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Ilokazan cHHXpOHHBIH XapakTep (IyKTyaruii paauoakTHBHOTO pacmaga Kamusa-40 Mexay IByMs
HM3MEPHUTENBHBIME CHCTEMaMH, HAaXOSIIUMHUCS Ha yJajdeHuH B 1,5 KM Apyr oT apyra. OTOT (akT yKas3bIBaeT
Ha HaJIMYHe BHEIIHero (akTopa, BIMSIOmEro Ha (GIyKTyallMM PajgMOAKTHBHOTO Paclaja, M IPEerojaraet
060CHOBAHHOCTh COTIOCTABICHHS HHTEGHCHBHOCTH (IykTyamuii pacmama ‘°K ¢ IuHAMuKOH HM3MEHEHHs
TeMIepaTyphl TeNa Mo TPyIe Mblieil. MeToI0M HalloXKEHHBIX 310X YCTAHOBJIEHO, YTO MEPHOIBI 3HAUMMBIX
HPUPOCTOB TEMIEPaTypbl Tela MbIIeH HPUXOIATCA Ha IOBBILICHHME WHTEHCUBHOCTH (IIyKTyauui
pamuoaktuBHOCTH ‘°K. Takke MEKAy OTHMH TPOIECCAMH HAOMIONAIOTCS CTATHCTHYCCKH 3HAUMMBIC
HOJIOXKUTENbHbIE KO3 dUuMeHTs Koppenauuu. Bcee 5TH (axThl yka3blBalOT Ha HAJIMYME CBA3UM MEXIY
PErHCTPHPYeMOl MHTEHCHBHOCTBIO (DIyKTYaluil pajHoaKTHBHOrO pacrana ‘°K ¥ IMHAMUKON TeMIepaTypsl
TeJla MBIIIEH, KOTopasi B CBOIO 04epeb OTPaKaeT yIbTPaAUaHHbIC UKl aKTUBHOCTH/IIOKOM.

Knrwouesvie cnoga: ynbrpaguaHHbIC PUTMBL, TeMIepaTypa Tella, UK aKTUBHOCTH/IIOKOH, CHHXPOHU3AaTOPBI,
paauoaKTHBHBIA pacmas.

BBEJIEHUE

Pabora mo MmoMCKy BHENTHMX CHHXPOHWU3AaTOPOB YIBTPAJMAHHBIX PUTMOB SIBISCTCS
aKTyaJIbHOM, T.K. TIOMUMO (PYHIaMEHTAIbHOTO 3HAUYCHWSI, BBISBICHHUE TaKuX (DaKTOPOB
MO3BOJIUT KOPPEKTHPOBATh MATOJOTHYECKNE COCTOSIHHA, CBS3aHHBIE C HapyIICHHUEM
OaylaHCa CHMITATUYECKOTO M TTapACUMITIATHYECKOTO BEr€TATUBHOTO TOHYCA U ITUKINYHOCTH
aKTHUBHOCTH/MIOKOW. B HacTosIiee Bpemsl UK aKTUBHOCTU/TIOKOM Y MEJIKUX TPBI3YHOB,
coctaBsttonMii  1-5 4, cumrtaeTcs 3HAOreHHBIM [1-4]. OaHako yCTaHOBJCH (akT
B3aMMOCBSI3U yIBTPAaJUAHHBIX PUTMOB aKTUBHOCTH JIBYX HM30JIMPOBAHHBIX APYT OT ApyTa
TpyMIl Ta00paTOPHBIX MBILIEH, HAXOJAIIMXCs 03 CBETOBBIX OPUEHTHUPOB IEHB/HOUYB [5],
YTO YKa3bIBaeT Ha CYIIECTBOBAHHE BHEIIHErO HE CBETOBOTO (haKTOpa CPEnbl, BIHUAIONIETO
Ha aKTUBHOCTH JKUBOTHBIX.

