BERUMLBREABHAL
hih HFESIHWER
hER %4 |

(ARFAA¥EHR)  (CEERURRHD

WRE (Rastus norvegicus) ABZFEZDNHETER, TELUALXBRRDHEL
BEr, EEHEAFEE, CtALEEFTTKHABEN, EREA-HEENER. Pytres-
oypr (1953) Rl Cuunuxuna (19592, 1959b) 5 WFRNVEHEEARATAR,E
NERRRRESMS, HUANFREEFHBREEAHEES G, BEEIHX LRI
B, EEERBR(—1I3C)BEY, RAEET I 1 40—50°C € Ed (Llementses, 1950),
R (Retrus numventer) M TREERNELEG, BEA TR FE .01 CFiRE, 1962),
fEMIEH 88 TFLUX2RGRF, RUBREDER. EHERBEEEENE, H
84 Fo

FUNURLUR Ay LA P 5 A BEAE AT, B T HEBIE 58, SEBERRE A L - BBl
LR kTR PR R 1 PR (nld i) 2 e ARl Em, i3k
CERUR A R FTEEE A AR B BRIER (Klaber, 1961, Hart, 1971) ATL{FRE
VAEE L LAk, WA T SR F-toeh, ST E RN BEE ], ERERRLKER
FICIAC N ST WA

1 1A M RIOF L 4 (F KasaGyoe, 1951 J H, IS Cxeopuos, 1957 BUERT) #
SE I 59C, 1050 155, 20°C, 25°C, 30°C, 35°C HREI MM TRy EER . MHE 102
TLfi 665 40, HEE 49 5L, M 329 o WA RAMBIL s A2 FEER & (FM81%H),
AR TEN xﬁlﬁﬂiﬁthftﬂo KA BE=F T, HERLT1963F8 A6—13 H,¥K
ME 11 B5—13 8, &F-—1964 2 48 Ho ¥, REAHMEIMERN
BCGERLR2AEE, DENRR), 2FRLEHFEGEEE (E2RPREFZ,
Ao HIER T RPTEZIT HIE, H Snedecor ¥, BLEEEN BT RENEYFES
R R RIRHT JIE(1963)%,

ORI ®

—. EERSGHEREX. BITRINOEH
B 1a BAMIRURE FOERE (KE N, AR, BER 39 7, 2R
24 1) BRI 30°C BE) 5°C, VR E R(PAKE BB EHM M. BMEBE 2.639
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+0.181 ¥F/REE/F(LURER), HinE 5.446+0.307, 1R 2. 457:1:0 138 fﬁiﬁlﬂ
5 60540.273. BE—BE FERTAT, £20C H, BRE 2.673:0222 L E s, 209
+0.157 %, BEFIRBE (¢ = 1.71), 7 10°C 7 30°CF, BFBHA R R H— A, ﬁsu
ELEX (1= 0.30 f1 0.62); fi&E 5C, 15CcF25C F, HRELBIREEH, *Erf_l:m
LEX, +=039, 02350062 (RFLE3SCT, HENEER 3.014£0.135 tbﬁiﬁ.
2.388+0.135 #iHl 0.626, EAIBE, ¢ = 328, {HETIL). MELE, PR Eflﬁﬁl
“ERBE R, P

ERREGHFIAE, BER 7576 %, $HR 5392 5, 8% 223 %o Sy
B, RSB -BBRESIMEANBEANEX, EALRTDEELRH, HEBHTEER
BRI Blo

SFREAEMERRER,UBTRHRBREYER, FTE/LRFT, EEMRBFES
ey Ao

1. HWHEREBIARAOROERR (M/5): AEAMBRE Mee RAX S=KW¥
3L (Cowny, 19525 Kleber, 1961), S Ak REH, w HIKHE, K HFH RAREER
(Rateus) Y, K =9.), BHHRERMEEA DEARERYSE,BE5RMEELE
AR (M) Ee PR 1) M R EE UK B £ i R SaudF SBORE Ko BR 35°C O, BRI
Sv it DU S PO Tl

