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IIpoBeneHo wuccienoBaHNWEe CBA3aHHOCTH W3MEHEHUH CIEKTPAIBHOW IUIOTHOCTH MOIIHOCTH IWHAMHKH
BHYTPHOPIOIIMHHOM TeMIepaTyphl Tella MEXIy I'PYNIION caMIOB JIaAOOPATOPHBIX MBINIEH M 3eleHyIIKaMu
(Chloris  chloris). KoaddummeHTs! KpocC-KOPpENSIIUY  CIIEKTPOB  MOIIMHOCTH, PACCUUTAHHBIX  JUIS
OJHOBPEMCHHBIX PSJIOB JIAHHBIX CTaTHCTHYECKH BHINIC, YeM IIPH aHAJIM3€ CMENICHHBIX 10 OCH BPEMEHU
JAHHBIX TEMIEpaTyphl TeNla MbIIMIEH, OTHOCHTENbHO MNTHL. TakkKe YCTAaHOBIEHa CBA3b MOMEHTOB
npoOyXIeHUs W BBIXOJA M3 HOYHOTO yOexuIina momoisHed (Sitta europaea) B €CTECTBEHHBIX YCIOBHUSX C
MOMEHTaMH MaKCHMAaJIbHBIX MPHPOCTOB TEMIIEPATyphl Tela Yy JaOOpaTOPHBIX MBIIIEH, HAXOAAIIUXCS B
YCJIOBHSAX HOCTOSHHOTO HCKYCCTBEHHOTO OCBELICHHS. OTH (DaKThl YKa3blBAIOT HA HAIMYME BHEIIHEro
KBa3UPUTMUYECKOr0 (haKTopa Cpepl, BIMSAIOLIEr0 Ha aKTUBHOCTH JKMBOTHBIX, NPHHAUICKALIMX K PasHBIM
kaccaM. Takum 06pa3oM, BEIMYUHA €KEMHHYTHBIX IIPUPOCTOB TEMIIEPaTyphl Tela 0 IPYIIIe JJabopaTOPHBIX
MBIIICH SBIISETCS MAPKEPOM BHEIIHETO (pakTopa Cpesl, B TOM YHCIIE BBI3BIBAIONIET0 NPOOYKACHNE U HAdajIo
AKTUBHOCTH ITHII.

Knioueevie cnoga: ynpTpanuiaHHBIE PUTMBI, CHHXPOHHU3AaTOPBI, TelHOreopu3mIecKkue  (GakTopsl,
MIIEKOIMTAIOMINE, TITULIBL

BBEJEHHE

Ileprognueckne W3MEHEHHUS YPOBHS AKTHBHOCTH NPUCYIIH KUBOTHBIM Pa3HBIX
kiaccoB [1-5]. YV rpheI3yHOB HanOoliee YETKO IMPOCICKHUBAIOTCS 2—6 YaCOBBIE PHUTMBI
aKTUBHOCTU Ha MEPBBIM B3TJISA CBA3AHHBIC C MPOLIECCOM IMOMCKA/TIEPEBAPUBAHUS THILIU
[6, 7]. Ilpm oToM s Oojiee MENKHX JKHBOTHBIX M BHAOB, MCHOIB3YIONTHX
HU3KOKAJIOPUIHYIO THIIY XapaKTepHbI Oojiee BBHICOKOYACTOTHBIE PUTMBI aKTHBHOCTH.
OTHU PUTMBI UMEIOT aJaNTUBHOE 3HAYCHUE U CYLIECCTBYIOT MEXaHHU3MBbI UX T'€HEpAIUK Ha
YpOBHE HEPBHOI cHUCTEMBI opranusma [8, 9].

YapTpaariaHHBIE PUTMBI TEMIIEPATYPHI Tella y TPHI3YHOB B TMANIA30HE MEPHO0B 2—6
YacOB OTpaXalOT LMK aKTUBHOCTH/MOKOW. OOHAKO BBIpAXKEHHAS PUTMUYHOCTD
W3MEHEHUS TeMIepaTypsl Tena Habmomaercs u B quamazone 6—20 muH [10]. D1t puTMBI
XapaKTepHBl U TIPENCTaBUTENEH pa3HBIX KIACCOB (NTHUIBI W MIIEKONHTAIONINE) U
OJIMHAKOBBI TI0 TIEPHOIY y BHIOB, OTIMUAIOIINXCS ypoBHeM oOMena BemiecTB [11].
CrneoBaTeNbHO, JIMOO 3HOTCHHASI TIEPUOIUYHOCTh B 3TOM JMAara3oHe MEePHOAOB Oblia
chopmMupoBaHa y OOIIETO MpefKa W MO0 KaKOW-TO MPUYMHE HE M3MEHSAJIAch B IpoIliecce
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JANbHEHIIICH BOJIIOIMH, JTHOO CYIIECTBYET BHEUIHHHA (haKTOp, OMPEACIAIONINIA TaHHbIC
KoJIe0aHms.

