES & P /NI FL 3G sl i &
(PR M52, WERTIE SRS SR T BRI . SCH IR SPX-300 B A TS fRAHH (25 £0.5)C, ji &
FEHCR IR (0. 1,0.2,0.3,0.4.0. 5m/s) , AWK LIE RAWEREHEHEE N 0.3m/s, B
2. Smin i 1 K, FESL I i Y3 7E i & R B4k 4 1 B BoIR ZS AR S5 R B 43 o ek B 422 1 S
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SRk F3 AD ML870 FFt=Xrd i )€ 3 75 MMR , Bl U KA IR ¥ 15S MMR DURIR#HTTIER, R Z
H IR ER B REIEIRE (100, -5, -10C) , £WALREHFHEBEIRE N -5C, AL RA He-0,
IRASMR(He:0, =79. 6%:20. 4% ) {2 S AE i 3h 4 M B K =4 BE 1 (He BORE SHER N 19 6 £5) ),
LT RP R R RSB TR, RIS R KR AT 68 07, WE RS 5, e Z /T M KFEA &
(mLO,/(g-h)) AIA /& MMR™
1.4 Sitatr

% SPSS for Windows 16. 0. sigmaplot10. 0 X A4-( #7581 4041, P < 0.05 hER B E . Y484 MR
MMR 255 54 RS HEA RN ZERBR AL -4 5 (independent samples -test) 734 , 45 535 A
F-HIE + FRERFER (Mean = SE. ), MMR F#AR (@ LA FARHE .

MMR =28.3M,***

KA, MMR(mLO,/(g-h)) ; M, H{KE (g) .
2 SR

AR LA LAY 75 MMR 9 (7.25 £0.25)mLO,/(g+h) (n=13) Mt Z M EZFABE (n =13, P
>0.05) , BHFHES MMR #(9.22 +0.27)mL0O,/(g-h) (n =16) , HEHERIZE 35S MMR(9.91 +0.22)mLO,/
(g+h) (n=8) ,MEtEH)IZ 35T MMR Jy(8.08 £0.36)mLO,/(g-h) (n =8) , #i#fEiZ 3155 MMR [8] 22 5%
B3E(1=5.928, df=14, P<0.01) (& 1), %58 Bozinovic % fr# i 59 MMR S5MA K/ Fd 7 7, 24 4E
A LU B2 75 MMR g HAER{E ) 79. 32% ;i3 MMR Sy HEEME Y 98. 93% , MEVERZ 315 5 MMR Sh 2
B 106. 33% , e F T HAEE(E 1Y 86.70% o FEAFAE = LR B AY2 15 T MMR Jy(8.41 £0.32) mLO,/(g-h)
(n=8), L YFEA BT 13.8% , M EEFBE(1=3.182,df=19, P <0.05) , FI{AE K 0. 67 IR T
FRERE, 2R B2 (1=5.428,df=19, P <0.05) ;iZ3h1%S MMR #(8.73 +0.41) mLO,/(g-h) (n =8),%
LHEEARRS. 3% , MiE T BEZR (1= -1.171, df =22, P>0.05) , fI{KER 0. 67 WK IEKEG, TR
EE(1=2.346, df =22, P>0.05) (E2),

12 —
@

2 M
2 i ok

~ o o =
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FE4( & Oxygen consumption/(mL O,/(gh))
FE4( & Oxygen consumption/(mL O,/(gh))

%
%

(=)

Cold-induced Locomotion-induced Cold-induced Locomotion-induced

Bl HFEERLUERRBEIMEDNFSFHRANKEZE(Mean = B2 HFAESHEFEBUERRBESMENFSRARGE

SE) (Mean = SE)

Fig.1 Cold-induced maximun metabolic rate and Locomotion- Fig.2 Cold-induced maximum metabolic rate and Locomotion-
induced maximun metabolic rate in Apodemus chevrieri of born in induced maximum metabolic rate in Apodemus chevrieri of born in
current year( * P <0.05, « % P<0.01) current year and past year( * P <0.05, x = P <0.01)

MAE A E L AT BMR (3.09 £0.27) mLO,/(g+h) (n=16) ,NST 3}(5.58 +0.37) mLO,/(g+h) (n=
16) (B 3) . M4 ILIERKZE3h%T MMR H%iES MMR & 21.37%
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RER O PIANEFEZ I B A . 5 T
AR REHEXEE, XM THRETEROEA L S sf .
WA EREZ G TE™ , KHENOERIKE £
W R S EE SR B O 1
R TOPESE I 1 P B R MR R i £ |
1, RS 77 0 B ) A AR IR R :
BRI , ARSI BA %, HRIXE NG S 5|
B3 MMR (B9 E RS B AEHES MMR 5
oBFZE =2 0 ST

