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CYTOYHBIE PUTMbI DHEPTETUYECKOI'O METABOJIN3MA
ITOKOA U NBIXATEJIBHOT'O KOOD®OUIITUEHTA
Y MOCKOBOK (PERIPARUS ATER, AVES)

B OCEHHE-3UMHUI TIEPUO/I
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(3eenueopodckasn 6uonoeuueckan cmanyusn um. C.H. Ckadoeckoeo;

e-mail: vadimgavrilov@yandex.ru)

DHepreTMUecKuil 0OMeH MTHUIL U3MEPSUTA IMMPOTOYHBIM PECITMPOMETPOM TI0 TOoTpebaeHrio O, u
BoiieneHnio CO, B COCTOSTHMU TOKOST B IHEBHOE M HOYHOE BpeMsl, B 3aTeMHEHHOI KaMmepe Mpu To-
crosiHHOM Temneparype 25 °C ¢ okTsa0pst o mapt 2009—2013 rr. B 3ananHoM IToamMockoBbe. DHep-
TeTUYECKU OOMEH B MOKOE W AbIXaTeJbHbIN KOA(POUIIMEHT Yy MOCKOBOK MMEIOT CYTOUHbIE PUTMbI
C MUHUMAaJbHBIM 3HAYeHWEM B HOUHBIC 4Yachl (C 2 10 5 4) U C OAHMUM IMKOM B JHEBHBIC Yachl
(c 11 no 14 49). CymiecTByeT 10CTOBEepHas TMHEHAsI 3aBUCMMOCTb, CBSI3bIBAIOIIAsT YBETMUCHUE IHEP-
TeTUUYECKOTO MeTaboIM3Ma MOKOS ¢ YBEJIMUSHUEM JIbIXaTeIbHOTO KoadduimeHTa. MakcuMaibHas pas-
HULIA MEXIY 3HAUCHUSIMU SHEPreTUUEeCKOro 0OMeHa MOKOSI JHEM U HOUbIO cocTaBiseT 55%. MoxKHO
cieJlaTh BBIBOJI, UYTO B HOYHBIE Yachl TIPEUMYIIIECTBEHHO OKUCIISIIOTCS XKUPbI, HAKOTIJIEHHbIE BO Bpe-
MsI TIMTaHUsI, @ THEM — OeJIKU, U3BJIeKaeMble U3 MULIHU, JUO0 CMeCh U3 OEeJIKOB, XKMPOB U YIJIEBOIOB.

KoioueBble ciioBa: Mockoeka, cymouHble PUMMbL, SHepeemu4ecKull memabdoiusm, memaooiusm

nokos, RQ, dvixamenvHolil Koagpuyuenm.

BHepretuueckomy ooMeny (D0) nruu ¢ XIX B. mo-
CBSIIIAETCS TOBOJIBHO 0O0JbIIOE KOJInuecTBO pador. On-
HakKo B IOCJeaHee BpeMs IMOSIBUJIACh TOYKA 3pEHUs O
HEOOXOAMMOCTU PEBU3UM JAHHBIX 00 3HEPreTUUYECKOM
obmeHe nitun [1—3].

ITokazaHo, 4TO pa3HUIIA MEXIY THEBHBIMU U HOY-
HbIMU 3HaYeHussMU DO mokost cocTaBisieT 25—40% [4]
win 20% |5, 6]. Kpome Toro, 6bu1 0GHAPY:KEH CYTOUHbIIA
put™M DO MOKOsI, COXpPaHSIOWIMACI MPU MOCTOSTHHBIX
ycnoBusix [6—12]. beumn mokaszansl Bapuauuu D0 B 3a-
BUCHMOCTU OT C€30Ha, o0pa3a XXU3HU, MCMOJb30BAHUSI
pa3IMYHBIX MecTooouTaHmii 1 T.4. [13—16], ogHako Be-
JIMYMHA 9TUX Pa3IMYMi, UX TTOCTOSIHCTBO B TEUEHUE CY-
TOK, HAJTMIHME TTOBTOPSIIOIIMXCSI CYTOUHBIX PUTMOB, CBSI3b
C IpYyruMu (U3UOJOTUISCCKIMUI W SKOJOTMUECKUMU Xa-
PaKTEPUCTUKAMM OCTAIOTCSI HEOompeaeIeHHbIMMU.