®dakT CBSA3M TCOMArHUTHBIX MApPaMETPOB CPEAbl C AaKTHBHOCTHEO aBTOHOMHOM
HEPBHOM CHCTEMBl YCTaHOBJEHAa HECKOJBKMMM KOJUIEKTUBaMH aBTopoB [12-14].
OCHOBHO# OIICHMBAEMBIi TapaMeTp B JAaHHBIX paboTax 3TO BapHaOEIHbHOCTh CEPACTHOTO
pUTMa, OTpaxkarollas aKTUBHOCTh CUMIIATHUYECKUX WM IMapacHMIIATUYCCKUX BIMSHUN Ha
paboty cepana. YIbTpaauaHHas PUTMHKA TEMIIEpaTypbl Tella Takxke (OpMHUpPYETCs 3a
CYeT M3MEHEHUs OanaHca TOHyca CHMITATHYSCKOW W TapacHMIATHYeCKOW aBTOHOMHOU
HepBHOW cucTembl [15]. JImsg dKcrepuMEHTanbHOW padOThl PHUTMBI  TEMIIEPATYPHI
«TEIUIOBOTO  Si/ipa» JKUBOTHOTO 3HAYMTEIBHO Oojee YHAOOHBIH IS JUIMTENBHOMN
PETUCTpALIMH TTApaMETp, YeM BapuabeTbHOCTh CEpASIHOT0 PUTMA.

Hpyroit ¢opMoii PUTMHUYECKOW AKTHBHOCTH SIBIISETCS IHUKJI COH/OOIPCTBOBAHUE.
Juis nTHL XapakTepeH OJAHOKPATHBIM MEepHOJl CHAa B TEUCHUE CYTOK (MOHO(]A3HBIN), a I
rpbI3yHOB — monuda3Heiii. B mepuon cHa Temrieparypa Tena NTHIBI COCTABISET OKOJIO
38°C, a mpu mnpoOyxaeHHH pe3ko TmoBbimaercs a0 41-42 °C, 9to mO3BOIISAET
perucTpupoBaTh BpeMs NpoOyKJeHHs ¢ ToyHOCThIO 10 1 wmwuH. [lpeacraBnsercs
WHTEPECHBIM CBS3aH JIM MOMEHT NPOOYXKIEHUS NTHIBI C TEPUOJaMU HAMOOIBIINX
€KEMHUHYTHBIX TPHUPANICHANH TeMIepaTypsl Tela B TPYIMIE MBIIEH, OTPayKaIOIIIX
mpeobafanie B 5TOT MOMEHT TOHyCa CHMITATUYECKOrO OT/eJia BETeTaTUBHOW HEPBHOM
cuctembl. DakT CBA3M 3TUX MPOIECCOB Y JKUBOTHBIX, MPHHAICKANUM K Pa3HBIM
KJlaccaM M MMEIOIINX pa3Hble aJalTallOHHBIE CTPAaTeTHH, MO HalleMy MHEHHIO, OyneT
JOTIONIHUTENBHBIM ~ (paKTOM,  yKa3plBaIOIIMM  HA  CYIIECTBOBAaHWE  BHEIIHETO
KBa3UPUTMHUYECKOTO (haKTopa CPeIbl, BIUSIONIETO Ha aKTUBHOCTH JKHBBIX OPTaHU3MOB.

Iens — O1eHUTH B3aUMOCBS3aHHOCTh PUTMOB aKTUBHOCTH MEXY MPEACTABUTEIIIMU
Pa3HBIX KJIACCOB TEIIOKPOBHBIX KUBOTHBIX (TITHIBI M MIEKOIHUTAIOIIHE).

C o100 11IENBIO:

1) Ilpoananu3upoBaTh CBS3aHHOCTb HM3MEHEHUM CIEKTPaJbHOM IUIOTHOCTU
MOIITHOCTH TEMIIEpaTypbl Tela y OOBIKHOBEHHBIX 3enenymek (Chloris chloris) B
YCIIOBUSIX HEBOJIM M TAOOPATOPHBIX MBITIEH.

2) OneHUTh CTaTUCTUYECKYI0 3HAYMMOCTh COBMAJEHUN MeEXIy MOMEHTaMHU
MpoOYX/ICHUS BOJIGHBIX TIONMOJBHEW (Sitta europaea) ¢ MOMEHTaMU HaWOOJBIIHX
€KXEeMHHYTHBIX ITPUPOCTOB TEMIIEPATYPHI TEJIa B TPyIIe J1a00paTOPHBIX MBIIIEH.