‘ o ‘ SRl e L
WS MMR 533075 MMR 2 [8] )56 5 B 475 A AN N

TR, P FL 22 3 2 B ( Peromyscus maniculatus ) f) 7=
# MMR & FiZ 3 MMRPY | # [ % §l ( Spermophilus B3 S48 LIERERMRBIE AR 4 ESMED
beldingi) Toits VL MUK & 2 WAk, HoiB 3h MMR B)f F  FHFBMAREE (Mean 5E)
an MMR[7 ] , 5%2 J‘E % aﬁ ( Sorex araneus) ;1/‘?\_5? E,.F MMR I:If, Fig.3 BMR(basal metabolic rate) ,NST ( nonshivering thermogenesis) ,
. MMRcold ( cold-induced maximum metabolic rate) and MMRrun
JEZE T MMR 7 30% ' s THALPR BL( Baiomys taylori ) (locomotion-induced metabolic rate) in Apodemus chevrieri of born
HREWR ( Tamias stramus ) F1KH B (Rattus norvegi- 4 current year
cus) , Y2155 MMR /NFiZ 3% 5 MMR 16% —23% ",
WZWIE% 3553 MMR B 2K T30 T MMR, A% /5 BUKIE 3) MMR Y25 18R 25% , 76 5Tl & 1)
WS, K LB IES MMR IR ESE W 17% U ED o Y404 5 L FUS 3155 MMR A5 S
MMR &} 21% , TifEAE A R PIE A BEZ . IR A4 RAETE VG M AR fib 1m S B o 72
H N T SRR EL AR TR G BELH] o 2R BUAIR AT BB I8 % , ARG 2 I RE R LAHKHTIE
%R TR, FEE L ETREY , BAEBORIIEhEE I TR A A .

BRACHRIFFE T VAL, — N4 2 MMR & T E 3, I #EMEIE L (Apodemus flavicollis) ™" (4195 L F-
( Cletherionomus rutilus ) "**' £ B (Abrothrix andinus )" | 1 J& B ( Peromyscus leucopus) '’ . 4R H B ( Microtus
oeconomus) %! ¥z B 4% Bl ( Dasyuroides byrnei )™ fin & F| .4 B ( Phodopus sungorus) '’ %8 % B ( Rastus
norvegicus ) 1 & . MAF A= 1 LI LA S ORI R TR AR A B, X T RE S IR Ok 2448 A 185 L B2 1 A1
M . PR, /NEFL Y EZE NR YIRS MMR 3N, 4 RFAES CYMEETE 20 C
YAk B R R AR B R R YL T i MMR SR MBI & T ELR™ Xl E T 258
LBk BRBRL( Phyllotis xanthopygus ) #EATYIMk, & B YI4LMA R MMR 8% K FIEA YIMLAMES . 7
INRINEELBI R R AR G HRPTIEN B — R R BT N O 3R, ZER) AR AR LA G A
AR AR R LA BB B R R EAT O XA AU D B R o MR MR M AT S, IR R
HKEE B B 1ES MMR, 4F A 5 Ll B 5 7 4 A 55 LU 4 BRURE B, L8 7 i v8 Fihae 45 /0, OV 153 MMR 1%
TS R L R

NI LS EME A LG , B T Ra g M B R v i R 0, LA R O T sl il SR T, AR, R
FEMEEAMA, 2 v A B 1 SN, ARSI AR A 1) o ZE RN O AR R, S T S
Z KRB U, T A ZEFREY) FHREE, BABRRRSRNYESEE R, VU ILEE KX,
MAEAE R LR R EIZ 375 MMR & TR B, MR R iz 3015 5 MMR 35 & T HEME, AT BB H o 24
EAEAMATEYE BVE AN BRI R P R A5 R

XF MMR 5 BMR \NST Z {65 , — B AR FH T RE S P Heldmaier 45 AN
MMR {3 fin 22 B NST 3 Ak iy, SEEHME =R R K. X EH T AT 8D 2 BL( Spalacopus cyanus)
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TIPSR A G B U 2538 o A 2% A MMR 93 IR 6 & BAT (Brown adipose tissue) ff]
NST SBih , 7638 shIRZS TR A0 it A B 85 UL STRR T, — MO\ h A S 7E T 1 4R 9 46 BE P 8 o 1/
RANEFLEN Y, T HRPTMSRREFER  BAT B BRI [ A 0T . MMR 55 BMR 2 [6] ) L S e S “ PR
R TSR o AR WP IR IR T3 FE FE W PL 3 4 AR R E S, R 6150 IR IR -9 BBl A AE A A
1k, SRE( Habromys simulatus) (4.91—8.12) "™, R % B i 3h 4y o WP 0 R 922 P A J8 - ) 36
U 1 AN 1R BRI 3.7 2288 T LS L BR % 952 i 3\ 1 BRL( Octodon degus) iy 11.9 Z [EIZE4L"
RS PP TIEE Y 4. 1,880 PR A TN 35 . PP FIEE R/ BMR 7E—5E
FEEE BB T WA O S R ER A A ) 22 5 AR AR R LU AR RS 5 T R IR IR Y B (1R 5 ¢ MMR/
BMR) 2y 2.3, 8/ 32 30 3 KPP IR R 79 Bl (123575 % MMR/BMR) 2y 3. 0, 5 2 R O A2 3 TR 8T LL b X A9
o L B e 9 BMIR, W] B X B BT 1L ok A5t PR B33 F) — g B

BN AT T L XA 7 LU Bl T R BRI A , Y75 S B R AR R AE 4 A UK TR A B
12 5 R AU RTE 2 4F A RUUH R MENE RO, o8 T e A B Shy . i L P B
A R A R AR , AR AT RER XS BT LI [ 4R B PR 355 By A HSE N
Bt : R TE R A R R 2 Be AR A A S 2 e IR R A 7R S i AR 45 T R B, ZE LAY
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