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B craTtbe MPUBOAATCA JaHHBIC 00 M3MCHCHHUSX B napaMeTpax TCPMOPCTYIISAINNA U BapI/Ia6€J'H)HOCTI/I
CCPACHHOI0 pUTMa IpHU JIOKAJTBHOM OXJIAXKJACHUN KUCTH PYKH Yy YPOXKCHIICB >1<ap1<0171 KJIMMaTHYECKON 30HBI.
HOKaSaHO, YTO Yy 3HAYUTCJIBHOTO YHCJIa JIMIL CIla3M nepn(bepnquKI/Ix COCyIOB B OTBCT Ha JIOKAJIbHOC
OXJTAKACHUC HC IPOUCXOAUT, YTO CBA3AHO C 0COOCHHOCTSAMH TCPMOPCTYJIALNN.
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[IpoxuBaHue YenoBEYEeCKUX MOMYISUN B TEYEHHE MHOTHX BEKOB B OIPE/IESICHHbBIX
U CTaBUIMX MPHUBBIYHBIMU YCIIOBUSIX ONPEIEINIIO HE TOJIbKO BHEIIHUN OOIUK U Tpau-
LIMOHHBIA 00pa3 XHU3HU UX MIpeCTaBUTElNeH, HO U crieudpruecKrue MophoIorHuecKre
XapaKTePUCTUKH, a TaKXKe 0COOEHHOCTH >KU3HEeATelbHOCTH opranu3ma. CBoeoOpa-
3Me KIMMaTa, MHCOJSIIMY U (DOTONEepHOoAU3Ma, XapakTepa MUTaHUs U T.J. CKa3aJluCh
Ha CTPYKTYPHO-(U3MOIOTMUECKON OpPraHU3aL1H JIFO/IeH, PEIKN KOTOPBIX U3 MTOKOJICHUS
B IIOKOJIEHHE MPOXKUBATIN B TEX WJIM MHBIX KOJIOTMYECKUX ycinoBusix. Hanbonee Harysia-
HO JieficTBHE (paKTOPOB BHEIIHEH Cpe/Ibl MPOSBISLETCS B MOPPOPYHKIIMOHATIBHBIX pa3-
JIMYMSIX JKUTEeH pa3HbIX KIMMaToreorpauyeckux 30H: Macce U IUIOMIAIU TTOBEPXHO-
CTH TeJa, CTPOCHUH IPYAHOM KJIETKH, IPONOpLUsX Teia [2].

AnanTanys K U3MEHEHHBIM KJIMMAaTUYECKUM YCJIOBUSM — CJIOXKHBIN IIpoliecc, 3a-
TParuBarOIIMI NPaKTHYECKH BCE (DYyHKIMOHAIBHbBIE CUCTEMbI OpraHu3Ma yesoBeka. s
MOJIOZIEKU U CTYJICHTOB, IPEJCTABIIAIOMINX 0CO0YI0 COLMANBHYIO TPYIILy, HEOOX0au-
MOCTb NPUCHOCAOINBATHCS K HOBBIM HENPUBBIYHBIM YCIOBHAM CYLIECTBEHHO OCIIOX-
HSIET Tpolecc o0ydeHus, TeM OoJiee eciu 00ydeHUe MPOXOIUT B JPYroi CTpaHe, Iie
MMeeTCs IPYroil KOMIUIEKC (PU3NYECKHX, TICUXUYECKUX M COLUAIBHBIX BO3IACHCTBUIA,
PE3KO OTIMYAIOIIMXCS OT MPUBBIYHBIX YCIOBUI cpeasl ooutanus [1; 3].

B Poccuiickom yHuBepcuTeTe ApyKObl HAPOIOB 00yUarOTCs MPEACTABUTENN Oojiee
450 naronanbpHOCTEN Oosee yem u3 150 crpan mupa. [Ipuexas s oOyuenus B Cpen-
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HIOIO Tos10cy Poccuy, MHOCTpaHHBIE CTYIEHThI OKa3bIBAIOTCSI B HOBBIX KJIMMaToreorpa-
(UYECKUX U COLMATBHBIX YCIOBUX, YTO IPUBOJUT K CYILIIECTBEHHBIM HAarpy3kaM Ha UX
MexaHU3MBl ajanranuy. Yem Oosiee BbIpaykeHa KOHTPACTHOCTh MEXIY KIMMAaTH4YECKUMU
YCJIOBUSIMU MECTa ITOCTOSIHHOT'O IIPOKMBAHUS U MecTa 00y4eHus1, TeM OoJbIlasi Harpy3ka
najiaeT Ha (PU3HOIOTUYECKUE CUCTEMbI U OPTaHU3M B LIEJIOM.