MATEPUAJIBI U METO/IbI

DKxcnepumenmsl no CONOCMABNEHUIO CHEKMPO8 OUHAMUKY MeMnepamypsl mena
pasuvlx epynn dcusomuuix. bpUTO TpoBeneHO aBe cepum ucciaemoBanus (Tabmuria).
CpaBHHBaeMbIE MEXKIY COOOW TPYIIBI COCTOSUIM M3 CaMIIOB JIAOOPATOPHBIX MBIIICH
muann C57B1/6 u 00bikHOBeHHBIX 3enenyiek (Chloris chloris). [ITuIbl ObUTH OTIOBIEHBI
3a 1-2 Mec A0 Hayana ’KCrepuMeHTa. Bee axcrepuMeHTalbHBIE AKUBOTHBIEC COACPKAIHUCH
B HHAVBHAYATbHBIX KJIETKax IPH €CTECTBEHHOM OCBEUICHHH WIH HCKYCCTBEHHOM
MIOCTOSTHHOM OcBelleHHH HHTeHCUBHOCThI0O 700-800 nk M 1BETOBOM TemmepaTypoi
4200 K.
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Taoauna
XapakTepHCTHKA IKCIEPUMEHTA M0 CONMOCTABJIEHHIO CIIEKTPOB MOIITHOCTH
TeMIepaTyphl TeJIa MEKIAY ABYMA IKCIIEPUMEHTAIBHBIMA IPYNIIAMH ;KHBOTHBIX

[Tepuon I'pynna 1 I'pynna 2

uccnen. | Bun n | Ocsem. | Mecto Bun n | Oceem. | Mecto
26.03 — | Muib 8 | Ecrect. | Psa3aHck. Chloris | 4 | Ecrect. | MockBa
07.04 C57Bl/ 00J1. chloris

2020 6

20.07 — | Mpib 9 | Ilocr. Psazanck. Chloris |9 | Ecrect. | Pa3anck.
06.08 C57Bl/ 00I1. chloris 00J1.
2021 6

DKcnepumenmosl N0 CONOCMABLEHUIO  MOMEHMO8 NpoOYNHCOeHUsT U HA4ald
AKMUGHOCMU NIMUY U OUHAMUKU meMnepamypuvl meaa mvluseti: VicciegoBanne AMHAMHUKH
TeMITepaTyphl Tena y JabopaTopHbIXx MeImer ymamn C57Bl/6 mpoBomunam B Tpymime
JKUBOTHBIX  (n=12), KUBYIIMX B WHAWBUAYAIbHBIX IJIACTUKOBBIX  KIIETKaX
(40x14,5x24 cm). Jloctynm k Bome W mumie ObUT CBOOOJHBIM. 3amaca BOJBI M TTHIH
xBaTaso Ha 20 CyT, YTO MO3BOJISIIO HE TPEBOKHUTH KUBOTHBIX. JKHBOTHBIE COJIEPIKAIHCH B
YCIIOBUSIX ~ TIOCTOSIHHOTO  HESIPKOTO  OCBEIICHHSA, BBI3BIBAIONIETO  IpeodiagaHme
YIIBTPaIuaHHBIX PUTMOB aKTUBHOCTH, a IIMPKAIUAHHBIN PUTM CHIDKAET CBOKO aMILTUTYIY
U IPHOOPETAET XapaKTep «CBOOOAHOTEKYILET0» C MEPUOJOM OKOJIO 25 4acoB.

Peructpammro MOMEHTOB TIpOOYXIEHHS W BBIXOJa W3 HOWIEKHOTO IyIlia
MPOBOIMIN Yy 8 caMIlOB OOBIKHOBEHHOTO TOMOJN3HS (Sifta europaea), B bBUTIEBCKOM
necomapke T. MOCKBBI, HaxoAsmeMcsi B 2 KM OT MeCTa COJACp)KaHHSA TPYIIIbI
nmabopaTopHbIX MbImel. MccnemoBanmsi TpoBomwimm B HosiOpe-mekabpe 2021 T.
TemnepaTypy Bo3ayxa B BEpXHEH 4acTH AyIUla, T7I€ HOUYET MOTOI3€Hb, PErHCTPUPOBATN
mataukom JITH4-28 (000 «3OMBU PECEPY»/ LLC EMBI RESEARCH,
HoBocubupck).

Bo Bcex skcnepuMeHTax TeMrepaTrypy Tejla U3MEpsUIM C 4acToTod 1 pa3 B MUHYTY
Npy MOMOIIM HMMIUIAHTHPOBAaHHBIX B OpIOMIHYI0 TonocTh naTuukos JITH4-28/TL4-28
(OO0 «©OMBMU  PECEPY»/ LLC EMBI RESEARCH, HoBocubupck).
BryTpubprommHHOEe BHEAPEHHNE JAaTYUKOB MPOBOIMIN HE TMOIKE, 9eM 3a 2 HelelH J0
MIPOBEICHMSI DKCIICPUMEHTA, UCIIONB3Ys B KadecTBe aHecTeTnka 3oietnn («Virbac Sante
Animale», ®paHuus), BBOAUMOIO BHYTpUMBIIIEYHO B no3e 5-7 wmr/kr. Ilponemypa
JKCTIIEpUMEHTa 0J00peHa komuccuer mo Omodtmke MIIDD PAH mporokom Ne 14 or
15.01.2018.

