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Abstract: In order to study the difference of metabolic thermogenesis and digestive tract morphology
in Bramblings ( Fringilla montifringilla) and Tree Sparrows( Passer montanus ), we measured the
metabolic rate (MR), mitochondrial respiration of liver and muscle, the activity of cytochrome C
oxidase of liver and muscle, and digestive tract morphology in Bramblings and Tree Sparrows. The
results were as follows: D The MR of Bramblings was 4.19 £ 0.05 ml 0,/(g-h), 14% lower than
that of Tree Sparrows[4.86 + 0.13 ml 0,/(g*h)]. @ Mitochondrial respiration in liver of
Bramblings was 34.67 £ 5.17 ng O/(min- mg protein) and that in muscle were 38.45 + 6.36 ng O/
(min* mg protein), which was 65% and 37% of the value in Tree Sparrows. The activities of
cytochrome C oxidase in liver mitochondria and muscle of Bramblings were 89.53 = 14.61 ng O/
(min* mg protein) and 51.03 + 8.70 ng O/(min* mg protein) , respectively, which were evidently
lower than those of Tree Sparrows [ 146.43 +21.76 ng O/(min- mg protein) and 97.84 +20.63 ng
O/(min* mg protein) , respectively | . @ The lengths in total digestive tract and small intestine of
Brarlnblings were 295.5 + 14.2 mm and 254.4 + 10.9 mm, respectively, which were 1.69 and 1.70
times of those in Tree Sparrows(174.6 + 6.7 mm and 149.4 £ 3.5 mm, respectively). Bramblings

and Tree Sparrows select different adaptive strategies to their environmenis because they face
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different selective stresses.
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1.1 XBHY MEMKET 2003 F4-~5
HEH B BREILAEFFR/RTHEX, FRiCH S
BEBEIR)ARXTFFIRRREDIDELR
E, EFARNR, ZERFHRH 21C(15~29C)
MFERGT BB BREMEK, #E 10 R(7
2 .,3%), FHKERN(18.02+0.36)g; FRE I R
(52 ,4%), F¥EERN(18.741£0.59) g, H#E
MFEELREEN—ABATER,

1.2 RiMZE SRR S/ BEA
HREMNHEERRR (ml 0,/(g-h) ], FEEXRMH
S PR X L A R R R S AR E T K Ve
MR ERE BEREHE £0.5CN, BRE
RF% 3.6 L, i KOH F0 & B % W v 1R %= N 19
CO, FiK4r. SLBWBE KR 25C, RRBEE(MR)
B E B K AE 14:00 ~ 20:00 B #4757, 3L
WRIEE4h, MAFBRENEM 1 h, RS min
R, EFEHNELEN BENRKMEITE
MR,3WiE 1 h HEEE.

1.3 SRNANHSERBEANANE FRE
LA BB AR ] 8, RBLROR TS 4 IR AN
R CEAMBEAMEEKRA#T, HTES
BZE k34 0 Sundin &1, BARERK
Folin-Phenol iﬁ?ﬁj%iﬂ“ﬁgm] MEMBEEA NG
#o 1

1.4 HeEKE.ER HEBRBHEAESS
B. ARG REFFRAIBRKEEUFRF
RUEBE. . MEMEBWKE(:1 mm); A
BRR_ASSHHEFRFSFHRESSEHELT
H(+0.1g) HPHBEAEBREIHIH 4 HE
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HAKES RGNS ERBERRKREKSE
MER, TENOCHARZEEEENEER,
1.5 Zito# FA SPSS itk adtiT i
EWH BB EE KGR, SCHEEE
SERIMH + AR HE IR (mean + SE)FER, P <0.05 B
NHERBE,

2 & B

2.1 RiFH HE2BCHBEBRET,HWEN
iR K (4.19£0.05)ml 0,/(g-h), RIEEM
WM 135% " TE IR E T, BRE A B R 2

(4.86 £ 0.13)ml 0,/(g-h), & Ashoff %" i1
K 152%, —EZEMRBEFEEREER
(t=4.46,df =12.88, P =0.001)(F 1),