20 AN R AL e M ..’LJ“:;’J??M’ R 3000 WAMRE 22 HOCER&R
5301 8, PR 24 LLOREZIRR 53 42 $) e btk R EEWIE (M/w) MR-
L §Y . BOVOER (% 1) 00 R TF A 5L 1) .'qil.d\.‘i*%?E&kﬁ’ﬁ&hfﬂ&ﬁmﬁ.ﬁ.,%H!J:?s?tl
WERMKAX G 100, 200¢ RE3ec, RN 199, 407, 332,

LUl KARERT (Hun, 1971) s (IREERRCER/A/ERE EKE
P say sk, SR, HRITER AR BiE, s FHE Y
0384, Big o ge o, ) R EIREGRIC Fag 0¥t M/we, fEITE W, S5 RRPEIEL, B
PHEL AL RO A%, D H MR B E RO AR Han XL, WA BEREBRLRZLL
REGB LB wh o= w0 0, 073 RRENAIXTFEFIATE, Kleber (1961) #iE X LS
AR5 Cunnt of metabolic body size).

4. MthF LG, URBREIkEEBER ERR M/ W) (ERE Y ERH I
M FPERCAE RIERELRIL), HREMIIFE. B 2. {505 10c AR BRERRM K
Y BARME Y BONEREX SBREME HXRK r = —0.9401, HXBEER
MBI FHE ¢ = 1.6956—0.55549X, Bl log M = 1.6956—0.55549log W (M HHEfrikE
LERR, wHKT)E o = 49.6W %, REBUUKER 0.55549 R BEEEMBK D
BEARE, r=—038258, HIXBFEEDHBRE, ¢ = 1.5850—0.52879X, HI M — 38.46
Wt SES Rtk HiAG 0.52879 IR AR RME K. FRBRNEBIIANK  ZHARE,
MEIT RIS AT BT Bit, BhFEMTHERERAKEY #ENRK,
AT AR R T RN R EARES. B, HTERRM R ER AR,
BE10C FTEREMERRNE TN 5.108, 3R % 4.425, 5 0.687, ZHBEHR
BE, F=12313> Foo = 7.08, RSE 12 hEFBEHRLE: BWERBETHEERN
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- Wit FREHHREBSMKONERMEXOEE, EEBEEREE A, Ruboer

Q883 BH “KEAMBRER", AT "AREMBRER” N, EBEEB PTG+
FHFEH, ESHEZTESHENEGEN (Kleber, 1961; Prosser & Brown, 1962; Gelineo,
1964; Cromum, 1952, 1961)o Chomns (1961) $EHi: X “REX@MREEFIRICHGTE, 7
TEAMERERRED Y SRR TNER. Rt EERBRM Sk anfag
K, X—HLBEEDYPERPPIEETEEH. ARANERPHERET, BIRILY
ROEREMAH IO SEREZHAERX (Kieber, 1961; Hart, 1971), FATKYEIELE, 7 30°C
B sc MMEFERBRATRENR, TESBE THAMKBSEKER QX FHAX D 5
R#he Bk, ZIWIRP 5hiy F ik Mrg 32 7 (B0 {8 ISR e it 5k W BE R iy TR Y S R ofe
12, B FEHEROE RGBS, XEEEREZEM (Har and Heéroux, 1963:
Pohl and Hart, 1965; Hayward, 1965; Hart, 1971; Cyus Ky-on, 16858, [959),

Rubner (1883) ZE{8 Ik X T BUETR"H, B 57 M0 i (6 2 i BUE I 00 S35 T 5 &b
R A7) %o U4k TR CUBA I B30k BLY L0y Wi ¥ PU DT 22 604 §E . 59
RE 02 s R AT BUAR OOk 4y 55, 18 BP0k T Ll AR 47 00 D — %3 0kt it i
rif B, ROV MAMLREIRTA T, BT RER 0 I 5 WAy 3 PP 4 57
(iMEik, 1959, 1963; Cyns AKy-tow, 105K, 1959), % ik el 1o Rmkf, Gk
BEAEIA: WRIRRITE B FFRSCHE, FESOE /D, W RPE AR o ST & Han (1071) o0 27
L M/WweE (B M/ RPN E(cold acchmation ) s Tt and Hléroux, 19a?,
1A B H AL AEG 7 2500 (Pohl and Harr, 1965; Depocas, Hart and Heéroux, 1557 )5 Wi 084
FAEE T AR IEAR RN B A UMD LT, (O IEV(Lr N g P, < -
AEZFE B IRE LSRR, PIR 5 £ MBS E O R0 a8, JFILNE 70 (09 e
HEH LR RO A B RIS ERM K RO E A, = PYEs )y
RATBRESE, EER L FRENLY R TR, Bgibey—BiE, iEGY e
ERERR AT, H2LBRRE B,