IIpu oxucieHUM pasHbIX CYOCTPaTOB BbIAESCTCS
pazHoe konnyectBo CO, [17]. OTHOLIEHNE KOIMYECTBA
oOpasoBasluerocst B rnpouecce meradbonmsma CO, K KO-
JmyecTBy norpedieHHoro O, Ha3pIBAETCs IbIXaTeJIbHbIM
koappunmerrom ([K), aToT rmokazatesib UrpaeT BaskHYIO
poib B pusumonorun oomMeHa BelecTB. 11 TOUHOI OLieH-
KW DHEPreTUYECKUX 3aTpaT MNTULL B Pa3HbIX YCIOBUSIX U
MpY pa3HOM TUTAHUU HEOOXOAMMO OTHOBPEMEHHO M3-
MepsaTh notpedienne O, n BeineneHne CO, [18].

Ilenb naHHoi paboTbl — uaMeputh DO nokos u K
Yy CUHUIL MOCKOBOK (Periparus ater, Aves), OOUTAIOLLINX
B [1omMOCKOBBE B OCEHHE-3UMHUIA TTEPHOI, B3SITHIX HE-

MOCPENCTBEHHO U3 MPUPOJIBI, Y KOTOPBIX 3aBEPUIAINUCH
OCEHHME JIMHbKMU, HO He HACTYINWUJI BECEHHUIA OpauyHbIi
Mepuoj, B TEPMOHEUTPAIBHOM 30HE MPU CTAHAAPTHBIX
YCJIOBUSIX B Pa3HOE BPEMs CYTOK.