CratucTiueckyto 00padOTKy JaHHBIX MPOBOIWIIN C TIOMOILBIO IPOTPaMMHOTO MaKeTa
Statistica 7. CHexkTpalbHBIH aHaiW3 MPOBOIWIA METOIOM OBICTPOro MpeoOpa3oBaHUs
Oypre. C 1enpi0 BBISIBICHUS CHHXPOHHOCTH M3MEHEHHS CIIEKTPOB TEMIIEpaTyphl Tela
MBIIIEH M NTUL paccUUThIBaIM Kod(h¢duuueHT koppensiuuu Crnmupmena. s OLEHKH
CTaTUCTUYECKON 3HAYMMOCTH YaCTOTHI COBIAJCHUS MOMEHTOB BBIXOJOB M3 AYIUIA MTHIL
OTHOCHUTEIIFHO MaKCHUMAaJIbHBIX MIPUPOCTOB TEMIIEPATYPHI TeJla MBIIIEH TPUMEHSIIH Z-TECT
JUTSL ABYX BBIOOPOYHBIX goned. OLEHKY CTaTHCTUYECKOW 3HAYMMOCTH Pa3UYUN MEXIY
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MoKa3aTelAMH MPOBOJAWIM HEMapaMeTPUUYECKUM MeTogoM ManHa-YuTtHu. Paznuuusd
CUMTAIIA CTATUCTUIECCKHU 3HAUMMBIMHU TTpH p<0,05.

PE3YJIBTATBI 1 OBCYXIEHUE

HecMotpst Ha TO, YTO CHEKTPHI JMHAMUKH TEMIIEPATyphl Tela y MTUI[ U MEJKHX
MJICKOITUTAIONTNX MMEIOT OIpeeIIeHHbIe cXoaHbIe eproasl [10, 11], MOXKHO 3aMETHTh,
YTO B pasHble THH HAOMIOMAeTCsl TpeodiiamaHue OmpenelicHHBIX TapMOHHK. C IENbIo
MPOBEPKHU JOCTOBEPHOCTH ITOTO HAOJIOJIEHUS MBI PACCUUTHIBAIU KOA(PPHUIIMEHT Kpocc-
KOPPENSAIUN MEXKAY CIIEKTPaMH MOIITHOCTH TEMIIEpaTyphl Tela B AuanazoHe 6—20 MUH B
TpYyIIax CaMIIOB JIAOOPATOPHBIX MBIICH U 0OBIKHOBEHHOU 3enenyinku (Chloris chloris).
B kadecTBe MCXOAHOTO BPEMEHHOTO psa HCIIOJNB30BAIH IOKA3aTeNlb €KEMUHYTHOTO
U3MCHEHUS TeMIIepaTyphl Tella, T.K. TakoH mnpueM AudQepeHIUpOBaHMs JTUHAMUKA
TEMIEpaTypsl MO BPEMEHH TMPUBOIUT K HUBEIMPOBAHHWIO CYTOYHOTO TpPEHAA U
YBEJIMYCHHUIO BBIPAKEHHOCTH PUTMOB BBICOKOYACTOTHOTO Auamna3zoHa. Dypbe aHamu3y
MOJIBEPTAINCh MEIUAHHBIC 3HAYCHHUS W3MCHCHHUS TEMIIEpPaTyphl Tella [0 TPYIIe
JKUBOTHBIX. HIMBUIyaTbHBIN aHaM3 BPEMEHHBIX PSJIOB Oosiee HHPOPMATUBEH, OJTHAKO
UCXOJNll W3  HAIlero  MPEOIOoJOKEHWs O  Hajuuyue  BHENHero  (akropa,
CUHXPOHHU3HUPYIONIETO JTaHHBIC PUTMBI, Mbl ONUPATUCh Ha MEIUAHHOE 3HAYCHUE II0
Tpynme, OTpaKarollee CyMMapHYI KOJUICKTUBHYIO  PEAaKIMI0 JKUBOTHBIX  Ha
