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IIpoBeneHo uccnenoBaHue AMHAMUKHA TEMIIEpaTypbl Tejla Yy JABYX H30JIMPOBAHHBIX JPYr OT Apyra rpymn
MBIIICH, HAXOISAIINXCS B YCIOBHSX IIOCTOSIHHOTO OcBemenus. Jis auanazona nepuoaos 620 u 100-260 mun
IMOKAa3aHO, 4YTO HW3MCHCHHEC CICKTPOB KOJECOAHWH TEMIIepaTypbl Tella Yy MBINIEH HCCICAYEMbIX TpPYIII
HaOMoaeTcsl MPEeUMYILECTBEHHO OAHOBpeMeHHO. [loka3zaHo, 4TO B Mepuoj] BO3MYLICHMH I'€OMarHUTHOTO
nojst 3eMiM U OTPHULATEIbHBIX 3HAYCHUH BEPTHKAJIbHOW KOMIIOHEHTHI MEXIUIAHETHOTO MAarHUTHOTO IIOJIS
Ha0II0JaeTCsl OTCYTCTBUE JOCTOBEPHON KOPPEILIIMU MEXKAY CIEKTpaMy U3MEHEHUs TeMIIepaTyphl Tejla IBYX
UCCIIeyeMbIX TPYII JKUBOTHBIX. Takke y M30JIMPOBAHHBIX OPYr OT Apyra MbIledl ycTaHOBIEHa (a3oBas
B3aUMOCBSI3b PUTMOB aKTMBHOCTH/TOKOM. [10-BUAMMOMY, 3TO CBSI3aHO C CHHXPOHM3HMPYIOILUM ICHCTBHEM Ha
PUTMHKY TeMIEpaTyphl Teja U aKTUBHOCTb MBIILIEH, H30JIMPOBAHHBIX OT CBETOBBIX OPUEHTHPOB CMEHBI AHS U
HOYH, TTOKA HE BBISBJICHO BHEITHETO (haKTOpa CPEIIbL.

Knroueswie cnoea: ynvTpagrianible PUTMBI, LUK aKTUBHOCTB/TIOKOM, CHHXPOHHU3ATOPbl, FEOMAarHUTHOE IOJIE,
MBIIIIH.

BBEJIEHUE

[lpu wccnenoBaHUM AWHAMUKA Pa3MYHBIX (POPM aKTUBHOCTH JKUBOTHBIX M YEIOBEKa
BBISIBIISICTCS LIEJBIN CIEKTP PUTMOB C MEPUOIOM OT MIJUIMCEKYH/I 10 HECKOJBKUX CYTOK [1—
6]. Cumuraetcs, 9TO yIbTpaAHaHHBIE PUTMBI (TTeproT < 239) UMEIOT YHIOTCHHYIO TTPUPOAY U
OTIPEJICIISIIOTCS IEPUOJMUCCKON aKTUBAIMEH HEPBHOU cHUCTeMBI. B yacTHOCTH, 2—5-4acToBbIC
PUTMBI aKTUBHOCTH/TIOKOSI Y TPBI3YHOB CBS3BIBAIOT C TICPHOJUYECKHMHU KOJICOAHUSIMH B
JMoaMIHEPTIIeCKUX CTPYKTYpax MOI0CcCaToro Teja ToJIOBHOTO Mo3ra [7, 8].

HexoTtopele aBTOpHI yKa3bIBaIOT HAa BO3MOXHOCTH CHHXPOHM3AITUN OMOJOTHICCKUX
puTMOB (haKTOpaMu BHEIIHEH Cpellbl, B TOM YUCIIC U KBa3UPUTMUYCCKUMH KOJICOAHUSIMH
reomargutHoro mnoys (I'MII) [9, 10]. B wyactHocTM B JIMHAMHMKE JBHUIaTEJIbHOMN
AKTHBHOCTH KpBIC OBLIM BBISBICHBI PUTMHUYCCKHAE COCTABIIIONINE XapaKTePHBIC IS
cnektpa konebanuii ['MII [11]. B muanazone wactot 0,5-3 MI'11 mpu uccrnenoBanuu Ha
3I0POBBIX JIIOJX TIOKa3aHa CHUHXPOHW3AlUs JWHAMHUKU BapuaOEITBbHOCTH CEpACYHOTO
putMa ¢ mMmeHeHusMu ['MII [12]. Taxke BBISIBICHA CBS3b H3MCHCHUS AKTHBHOCTHU
ABTOHOMHOW HEPBHOH CHCTEMBI C TCOMarHUTHBIMU (akTopamu cpenst [13, 14].
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Panee Hamu OBUIO YCTAQHOBJIEHO, 4YTO Yy MEJIKHUX MJICKONUTAIOUIMX M ITHUL,
pasinyaroUIMXCcsl YpOBHEM OOMEHa BEILECTB, MEPUOJbl EKEMHUHYTHBIX HW3MEHEHHUH
TEMIIepaTyphl Tela OAMHAKOBEIE U, 00Jiee TOTO, Y pa3HbIX 0COOEH 3T PUTMBI COBIAIAIOT
no ¢asze [15]. DtoT Pakt ykazpiBaeT 1100 Ha K30TCHHBIA MEXaHU3M UX (POPMUPOBAHHS,
au00 Ha  BBICOKYKO CTENEHb CHHXPOHM3AIMM  3THX  SHAOTEHHBIX  PUTMOB
(akTopom/pakTOpaMu BHEIIHEH CPEIIBI.