MaTepﬂaJ]bI U METOIbI

HccnenoBaHuss MpOBOAMIU C OKTSIOpsST IO MapT
2009—2013 rr. Ha TeppuTOpur 3BEHUTOPOICKON OUO-
nornyeckoit cranuuu uM. C.H. CkagoBckoro 0mojoru-
yeckoro dakynbpreta MI'Y B 3anmagHom IlommocKkoBbe.
CBOOOAHOXUBYILIMX TITULL OTJIABIMBAIM MAYTUHHBIMU Ce-
TSIMU WM 3alafkaMu U MOCJe COOTBETCTBYIOLIMX CTaH-
TMAPTHBIX U3MEPEHUI TTOMEIIAIA B KaMepy ra30BOTO aHa-
JIM3aTopa, Te OMNpeessyiu CTaHAAPTHBI DO MeToaoM
HenpsiMoii KaslopumeTpun. MaMepsiin notpednenne O, u
BoiaeneHue CO, NTULEH ¢ MOMOLLBIO POTOYHOTO PECITU-
poMmetpa FoxBox-C ¢upmbl “Sable Systems Int.” (USA).
OnHOBpPEMEHHO PErUCTPUPOBAIA CKOPOCTDb MTPOTOKA BO3-
Iyxa yepe3 Kamepy, TeMIepaTypy B KaMepe U KOHIIEHT-
paunto CO, u O,. Ckopoctb norpedneHust O, 1 BblIEIE-
Hug CO, onpenensuii METOIOM NMPOTOYHON PECTIMPOMET-
pum [19]. YauuHbiil BO3ayX B TepMoOcTaTe pasfaeisiics
Ha 2 paBHBIX 1O BEIMUMHE TTOTOKA, OAWH U3 KOTOPBIX
MOCTYIaJl B TePMETUUHYIO PEeCITUPALMOHHYIO KaMepy C
NTULIe, a Ipyroii — B aHAJOTMYHYIO MYCTYIO (KOHT-
poJibHYI0) Kamepy. Yepe3 Kamepbl HEIIPEPHIBHO IIPOITYC-
KaJIi BO3IyX HE3aBUCUMBIMU HAcoCaMU (CKOPOCThb MTOTOKA
600—850 mi1/MuH, 06beM Kamep 0KoJjio 2 ). [lormoTu-
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TEJIX BOIBI HE UCTOb30BaCh. CKOPOCTh MOTPEOICHUS
O, u BolaeneHust CO, NTULEH BelYMCIsIIach HA OCHOBA-
HUU M3MEPEHMST PA3HOCTH KOHIIEHTPAIIWi STUX Ta30B
Ha BbIXOJIe U3 peCrMpPallMOHHONM KaMephl C NMTULIEH U Ha
BBIXOJIE 13 IIyCTOM aHAJIOTMYHOM KaMephl (pacCUMThIBa-
€TCsl KaK Pa3HOCTh KOHIIEHTPAIIWii, YMHOXEHHAs! Ha CKO-
pOCTh MPOTOKA Bo3ayxa yepe3 KaMmephl). KoHleHTpaluio
CO, n O, nocne pecnupallMOHHON KaMephl C MTULIEH U
AHaJIOTMYHOI MYCTON KaMepbl U3MEPSUIM MOC/IeA0BaTe b-
HO B ogHOM npubope B Teuenne 24—30 u 6—10 MuH co-
OTBETCTBEHHO, YaCTOTa CHSITHUS MOKa3aHU TIpruOOpoM —
1 paz B 10 c. Bce 0ObeMbl Ta30B MPUBOAUIINCH K CTaH-
naptHeiM ycioBusiM (STPD). M3MmepeHusi mpoBoauIv
nHeMm (2,5—3,2 4) u Houbto (8—10 4) B 3aTeMHEHHON
Kamepe TIpu MOCTOSIHHOM Temrieparype 25 °C (B TepMo-
HelTpanbHOU 30He). BpeMs oT MOMeHTa IMMOMMKHU TTH-
LIbI JO TIOMeILeHUs ee B Kamepy cocTanisiio 20—40 MuH,
OMNBITHI HAauYMHaJIU B pa3Hoe Bpems cyTok. JIK ompene-
JISUTM BO BpeMsT ombiTa, DO NTHUIl paCCUNTHIBAJIA HEIpe-
PBIBHO Ha OCHOBE BbIYMC/IEHHbBIX 3HaueHu 1K B naHHbIi
MOMeHT BpemeHu [19]. s aHanm3a ucnoab30Baid MU-
HUMaJibHble 3HaYeHUs1 DO MNTULBI B OIbITE, KOTOPHIC
OOBIYHO perucTpupoBanu yepe3d 1—1,5 4 nmociae Havaia
SKCITepUMEHTA. YCpeIHEeHU s Aejlaii Ha OTpe3Ke He Me-
Hee 4 MuH B nporpamme MatLab (Ha yyacTke MUHU-
MaJIbHBIX 3HAUeHUI ). AHAJIOTMYHbIE pacyeThl MPOBOAWIN
st onpeneneHust K. ITocie okoHYaHuUsT OnbITa MTULLY
oTnyckaau. HeKoTopbIX NITUIL OTJIABIMBAIN U U3MEPSIIU
HeCKOJIbKO pa3. Bcero mposeneHo 64 ormbiTa.

CpenHsisg mMacca Tella MOCKOBOK, MCIOJb30BaHHBIX
B ombitax, coctaBuia 9,7 £ 0,6 r (n = 32), npuBOaUTCS
Kak cpenHee t CTaHIApTHOE OTKJIOHEHMUE.

PesyabTaThl

Hannbie DO, T10JIydeHHbIE HOUYBIO, UMEIOT 3aBUCH-
MOCTBb OT MacChl Tejla, Toraa Kak JJIsg JaHHBIX, ITOJIy-
YEeHHBIX JHEM, 3Ta 3aBUCHUMOCTbh He ObLIa OOHapyxKeHa.
Jns HouHbIx 3HaueHUt DO nokost (FMR, kJIx/cyTt) no-
KaszaTeJb CTeNeHUW YpaBHEHUSI 3aBUCHMMOCTU OT MAaCCHI
tena (m, r) Gimsok K eauHuue: FMR = 2,02m0.94. Toc-
TOBEPHOCTh ypaBHEHUs HeBbicoka (p > 0,05, R2 = 23%).
Y10o0bI B JaJIbHEMIIEM UCKIIIOYUTD BIMSIHME MACChI TeJa
Ha DO TMOKOM NTHILIL, IJIsT BCEX dHEPTreTUIECKUX TAaHHBIX
(kpomMe 0co00 OTOBOPEHHBIX) MbI MPUBOAMM 3HAUYECHUS
yaeabHol nHTeHcuBHOCTU DO (BenmmunHa DO B eAUHU-
1y BpeMeHU Ha 1 T Macchl Tejia nTulibl). BausiHus mac-
cbl Testa ntuil Ha JJK Kak B HOYHBIX, TaK M B JHEBHBIX
omnbITax He OOHApPYKEHO.