Hart S/EN M/W* Fi, BREMTHEAY, BATHE— S EABGEEY 5)
ML, A THHEMNT, MESSEELH » EFE, BRNRT RO, B, s 4
FEEEEEN, REENERBFEEZ A, Hin (1971) S TRHRS, Rig B
bEMER, H0.20 F 0.94, A ¢ EE BB HA IR MR NBAERL » &,
HAHEAB—A, FREZEXEREA® L. Hare (1971) AN s EEEHMATHEEIEPE
H, Kleiber(1961)UNEL WY (B0 & = 0.75) B &8, B R ME HRIB X REL, 7 Gol-
dstone e ol (1967) ik 5 = 09229 BEE, BB KA ERETERRELIR o2
RLL5” (B0 6 = 0.67) RAKIKE,

" REIM Y £, RN EFRNAR, BTS -HEREIIA, BZHEN
%—fﬁﬁi&‘ﬂﬁé, HETENNREE, ARABHKEY % EAENRE, BEBRIE
B ERRENEEBNRE, OEEHSKEAL, —BERNSFREN—HENE
AR (R-HLE) SART S RBERFRENDS—HRNERR(RT—HLR),
5 X TN MR A R TTOL T B B LR b, 20
A AR o A (R R OTHE MR (R 5 — I VI EA
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W, TEHEERER V) SHMAERNXR. 19573%5}#?8’31,1-3%1@%& M/WELE
B, FHEEREE L BR RN R A ERREARNL A, T M/W ERRE.

=, BREfMMEAFRBHESR

KERF OB SHEEOMAKRE 1) R #EMERFERER 30°C, HFRE 35T
Ao B RBE T, BbRBIRIHE (resting minimal metabolic rae), BHFE X 2,535,
FERL Y 2223, BEBHEEE 14% . REEEARET, 7E30°C 3 5Cc N RRRE
T, bRk, HRRHEARAE TR, 250 BRBEN, FE2520.28,5.26,
56.25, 4.48, 23.13 H}1 6.55 (Fp0p=4.02, F,,=7.08), FEZEIFEIRIE A 30C FREER] 5C,
P B LR SR EDB 8, it AR AR 1, B X IR R B B (R AY {18 R Ri(Haywaid,
1965) BALERIR AVRE (Cromn, 1962) BREJIAKRN fEHZ— Rk, 1963)8
VAR BTRE G 1°C, EE R MR, RS XHE LT AN ESRE ICEE
B INE S, 8 AR ARRENE, HA N RER ARG RIT{EE—FE
BRI A3 s I AR THI 2075, MR RUE R B 2.809 185 5.672, 3L W H 2.223 4% 5.275,
A 1C, MRMMREA K DI 0.095 f1 0.102, i ERBHBAFEKER
VISR 22 AN A g SN T 4 2 o, LA IR R 9 100%, |4 % 1C, BB R

.40, LTI 4.6%, i1 v ae et *: — 1), IR MR R FTRYEL SR R R AT T

AN

WK H, WAROE R LAVES . ik Hayward (1965) 343 3, MERE
UL AEERHIH I ARSI RLY M = 6.2039—0. 1167, (SRR TR 1C, EEE
0316 £0.004, ;ERUM I 0118 £0.011 (M == 5718501187 ), WmdE LR A,
FURWIRA BRI 0) 235 — 2 Wi A M R IR Y VIR AU (U B (B e - kB 5 8
W ERNANK e W% Hayward B MGRA LN AL B@EE Ao it a2, HeTiEW
FHE i

MIALAEL T 30, TERUE AU MU N, M 2.223 B 2.753(35°C), M 240,
IR0 S AT AL (zone of byperthermy), {BREAT 35°C B, EAEEH L
T, Bt 30°C 470 6.