Panee HamMu OBUIO YCTaHOBJICHO, YTO YIbTPaJMaHHBIC PUTMBI TEMIIEPATyphI Teia
JKUBOTHBIX, OTPAXAMOIIUX IMKI aKTUBHOCTBH/TIOKOW, CBS3aHBI C  (PIIYKTYallUsIMU
WHTEHCHUBHOCTH CY€Ta HEHTPOHHOTO MOHHUTOpA y MOBEepXHOCTH 3emiu [6]. OmHako, T. K.
WHTCHCHBHOCTh TIOTOKA ATHX YaCTUI[ KpaliHE MaJa, JaHHBIH (aKTOp SBISCTCS TOJBKO
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MapKepoM Jpyroro, Ioka He yCTaHOBJICHHOTO, OMOTPOMHOTrO (haKTopa, BIMSIOIIETO Ha
AKTUBHOCTb )KMBOTHBIX.

[IpumedaTenbHBIM SBISAETCS (PAKT COBMNAAEHHUS OCHOBHBIX TAPMOHUK YCTaHOBJICHHBIX
B JUHAMHUKE TEeMIIEPaTyphl Teja y 1ab0paTOPHBIX )KUBOTHBIX C TAKOBBIMH, BHISIBIICHHBIMU
B mporecce anbda-pacnana [7, 8]. [Ipeanonaraercs, 4To GIyKTyallud B PagdO0aKTHBHOM
pacmaze ompeaessiIoTCs He TONBKO CIydailHBIM 00pa3oM, HO M Ha UX HWHTCHCHBHOCTD
JeMCTBYET MOKa HE BBISBICHHBIN BHEIIHUH (akTop cpeasl [9, 10]. Ha HacTosmmii MOMEHT
HEJIb3sl YTBEPXKIATh O MPAMOI B3aMMOCBSI3aHHOCTH ATUX OMOJIOTMYECKUX M (PU3MUECKHX
IPOLIECCOB, HO BbISBJIECHHbIE 3aKOHOMEPHOCTU MOTYT OBITh HHTEPIPETHPOBAHBI Kak
BO3MOXKHOE HCIIOJIb30BaHUE MAHHBIX MO (UIYKTyalUsM paAHOaKTHBHOTO pacmajga B
Ka4yecTBE MapKepa I0Ka He yCTAaHOBIEHHOTO OMOTPOIHOTO (haKTopa CpeIbl.

ITo manHbBIM JUTEpaTypbl (JIyKTyanuu OeTa-pacrafa Oojiee 3HAYMMBI, YeM aibda-
pacmana, W UIS UX BBISIBICHHSA HE TpeOyeTcsl CIIOKHBIM MaTeMaTwuyeckuid ammapat [11-—
13]. TlepCHEKTHBHEIM MpEACTABISETCH M3YdCHHE MMHAMHUKM (IyKTyamui ot  Sr— Y
UCTOYHUKA, HO OH JOCTYNEH TOJbKO Y3KOMY Kpyry Hccienosaresneil. B kauectse
aNbTEPHATHUBHOTO HCTOYHHMKA pPaJUOAKTHUBHOCTH MOYKHO paccMaTpuBaTh KaJUiHBIE
ynoopenwus. [Ipupoansiii uzoron kanusi-40 sBILETCS HCTOYHUKOM, KaKk OeTa-4acTHIl, TaK U
raMMa-KBaHTOB ¢ »Heprueil 1,46 MpB KoTopble BO3HHKAIOT MPH 3JCKTPOHHOM 3axBaTe
A0, *0A

Lenp wuccnenoBaHus — COMOCTABUTHh AMHAMHUKH (QUIYKTyallMid pagHOaKTHBHOCTH
pUpoOIHOTo M30Tona ‘'K M TeMIepaTypsl Tella J1aGopaTopHBIX MEIIE, H30THPOBAHHBIX
OT BHEIIHETO PEeXHUMa HOUb/JIEHb YCIOBUSIMU OCTOSHHOI'O OCBELLCHHUS.