Brio mokazano, uto ¢aza puTMoB Temmeparypsl Tena B auanazone 100200 muH y
MBIIIEN HaXOASIIMXCA Ha pa3HbIX jgoirortax (MockBa W VYJIBSIHOBCK) B YCJIOBMSIX
IIOCTOSIHHOTO OCBEIIEHHS M, CIIEIOBATENbHO, JIMIICHHBIX CBETOBBIX OPUEHTUPOB CMEHBI
LHKJIa IeHB/HOYb, IPUYPOUEHBI K MECTHOMY COJIHEYHOMY BpeMeHH [16]. DTOT dakT Tarke
yKa3blBa€T Ha CYLIECTBOBAaHWE BHEIIHEro (akTopa Cpeabl OTIMYHOIO OT pEeXHUMa
CBET/TEMHOTA, KOTOPBIA CHHXPOHM3UPYET YIbTpanuanusie putMbl (YP). B kauecTBe Takoro
CHUHXPOHH3aTOpa IIUKJIa aKTUBHOCTB/TIOKOM MOTYT BBICTYNaTh Bapuanuu I'MII [17].

JleTanpHOrOo aHaiM3a COMPSUKEHHOCTH W3MEHEHHM PUTMHYHOCTH JIHHAMHUKHU
TEeMIIepaTypsl Tela Yy [BYX H30JUPOBAHHBIX APYr OT Jpyra IpyNil >KUBOTHBIX HE
NPOBOAMIIOCH, TOTJA KaK TakWe JaHHbIC ObLIM OBl IMOJIE3HBI IS M3YYEHHUS MEXaHH3MOB
¢opmupoBanus U cuHxpoHuzamuu YP. YuwmteiBas, uro I'MII moxer ObITh (hakTOpOoM
cuHXpoHu3anuu YP 1enecoobpa3Ho ONEHUTH BIHSHHUE TeprHoa0B Bo3MyieHHoro ['TIM Ha
BBIP@KEHHOCTh CHUHXPOHU3AI[MM PUTMOB aKTMBHOCTH MEXIy ABYMsI HU30JIMPOBaHHBIMU
JpYT OT Ipyra TpynnaMu JabopaTOPHBIX KUBOTHBIX.

Ienp — u3yuuTh JUHAMUKY HW3MEHEHHUS CTEIEHW CHHXPOHHU3AllMU pPUTMOB
temriepatypsl Tenma B 6-20 u 100-260-MHHYTHOM AMana3oHE MEPHOIOB MEXTY IBYMS
M30JINPOBAHHBIMHU JIPYT OT Jpyra M HaXOJAIIMMHUCA B YCIOBHSAX NMOCTOSHHOTO OCBELLIEHUS
TpynmaMM MbIIIEH, a TakkKe OLEHUTh BIMSHME Ha 3TOT IIOKa3aTelb MEpPHOAOB
BO3MYIIICHHOM T€OMAarHUTHON OOCTaHOBKH.

MATEPHAJIBI 1 METO/bI

PaGoTa BbImosHEHa Ha MOJIOBO3pENbIX caMuax Mblmei muann C57B1/6 maccoii Tena
26291 (n=16). bputo cdopmupoBaHO OBE PAaBHBIX IO YHCIEHHOCTH (N=8) TpyIIBI
J)KMBOTHBIX OJJHA U3 KOTOPBIX HaXOJWJach B M30JIMpOBaHHON koMHate BuBapus UBHJI u
H® PAH (mpimm 3Toi Tpymmbel monydeHsl u3 BuBapus MIIIID PAH), a Bropas rpymma
pacnonarajach B HEXWJIOW KBAPTHPE KWJIOTO AoMa (MBIIIM 3TOM I'pyNIbl NOIYYEHBl W3
BuBapust HUUW mopdonorun yenoseka). PaccTosHrue Mexay MyHKTaAMH COIACPYKAHHS 3THUX
JIBYX TPYII MblIIe cocTaBisiio 2 kM. Ilpu paboTe ¢ 3KcriepUMEeHTalbHBIMU KUBOTHBIMU
PYKOBOACTBOBaJINCH EBpoOIneickoil KOHBEHIMEH O 3allUTe MO3BOHOYHBIX >KHBOTHBIX,
UCIIOJIB3YEMBIX Il SKCHEPUMEHTOB WM Apyrux HaydHbix neneit (CtpacOypr, 1986 r.).
JKuBOTHBIX IEpBOW TPYHIbI COACPKAIM B JIByX 3BYKOM3OJIMPOBAHHBIX BEHTUIUPYEMbIX
KaMepax, ¢ BHyTpeHHUM pa3mepoM 110x45x70 cm. Mplim conepKaiich 1o OAHOW 0ocodu
B IUIACTHKOBBIX IPO3payHbIX Ookcax pasMepamu 16x16x40cMm. B kaxzmoil kamepe
pasmemanoch 1o 4 O0okca W, COOTBETCTBEHHO, B IBYX KaMmepax — 8 MbIieil. B kamepax
TOIepXKHBAach OCTOsIHHAsL Temmepatypa 23-26 °C, obecredmBancs CBOGOMHBIIA
JocTyn K Boje M nume. JKHBOTHBIE HAXOIWIMCh NPH MOCTOSHHOM OCBEIICHHU
uHTeHCHBHOCTRIO 100 JIK OT McTOYHMKA MBeTOBOU Temmeparypoi 3200K.
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JKuBOTHBIX BTOpOW TPYHIBI COACPKATN B MHIWBUAYATbHBIX TUIACTHKOBBIX KJIETKax
(40x14,5%24 cm) ipu octossHHOM yMepeHHoM ocBernernn (400-500 1k oT UCTOYHUKA C
nsetoBol Temmneparypoit 4200K). loctyn k Bojie U nuiie ObUT CBOOOHBIM. 3amac BOABI U
€761 OBUT JOCTATOYCH I HOPMAIILHOTO XKU3HeoOeceueHus B TeueHue 20 CyT.