DL ek (b 360 1090 PRBMRLAGIR SHR T RBFE —4F, r 508 35°c f1 30%C; (B
FRELE 25T B 35C [AEEBRETRA, B —ERmiihERRARRER. KR
W TR ERHEEILES 207, WAL KPR SRS T MR
Wo MFEFMEMREAR I, ¥ Huyward 7%, BERE RIHREERY 0,106+
0.010, 315 2% 0.104 £0.008, [, MAEAFRBRIBHRE LR K. *F 35C 9L 4.
5 RE I3 B P R A 2L AR B BB D5 R Mo :

ZEFEANE (B 30) AR L IR ROBER Y. BxERERa8S0E

ﬂd&*,%’a‘i&%‘ﬂ‘-}ﬁﬁ{tiﬂ#éﬁ;-Z“E{ti’?-‘{ékz‘ﬁiiﬁjﬂif (30°—5) W,, BRRABESNEY

* @’Fﬁ&i&ﬂﬂhéﬁ}h. R B AR RERE criticl temperature, BEE#HM R z0ne of thermal neut-
rality #1% (Cnowsy, 1962), ARZLMMEX LR R TS, Hart (1971), Kisg and Farner (1961)
ARBRAMEE ERNTRANE TERER, Celinee (196D UE—FX FEHNTHRABRS T ES,
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B BHEARARRTEERIAK, RERAHSCEMEIN 0.091+0.015, 1LEN
| 0.0810.014; WHEBLA B ARG COFEATEE .

FEEBNFEHEL: RORASENE, LB 5 BB E, Héous,
Depocas and Hart (1959) UNAFVEASLRF PRESUGIENERAR2HEE, B
SR EEEE AR s %, HEREFRERSAEN L, ARENR
WBERRNTEEMAE, SARETHRERMRSLERARK, BEEELSKE
R FHAPERBE . LFORMMAMR 2.370, LEH2.753 K 16% e FE RN
PREAZKFRBE TEERUKERR, HEHIK, £F RIS AR EKREEE R
RERE, EERZ, LK, SR RIHEEE AR 0.116 £0.004, 0.106 £0.010,
0.091:£0,015, &FIHE AT BRA LR R BRI ME Tk (0P —SCI%E 4, &5
Iynr Kao Ban R Canpros (1970) 1RG5, BREBMAFTH VAR RUF 15 2
(Héroux, 1962},

R ORI R R A B E (L, (D201 25°C— 307 [alfy —{IH BT
ACFAR IR VT AT MR AR LUBGE R RE 0118 20011, BRI 0,104 20,003, 725 4L iR 0.081
00140 1% TR T RARICHIF A UATE, 30°C—5C G IAMIRI T AR, B0E U
L5728 S

it 2EEE R R BB S AL BB EV I (Coomnn, 1561), Sl 2t
thEE R 2 IAYEBEILEE (Gelineo, 1964) BUF R AR, (EBF/L 0 Yauh G R 5™ $e gy
ZERR AR 3L 2, AT DA Lot S 38 (MFlare, 1971) B0 (I8 (Kletber, 196100
Zo TENGRBEET, MAEBEAT RGN LRI UH %, 18 30°c—5°C G- Wi,
MEBBEAKE BT BFER S, X Fh s AR S & Rk, TTRLMR ST S5
MEREREE, RITRRMEHB R BRIKBAIS R, {8 Koz, Monson Fl Trving
(1955) RS, W ERAE — 10°C T Ll G BILH) 6 %o

PytresSypr (1953) 58 3R AR RREL AL B X 18 W A 0B 45 A 25, JE IR
B ZENE N o EAKREGKRLL R B R T IR R X B (Gelineo, 1964; Caounm,
1962), W\RBILARFEENERRAE, fodt 35°c KBRE R NN AR, RS R
HEEZEHENKRRE

 AEEB B ESENN LR B, B RMBHNE LI R, MR E %
HEFRER WA ER A EETE 2R,
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. %tﬂﬁ%ﬁ‘éﬁﬂh?%%ﬁ’]%ﬁ FHL R RGN M/ W FoR, b (R AT BUE S
lﬁz‘%ﬁ FREHRNRELEM HEERM