(dakrop/daktopel cpempl. Ha pucynke 1 mpeacrtaBieHbl KO3(QQHUIMEHTH KpPOCC-
KOPPENSAIUN CIEKTPOB MOIIHOCTH PACCUYMUTAHHBIX JJI KAXKIBIX CYTOK MEXKAY TPYyIMIaMu
KUBOTHBIX. B mepuox 26 mapta — 13 ampens 2020 r. uccnenoBanach AWHAMHUKA
TEMIEpaTypsl Tela y TPYIIBl JabOpaTOPHBIX MBIIIEH W OOBIKHOBEHHBIX 3E€JICHYIIEK,
HaXOJIMBIIIUXCS TPU €CTECTBEHHOM OCBEICHUH, HO pa3HECEHHBIX Ha 240 KM B IOTO-
BOCTOYHOM. MequaHHOe 3Ha4YeHHuEe Kod(QuIiMeHTa kKpocc-koppeisiuu coctasuwio 0,11
(0,08; 0,20), Torma xak mpu pacdyere KOIPQPUIIMCHTa KOPPEIAUNT MEXKITYy CMEIICHHBIMHU
mo BpeMeHr Ha 1 cyt mokasarensmu oH coctaBmia 0,01 (-0,06; 0,11) (Puc.1, cepus 1).
Mexny mokasatensMu  Kod(hUIMEHTa KPOCC-KOPPENSIUN  CIEKTPOB  MOIIHOCTH
TEMIIEPaTyphl TeNa MBIMIEH ¥ 3CIICHYNIEK, pPACCYMTAaHHBIX O€3 CMEIIeHus U CO
CMEIICHNEM TI0 BPEMEHH, yCTAHOBIIEHO CTAaTHUCTHYECKH 3HaumMoe pasnuuane (p=0,005;
7z=2,81). AHajmornyHas 3aKOHOMEPHOCTh HaOmomanace B mepuon 20 uroist — 6 aBrycra
2021r mpu COMOCTaBIEHWM CHEKTPOB MOIIHOCTH TEMIIEpaTypbl Tela Yy MBILIEH,
HaXOJSIINXCA B YCJIOBHAX IOCTOSHHOTO HESPKOTO OCBEIIEHUS M 3€JeHYIIeK IpHU
ectecTBeHHOM ocBeniennu (Puc. 1, cepus 2). B atot BpeMenHOH neproa Ko3hOUITUSHTHI
KPOCC-KOPPEIIALUN CIIEKTPOB MOIIHOCTH TEMIEpPaTyphl Tela MBIIICH U 3eleHYIICK
paccuuTaHHBIX 0€3 CMEIICHUS U CO cMemeHreM 1o BpeMenu coctaswiu 0,13 (0,10; 0,24)
u 0,08 (-0,06; 0,13) COOTBETCTBEHHO M WMEIH CTATHUCTUYCCKYIO 3HAYUMOCTH Pa3IHuni
(p=0,002; z=3,03). B cymme 3a 37 gHeil 3KCHEPUMEHTAa CTATUCTUUYECKU 3HAYUMBIX
MOJIOKUTENEHBIX KOA()(QUIIMEHTOB KOPPEISAIUN MEXKIy CHEKTpaMU TEMIIEPAaTyphl Tela
MBIIIEH ¥ 3eJeHyIeK 3apeructpupoBano 43 % (16 w3 37), Torma Kak NpU pacdere
JTAHHOTO TIOKa3aTella co cMmemeHneM 1o Bpemen:n Ha 1 cyt 20 % (15 w3 74). Takum
00pa3oM, CBSI3b MEKAY CIIEKTPaMK MOITHOCTH TEMIIEPATyphl Tella MbIIIeH U mTull Ooliee
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3HaYuMas TPH pacueTe OJHOBPEMEHHBIX PsIOB [aHHBIX, YeM INPU CMEUIEHHH II0
BPEMEHH.