M3mepeHus Temmeparypsl Teja BBEIIOMHSIUCH ¢ maroM 1 muHyta. C 3TOW IENBIO
nmatauku JITH4-28/TL4-28 (OO0 «OMBU PECEPY»/ LLC EMBI RESEARCH,
HoBocubupck) co BcTpoeHHBIM 3D akcenmepoMeTpoM OBUIM HMIUTAHTUPOBAHBI B
OpIOIIHYIO MONOCTH JKUBOTHBIX HE T031Hee, yeM 3a 10 cyT mo Hadana skcrepuMenTa. [Ipu
OTICpallii B Ka4deCTBE aHECTETHKA HCITONB30Bamm 3oietun («Virbac Sante Animale»,
®panius), BBOAUMOIO BHYTPUMBIIICYHO B J103¢ 5—7 MI/KT. JlaHHbBIE O TeMmiepaType u
JIBUTATEIHHON aKTHBHOCTH HAKAIUTUBAINCH B IAMSATH JaT4ynka B Tedenne 20 cyT, a 3aTemM
CUHUTHIBAINCH OECKOHTAKTHBIM CIIOCOOOM.

Ha ocHoBanum TOro0, 4t0 KO3((UIMEHT KOPPEISIIUU MEKAY TEMIICpaTypol Teia u
JIBUTATEIILHON aKTHBHOCTBIO UCCIICIOBAHHBIX MBIIICH B pa3HbIe MHU cocTaBister ot 0,55 mo
0,74 mpu p<0,001, B TeKCTe CTaThH MBI OTOXKAECTBIISIEM TOBBIIICHUE TEMIIEPATYPHI TeJa C
YBEITUYEHHEM aKTHBHOCTHU YKUBOTHBIX. [[pyruMu aBTOpaMH Y TPBI3YHOB TAKXKE YCTaHOBIICHA
BBIpa)KEHHad CBsI3b Y P ABUraTenbHON akTHBHOCTH M TEMIIEpaTypsl Tena [18].

3HaueHHs TUTAHETAPHOTO WHICKCAa TEOMarHUTHOW akTHBHOCTH (Ap-mHIEKc), Bz-
koMroHeHTBI MMII B3saTeI ¢ caiitoB UBMUPAH (www.izmiran.rssi.ru) u CiIryxObI
Connua (CIIA; www.swpc.noaa.gov).

IIpu cratuctudeckoit 0O6pabOTKE IMONYUYEHHBIX JAHHBIX HCIIONB30BAIN MPOTpaMMy
Statistica 7.0 (StatSoft, Inc.). CnekTpaJbHBIN aHAIW3 TPOBOAWIN METOIOM OBICTPOTO
npeoOpazoBanus Dypre. C [ENbIO0 BBISIBICHUS TOAOOUS CICKTPAILHOW ILIOTHOCTH
MOIITHOCTH KOJICOAaHWH TeMIepaTypsl Tella y JBYX TPYII MEIICH pPacCUNTHIBAIU
koadpduiment ux koppemsiinuu mo Crupmeny (r). C 1menpio BbIABICHHS (Ha30BOTO
COOTBETCTBHSI PUTMOB aKTHBHOCTH MEXJY IBYMs TPYIAMHU KHBOTHBIX HWCIIOIB30BAIU
METOJ] HAJIOKEHHBIX 3MOX: PACIIPENCIIIIN MOKAa3aTeIH TeMIIepaTyphl Telaa OJHOUN TPYIIIbI
MBIIIIEH OTHOCUTEIHHO MPEABAPUTENBHO BBISIBICHHBIX BBIPAKEHHBIX MakKCcUMyMOB (>1 °C
OT UCXOJHOTO YPOBHS) TEMIIEpaTyphl Tela APYTrOH TPYIIIEI KUBOTHBIX. CTaTHCTHYECKYIO
3HAYUMOCTh Pa3IU4IUi MEKIY 3HAUYCHUSMH IMOKa3aTelei, B 3aBUCUMOCTH OT XapakTepa
pactpeneneHus ONpeAesUId 10 TecTy MaHHa-YUTHU (HEHOPMAJIbHOE) WU t-KPUTEPHUIO
CrpronieHTa (HOpManbHOE). Pe3ynbTaThl pacdeToB CUYHTAIM CTATUCTHYECKH 3HAYMMBIM
npu p<0,05.