By B B e B SRS R, L% R BRI 8, 75 30°c—5°C BRE
ﬁ&?ﬁ&%rﬁﬁﬁﬁ iR 35°C BRI MR RIEL A SR B 0 8UR

LHEL
& 0.0



<s .
» 1.,

T E T T RERS: RRRRRRIE R A R

£ % X R

RN GERNRARRASESSEERENRELIR, ATEN AL 28 (HARZE) & :61~82, 1959
1:51—88, b

Pk 1963 W TR EMAEL L2 RRANBERFORL, B0 15(1):44—48,

Depocas F., J. 8. Hart, and O. Hérdux 1957 Encrgy metabolism’ of the white rat after acclimation
to warm and cold eavironments. J. Appl Physiol. 10:393—397, ‘e

Gelinee 8, 1864 Organ eysiems in sdapts.hon. The temperature regulation system In. «Handbook
of Phynsiologys, section 4: Adapiation to the environment,

Goldatone B. W., Nerina Bavage, and F. E. Steffens 1967 Relation of basal oxygen consumption to
some aspect of body mize in baboons (P, ursinus), J, Appl, Physiol, 22(1):86—p0, v

Hart J. 8. 1971 In cComparatwe Physiology of Thermoregulations, vol. 2, Mammals, Chap. 1, Ro-
dents,, edited by G. C. Whittow, New York, Acad. Press,

Hart J. 8. and O, Héroux 1983 PBeasona] acclimatization in wild rats (Eafixs =orvegicus). Can. J.
Zool.,, 41:711--716. '

Huyward J, 8. 1865 Metabolic rate and its temperature-ndaptive significance in six geographic
races of Peromyseus. Can. J. Zool. 43:309-—323, t

Héroux O., F. Depocas, and J. 8. Hart 1959 Comparison between geasonzl and thermal acclimation
in white rats, 1. Metabolic and insulative changes, Can, J. Brochem, Physwi, 37:473-—478,

Béreux O, 1962 Beasona) adjustments in eaptured wild Norway rats. II. Survival time, pelt io-
wnlation, shivering, metabolic and pressor responses fo norsdrenalme, Can, J. Brochem. Physiol.
40-537-—545. -

kg 3. R, and D 8 Farwer 1961 Energy metabohsm, thermoregulation and body temperature. In
. 21 and Comparative Thyswlogy of Birdw, cd, by A. J. Marshall, New York, Acad.
Prisy, vol. 2

Blaler M 1961 The Fare of Lafe  An sutroduction to animal energeticua. New York, Wiley and
Sons

Kregg H, M Monson, and L. Irving 1855 Influence of cold upon the metabolism and body tempera-
ture of wild rats, albino rats and rafa conditioned to ceid. J. dAppl. Physmol, T:349--334,

Poid H, and J 8§ Turt 1965 Thermoregulation and cold acchmation i a hbwater, Clellus tride-
remhnealvs . Appl Physo! 20 .395—404

FProsser C L, and F A PBrown 1962 Comparative Animal Physwlogy. W. B Saunders Company

Iulber M 1887 Teber den Fmfluss der Korpergrosee anf Stoff und Kraftwechsel Ztschr, § Ried
19 333

Jesentsen I 1T 1950 Paceeaenne Kpme no acxesnnx joporay. «lpapogas 4

Iaazfiyxor iL H. I%1 MeToapha 51 CHCPEMCHTRILULY SCCICAOPATHA [0 FROTOCHE NATCMAKE IOUBHUORENT
Haa sConer. Hays~s M.