W3BecTHO, 4TO cucTeMa TEPMOPETYIISLMUY SIBISETCS BKHEHILINM a/1alTalliOHHBIM
MEXaHM3MOM, BOSHUKILIUM Y 4YeJIOBEKa B IPOIECcCe AIUTEIBHOIO (PUIOreHEeTHIECKOr0
pasButus. OHa oOecrieunBaeT Mo iiep>KaHue OTHOCUTEIBHO MIOCTOSIHHON TeMIepaTyphl
B NIPUBBIYHBIX NPUPOJHBIX YCIOBUSX, aJEKBATHO U3MEHSIS COOTHOIIEHHE TEIUIONPOTyK-
LMY U Ter1ooTAauu. M3BecTHO, 4TO MEXaHU3MBI MOJJIEP>KaHUs TEMITEpaTypHOro roMeo-
CTa3a CTY/IEHTOB M3 apKUX KJIMMAaTHUECKUX 30H CYIIECTBEHHO OTJIIMYAETCS] OT TAaKOBBIX
Y POCCUHCKUX: Y MHOCTPAHIIEB MEHbIIIE MHTEHCUBHOCTh TEIUIONPOAYKIMU U BBIIIE TeIl-
JI0OT/[a4ya, YTO YacTO MPUBOJUT K MEPEOXIIAKICHUIO U Pa3BUTUIO IIPOCTYIHBIX 3a0071€e-
BaHUI B XOJIOAHBIE IEPHOIBI rosia [4—6].

Ilenp uccnenoBannii — U3y4eHUE MIOKA3aTENEH CUCTEMBl TEPMOPETYIISILUY U Ba-
pHrabeTbHOCTH CEp/IeYHOr0 PUTMA IPH JIOKATBHOM OXJIAXK/IEHUU KOHEUHOCTH Y XKUTeJel
KAPKOW KIMMAaTHUECKON 30HbI (MYKUUH U KEHIIHH).

Marepuaisl uccieroBanus. lVccienoBanue npoBouiioch Ha kadeape HopMalib-
Hol ¢u3uosnornu Poccuiickoro ynuBepcurera ApyxO0bl HapooB. Beero Ob1io o6cie-
noBaHo 72 cryaenta u3 Mopnanuu: 42 myxuuns! (cpeanuit Bozpact 23,9 + 0,7 ser)
u 30 xeHIMH (cpexHuit Bospact 21,5 = 0,7 set). YV HUX onpeAessui TeMIepaTypy KUCTH
NPaBoil pyKH BO BTOPOM MEXKIMAIBIIEBOM IIPOMEKYTKE M TEMIIEPATypy B MOIMBIILIEUYHOM
BIIAIMHE (CJIeBa) 32 3 MUHYTHI JIO JIOKAJIBHOTO OXJIAXKACHHS KUCTH ((OH), BO BpeMs JIO-
KaJIbHOTO OXJIAXKJIEHUs], a Taroke Ha 1-i, 3-i, 5-i1, 7-i, u 15-i MuH nocie ero npekparie-
HUs. Takxke BO BpeMsi BCETO MCCIIEI0BAHMS HENPEPHIBHO PErMCTPUPOBAIACH PUTMOKAp-
JorpaMma.

JlokanbHOE OXJ1aX/IeHHe NMaIbLIEB PaBOM KUCTH MPOBOMIIM, TIOTPYy’Kas UX B Tede-
HHUE | MUHYTBHI /10 MACTHO-(AJAaHTOBBIX COWIEHEHUH B JIESIHYIO BOIY C TeMIIepaTypoi
0 °C £ 2 °C. 3ateM nanblibl U3BJIEKAIN U3 BAHHOUKH C JIEASHON BOJIOM U 0OCYIIMBAIN
nonoreHiieM [4]. Temmnieparypy u3mepsum anekrporepmomerpom — Digital thermome-
ter «K8803». Perucrpanust putMoKapjuorpaMMBbl OCYILECTBIIIIACh Ha npudope «Bapu-
kap» pupmel «PAMEHA», o6paboTka 1 pacder nokasareneil BapuaOeIbHOCTH Cep-
JIEYHOr'0 PUTMA OCYILIECTBILUICS € Ucnoiab3oBaHueM nporpammsl «MCKUM-6» Toi xe
(bUpMBIL.

Craructudeckas 06paboTKa pe3yJIbTaToOB IIPOBOIMIIACH C UCIIOIB30BAHUEM /-KPUTE-
pust CThIOJICHTA B CTAaTUCTUYECKHX Mporpammax «Statistica 6.0» u nporpamMmmHoro ooec-
neuenust Microsoft Excel 2000.