PE3YJIBTATBI 1 OBCYKJIEHUE

C 1enbio BBISBIICHUS CTCTICHH CUHXPOHHM3AIMM PUTMOB TEMIIEPATYPhl TEIa MEKIY
JIByMsI U30JIMPOBAHHBIMU JIPYT OT JIPyTa TPYIIaMH MBIIICH PaCCUUTHIBAINA KOIPPUIUEHT
KPOCC-KOPPEISIIMK ~ MEXKJY TIOKa3aTesIMH  CHEKTPAJbHOW  TUIOTHOCTH — MOIIHOCTH
©KEMHUHYTHBIX MPUPOCTOB TEMIIEpaTyphl Tella B IUara3zoHe MmeproioB 6—20 MUH y 3THX
JIByX TPYMOI XUBOTHBIX. YUUTHIBAs, YTO TIOJOKUTEIBHBIN KOAIPQPHUIMEHT KOPPEISAIUU
MOXET ONPEACISITHECS CIyYalHBIM COBIQJICHUEM BBIPOKEHHOCTH TEPUOJIOB JTHHAMHUKHU
TEeMIIEpaTypbl Telda DTHX JIBYX TPYII MBIIIEH, Mbl PACCUMTHIBAIU KOIPQHIEHT KpOCC-
KOPPEJSIMY CIIEKTPOB MOITHOCTH HE TOJIBKO JIJISL OJJHOBPEMEHHBIX PSJIOB, HO U CO CABUIOM
Mo BpeMEeHHM Ha | CyT 3HAUCHWI TEMIIEpPaTypbl Tejla OJHOW TPYIIIBI YKHUBOTHBIX
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OTHOCHUTENBHO Jpyroi. PaccumTanHble JUii CYTOYHBIX BPEMEHHBIX HHTEPBAJIOB
KO3(p(PHUIIMEHTBI KPOCC-KOPPEJSIUK IS OJHOBPEMEHHBIX COObITHH (0€3 caBura 1o
BpPEMEHH) MUMEIOT cTaTUcTHuecku 3HauuMo (p=0,036) Oosiee BBHICOKHE 3HAYEHHMS, YeM TIPU
CZBWIE IO BPEMEHM NIOKa3aTeNIel OHON TPYIIIBI MBIILIEH OTHOCUTENBHO Apyroi (Puc. 1 A).
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Puc. 1. Paccuuranable KOI(QOUIMEHTH KOPPESLIUH MEKAY CIEKTpalbHON
IUIOTHOCTBIO MOIIHOCTH HW3MEHEHUI TeMIepaTyphl Teja IBYX H30JIMPOBaHHBIX IPYr OT
Jpyra IpyI MbIIIEH UI1 OAHOBPEMEHHBIX U3MEpeHUH (6e3 CMELIEHUs) U CO CABUIOM II0
BPEMEHHM [JAHHBIX OJHOM TpPYIIBl MBIIIEH OTHOCHUTENBbHO aApyrod. IlpencraBneHsl
MeJMaHbl W WHTEPKBapTWIBHBIN pa3mMax. A — s Auama3oHa nepuogoB 6-20 MwuH,
CIEKTpPBbl MOIIHOCTH pPACCUMUTAaHbl U1 CYTOUHBIX BPEMEHHBIX HHTEpBajoB; b — s
nuana3oHoB nepuoaoB 100-260 MuH, CIEKTPhl MOITHOCTU PACCUUTAHBI MO 3-CYTOYHBIM
BPEMEHHBIM MHTEpBAJIaM.

Ha pucynke 2 mpejcraBieHa eXecyTouHas IMHAMHKA M3MEHEHHsS Ko3(ddumueHTa
KOPPEJSIIMKA CIEKTPATbHONH TUIOTHOCTH MOIIHOCTA W3MEHCHHH TEMIEepaTyphl Tela B
nuanazone 6—20 MUH MEXITy JIBYMSI H30JIMPOBAaHHBIMH JIPYT OT Jpyra rPYIIaMH MbIIICH B
COIIOCTABJICHUH C AP-UHJIEKCOM T€OMAarHUTHON aKTUBHOCTH W 3HAYCHHUEM BEPTHUKAIBHOU
COCTABJISIONICH MEXKIIAHETHOTO MAarHUTHOTO TOJIsl. MOXXHO 3aMETUTh, YTO JIOCTOBEPHBIC
K03(DPHUITUEHTBI KOPPEISAIMH MEXTy IByMs TPYIIaMH MBIIICH HAOIIOAI0TCS HE KaIbIi
neHb. KoagdunueHT xoppensiun Mexay moka3areieM CTEIIeHH CHHXPOHHU3AIUH PUTMOB
y IBYX TPYII MBIIEH U Ap-UHACKCOM I'€éOMAarHUTHON aKTHBHOCTH, XapaKTEPH3YIOIIUM
ypoBeHb Bo3myuieHHoctu I'MII, cocraBun -0,36 (p=0,019), a c¢ mnoxkazarenem
HANPsHKEHHOCTH BEPTHKAIBHON COCTABIISIONICH MEXIUIAHETHOTO MAarHUTHOTO TI0JISI PaBeH
0,27 (p=0,08).
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Koa¢gduumneHT Kpocc-Koppenauum