Piyrrenbypr €. 0. 1952 Anuumechad TePMODLL}IALEA } MEROTOPME PEJIOE ERNC B CEAZR ¢ EX reorpada-
gyechirm pacnpoctproedues, C6. «QuHr maye. peryim. ¢mamox. dysame 2; 33, Hax, AH CCCP,
M.-L

Creopiier I H. 1957 VcopepmencTpobamaf METGAZRS ONpPEYeAEHRA HETAUCHEUOGCTH HOTPE{IeRNf AHCIODOIS
¥ IPW3YEOB B ADYIHX weasnAx EmporERX. Of. «I'pusynm & Gopsfa ¢ makes 5: 2835 Caparos,

Caomum A, J, 19592 KusorTiag TeU10Ta ® ¢ PEryAAANDE B oprammaxe Myexonmrammux. Hay AH CCCP,
ML

1961 Ocrepw obmed anozeruucenoll dmamororuy Mrckovartawmax, Hex AH CCCP, M I

— 1962 UYactnaa anotoruiccksn dEINONormn miencimraiunr. Haz, AH CCCP, M.-J.

Cyne Aiy-on 1958 T'eorpadmuecraz BIMEHYKDOCTS NEKOTOPEIX  BEOTOTO-QIMBHOICTRIECKHI  ocofekpocTed
PWAKET A COWRHOBENMKX Tolesor B mpejerax Mocronckoi ofxactas Jacecepranma MI'Y,

1939 Feorpadmiccrad E3MEHIEBOCTS HEAOTOPHX Bn0I0r0-QHIRCIGIRICCKEX oCofennocTed

PHARY ¥ o6ihnobernNy meles0K B upepeasr Mockorcuolf ofxactz Cemem, me srox. ¢asmox., Teaze
aorz. 2: 103, Hay, AH CCCP, M-I

Conmngeas A, A, 1959a Haeonesme HEKOTOPHY $RINOIOIWTECKHT 0CoGCANGCTEH ¥ CEPsiX RPHC HPN HX
ajantanns k& renry B xoseay. C6. «lpuayew m Gopefs ¢ mnmms 6: 53--63.

o — 19596 OQcolesnoctE PEAKIHH CepHI KDHC N8 BISARES (C30HEMNI HIMC4CBEA FCIOREE CDegil
Tp. Huctaryra «Magpobe 3.



292 : T o % iz 19 £

Migur Kao Bam, u H, K. Cunpnon 1970 Cesounue navemenna Tenxo3oianpm opranuada kpuc. Joxiaau
AH CCCP 190 (4): 952065,

X W E

APPLICATION OF ANALYSIS OF COVARIANCE IN THE STUDY OF
OXYGEN CONSUMPTION OF TWO SPECIES OF RATS

Sun Bu-vuxa Hwaxg TIEH-HUA

{Bralogical Depurtment, Feling Normal Unuersity)

Oxygen consumption of Ratlus narvegicus and Ratfus nivivenfor was deterimmated
at amblent femperatures of ¢, 10°C, 13°C, 20°0, 23°C, 30°C 43°C  The metaboliv
rate (M} per unit weight (W) s correlated necatively with bodv wewrht of tested
ammals (e 2). Smee the mean wewghts of testod anunals ol 9o speews were dit-
ferent, then mterspeafie diftorenees wore conceelod by the mtfoonce of body waeld
(fiz la} Four analytical methods were compared in ordir to veveal the interspeaitie
differences, ie, comparison of metabolie rate per unmt surface (M Sy (fir 143, com-
parisen of M/W of wroups of antnals of simufar weighis (furs W), comparison of
M/W* (fig. 14} and comparisen of the adjusted means of MsW computed by ana.
Iyvsis of covariance (fig. le}. The last wne possessing the following advantages 1o
preferable: 1) the induction of the <econd varable and the comparison of twe (or
more} regression lines decrcase the variation of the first variable and mercase the
sigmfieance of differcnces; 2) it makes powible direct mterspo o comparson  of
metabolic rate on theoreticully similar body weight  Based on esperiments in three
different seasons, it becomes evident that the last method 15 not only  theoreticaily
admitted, but has also been proved correct in practical applications.

After compuring the adjusted means of M/ of the two species (fig. le, fig. 3b,d),
it becomes apparent that Rattus norvegicus has higher critical temperature, higher
resting minimal metabolic rate at critical temperature, higher level of oxygen consum-
ption at temperatures of zone of chemical thermoregulation than Ratfus niviventer
but the latter is more sensitive to high ambient temperature (35°C} than the former,
These interspecific differences may be explained by the fact that Ratfus morvegicus
has a mere widely geographic distribution than Rattus niviventer.