0,30

0,25

0,20

0,15

0,10 - @ 6e3 cmelweHns

i
0,05 - | ElcocmeweHnem

0,00 - = T 1

KoadduuymeHT Koppenauumu

-0,05

-0,10

Cepum aKcnepumeHTa

Puc. 1. KoadduimeHTbl KpocC-KOPPESILMY CIIEKTPAIbHON MOIITHOCTH TEMIIEPaTypPhl
Tena B auama3oHe 6-20MHH MeXAy IByMs Tpymnmamu KUBOTHBIX (Cepus 1: MpImu u
3enenywky 26.03 — 7.04 2020; Cepwus 2: mbiu u 3enenymku 20.07 — 6. 08 2021), panal:
0e3 cMellleHUsI — PACCUMTAHHBIX JIJIST OTHOBPEMEHHBIX COOBITHN U Psii2: €O CMellleHueM
— IS pAZIOB, CABMHYTHIX OTHOCHUTENIBHO JIPYT ApyTa Mo BpeMeHH Ha | CyT.

Ha pucynke 2 npencraBieHbl IpUMEPHl TUHAMUKN TeMIEpaTyphl BO3AyXa B BEpXHEi
yactu aymwia. C TOYHOCTh A0 1 MHH MOXHO 3aperHCTpUpOBaTh MOMEHTBHI PE3KOTO
YBEIMYEHHS TEMIIEPATyphl BO3LyXa, OMPEEIISIOMErocs: MpoOyKICHNEM NTUIBI U TOUYKY
Hayajga pEe3KOr0 CHIDKCHUS TEMIIepaTypsl BO3AyXa, OOYCIOBICHHOTO IOKHAaHUEM
nrureid gymia. MoMeHTHl NpOoOYKAEHHS JOCTOBEPHO PErHCTPHPYIOTCS HE BCErna, B
JaHHOM npumepe y nrunbl Ne2 u Ne4 Henb3s BBIICIUTh TOYHON MUHYTBI PE3KOTO
Hayaja yBEJUYEHHsI TEeMIepaTypbl OT HOYHOIO ypoBHS. B aHanu3 ObUTM BKITIOYEHEI
TOJIBKO YETKO PErHCTpUpyeMble MOMEHTHI NpoOyxkaeHus (165 u3 376 ciyuaes). Brixon
K€ TIOMOM3HS M3 AyIla 3aperHCTpHpoOBaH BO Bcex 376 ciuywasx. Ha pucynke 3
MpeCTaBlIeHa AMHAMUKAa MEIWAHHOTO 3HAYEHUS BEJMYMHBI €XEMHHYTHOTO M3MEHEHHSA
TEeMIepaTypsl Tejla MO TIpymne J1adopaTopHBIX  Mbimied. MOXHO — 3aMETUTD
PEUMYIIECTBEHHOE COBIAJCHUE MOMEHTOB INPOOYXKIEHHS M BBIXOAA IIOIOJI3HEH U3
JyIIa ¢ MAaKCHMAJIbHBIMHU TIPUPAIIEHUSMH TeMIIepaTyphl Tesla Ja00paTOPHBIX MBIIICH.
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Puc. 2. [lpumepsl TUHAMHKH TeMIIEpaTypbl BO3JIyXa B BEPXHEW YacTH IyIlia, TIE
HOYYeT camMell momnoj3ua. Ha pucynke npusezeHbl qaHHbIe 1m0 4 ocodsm 3a 18. 12, 2021.
MoMeHTBI TPOOYKICHHS BBIJICIICHBI KPYITHBIM KBJIPaTOM, & BBIX0JIA U3 AYIUIA — KPYTOM.
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Puc. 3. MennanHoe 3HaueHUE BEIUYMHBI SKEMHHYTHOIO W3MEHEHUS TEMIIEPaTyphl
Tesa B rpynmne JadopaTopHbIX Mblnei (n=13). BegeneHnsl TOUKH, COOTBETCTBYIOIIUE Y
MOMONI3HEH MOMeEHTaM MpoOykaeHus (KBagpaT) M BBIXOAa U3 Jymia (Kpyr).
TIpounmItocTpupoBaH TOT XK€ BPEMEHHOM MEPUOJ], UTO U Ha pucC. 1.
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Pacnpenenenre MeTo10M HAJIOKCHHBIX 3ITOX MOMEHTOB BBIXOJ[A M3 IYIUIA BOJBHBIX
MTOTIONI3HEH OTHOCHUTEIHFHO SKCTPEMYMOB €KEMHUHYTHOTO TIPUPAIICHUS TEMIIEPATYPHI TENIa
M0 TPYIIE JIAOOPATOPHBIX MBIIIEH MPEJCTABICHO HA pUCYHKe 4. MakCUMalbHOE YHCIIO
MOMEHTOB TIpOOYXJeHUs Tmonoi3Heil (76 ciay4aeB) 3aperHCTPUPOBAHO B TEPHOT
MaKCUMAJIBHBIX TIOKa3aTeIeH MPHUPOCTa TEMIEpaTyphl Tejla MBIIeH, Toraa Kak 3a
2-3 MUH JI0 ¥ TIOCJI€ ATOr0 MOMEHTA TOJIbKO, B cpemHeM, 1o 20 coOwituil. [1o kxputepuro
JUTSL OIICHKH JIBYX BBIOOPOYHBIX JIOJICH BEPOSATHOCTH CIYyYAHOTO COBIAJCHUS B TAHHOM
ciayuae cocrapisger MmeHee 0,001 %.

80

70 A

60 \

50 \

40 /

30 // \-"‘"
20 "\J

10

Yucno chyuyaes

O T T T T T I 1
-3 -2 -1 0 1 2 3

MWHYTbI OTHOCUTEIBHO MaKCMMabHbIX NPUPOCTOB
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Puc. 4. PacmpeneneHue METOIOM HAJOXEHHBIX A3MOX YHCIA CIy4yaeB YTPEHHETO
BBIXO/Ia TIOMOJ3HEH W3 AyIiia OTHOCHUTENIHHO MOMEHTAa PETHUCTPAIMN MaKCHMAalIbHBIX
MIPUPOCTOB TEMIICPATYPHI TEJIa B TPYIIIIE JIAOOPATOPHBIX MEITIICH (n=12).