MATEPUAJIBI U METO/IbI

HccnenoBanue MPOBEACHO Ha IIOJOBO3PEIBIX camIlax Mbeimeld jwanm C57Bl/6,
Maccoit tema 26-30 r (n=18), momydenasix u3 BuBapums WIIIID PAH. Ilpu paGote c
SKCIIEPUMEHTANBHBIMI  JKUBOTHBIMH  pyKoBojAcTBoBanmuch Jupektusoit 2010/63/EU
EBpomneiickoro mapnamenta u CoBera EC 00 oxpaHe »XHBOTHBIX, HCIOJb3YEMBIX B
HAay4HBIX IIEJIAX. OKCIEPUMEHT OI0OpeH Komuccwed mo Owmostmke WIIDD PAH
(ITporokon Ne 14 ot 15. 01. 2018 r.).

Mermelt copepkanu mo nBe ocobu B kierke (40x14.5x24 cMm) mpu MOCTOSHHOM
ymeperaHoM ocserieHnd (200-300 ik ot ucTtouynuka ¢ neeToBoi Temmeparypoi 4200 K).
B ycnoBuAx comep)kaHMs BCEX JKUBOTHBIX B OJHOH KOMHATe MEXIy OCOOsIMHU
HaOJIONaeTcsl CHHXPOHHM3alUWs aKTUBHOCTH, T[O3TOMY A TOJy4eHus Oonee
pENpe3eHTaTUBHOM BBIOOPKM MCCIIEJIOBAaHME IPOBOJWIOCH B TpPeX IOMELICHHUSX,
HaxoJUIIUXCs JpYyr OT Opyra Ha paccTossHUM 1-2 kM. B kakaoMm U3 Takux HOMEIEeHUU
HaXOIWJIOCh TI0 TpPH KJIETKH (T.e. mo 6 KHMBOTHBIX). JocTym kK Bome um mwmuie ObuI
cBoOogHbIM. C 1eNbl0  UCKIIOYUTH OECHOKOHCTBO KMBOTHBIX OOCTYKHBAIOIIMM
IIEPCOHAJIOM, 3aIlac BOJbI U €/1bl ObLT JOCTATOUEH JUIsl HOPMAJIbHOTO KU3HEOOECIeueHUs B
teueHue 20 CyT.

Temnepatypa peructpupoBaiach natuukamu J[TH4-28/TL4-28 (OO0 "OMBU
PECEPY") uMIUIaHTHPOBAHHBIX B OPIOIIHYIO ITOJIOCTh YXUBOTHBIX HE ITO3[THEE, YeM 3a
20 cyt o Hayana skcnepuMeHTa. [Ipu omepanuy B KauecTBEe aHECTETHKA MCIOJIb30BAJIU
3oietun (Virbac Sante Animale) B ngo3e 5-7 Mr/kr BHyTpuMblliedHO. M3mepenus
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TEMIEpaTyphl Tella BBIMONHAIUCH ¢ mmarom | mwuH. Ilocnme mpoBeneHHs SKCTepUMEHTa
JAaHHBIE O TeMIlepaType Teja CUYHMTHIBAIIM OECKOHTAKTHBIM crocoboM. Hccnemoanne
0bL10 TIpOBeieHo ¢ 12 1o 26 centsaops 2022 r.

MHTEHCHBHOCTH MOTOKA paguarmu oT “°K, BXOISIIEr0o B COCTaB cyib(ara Kamms
(OAO «byiickuit xuMudeckuii 3aBon», KocTpomckas 0011.), W3Mepsuiach ¢ ITOMOIIBIO
CUMHTWIALMOHHBIX JeTekTopoB Atom Fast 8850 u Atom Fast 77100 (HIIIT «Kb Panap»,
MockBa), OCHOBOM KOTOporo spiseTcst kpuctamn Homuma nesus (Csl). Pasmepom
kpucrauia B Atom Fast 8850 cocraBmser 8x8x50 MM, a B Atom Fast 77100 —
7x7x100 mm. Ilpm aHamm3e CBSA3W WHTEHCHUBHOCTH PAaTWOAKTHBHOTO pacmama ¢
AaKTUBHOCTBIO MBINICH JaHHBIE TIO JBYM MpuOopaM ycpeaHsuuch. C IENbI0 U30JSIUN
CHUCTEMBI OT aTMOC(EpHBIX TraMMa-KBaHTOB MAaKEThl C Cynb(aTOM Kaaus BMECTE C
JIETEKTOPOM OBIIM TIOMEIIEHBI B CBHHIIOBBIA KOpPoO 15%x15X15 ¢cM M TOMIHMHON CTCHKH
12 mm. Takoii sxpan ocnabisut GOHOBBIE 3HAYEHHUS CKOPOCTH cueTa mpumepHo B 10 pas.