Pesyabrarsl. [IpoBeneHHbI aHAIN3 NOJIYYEHHBIX JAHHBIX CBUJETEIBCTBYET, YTO
B CPE/IHEM y HUCMBITYEMBIX TEMIIEpPATypa KOKU KMCTH B TeUEHHE 00CIIeI0BaHUS CHUXKA-
ercsa. Ho B oTiMuMe OT JKEHIMH y MY>KUMH 3TO IPOUCXOJUT TOJIBKO BO BPEMsI OXJIaxkK-
JeHHs U Ha 1—3 MHHYyTax BOCCTaHOBJICHUS], a B JAJIbHENIIEM TeMIIEpaTypa KUCTH I10-
Bolaercs. DOHOBBIE 3HAYEHMs TeMIEepaTypa KHCTH PYKH y JKCHIIMH OBbUIM HIKE,
CHI)KEHHE TeMIIepaTyphl IOCIIE JIOKATBHOIO OXJIaXJCHHUs KUCTH Yy HUX ObUIo Oosee
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BBIP@XEHO, YeM y MyxuuH (Tabmn. 1). Temneparypa tena y obcnenyembix B poHe Obuia
HECKOJIbKO BbIIIIE Y >KEHIIMH. [Ipy oxyiaxieHnu 1 B niepBble 3—5 MUHYT BOCCTaHOBJIE-
HUSI TEMIIepaTypa Teja MOBbIIAJach y MYXUYMH OOJIblile, 4YeM y XKEHILHH, a 3aTeM BO3-
Bpalagach K HCXOJHBIM 3HAYEHUSIM, OCTaBasCh BbIIIE ()OHOBBIX BEJIMUUH Ha 15 MUHY-
T€ BOCCTAHOBJICHUS Y MYXXUUH U CHUKAsICh HUKE (DOHOBBIX 3HAYEHUH Y JKEHIIUH.

CorlacHO COBpPEMEHHBIM IIPECTABICHUAM O TEPMOPETYJIILIUU B OPraHU3Me TeIIo-
KPOBHBIX >KMBOTHBIX M Y€JIOBEKA BBIIEISAIOT FTOMOMOTEPMHOE «SAPO» U MOUKHIOTEPM-
HYIO0 «0005104ky» [7]. CyXeHue KpOBEHOCHBIX COCYIOB IpPHU BO3IACHCTBUM XOJIOJa
YMEHBILIAET TEMIIEPATYPY KOXKH, T.€. CHUYKAET BEJIMUMHY TEMIIEPATYPHOI'O I'paJueHTa
MEXJly KOXKEH U BHEIIHEH Cpelod. DTO YBEIUYMBAET TEIJIOU30JIALMOHHBIE CBOWCTBA
«000JI0UKNY», YMEHBIIIas TEM CaMbIM Iepesiady TeIlia OT «siapa» K moBepxHocTu. [Ipu
BO3JICHCTBUU XO0JIOIa IPOUCXOIUT O0JIee 3HAUUTEIBHOE TTOHKEHHUE TeMIIepaTypbl KOXXU
KOHEYHOCTEW 10 CPaBHEHHUIO C KOKEW JPYruX y4acTKOB TeJa.

Tabnnua 1
BnunsiHMe NokanbHOro oxyaXaeHUs Ha TeMnepaTypy KUCTU PyKu
Fpynn TemnepaTtypa Temnepartypa KNCTU NPaBOM pykn
obcnepye- KUCTW nNpaBoli pyku °C) (°C) nocne oxnaxaeHus
MbIX
dOoH BO BpeMS 1 MUH 3 MUH 5 MyH 7 MUH 15 MuH
oxnaxaens
My>4rHbI 30,13+ 30,19+ 30,04 + 29,80+ 29,84 + 29,95+ 30,37+
+0,24 +0,30 +0,29 +0,27 +0,26 +0,30 +0,40
JKeHLWmHbI 29,93 + 29,75+ 29,93 + 29,60 + 29,45 + 29,38 + 29,50 +
+0,23 +0,31 +0,27 +0,33 +0,29 +0,31 +0,98

N3zBectHO, 4TO y 1M1 ¢ GOJIee COBEPILIEHHOW CHUCTEMOU TEPMOPETYIIAILNH TeMIIepa-
Typa KOXKH IIPU OXJIAXICHUM CHIKAeTCsl ObICTpee M 3HaUMTENIbHEE, a TeMIIepaTypa spa
YBEJIMYMBAETCS TaKXKe ObIcTpee U B OoJIbIlel cTeneHu [6].