ITponomKUTETBHOCTh KaXIOU CEpUM IKCIIEPUMEH-
TOB 1o oueHKe DO NTUIl cocTaBuja Oosee 3 4, ITO3TOMY
BCE BpeMsI CYTOK Mbl CMOIJIM Pa3OUTh Ha BOCEMb TPEX-
YaCOBBIX MHTEPBAJIOB, IUISI KOTOPHIX U ObUIM MOJIyYeHBI
COOTBETCTBYIOIIIME 3HAUYEHUS MEeTa00IM3Ma MTOKOS U MU-
HumanbHoro JIK (tabauia).

DO TOKOS Y MOCKOBOK MMEET SIPKO BBIPAasKeHHBII
CYTOUHBII PUTM C MUHUMAJIbHBIM 3HAY€HUEM B HOUHBIE

DHepreTHYecKuii MeTadoIM3M MOKOs
M MHHHAMAJILHBIA JbIXaTeIbHbI K03(hGHIMEHT MOCKOBOK
B pPa3Hoe BpeMsi CYTOK

Yucno DHepreTUYeCKuii .
Bpewmst cyTok, JIpIXaTeIbHbBIN
ac OIBITOB, | METabOIM3M TTOKOS, KoohDULIEHT

1 IIT. kJx/cyT - T
23:00—2:00 7 1,8 £ 0,08 0,743 + 0,041
2:00—5:00 8 1,76 = 0,17 0,729 + 0,05
5:00—8:00 7 1,79 £ 0,09 0,753 + 0,034
8:00—11:00 11 2,7 £ 0,48 0,779 £+ 0,043
11:00—14:00 8 3,18 £ 0,76 0,799 + 0,04
14:00—17:00 8 2,13 £ 0,29 0,751 + 0,038
17:00—20:00 4 1,88 £ 0,26 0,76 = 0,015
20:00—23:00 11 1,83 £ 0,29 0,745 £+ 0,037

yackl (C 2 10 5 4) U ¢ OOHUM IMUKOM B JTHEBHBIC Yachl
(c 11 oo 14 4v) (tabauua, puc. 1). HecmoTpst Ha TO 4TO
Bce usMmepeHus: 90 MoKoss MOCKOBOK ObLIM CIeJdaHbl B
TeMHOU kKamepe, u3 puc. I BuaHo, 4yTo DO MOCKOBOK
3aBUCUT OT CBETOBOTO CYTOYHOIO puTMma. Bechb meHb B
OCEHHE-3UMHMI TTepruoa MOXHO YCIOBHO pa3le/nTh Ha:
Houb — ¢ 20 mo 8 u; meHb — ¢ 8 mo 17 4; cymep-
ku — ¢ 17 1o 20 4. DO MOCKOBOK HU30K BECb HOYHOM
Teproa, ¢ MUHUMYMOM TIPUMEPHO B CepelrHEe HOUM —
¢ 2 10 54, gHem DO pe3Ko Bo3pacTaeT, B MO3AHUE THEB-
HBIE Yachl U B cyMepku DO TUIaBHO CHUKACTCS OT THEB-
HOI0 YpOBHSI K HOYHOMY (puc. 1). 30O MOCKOBOK B I10-
KO€ IOCTOBEPHO OTJIMYAETCSl B 3aBUCUMOCTU OT BpeMEHU
usmepeHus (p < 0,001, kpurepuit Kpackena—Yosnuca:
H (7, N = 64) = 43,96). MunuMajbHble 3HaueHUss DO
MOKOSI, TTIOJTydeHHBIE C 2 10 5 4, JOCTOBEPHO OTIMYAIOT-
¢ OT 3HAUYEeHMI, MojydyeHHbIX ¢ 8 1o 11, ¢ 11 go 14 u
¢ 14 no 17 u (p < 0,01, U-kputepuit MaHHa— YUTHMN).
MakcuMmanbHble 3HauyeHuss DO moKos, moxydeHHbIe ¢ 11
o 14 4, 1OCTOBEpPHO OTJIMYAIOTCS OT BCEX 3HAUYEHMUIA,
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Puc. 1. CytouHasi AMHaMMKa 3HEPreTUYEeCKOro MeTadoJM3Ma IOKOs
CUHMILL MOCKOBOK B OCEHHE-3UMHUI TMEPUOI
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Puc. 2. CyrouHasi fTMHAMUKAa MUHUMAJILHOTO JIBIXaTeJIbHOTO KO3(hdu-
IIMEHTa CUHUII MOCKOBOK B OCEHHE-3UMHMII TTEPUOT