Cratuctuueckyro 00pabOTKy TOJMYYCHHBIX PE3YJIbTATOB MPOBOIMIN B IMPOrpamme
Statistica 7.0 (StatSoft, Inc.). Jlma BBIABICHHS CBSI3M MUHAMHUK TEMIIEPATyphl Tela H
PaAMOAKTUBHOTO paclajga HWCMOJIb30BAaHBl METOABI  BBIYKCICHHUS KO3 (UIIUCHTA
koppensnuu 1o Ilyaccony (r), Meron HalokeHUs 3M0X. CTaTUCTUYECKYI 3HAYMMOCTh
pasnuuuil MeXIy 3HAYCHHWSIMH TOKa3aTeslel ONpenessuii B 3aBUCHMOCTH OT Xapakrepa
pacnpenenenuss no U kpureputro MaHHa-YUTHM (HEHOPMAJIbHOE) WM [ KPUTEPHIO
CrerosieHTa (HOpMabHOE). Pe3ynbTaThl pacueToB CUMTANM CTATUCTUYCCKUA 3HAYUMBIMU
mpu p<0.05.

PE3YJIBTATBI U OBCYKIEHUE

Brimonnenne noctaBieHHOW B paboTe 3agadd ObUIO OBl OECCMBICICHHBIM, €CIIU HE
yOeauThCsl B HAJIMYMU OINPEICIICHHOM CTENeHM CHUHXPOHHOCTU MEXIYy IOKa3aTeIsIMU
GaykTyanuu pagMoakTHBHOTO pachajga IMOJYYEHHBIX OT JABYX YCTaHOBOK (CBHHIIOBBIN
KopoO ¢ 2,5 kxr cyibdara Kanus U JaTYUKOM B LEHTPE), HAXOIAIMIMXCA B Pa3HbBIX
noMelneHusx. VHTeHCHMBHOCTH (iyKTyauuil pacliaia pacCUMThIBaJIM Kak MOAYJIb
€KEMUHYTHbIX MU3MEHEHHMH 3HaueHWsI CKOpocTH cyera. [lajmee MPOBOAWIN CIIaKUBaHUE
KPHUBBIX ITyTEM YCPETHEHHUS IUIABAIOIIMM OKHOM B 13 muH. Takoi mapamerp HaMu ObLI
BBEJICH U3 NPEIION0KEHHs, YTO OMOTPOIIHOE AECHCTBUE OKa3blBAIOT MMEHHO M3MEHEHHUS
(hakTOpa BHEIIHEW cpelibl, a He ero abcostoTHas BenmunHa. Ha pucyHke 1 mpencraBiieH
IpUMep JMHAMHK MHTGHCHBHOCTH (JIYKTYaLHMil pajMoakTHBHOIO pacmaga 'K Ha JByX
HE3aBHCHUMBIX yCTaHOBKax. B pasnmuunbie kanenaapseie Aatel (¢ 12 mo 26 ceHTAOps
2022 1) k03 PUIHEHTHI KOppeIIunuyd u3MeHsuich B auamnazoHe ot 0,02 mo 0,21. Toabko
13, 22 m 23 ceHTsaOps cTaTucTHYecKas 3HAYUMOCTh KOX(PQPULIMEHTOB KOPpEISIUU
orcytcTBoBana. HyxHo otMeTuTs, uTo mpubop Atom Fast 77100 umeer B 1Ba pasa Oonee
KpynHBIA Kprctamr, 9eM Atom Fast 8850. Uem Oompire KpucTaml, TeM MEHBIIE TOJDKHA
OBITH TEOpETHYECKAst MOTPEITHOCTh M3MEpeHHs. IHTeHCHBHOCTD M3y4aeMbIX (MITyKTyarui
B npubope Atom Fast 8850 Obuta Beiie, yem y Fast 77100 Bcero Ha 20 %. BrisiBienHoe
npeoOaganie CHHXPOHHBIX U3MEHEHUI MHTEHCUBHOCTH (IIYKTyalHid paJuioaKTHBHOCTU
kams-40 camo 1o cebe MpeACTaBISIeT OOIBIION HHTEPEC M 3aCITY>KHBAET MTOCIIEIYIOIIETO
n3ydenus. HeoOxoanmo NpoBeaeHHE NAIBHEHINEro AIUTENBHOTO HKCIEPHUMEHTa CO
3HAYUTENEHO 00JIee KPYIMHBIMU KPUCTAJUIAMH.
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Puc. 1. Jlumamuka GIyKTyalnuii paJMOaKTHBHOrO pacmaga 'K B yCIOBHAX
9KPAaHUPOBAHUS OT BHELIHETO PaJUalMOHHOrO (DOHA CBHHIIOBHIM KOPOOOM C TOJIIMHON
cTeHOK 12 MM. /I[Be aHaJOTHYHBIC YCTAaHOBKH PACIIONIOKCHBI HAa pPacCTOSHUU 1,5 KM.