Koa¢dduuneHT Kpocc-Koppeblyuu
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Puc. 2. ExecyrouHas JuMHaMHKa M3MCHEHUS KOI(POHUIMEHTA KOPPEIALUU

CIIEKTPATHHOM IUTIOTHOCTH MOIIHOCTH CKEMUHYTHBIX W3MCHEHHH TeMIlepaTyphl Teila B
nuana3one 6—20 MUH MeXIy ABYMS U30JMPOBAHHBIMHU JIPYT OT APYyra rpyniaMy MbIIICH B
COITOCTAaBIICHMM C Ap-UHACKCOM TE€OMArHHTHOM aKTHBHOCTH (A) W 3HaUYCHUEM
BEPTUKAILHON COCTABISIIONICH MexXIuraneTHoro marautHoro monst (b). Cratuctuyaecku
3HAYUMBIMU KO3(PUIIMESHTAMU KOPPEISIUU SABISIOTCS 3HaueHus > 0.14.
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Hccrnenyst creneHb CONPSHKEHHOCTH HW3MEHEHHMH CIEKTpa TEMIIEpaTyphl Teila B
muanazone 100260 wMuH  paccudTHIBAIM  KOIPOUIIMEHTH  KPOCC-KOPPEISAIINN
CIEKTPAIbHONW TIJIOTHOCTH MOIMHOCTH MEXAYy JABYMS TpyNIaMH >KABOTHBIX JIJIS
TPEXCYTOUHBIX BPEMEHHBIX OTpe3koB. B 64 % cnaydaeB (9 u3 14) xosdduIHeHT
Koppensuun Obul cratuctudecku 3HauuM (Puc. 3). Koadouiment kpocc-koppesiuu
MEXJIy TOKa3aTelIIMU CIEKTPAIbHOW IUIOTHOCTH MOIIHOCTH TEeMIIEpaTyphl Tejia B
nuanazone 100-260 MuH y »THX J[ABYX TpYIN O>KUBOTHBIX IIPU pacuere A
OJTHOBPEMEHHBIX COOBITHH cratucTudeckn 3Hauumo (p=0,026) BeImie, yeM IpH pacdere
JUISL CABUHYTHIX 110 ocH BpeMeHH Ha 3 ¢yT (Puc. 1 b).
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Puc. 3. Jlunamuka 3HaueHU K03 PHUITHEHTA KOPPEISAIUHA CIICKTPATHHON TIOTHOCTH
MOIIHOCTH TeMmmeparypbl Tena B auamasoHe 100-260 MHH MexIy OByMd
W30JIUPOBAHHBIMU Jpyr OT JApyra rpynnamu Mblmed. CHeKTpsl MOIIHOCTH U
K03 GUIMEHTH KOPPEIALNH PACCYUTAHBl IS 3-CyTOUHBIX BPEMEHHBIX HHTEPBAJIOB.
CraTUCTHYECKH 3HAYMMBIMU KOA(GUIIMEHTaAMU KOPPEISLUH ABISIOTCS 3HaueHus > 0.22.