KpoMe TeX, 4To Obutu mojiydeHsl ¢ 8 o 11 u (p < 0,01,
U-kputepuii MaHHa— YUTHN).

Panee, npu nccnegoBanuu putMma 30 Mokos y Apy-
TUX BUIOOB NTHUII, OBUIO TTOKa3aHo 2 mmka putMa DO
B IHEBHOE BpeMsi — YTPEHHUE U BeYEPHUE Yachl U OAUH
MUHUMYM — ¢ 2 10 4 4 Houw [6, 8§, 10].

MunuManbHbiii JIK ¢cBOOOAHOXMBYIIUX MOCKOBOK
TakkKe UMEEeT SIPKO BbIPAXKEHHbI CYTOUHbBII PUTM C MU-
HUMaJIbHBIM 3HAYE€HWEM B HOUHbBIE Yachl (C 2 10 5 4) u
C OJHUM TUKOM B AHeBHbIe 4ackl (¢ 11 go 14 4) (Tabd-
nuua, puc. 2). Putm JIK nmpaktruyecku rmoBTOpsieT pUTM
D0 c He3HAUUTEJbHBIM OTJIMYMEM B TTO3[HEE THEBHOE U
cymepeuHoe BpeMs (puc. 2). Kak u 90 nokos, JIK noc-
TOBEPHO OTJIMYAETCS B 3aBUCUMOCTH OT BPEMEHU M3Me-
pPEeHUsI, HO JOCTOBEPHOCTH pa3nnuunii MeHbiie (p < 0,05,
kpurepuii Kpackena—Yomuca: H (7, N = 67) = 16,27).
Pazauuus B 3HadyeHMsIX MuHuUManbHOro K cooTBercT-
BYIOT pasmmausiM DO TIOKOosI, HO JOCTOBEPHOCTh Pa3TUUIIA
HeckoabKo ymeHbinaeres (p < 0,05, U-kpurepuit MaH-
Ha—YuTtHM). HebGosbllive OTan4Yus CYLIEeCTBYIOT TOJBKO
st BpeMeHu ¢ 14 no 17 u ¢ 17 no 20 u.

B npeabiayiyx uccieqoBaHUsIX HEOAHOKPATHO OT-
Meyvaaoch, uto K y nTuir Houblo HIKe, yeM gHeM |18,
20, 21]; mpu 5TOM MUHUMAJbHbIE 3HAYEHUS HAOIIOA-
JIUCh TIpU HOYHOM rojiogaHuu. Jdnem JIK 3aBucut ot
TUMA MUY U TIPOJOJLKUTEIEHOCTA TIEPUOIOB THEBHO-
ro ronomanud [18] 1, BO3MOXHO, OT XapaKTepa aKTHB-
HocTu nTull [22].

Oocyxnenue

MuHumanbHble 3HaueHUsT DO MOKOSI MOCKOBOK
ObUIM TMOJIyYeHbl B HOUHBIE Yachl: ¢ 2 A0 5 4 (Tabiulia,
puc. 1). DT 3HaYEHUSI COOTBETCTBYIOT BCEM YCJIOBUSIM
OaszanpHOro (cTangapTHoro) metabdonusma nrul; (BMR)
U MOTYT CPaBHMBATbCSI C TAKOBBIMM XK€, IOJYYCHHBI-
MH B npyrux paborax. BMR = 1,76 + 0,17 kIX/cyT - T
(n = 8), a MmakcumyM IHeBHOro DO IOKOSI COCTaBUJI