IIpencrasiensl gannabie 3a 25 ceHTssOps 2022 r. KoadduimeHtT Koppessiuun COCTaBHUII
0,18 (p<0,001).

Ha pucynke 2 npencTaBieHbl IPUMEPbI COMIOCTABICHUSI THTCHCUBHOCTH (ITYKTyaIiid
panroakTHBHOro pacmaga ‘'K ¥ eKeMHHYTHBIX M3MEHEHHH TeMIIepaTyphl Tela MBIIICH.
Hcxons W3 MPeanojoKeHUS O HEPABHO3HAYHOCTU JCHCTBUs BHEHIHEro (akTopa Ha
OTJICNIFHBIX JKABOTHBIX, BBIYHMCISUTA MEJAHAHHOE 3HAYCHUE €KEMUHYTHBIX H3MEHCHHN
TEMIIepaTypsl Tela IO TPYIIE MBIIEH, 4To 00EeCIeYnBano BhIJICIICHHE CHHXPOHHBIX
MEXIy HAHOOJBIIAM KOJNHUYECTBOM 0co0eii MoMeHTOB aktuBu3aiui. KoadduimeHTs
KOPPEIALMN MEXIy HHTCHCHBHOCTBIO (DIYKTyalMii paIHOaKTHBHOTO pacmaga K u
©KEMUHYTHBIMH M3MEHEHHUSMH TEMIIEPATyphl TEJIa MBI B pa3Hble JHU KOJeOaUCh OT
0,06 mo 0,22, Ho Bcerma Obutu cTatucTHUecku 3HaYMMBIMU (p<0,01). Ilpu BeIsSIBICHUU
CBA3M JWHAMUKHA BHEIIHEro (hakTopa CpeAbl Kak BO3MOXKHOTO CHHXPOHH3AaTOpa
yIBTPAJUAHHBIX PHTMOB HYXXHO TIIOHMMaTh, YTO YYBCTBHTEJIBHOCTh OpraHM3Ma K
BHCIIHEMY BO3JCHCTBHIO MOXET M3MEHATHCS B 3aBUCHMOCTH OT (hasbl IHMKIIa
aKTUBHOCTH/MOKOHM. Cpa3zy mocie mepuoja aKTHBHOCTH OYEpPEAHOE TOBBIIICHUE
WHTEHCHBHOCTH BHEIIHETO (akTopa HE MNPUBOAUT K BO30YXKICHUIO XKUBOTHOTO, H,
HA000OpOT — Tepel NpoOYXKJIECHHEM >KHBOTHOTO CaMO€ HE3HAYMTEIBHOE IOBBIINICHHE
WHTCHCUBHOCTH BHEIIHETO BO3JCHCTBHS TPHUBOAWT K NPOOYKICHUIO U PE3KOMY
MOBBIIIEHUIO TeMHepaTypsl Tena. BeposiTHO, MO 3TOMl MNpUYMHE BBICOKUX 3HAYEHUN
K03 GUIIMEHTA KOPPEIIAIIUN HE BbISBIIICTCS.
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Puc. 2. luramMuka eXeMHUHYTHBIX M3MEHEHUH TeMIIepaTyphl Tella MBIIIEH B TPyIIe
Mbimreii  (n=18) M WHTeHCHBHOCTH (JIYKTyaluii pajMOAKTMBHOrO pacmaga K.
A — 24 cenTs60ps 2022 r r=(0,10). B — 25 cenrsa6ps 2022 r (r=0,22).