Ilo mnpuurHe 3HAYMUTENHHO MEHBIIETO 4YHCIAa CIy9aeB 3aperHCTPUPOBAHHBIX
npoOyKACHUH, YeM BBIXOJIOB M3 JYIUIA, C IENbI0 CONOCTABICHHUS JaHHBIX C TUHAMUKOM
TEMIIEpaTyphl TEJIa MBILIEH MBI BBHITTOJHUIN PACIPEICICHUE METOIOM HATOXKEHHBIX SI0X
JIAHHBIX €XEMUHYTHOT'O U3MEHEHUS TEMIEPaTyphl Tella MO TPYIINE MbIIICH OTHOCUTEIBHO
MOMEHTOB MpoOysxaeHus nonojsuei (Puc. 5). Okaszanoch, 4T0 B IEpUO MPOOYKIACHUSA
MOTIOJI3HEH HAOMIOAAr0TCS HaMOOJBIINE SKEMUHYTHBIC YBEITHUCHUS TEMIICPATyphl Tela
Melmei. [lokazaTenu wu3MeHeHUst TeMmmepaTypsl Tena B MoMeHT () cTaTUCTUYECKU
3HAYMMO Pa3INYalOTCs C TAaKOBBIMHU 32 2—3 MHH JI0 W TIOCIIE HCCIEIyeMOrO COOBITHS
(p<0.0001).
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Puc. 5. PacnpeneneHue METOAOM HAJIOKEHHBIX D3M0X JUHAMUKH EXEMUHYTHBIX
U3MEHEHHUIM TeMIepaTypsl Tella JIa0DOpaTOPHBIX MbIIICH (OTKIOHEHHE MEIHAHHOIO
3HaueHHUs 1O Tpymme (n=12) OT cpemHero ypoBHS Ha aHAIM3HUPYEMOM BPEMEHHOM
OTpEe3Ke) OTHOCUTEIHLHO MOMEHTOB NPOOYKICHHUS TIOMOJI3HEH, OIMPEACIsIeMbIX I10
PE3KOMY YBEJIMUYEHHUIO TEMIIEpaTyphl BO3/lyXa B AYILIC OTHOCUTEIHHO HOYHOTO YPOBHSA
(n=165). IIpencraBieHbl MeIUAHBI 1 HHTEPKBAPTUIHHBIA pa3Max.

3AK/IIOYEHUE

B pabote mokazaHO 4YTO, CBSI3b MEXAY CIIEKTpaAaMH MOIIHOCTH TEMIEPATyphl Tela
MBIIeH 1 nTyll 0osiee 3HaUMMast MPH pacueTe OJTHOBPEMEHHBIX PSIOB TAHHBIX, YEM MPH
CMEIICHUU TI0 BPEMEHH JAHHBIX TEMIEPATYyphl Teda MTULl, OTHOCUTEIHHO MBIIIEH. DTOT
(hakT yka3piBaeT Ha OJHOBPEMECHHOC W3MEHEHHE (OPMBI CICKTPOB MOIIHOCTH
TEMIEpaTypsl Tela NTHIl W MIEKONHUTAIOIMNX. YUYWTBHIBasS MPUHIWIHAIGHO pa3HbIe
CTpaTernuy aganTalyidi y HMCCIEHOBAHHBIX BHIOB JKMBOTHBIX M B TOM dYHCIE (QOPMBI
CYTOYHOUM aKTUBHOCTH, HAJIMYKME CHHXPOHHBIX M3MEHEHUH MPeo0IagaroIinuX MEPUoIoB B
OUHAMHUKE  TEeMIIepaTypbl Tella  yKa3blBaeT HA  CYMIECTBOBAHHWE  BHEIIHETO
KBa3HPUTMHUYECKOTO (haKTOpa CPEJIbl, ONMPEEISIONIET0 3TH KOIeOaHusl.

MoMmeHTHI PoOYKICHHS U BBIXO/1a MOTOI3HEH 3 HOYHOTO YOSKHIIA HAOIFOat0TCS
MPEUMYIIECTBEHHO B TIEPUO]T MAKCHMATHHBIX )KEMUHYTHBIX TIPUPAIICHUIN TeMIIepaTyphl
Tena y nabopaTopHbIx Mblmel. ClieoBaTeNbHO, CYIIECTBYET MpsiMas CBI3b MEXIyY
YBEITMUEHHEM  TEMIIEpPaTypbl Tela Yy  MbIIeH, OTpakalomuM TpeodiiajaHue
CUMIATHYECKUX BIUSHUA B 3TOT MOMEHT BpPEMEHH, W NPOOYKICHHEM MNTUI[ U HX
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NPUHITHEM pEIleHHs O BbIXoje u3 aymia. Iloixydaercs, 4To yBelnHYeHUE €XEMHHYTHBIX
IPUPOCTOB TEMIIEpaTyphl Tejda MO IPYIIE J1a0OpaTOPHBIX MBIIIEH ABISETCS MapKepoM
BHEILIHETO (hakTopa Cpebl, BEI3BIBAIOIIETO POOYKICHHE U HAYaI0 aKTUBHOCTH TITHII.