C 1enpio BBISBICHUS (Da30BOTO COOTBETCTBHUS IMKIOB AKTUBHOCTB/TIOKOW MEXKIY
JKUBOTHBIMH pa3HBIX TPYNI HaMH OBUIO BBIIOJIHEHO METOJOM HAJOXEHHS JIO0X
pacrpenencHie 3HAYCHUH TEMIEpaTypbl Telna OAHOW TPYHIbl MBIIIEH OTHOCHTENHHO
TOYEK MaKCHMyMOB COOTBETCTBYIOIINX YyBelWdeHHIO Oojiee deMm Ha 1 °C Temmeparypbl
Tela Mblllled Jpyrod rpynnbsl. Ilpu aHanm3e HCHOJIb30Bald MEIMAHHBIE 3HAYEHUS
TeMneparypel Tena mo rpynme Meimed. Ha Pucynke 4 A mpeacraBieH mnpumep
MOCYTOYHBIX KPUBBIX pacrpeleeHus] OTKIOHEHUH OT CPEIHEro 3HaYCHHs TEeMIEepaTyphl
TeJa MBIIIeH JJIsi JAHHOTO BPEMEHHOTO yd4acTka. 3aTeM OBbLJIO BBIYHCICHO METUaHHOE
3HaYCHUE W WHTEPKBAPTWIIFHBIA pa3Max OTKJIOHEHHWH TEMIIepaTyphl Tela OTHOCHTENHHO
CPEIHEro YPOBHS JAJIsl JaHHBIX MOJYYEHHBIX Ha CYTOYHBIX BPEMEHHBIX HHTEpBAJIaX 3a TPU
nepuona HaOmomenuit (Puc. 4 B, B, I'). Jlnga BceX Tpex BpPEMEHHBIX HHTEPBAJIOB
uccienoBanus (4—14 cenrsdps, 15 centsiops — 1 okrsa0ps u 2—14 okTs0ps) B 00sacTu
MaKCHMyMOB Te€MIIEpaTypbl Tesna ofHod rpymnmnsl Mbeimed (10 mun go — 20 MuH mocie)
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HAOMIOAIOTCSl TOJIOKUTENbHBIE 3HAYEHHS OTKIOHEHWI TeMmmepaTypsl Tela Ipyroi
TPYIIBI MBITIEH, a B ocTanbHble Tepuoanl 3a 40-15 mma mo m 3045 MuH Tocie
MakCHUMyMa TEMIEepaTypsl Tejla — OTpULATENbHBIE 3HA4YeHUA. MeXOy NoKa3aTelsiMu
OTKJIOHCHHUM TeMIlepaTyphl Tena Mbllieil onHol rpynnsl B nepuog 10 mun no — 20 MuH
Moclie MaKCHMYyMOB TEMIIEpaTyphl Tela MBIIMEH Opyrod TPYMIsl W OCTaJIbHBIMHU
BpeMeHHbIMH oTpe3kamu (40—15 mun 1o 1 30—45 MuH nocine) BBIABIAETCS CTATUCTHYECKU
3HauuMoe paznnaue (p<0,001).
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Puc. 4. Pacnipenenenne MeToIOM HAJIOKEHHBIX 30X 3HAYEHHUM TemmepaTypsl Tela
OHOW TpyNmbl MBbIIIEH OTHOCUTENBHO TOYEK MAaKCHMYyMOB COOTBETCTBYHOLIUX
yBenuueHunio 6ojee yeM Ha 1 °C TemmepaTypsl Teda Mbllel Apyroii rpymsl. A — [Ipumep
JUHAMHMKH ~ OTKJIOHEHWM TeMIepaTypsl Tejla OTHOCHUTENIBHO CpENHEro  YpOBHS,
YCPEIHEHHBIX 3a CyTOUHbIE UHTepBajbl. B — MenuanHoe 3HaueHUe U MHTEPKBAPTUIIbHBINA
pa3sMax OTKJIOHCHMH TeMIlepaTypbl Tejla OTHOCUTEIBHO CPEIHEro YPOBHs IJs JaHHBIX
NOJYYEeHHBIX HAa CYTOYHBIX HMHTEpBaJaXx 3a NepuoAbl HaOmoaeHuit 4 — 14 ceHTAODA,
B — 15 centrsa6ps — 1 oxts10ps u I' — 2 — 14 okts10pst 2021r.

83



HAuamponmoe M. E., ApceHbes I'. H., LLlameesa B. C., JlueyH H. B., Jopoxoe B. b.

Hamm mokasano, 9to B ABYX auamazoHax mepuonoB (620 muma M 100-260 mwuH)
3HAYCHUST KOA(PPHUIMEHTA KOPPEISAIUN MEXK/y CIIEKTPAMH MOIIHOCTH TEMIIEPaTyphl Teia
MBIIIEH BYX TPYII, U30JIMPOBAHHBIX JAPYT OT IPYyra U OT CBETOBBIX OPHEHTUPOB CMEHEI
UK JEHh/HOYb, CTATUCTHYCCKHA 3HAYMMO BBIIIC MPU pacyeTe OJHOBPEMEHHBIX DPSIOB
JAHHBIX, YeM TpPU CMEIICHWH IO BpPEMEHH TEMIEpPaTypPHBIX MAHHBIX OIHOW TPYIIIBI
MBIIIEH OTHOCUTENBHO JApyroi. CremoBaTeNbHO, CBSI3b PUTMUYHOCTH HW3MCHEHUS
TEMIIEPaTyphl Tela HE OMPECNICTCS CIyYalilHbIM COBIAJICHUEM 3HAYCHHN IEPHOJIOB,
XapaKTepHBIX IUIS MBIIIEH 00eux Tpynm, T.K. B pa3jINYHbIE BPEMEHHBIE WHTEPBAJIBI
MpeobIaAaloT pa3Hble M0 3HAYCHUIO TIEPUOIUIHOCTH, HO B 00EMX HCCIEAYEMBIX TPYIIIax
JKUBOTHBIX OJTHOBPEMEHHO HAOIIOAAr0TCS CXOIHBIE TApMOHUKHU. Eciu Obl ipu pacuete 0e3
CMEIICHUS TI0 BPEMEHHU M CO CMEIIEHNEM JTaHHBIX OJHOW TPYMIIBI MBIIMIEH OTHOCHUTEIBHO
JIPYrofl  IOJOXKHUTEIbHBIE KOI(PGHUIMCHTb KOPPEIAHA CIEKTPAJIbHON IJIOTHOCTH
W3MEHEHUI TeMIIepaTyphl Tella MBIeH ObUTH Obl OJJMHAKOBBIMH, 3TO O3HAYaJO OBI, 4TO
OHH ONPEJISIISIOTCS CIyYailHBIM COBIIAJICHUEM XapPaKTEPHBIX I 00SHUX TPYII KUBOTHBIX
PUTMOB, KOTOPBIE HE U3MEHSIOTCS I€Hb OTO JTHSI.