MoXHO 3aMeTUTh, YTO HE KaXAOMY IOBBIIICHUIO YPOBHS  (UIyKTyalui
COOTBETCTBYET IOBBILIICHHE TEMIICPAaTypbl Tejla, HO TIOYTH KaXIOMY IIOBBILICHUIO
TeMIlepaTypsl ~ Te€lda  COOTBETCTBYET MOBBIIICHHE HWHTCHCHUBHOCTH  (piaykTyanmit
pamuoaktuBHoro pacnana (Puc. 2). Ilostomy Hambonee yOeAMTENBLHBIM TPUEMOM,
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MO3BOJISIIONIMIM OIICHUTHh CBS3b PUTMOB OpraHW3Ma C JIMHAMUKOW BHEIIHETO (akTopa
CpeJibl, SIBJISETCS] METOJ HAJIOKEHHBIX dM0X. PacnpesieseHne METoI0M HaJIOKEHHBIX 30X
WHTCHCUBHOCTH (IyKTyaruii pacmaga kanusi-40 OTHOCHTENBHO TOYEK MaKCUMyMa
€XKEMHUHYTHBIX TPUPOCTOB TEMIIEPATyphl TeJla B TPYIIE MBIIICH NPEACTABICHB Ha
prucyHke 3. B MOMEHT MaKCUMyMOB JIMHAMHKH TEMIIEPATyphl Tela (HyJieBas TO4Ka Mo OCH
abcmmcc) HaONIOMAIOTCS CTAaTHCTUYECKH 3HAYUMO 0oJiee BBICOKME OTHOCUTEIBHO
CPEIHEr0 YPOBHS TIOKA3aTe Tl HHTCHCHBHOCTH (IyKTyaIlHil paJHoakTHBHOTO pacmaga ‘'K
(p<0.001). Takum 00pa3oM, MEPHOABI 3HAYMMBIX IIPUPOCTOB TEMIIEPATYPhl TeJla MBIIICH
COIIPOBOK/IAIOTCS TIOBBINICHUEM HMHTCHCUBHOCTH (PIYKTyalluii MPUPOJHOTO HM30TOIA
kanuii-40, 9To yKa3bIBaeT Ha CBA3b MEXKIy STUMHU ITapaMeTPaMH.
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MUHYTbI OTHOCUTEIBHO MaKCMMYMOB TEMNEPATYPbl Tena

Puc. 3. PacnpenencHrme MeTOAOM HAJOKEHHBIX OIOX 3HAYCHUH HWHTCHCHUBHOCTH
(baykTyarnuii panoaKTUBHOCTH YK oTHOCHTENBHO TOUYEK MaKCUMYMOB €KEMUHYTHBIX
MPUPOCTOB TEMIIEpaTypbl Teda Mo rpynne Meimed. IlpencraBneHsl MeauaHel U
WHTEPKBAPTHUIHHBIA pa3Max.