2.2 ZNEEASR WEFEMNANZK
PAEEESED R (32.78 + 5.62) mg/g M
(6.31 + 0.39) mg/g; K 2 T B F0 L A 799 48 B 4
EESESHIR(20.79 £ 1.79) mg/g F1(6.05 =
0.43)mg/g. MERFFEFMULAMEZBEER
MEBEZR(HHN ¢ =2.03,df =10.79, P
=0.067 # t=0.45,df =17, P =0.661)(F£ 1),

X1 RENKERB"ABERAKFASRER

by v M4 (F. montifringilla ) B4 (P . montanus) ERBENH

HAH 10 9
RE(g) 18.02 +0.36 18.74+0.59 t=1.05,df=13.14,P =0.314
R R (MR)

ml 0,/(g-h) 4.1910.05 4.86+0.13 t=4.46,df = 12.88, P = 0.001

ml 0,/h 75.50+0.91 91.08 +2.43 £=5.95,df =10.57, P = 0.000
FFEER(g) 0.45+0.02 0.54+0.02 t=2.91,df =17, P = 0.010

HARE% 2.50+0.05 2.88+0.04 t=5.31,df=17,P =0.000
B R A (mg/g) 32.78+5.62 20.79£1.79 t=2.03,df =10.79, P = 0.067
WU LB 6 B (mg/g) 6.31+0.39 6.05+0.43 t=0.45,df = 17, P = 0.661
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B.I0)EMRETFE/ - ZEREA (B 2), HKE
FFEFIULA B A B 65 % C AL B TE H & 51 2
(146.43 £ 21.76) B RIR FH/ - ZREH M
(97.84+20.63) EWM TR FE/ - ZHEH,H
ERTHREFEMIAMAREE C 48
BN t=2.21,df=17,P=0.04 1l ¢ =
3.11,df =17, P =0.006), 5+ Bl R HEE 1 1.64
M1.924&HE2),

2.5 HUEKE.ER SiraWRA, ML
) ST IE K B (TOL) /Mg K BE (SIL) B 8 K
THRENSHELEREMNGKE., MREN
HALE & T & (TODM) . B T E (STDM) f1 H 5
TE(REDM) BER FRENHEHLELS TE,
BTEMERTE, RELAERIFHERESE

S RESTIRGZERIABE (K 2),

R2 REMREBUERENERILR

WH A (F . montifringilla) R4 (P . montanus) E=RBEH

L 10 9

HE(g) 18.02+0.36 18.74 £ 0.59 t=1.05,df=13.14, P =0.314
TOL(mm) 295.51 14,2 174.6 £+ 6.7 t=7.76, df = 12.86, P = 0.000
TOWM(mg) 660.3 +52.8 664.9 + 51.4 t=0.06,df =17, P = 0.951
TODM(mg) 145.5+10.3 207.9 £ 16.7 t=3.25,df =17, P =0.005
STL(mm) 11.4+0.3 12.4:0.5 t=1.92,df=17,P =0.071
STWM(mg) 261.2+14.2 330.7+31.0 t=2.04,df =11.25, P =0.065
STDM(mg) 84.6+4.7 133.7+11.6 t=3.91,df =10.59, P =0.003
SIL(mm) 254.4+10.9 149.4£3.5 t=9.166, df = 10.84, P = 0.000
SIWM(mg) 373.2+35.8 313.6 + 18.1 t=1.44,df=17,P =0.169
SIDM(mg) 55.2+5.6 69.325.1 t=1.84,df =17, P =0.083
REL(mm) 15.4+1.1 12.7+0.5 t=2.19,df=12.33,P =0.048
REWM(mg) 25.9+2.8 20.6+2.3 t=1.44,df=17,P =0.169
REDM(mg) 5.7+£0.09 4.9+0.0 t=3.82,df =17, P =0.001
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3.1 BARBEHR MEMKENNRBERSY
FIREEFIBEM 135% M 152%" HEEF
P X MR E WM (2 83% ),
EEERLREFH SRR ERTRIERKGEH
SIS N 4K, 8 A N Ak 1R B X 1 TR A2
H, KSR SRENREERNTER
BEN,.IVEERBTHRERES, ZHRESN
EHRARERBKE, BRKFHRBEEER
BT Sh xS ARAE R, MAFIRRE E L
WaHma Uy BRERTHHEMAMNTE, BAFI
T e B KB ER TTRER B3
EIERBERNEEFREZ —. Weathers™ A
N EBREELBR /PN SE B TFHELND
B BR il 158 & 417 9 6 B2 R 30O BE TG BR b 388, 9K
NEAWEBEFXNATRER MR, BEEH#H
X i 2 38, 38 O 38 hn L A2 9 P9 TR 1 7= 4 (B A