3,18 £ 0,76 xIx/cyT - T (n = 8). MakcuManbHasT pa3-
HULIA MeXy 3HadYeHUsIMU DO IOKOSI JHEM U HOUbIO CO-
craBmwia 55%, 4TO COOTBETCTBYET HaHHBIM [4] M maxke
Beille mX. CpaBHMBAs 3HAUCHUS, TOJYYCHHBIE B JPY-
rMe 4achl, OTMETUM 3HAUUTEIBHO MEHbIINE pa3Inyusl.
Taxk, B qHeBHBIE Yackl (¢ 14 o 17 4) MeTaboIM3M ITOKOS
BBIllIE MUHUMAJIBHOTO MeTaboJIM3Ma, U3MEPEHHOTO HO-
Yypio, Bcero Ha 18%. 3Hauennss DO MoKosI, MOJy4YeHHBIE
IIJIsI TEMHOTO BpEMEHM CYTOK B paHHEYTpPEHHUE U Beuep-
HHUE 4Yachl, JOCTOBEPHO HE pas3IMYaloTcsl MeXAy co0oit
(p > 0,05).

B nurteparype cyliecTByeT TOJIBKO OJHO 3HAUYEHME
0azajpbHOro MeTadbou3Ma MOCKOBOK B OCEHHE-3UMHUI
MeproI, TTOJTIyYeHHOE /IS ITTULI, COIEPKABIINXCSI B HEBOJIE:
Houblo — 2,13 K/IXX/cyT * T 1 mHeM — 2,52 k/Ix/cyT - T [6].
B Haiiem ucciienoBaHuM HOUHbIE U3MepeHUst DO MoKos
HU3KE, a AHEeBHbIe — BbIlIe. [1o eTMHUYHOMY CPaBHEHUIO
HEJIb3s 3aKJII0UYNTh, CBSI3aHBI JIM 3TU Pa3Iudus C IOIY-
JIILIUOHHBIMU  OCOOEHHOCTSIMUA MCCJICIOBAHHBIX IITUILI
WIN C pa3INYMsIMU B METOAaX MCCJIeTOBaHMSI.

ITo BennurHe JIK MOXHO cyauTh 00 OCHOBHBIX CyO-
CTpaTax, MCIIOJIb3yeMbIX NpU okuciaeHun O,. Koaddu-
mueHT 0,7 o3HayvaeT, 4To IpeodIamacT KMPOBOil OOMEH,
0,8 — GenkoBblii, 1 — yraeBogHslil [17]. Ucxonst u3 us-
MeHeHMsT JIK MOCKOBOK, MOKHO CYIWTB, YTO B HOUHBIC
Yachl OKUCIISIOTCS MPEUMYILIECTBEHHO XUPbI, a THEM —
MO0 HEMOCPEACTBEHHO OEJIKM, U3BJIeKaeMble U3 MUILH,
JINOO CMeCh M3 OKUCIIsIeMbIX cyocTpaToB. M3BeCcTHO, UTO
3MMOM MUILa MOCKOBOK — 3TO UYelllyeKpbUIble (B OCHOB-
HOM TYCEHMIIBI IIWIITKOBOM JTUCTOBEepTKN) (65%) 1 paB-
HOKpbLIbIe (15%), ocTasbHOE — ceMeHa, IeperoHYaTo-
KpPBIJIbIEe, XXYKHU, KJIONKI [23]. DTH JaHHBIE XOPOIIO COOT-
HOCSITCSI C UBMEPEHUSIMMU IbIXaTeIbHOTO KoadduimeHTa
MOCKOBOK.

YV MOCKOBOK CcyTOUHbIE pUTMbI DO TOKOSI 1 MUHU-
manbHoro JIK nmpakrudyecku conagaror. bonee toro, cy-
LLIECTBYET JIOCTOBEpHasi JIuHelHas 3aBucuMocTs (p < 0,05),
cesi3biBatolast yeeamueHue D0 mnokos (E, xIx/cyT - 1)
¢ yenmmueHueMm JIK (puc. 3). YpaBHeHUe, onuckIBaloliiee
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Puc. 3. 3aBucumMocTtb sHepretuueckoro merabonusma rokost (E,
kJIx/cyT - T) oT mwixatesibHOro koaddunuenta (AK) y cuHuir moc-
KOBOK B OCEHHE-3UMHMUI TIepHOI
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JAaHHYIO 3aBUCUMOCTDb, KOTOpPAasi BKJIIIOYA€cT B cebst 1 HOY-
HbIC 1 JHEBHLIC JAHHBIC, UMECT BU]L

E =10,57 K — 5,68; n = 39,
R2 =51% (p < 0,05).