Hecmotps Ha TO, uto Kanmuii-40 COACPKUTCA B OpraHU3ME U SIBISETCS UCTOYHUKOM
BHYTPEHHEW paJWOaKTUBHOCTH, IO HallleMy MHEHHIO B CWJIY CBOEd HU3KOU
PagMOaKTUBHOCTH MHTCHCUBHOCTD (UIYKTYAITHi €ro paciaga He MOXKET HEMOCPEACTBEHHO
OTIPECIIAThH BBISBICHHBIN Ononormueckuii a¢dekr. JlanpHennme uccieaoBaHus JOKHbI
OBITh HANpaBJICHBI HAa MOWCK TMPHYMHBI BEI3BIBAIOINEH (IYKTyallud pPaguoaKTUBHOTO
pacmaza ¥ BBIABJICHHIO APYTHMX (U3MYCCKUX MHUIICHEH A1 3TOr0 HEYCTaHOBJICHHOI'O
(haktopa. B wuacTtHOCTHM, 3TO MOTyT OBITh HM3MCHCHHS CBOMCTB BOJBI, HMEOIIUC
AHAJIOTHYHBINA CHEKTp KOJIeOaHW B OKOJIO-4aCOBOM JHara3oHe mnepuoioB [14] wmm
MEXaHU3MBI  DHEpreTmdeckoro obecrmeuenus kierok [15, 16]. Ilo wHeHmIo
b. M. BaraguMupckoro Ha BC€ OTH MPOLECCH HANpsSIMyl0, WM Ha METOABl UX
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PETHUCTpALlMK, BIHMSIOT HU3KOYACTOTHBIE SJEKTPOMArHWTHBIE IO, KOTOPHIE M MOTYT
SIBIIATHCSL HCKOMBIM OHOTPOITHBIM (hakTopoM cpeabl [17].

3AKIIOYEHHUE

1. JluHaMHWKa MHTCHCHBHOCTH (QIYKTyalldii paJIlOaKTHBHOIO pacraja YK B YCIIOBHUSX
SKpaHUPOBAHHMS OT BHEIIHETO paJAMallMOHHOTO ()OHA CBHHIIOBBIM KOPOOOM C
TOJIIMHON CTEHOK 12 MM CHHXpOHHa MEXAY YCTAaHOBKAMH, HAXOASIIUMHCS Ha
paccrosiHuM 1,5 kM. DTOT (haKT yKa3bIBae€T HA HECIYYalHBIH XapaKTep UCCIICTyEeMbIX
(haykTyaruii 1 TpeOyeT IeTaIbHOTO JaJIbHEHIIIEr0 H3yYeHUs.

2. YnueTpaAWiaHHBIE pPHUTMBI aKTHBHOCTH MBIIMIEH, HAXOAAIMIMXCSI B  YCIOBUAX
MOCTOSHHOTO ~ HESPKOTO  OCBCINEHUS, CHHXPOHU3UPOBAHBI C  (IIYKTyallusiMu
paauoaKTUBHOIO pacmaga YK - B MOMEHTH TOBBINIEHHS WHTEHCUBHOCTH
dbaykTyarnuii pagnoaKTUBHOCTH HAOJIOJACTCs aKTHBHM3AlMS >KMBOTHBIX M PE3KOC
MOBBIIICHUE UX TEMIIEPATyphI Tela.

Ha ocHOBaHmM TpeaCTaBIEHHBIX pE3YyJIbTATOB, a TaKKe HAUX MPEABIYIINX
HCCIeNoOBaHUN [5, 6] MOXKHO yTBEp)KIaTh, YTO aKTHBHOCTH MBIIICH HE CiaydaiiHa BO
BPEMEHH, a  ONpeAenseTcs  aKTUBU3UPYIOIIMM  BJIMSHHEM  Ha  OpPraHu3M
KBa3HPUTMUYECKOrO (akTopa BHEIIHEH cpeabl. Mapkepamu 3Toro Qakropa sBISIFOTCS
(bayKTyanuu CKOPOCTH CUeTa HEWTPOHHBIX MOHHTOPOB Y TOBEPXHOCTH 3eMIIM U
YCTaHOBJICHHBIC B HACTOAIICH paboTe (PIyKTyaluu paJuoaKTHBHOTO pacmanga kamusa-40.
BrisBnenue ¢usndeckold NPUYMHBI TakuX (IIYKTyallid WId BHYTPUOPTAaHU3MEHHBIX
MEXaHU3MOB pealli3alliy JEHCTBUS 3TOr0 HE YYTCHHOTO (akTopa cpellbl MPHUBEIET K
pa3zpaboTke crocoba HEMEIWKAMEHTO3HOTO METOJa BIIMSHUS Ha HEPBHYK) CHCTEMY
OpraHm3Ma ¢ IeNIbI0 KOPPEKIIUY psijia 3a00JIeBaHUH, B TOM YHCIIC U HAPYIIICHHU CHA.
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Previously, we found the coincidence of the main harmonics established in the