MOKHO MPENAIOIOKUTh, YTO CHHXPOHHBIC U3MEHEHHS MPEOOIaAaroNInuX MEPUOIOB B
JMUHAMHKE TEMIEpaTyphl Tella Yy JIBYX H30JUPOBAHHBIX APYr OT JApyra TPYII MBIIICH
BBI3BIBAET BHEIIHUN KBa3UPUTMHUECKUN (haKTOp Cpeibl, KOTOPBIH THO0 HETIOCPEACTBEHHO
OTIpeIeNIsICT 3TU PUTMBI AKTHBHOCTH MBIIIEH, THOO CHHXPOHU3UPYET WX JHIOTCHHBIC
PUTMBI. Y CTaHOBJICHHBIM HaMu (akT (Ha30BOTO COBMAICHHUS PUTMOB aKTHBHOCTH MEKIY
JIByMsI WCCIIEAYEMBbIMH TPYIIIIaMU MBIIIEH MOTOJHUTEIHHO CBHUIETEIBCTBYET B IIOJIB3Y
THIOTE3bl CYIECTBOBAHUS BHEIIHEIO CHHXPOHU3Upyomero YP rpbei3yHOB (akTopa
Cpe/bl OTIUYHOIO OT PEXUMA CBET/TEMHOTA.

Hamu moxkazano, yTo yBenuueHue Bo3MmylieHHOCTH ['MII NpUBOAWUT K CHIDKSHHIO
CTETNICHH CHHXPOHM3AIMH PUTMOB TEMIIEPATyphl Tella MEXIy ABYMS H30JHPOBAHHBIMHU
JIpyT OT Jpyra rpynnamu Mbimei. [Ipu oTpUIaTeIbHBIX 3HAYCHUSX BEPTUKAIHLHOU
COCTABJISIONICH MEKIUTAHETHOT'O MAarHUTHOTO TT0JISI, KOTOPBIE CIIOCOOCTBYIOT HAPYIICHHIO
KBa3UpUTMUYECKUX Kojebanuit ['MII Taxke HaOMIOmAETCS CHIDKCHHE 3HAYCHWH
ko3 duImeHTa KOppeNnsMHu CIIEKTPOB MOIIMHOCTH TEMIIEPATYphl Tela MEXAy JIBYMS
UCCIICyeMbIMH TPYIIaMU MBbIIICH. AHAIOTUYHBIC JaHHBIE O JICCUHXPOHU3HPYIONIEM
BIUSHUM TEOMAarHUTHBIX BO3MYIIEHUH u Oyph ObUIM monydeHsl ['ypduHkenrem mpu
HAOMIOJNEHUSIX 3a PUTMHYECKUMH W3MEHEHHSMH IapaMeTpPOB CEPAEYHO-COCYAMCTOM
cucremoit [19]. Opgnako Bce 3TH JaHHBIE HENb3sS OJHO3HAYHO TPAKTOBATh Kak
JIOKA3aTeIbCTBO TEOMAarHUTHON MPUPOJLI BHEIIHETO CHUHXpOHU3aTopa YP, Tak kak B
MEPUOABl MAarHUTHBIX Oyph HM3MEHSETCA IEeNbli KOMIUIEKC TapaMeTpOB OKpYKaromei
CpEIIBL.

3AK/IIOYEHHUE

1. V3MeHeHHsA CIEKTPOB MOIIMHOCTH TWHAMHKH TEMIIEpATyphl Tela Yy ABYX TPYIII
MBIIIEH, N30JMPOBAHHBIX APYT OT APYra U OT CYTOYHOTO PEXUMa CMEHBI OCBEIEHH
JIEeHb/HOYb, B3aUMOCBSI3aHbl.

2. CuHXpOHHBIC U3MEHEHHS MPEO0IaAIONINX YaCTOT B THHAMUKE TEMIICPaTyphl Tela y
JIByX M30JIMPOBAHHBIX APYT OT JApyra TPYII MBIIIEH yKa3bIBalOT HA CYIIECTBOBAHUE
BHEIIHETO  KBa3UPUTMHUYECKOro (akTopa Cpeipl, BIUSIONIEr0O Ha OaiaHc
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CUMITATHYIECKAH/TIApAaCUMITATHIECKOTO OT/eNIa BETCTAaTUBHONH HEPBHOM CHCTEMBI
JKUBOTHBIX U IIUKJIBI aKTUBHOCTH/TIOKOH.
Bo3mymieHHass reoMarHuTHas OOCTaHOBKA OTPHUIATENLHO BIHMSIET HA CTENCHb
CHUHXpOHU3aluu YP TemmepaTypbl Teida MEXAY ABYMS H30JMPOBAHHBIMHU IPYr OT
JpyTa TpymaMu JJabopaTOPHBIX MBIIIEH.