TakuMm (QakTOpoM MOTYT SIBISATHCS KBa3HPHUTMHUUYECKHE KOJeOaHHS reOMarHUTHOTO
TOJISI, YTO MOKa3aHo B psize padbot [16-21]. OmHako HY)KHO YIUTHIBATh, YTO aHAJIOTHIHBIN
CIEKTp HaOMIOAaeTCs B Pa3UUHBIX refuoreodusnyeckux mnpoueccax [22]. [losromy ais
YCTAHOBJICHUS IPUPOJIBI 3TOTO (aKTOpa HEOOXOIUMBI SKCIIEPUMEHTHI 110 3KPAaHUPOBAHHIO
WIN MCKYCCTBEHHOMY BO3ICHCTBHIO TpearosiaraeMeiM ¢u3ndeckuM (akropom. Mertox
perucTpanuy JUHAMHUKU BHYTPUOPIOIIHOM TeMIepaTypbl Tejla Yy J1abopaTOpHBIX
JKUBOTHBIX SIBJISIETCS MH(OPMATHBHBIM, YIOOHBIM M SKOHOMHYHBIM JUIS TaKOro poza
UCCIIEJOBAHUM.
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RELATIONSHIP OF ULTRADIAN RHYTHMS OF ACTIVITY IN THE RANGE
OF 6-20 MIN BETWEEN REPRESENTATIVES OF DIFFERENT CLASSES OF
TEMPERATURE ANIMALS

Diatroptov M. E."*

!Institute of Ecology and Evolution A.N. Severtsov Russian Academy of Sciences, Moscow,
Russian Federation

2y. A. Nasonova Research Institute of Rheumatology, Moscow, Russian Federation
E-mail: diatrom@inbox.ru

The interrelation of the rhythms of activity between representatives of different
classes of warm-blooded animals (birds and mammals) was investigated. We analyzed
the relationship of changes in the spectral power density of body temperature in common
greenfinches (Chloris chloris) in captivity and laboratory mice. The statistical
significance of the coincidences between the moments of awakening and the onset of
activity of free nuthatches (Sitta europaea) with the moments of the greatest every minute
increase in body temperature in a group of laboratory mice was evaluated.

In all experiments, body temperature was measured at a frequency of 1 time per
minute using DTN4-28 / TL4-28 sensors implanted into the abdominal cavity (EMBI
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RESERCH LLC, Novosibirsk). Intraperitoneal insertion of sensors was carried out no
later than 2 weeks before the experiment, using Zoletil (Virbac Sante Animale, France) as
an anesthetic, administered intramuscularly at a dose of 5-7 mg/kg. Air temperatures in
the upper part of the hollow were recorded with a similar sensor.

With an accuracy of up to 1 min, it is possible to register the moments of a sharp
increase in air temperature, which is determined by the awakening of the bird, and the
point of the beginning of a sharp decrease in air temperature, due to the bird leaving the
hollow. The moments of awakening are not always reliably recorded. The analysis
included only clearly recorded moments of awakening (165 out of 376 cases). The
nuthatch emerged from the hollow tree in all 376 cases. One can notice the predominant
coincidence of the moments of awakening and emergence of nuthatches from the hollow
with the maximum increments in body temperature of laboratory mice.

The distribution by the method of superimposed epochs of the moments of
emergence from the hollow of free nuthatches relative to the extrema of the every minute
increment of body temperature in a group of laboratory mice was carried out. The
maximum number of moments of nuthatch awakening (76 cases) was recorded during the
period of maximum growth in body temperature in mice, while 2-3 minutes before and
after this moment only, on average, 20 events each. According to the criterion for
evaluating two sample fractions, the probability of an accidental coincidence in this case
is less than 0.001 %.

We performed the distribution by the method of superimposed epochs of the data of
every minute changes in body temperature over a group of mice relative to the moments
of awakening of nuthatches. It turned out that during the period of awakening of
nuthatches, the greatest every minute increases in body temperature of mice are observed.
Indicators of changes in body temperature at time O are statistically significantly different
from those for 2-3 minutes before and after the event under study (p <0.0001).

The work shows that the relationship between the power spectra of the body
temperature of mice and birds is more significant when calculating the simultaneous data
series than with a time shift of the data on the body temperature of birds relative to mice.
This fact indicates a simultaneous change in the shape of the power spectra of body
temperature in birds and mammals. Considering the fundamentally different adaptation
strategies in the studied animal species, including the forms of daily activity, the presence
of synchronous changes in the prevailing periods in the dynamics of body temperature
indicates the existence of an external quasi-rhythmic environmental factor that determines
these fluctuations.

The moments of awakening and emergence of nuthatches from the nocturnal shelter
are observed mainly during the period of maximum every minute increments in body
temperature in laboratory mice. Consequently, there is a direct relationship between an
increase in body temperature in mice, reflecting the predominance of sympathetic
influences at this point in time, and the awakening of birds and their decision to leave the
hollow. It turns out that an increase in every minute increase in body temperature in a
group of laboratory mice is a marker of an external environmental factor that causes the
awakening and the beginning of bird activity.
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Such a factor may be quasi-rhythmic oscillations of the geomagnetic field, as shown

in a number of works [16-21]. However, it should be taken into account that a similar
spectrum is observed in various heliogeophysical processes [22]. Therefore, to establish
the nature of this factor, experiments on shielding or artificial action by the putative
physical factor are necessary. The method of recording the dynamics of intra-abdominal
body temperature in laboratory animals is informative, convenient and economical for this
kind of research.

Keywords: ultradian rhythms, synchronizers, heliogeophysical factors, mammals,

birds.
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