dynamics of body temperature in laboratory animals with those identified in the process of
alpha decay [7, 8]. It is assumed that fluctuations in radioactive decay are determined not
only randomly, but their intensity is also affected by an as yet unidentified external
environmental factor [9, 10]. At the moment, it is impossible to assert the direct
interconnection of these biological and physical processes, but the revealed patterns can
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be interpreted as a possible use of data on radioactive decay fluctuations as a marker of a
biotropic factor of the environment that has not yet been established.

According to the literature, beta decay fluctuations are more significant than alpha
decay fluctuations, and their detection does not require a complex mathematical apparatus
[11-13]. The natural isotope of potassium-40 is a source of both beta particles and gamma
rays with an energy of 1.46 MeV, which occur during electron capture “’K — **Ar.

The purpose of the study is to compare the dynamics of fluctuations in the
radioactivity of the natural *’K isotope and the body temperature of laboratory mice
isolated from the external night/day regime under constant lighting conditions.

The study was carried out on mature male mice of the C57Bl/6 line, weighing
26-30 g (n=18), obtained from the IPPE RAS vivarium.

Mice were kept two individuals in a cage (40x14.5%24 cm) under constant moderate
illumination (200-300 lux from a source with a color temperature of 4200 K). Under the
conditions of keeping all animals in one room, synchronization of activity is observed
between individuals, therefore, in order to obtain a more representative sample, the study
was carried out in three rooms located at a distance of 1-2 km from each other.

The temperature was recorded with DTN4-28/TL4-28 sensors (EMBI RESEARCH
LLC) implanted in the abdominal cavity of the animals no later than 20 days before the
start of the experiment. During surgery, Zoletil (Virbac Sante Animale) was used as an
anesthetic at a dose of 5-7 mg/kg intramuscularly.

The intensity of the radiation flux from * K, which is part of potassium sulfate (JSC
"Buysky Chemical Plant", Kostroma region), was measured using scintillation detectors
Atom Fast 8850 and Atom Fast 77100 (NPP "KB Radar", Moscow), which is based on a
crystal cesium iodide (Csl). The die size in Atom Fast 8850 is 8x8x50mm, while in Atom
Fast 77100 it is 7x7x100mm. When analyzing the relationship between the intensity of
radioactive decay and the activity of mice, the data from the two devices were averaged.
In order to isolate the system from atmospheric gamma rays, the packages with potassium
sulfate, together with the detector, were placed in a lead box 15x15x15 cm with a wall
thickness of 12 mm. Such a screen attenuated the background values of the count rate by
about 10 times.

It is shown that the intensity dynamics of *’K radioactive decay fluctuations under
conditions of shielding from an external radiation background by a lead box with a wall
thickness of 12 mm is synchronous between installations located at a distance of 1.5 km.
This fact indicates the nonrandom nature of the fluctuations under study and requires
detailed further study.

Using the method of superimposing epochs and calculating the correlation, it was
found that the ultradian activity rhythms of mice under constant dim lighting conditions
are synchronized with fluctuations in *’K radioactive decay — at the moments of increasing
intensity of radioactivity fluctuations, animals are activated and their body temperature
rises sharply.

Despite the fact that potassium-40 is contained in the body and is a source of internal
radioactivity, in our opinion, due to its low radioactivity, the intensity of its decay
fluctuations cannot directly determine the revealed biological effect. Further research
should be aimed at finding the cause of the fluctuation in radioactive decay and
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identifying other physical targets for this unidentified factor. In particular, these can be
changes in the properties of water, which have a similar spectrum of fluctuations in the
near-hour range of periods [14] or mechanisms of energy supply to cells [15, 16].
According to B. M. Vladimirsky, all these processes directly, or the methods of their
registration, are affected by low-frequency electromagnetic fields, which can be the
desired biotropic factor of the environment [17].

Keywords: ultradian rhythms, body temperature, activity/rest cycle, synchronizers,

radioactive decay.
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