RBEHR) MR ELANHEZE, RAEEN
BB X, 08 K % ( Carpodacus eryth-
rinus) B 5 BB {6 A0 B 0 109% ; & B ( Emberiza
rutila) B3 BB A B K 146 % ; 95 %5 B8 ( Prunella
rubeculoides ) WA BE M N K 115%™ . RTH
e B R P A B B AR TR, X T 6B
BT H A7 IR R W) B N SRR TR 7 BB o
RENBE AFBERTRRNT KX, #
ENETUHIEDE, ERT AT HEX
AN E EEAREEMEL, EFFR
IRHX AR S, — MK, EHEESLHRHE
T.BREEN WA TFRABHENML. BH
RBEER, EYFERMAN B, FATEER
YRR IR, RERER I XERNES
X B ERRE, NEADR, N0/ TFANE
EERRAENR/ IR, XFHFXBANEERS5HF
VR B A bR R R B NS AR

3.2 AR~ #H JEFIK (proton leak) & 5
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FREERN RNET ATP S RBEE S A #T

ATP & AR, T B $38 if 2080 i P i (B 2 2 R 9
R, X—SBH, EFEERTHNEFHA
HEESHMUARERBN. RTFREDDRRE
AR S A EE R AL, X 40 R PR AR
EHRSREEEENTIR . FHEEHY
ARHEMNEESET RETHREN 15% ~
20% , BAEKFARERBRSTHTEI R
FRIOEFELERTLER 260%™ . FHILK
BEP R FRSIES FEMEEARPHE
FW T4 AH L, R A NLPY B O A3
REEFRERE ., Brand £ XN FH LB 1E
J T IR W) R % 3 SR A 3 PO LU TR IR I HE )
YEF AR PIO LR B RIEK 34%, K
i, F BRI RA AR FRERERBPHE
AHFHEEEE, fiRER c AALBR
SRENEERN T REEZ —, KBS INEWA
AR B AR PR R ER™ s
Y17E ¥ Y1 4L (acclimation ) 5% 2= 7 ¥ 1% 18 Yl 4k
(acclimatization) f& , F0 40 2R H  bL {4 i 1 K2 48 A
BF CELMENHEH M, HE 1 ME?2
AR HBREFERRNERS 4 FR(RT
TR ) BA 246K TIOR8 JFF U A 0 R4 P TR, {02 R 2
ERBLIR T IR 1K 65 % 5 F L P 2L 1 P IR L (L Ny
JRAE 28 B0 K P IR () 37 % o e 48 JFF IR 0L Y
AR C AAEBE N b B E KT RREFKE
FALRAREER C EABE N, U NEEN
61% 1 52 % , 32 B 38 4 FT R A0 UL 1) B9 486 7= 44
BRI T RR A PR A AL P AR P . BT
#.( obligatory thermogenesis ) X 3] 4 4 ¢ 52 £ 1Y
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PR T R U R0 B £ 3R AL BB I 1 7 A B3
SRR AIE R MR BB A EEMERA .
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3.3 HUERSERRER HALERBSS
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EMERY . B THRBAIEENZR, R
FfMEEXR/NHHFHRAIZRKTEW RHEE
Sk, 5 AEBMENA X", DeGolier
45171 McWillimas 45 WE b A B HLEE T 538
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YR, T I R B B IR AR s BRE A HEA
YRl AL A TR RRA MR X, R
HEETEURBRNE, EEREMHENKRHG
TMENGKELRENDMIKERK 710%,
REEEYRENAFEE THLERESHE
B, Hig FF HAEKENEMA TS 0L
(1)3 hn & 99 72 36 1L 38 P9 B9 W7 B B (8] (retention
time) , AW R E L B IR AR AT (2) 18
T 4y B T4 Ak IR 3R, 1 58 50 B 1 1 Y AL RE
i) HEEYENEHE, USEZLHR
BrFEh A A, Bk, UESENENS
Pt SR EEHMN BRI ELERAE
HRM

B2, BT A IR 1 A AR R AR A X 3R
BHEN M RAR, BE T EAIEREAS 40
MR EREABEEESE LRNER,
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