Ha ocHoBanmm MPCACTABJICHHBIX PE3YJIbTATOB MOXHO YTBCPXKIAATb, YTO AKTUBHOCTH

MBIIIEH HE ClydailHa BO BPEMEHH, a OMPENeNsAIOTCS aKTUBU3WPYIOIIMM BIMSHHEM Ha
OpraHu3M KBa3HPUTMHUYECKOTO (hakTopa BHEmHEH cpeapl. llpoBencHre ambHEUIIHX
UCCIEIOBAHUI IO TOWCKY TPHPOABI 3TOTO BHEIIHETO (DM3MYECKOTO CHHXpOHM3aTopa YP
MpUBEIeT K pa3padOTKe crocoba HEeMEeIWKaMEHTO3HOTO METO/a BIWSHUS Ha HEPBHYIO
CHCTEMY OpraHr3Ma C [IEJIbI0 KOPPEKLUH psifa 3a00JIeBaHMi, B TOM YHCIIE U HAPYIIICHUH CHA.

Hccnedosanue 6vitnonneHo uz cpedcms 20Cy0apCmeeHHo2o 0w0dcema U 4aCTUIHO

npu unancosou noodepicke PODU (npoexm Ne 20-013-00603a. )
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ON THE RELATIONSHIP OF CHANGES IN THE ULTRADIAN RHYTHMS OF

THE BODY TEMPERATURE OF TWO MICE GROUPS ISOLATED FROM
EACH OTHER

Diatroptov M. E."?, Arseniev G. N.?, Shateeva V. S.”, Ligun N. B.>, Dorokhov V. B.
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We studied the dynamics of changes in the degree of synchronization of body

temperature rhythms in the 6-20 and 100-260 minute range of periods between two
groups of mice isolated from each other and under constant illumination, and to assess the
effect of periods of disturbed geomagnetic conditions on this indicator. Groups of mice
were kept under constant illumination, which avoids synchronization of the activity
rhythms by the light factor - changing the light/dark cycle. Body temperature
measurements were performed in 1 minute increments. The distance between the sites of
these two groups of mice was 2 km. For this purpose, sensors DTN4-28 / TL4-28 (LLC
EMBI RESEARCH, Novosibirsk) with a built-in 3D accelerometer were implanted into
the abdominal cavity of animals no later than 10 days before the start of the experiment.
During the operation, Zoletil (Virbac Sante Animale, France) was used as an anesthetic,
administered intramuscularly at a dose of 5-7 mg/kg.
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We have shown that in two ranges of periods (6-20 min and 100-260 min), the values
of the correlation coefficient between the power spectra of body temperature of mice of
two groups, isolated from each other and from the light cues of the day / night cycle
change, are statistically significantly higher when calculating simultaneous data series
than when the temperature data of one group of mice are shifted in time relative to
another. Consequently, the relationship between the rhythmicity of changes in body
temperature is not determined by a random coincidence of the values of the periods
characteristic of mice of both groups, since at different time intervals, different in terms of
frequency prevail, but in both studied groups of animals, similar harmonics are
simultaneously observed. If, when calculating without a shift in time and with a shift in
the data of one group of mice relative to another, the positive correlation coefficients of
the spectral density of changes in body temperature of mice were the same, this would
mean that they are determined by a random coincidence of rhythms characteristic of both
groups of animals that do not change from day to day.

It can be assumed that synchronous changes in the prevailing periods in the dynamics
of body temperature in two groups of mice isolated from each other cause an external quasi-
rhythmic environmental factor, which either directly determines these rhythms of activity in
mice, or synchronizes their endogenous rhythms. The fact of the phase coincidence of
activity thythms between the two studied groups of mice, which we established, additionally
testifies in favor of the hypothesis of the existence of an external synchronizing ultradian
rhythms in rodents of an environmental factor different from the light / dark regime.

We have shown that an increase in the disturbance of the geomagnetic field leads to a
decrease in the degree of synchronization of body temperature rhythms between two
groups of mice isolated from each other. At negative values of the vertical component of
the interplanetary magnetic field, which contribute to the disturbance of quasi-rhythmic
oscillations of the geomagnetic field, a decrease in the values of the correlation coefficient
of the power spectra of body temperature between the two studied groups of mice is also
observed. Similar data on the desynchronizing effect of geomagnetic disturbances and
storms were obtained by Gurfinkel while observing the rhythmic changes in the
parameters of the cardiovascular system [19]. However, all these data cannot be
unambiguously interpreted as proof of the geomagnetic nature of the external
synchronizer of the UR, since a whole complex of environmental parameters changes
during periods of magnetic storms.

Thus we can conclude: 1) Changes in the power spectra of body temperature
dynamics in two groups of mice, isolated from each other and from the daily regime of
day / night light change, are interrelated. 2) Synchronous changes in the prevailing
frequencies in the dynamics of body temperature in two isolated groups of mice indicate
the existence of an external quasi-rhythmic environmental factor that affects the balance
of the sympathetic / parasympathetic division of the vegetative nervous system of animals
and the activity / rest cycles. 3) The disturbed geomagnetic situation negatively affects the
degree of synchronization of the UR of body temperature between two groups of
laboratory mice isolated from each other.

Based on the results presented, it can be argued that the activity of mice is not random
in time, but is determined by the activating effect of the quasi-rhythmic factor of the
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external environment on the body. Further research to find the nature of this external
physical synchronizer of ultradian rhythms will lead to the development of a non-drug
method of influencing the nervous system of the body in order to correct a number of
diseases, including sleep disorders.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Keywords: ultradian rhythms, activity/rest cycle, synchronizers, geomagnetic field, mice.
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