M3 ypaBHeHMsI cieayeT, UTo NTULIbl UMEIOT HU3KUE
9HepreTuyeckue Tpathl B rokoe npu JAK, 3HaueHus Ko-
Topbix Ommxe K 0,7, a 6onee Boicokue — Oamke K 0,9.
MoXXHO NpPeanoJoXUThb, UTO 3TO SIBISIETCS CJIEACTBUEM
MPOCTOrO COBIAACHUS IBYX HE3aBUCUMBIX PUTMOB. YTOOBI
OLIEHUTb 3TO MPEAMNOJOXKEHUE, Mbl MPOAHATUIUPOBATIU
cBsi3b Mexay K u DO ais kaxaoro BpeMeHHOro WH-
TepBaja, IPU 3TOM COXpaHsIach JOCTOBEPHAs CBSI3b MEX-
ny K u pacxomom sHepruu. [Tpuuem mist Haubosee 3Ha-
YUMBIX TI€PUOJOB BPEMEHM 3Ta CBsI3b ObLIa 0oJjiee 10C-
ToBepHOU. g mepuonga ¢ 2 10 5 4 HOYM — BpeMEHU
MUHMMAaIbHBIX 3HaueHuil (p < 0,05, R2 = 50%, n = 8);
¢ 8 o 11 yrpa (p < 0,05, RZ=62%, n=11); ¢ 11 no
14 ¥ — BpeMeHM MakcUMaJbHbIX 3HadyeHui (p < 0,05,
R2 = 44%, n = 8); B ocTajbHbBIE MEPUOALI BPEMEHU —
(p < 0,05, R2 = 17—40%). D11 pe3ynbTaThl CBUNETENb-
CTBYIOT O TOM, YTO Y MOCKOBOK B OCEHHE-3MMHMI1 TIEpUO.
NEACTBUTEBHO CYIIECTBYET CBSI3b MexXIy BeJnuuHoil K
U YpOBHEM dHepreTuyeckux 3atpat. IIpu atom Haubo-
Jiee HU3KMe DHEepreTUYECKUe 3aTpaThl M, MOXKHO MPEAno-
JIOXXUTh, 0oJiee CHOKOWHOE COCTOSIHME COOTBETCTBYIOT
MpolLiecCy OKMCICHUS KUPOB, a 00Jiee BLICOKME DHEpPTe-
TUYECKUE 3aTpaThl, 00Jiee aKTUBHOE COCTOSIHME TPEOYIOT
OKUCJICHMST OEIKOB M YIJIEBOIOB.
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DIURNAL RHYTHMS OF STANDARD METABOLIC RATE
AND RESPIRATORY QUOTIENT IN COAL TIT (PERIPARUS ATER)

IN AUTUMN-WINTER PERIOD
V.V. Gavrilov, G.V. Morgunova

The research was carried out in October-March 2009—2013 at Zvenigorod Biological Station
(the Moscow Region, Russia, 55°44’ N, 36°51’ E). Birds were captured by mist-nets. Standard me-
tabolic rate and respiratory quotient were measured by flow-through respirometry in 64 experiments
on Coal Tits. Standard metabolic rate and respiratory quotient had well pronounced diurnal rhythms
with minimum in the nighttime (from 2 a.m. to 5 a.m.) and maximum in the daytime (from 11 a.m.
to 2 p.m.). A significant relationship between the standard metabolic rate and the respiratory quo-
tient was found. The maximum difference between standard metabolic rates during daytime and night-
time was 55%. During the night, mainly fat reserves were oxidized, whereas proteins were oxidized

during the daytime.

Key words: Coal tit, diurnal rhythm, standard metabolic rate, RMR, RQ, respiratory quotient.
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