B T0 e Bpemst B HallIMX MCCIeI0BaHMAX ObLIO MOKA3aHO, YTO Y 3HAYUTEIBEHOIO KO-
JM4ecTBa 00CIeyeMbIX, KaK Yy MYX4YUH, TaKk U Y XKEeHIIMH (puc. 1), CyliecTBeHHOro
CHIKEHHS TeMIIepaTypbl 0XJIaXK/1aeMOi KOHEYHOCTH HE NMPOMCXOUT, HECMOTPS Ha TO,
410 00CIIeyeMble JIMIa MPOKIIN B YCIOBUSX YMEPEHHOro Kimmara Oosee roga. Myx-
YUHBI, Y KOTOPBIX MPU JIOKAJIbBHOM OXJIQKIECHUN TeMIIepaTypa KUCTH CHIDKAJlach HE3Ha-
YUTENTHHO WJIM HE CHIDKAJIACh BOOOIIE, ObLIH 00JIee POCIBIMU M IMETH OOJBIIYIO0 Maccy
tena. Harpotus, cpeay sKeHIMH MOA00HbIE peakuy ObUTH XapaKTepHBbI ISl UMEFOLITUX
MEHBLIYI0 Maccy U JUIMHY Tena. Takum o0pa3oM, 3aBUCUMOCTH MEX]y BECOPOCTOBBIM
NoKa3aresneM (YaCTHBIM OT JICJIEHHUS MAacChl Tela B KI' HA POCT B CM) U UCXO/JHOM TeM-
NepaTypoil KUCTH BbIABUIM IPOTHUBOIOJIOKHBIE TEHIACHIMHN Yy MyX4uH )y = —9,4848x +
+ 33,742 u xxenuuH y = 71,344x + 5,5329, rae y — ucxoaHas Temreparypa KUcTH, X —
BECOPOCTOBOH MOKA3aTeb.

I'ennepHble pa3nuuus B pearupoOBaHUU Ha JIOKAJIbHOE OXJIaXKAECHUE IT0KA3bIBAIOT,
YTO JIaKe Ha TPEThEM Tojly ajanTaiuu K yciaoBusam Cpenneit nonocsl Poccun adpdextrs-
HOCTb CUCTEMbI TEPMOPETYJISIIUU Y CTYJEHTOB U3 MlopaaHuM HECKOJIBKO BBIIIE, YEM
y CTYJICHTOK U3 3TOr0 peruoHa. Bo3mMo)kHO, 4TO ¢ 3TUM MOXKeT ObITh CBsi3aH Oosiee
BBICOKHI ypOBEeHb 0OIIEl U epBUYHOM 3a00JI€Ba€MOCTH Ha BTOPOM IOy OOy4eHUs
y JIeBYLIEK [10 CPABHEHUIO C FOHOILIAMH.
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Puc. 1. JuHamuka TemMnepaTypHOro rpagueHTa y XeHLLUMH BO BPEMS 1 NOC/Ee N0KaNbHOro
oxnaxaeHns X1 — ¢ H1u3Kkoi, XX2 — ¢ BbICOKOI MCXOQHOW TeMNepaTypoi KUCTH.

prmeqal-me: rpagneHT TemMnepaTtyp BblHUCNANCA, KaK pa3Huua Mexay TeMnepaTypon KNCTHN
B pOHE 1 B COOTBETCTBYIOLLMIA NEPUOS UCCNEAO0BAHUN.

CocrosiHre opranu3ma (ero 3710poBbe WIH 00JI€3Hb) — pPe3yNbTaT B3aUMOICHCTBUS
C OKpYXarolei cpesioi, T.e. pe3yapTaT ajaanTauuu oo auzananrtanun. Korga opra-
HHU3M IIOCTOSIHHO MCIBITHIBAET Ne(PUIMT (PyHKIMOHAIBHBIX PE3EPBOB Ul IOCTHKEHUS
YCTOWYMBOTO YPaBHOBEIIMBAHUS C OKPY>KAIOIIEH Cpeiol, BOZHUKAET COCTOSHUE (DYHK-
[IMOHAIBLHOIO HANPSDKEHUsI, KOTOPOE XapaKTepU3yeTCsl CMEIEHHEM BEreTaTUBHOIO PaB-
HOBECHUsl B CTOPOHY IpeoOajaHus apeHepruieckux MEeXaHU3MOB, YTO OTPaXKaeTCs
B U3MEHEHUH MoKa3aTesei BapuadeabHOCTH cepieuyHoro putMa [2].

B To e Bpems Ipu OlLieHKe U3MEHEHHH MoKa3aresyield BapuadeIbHOCTH CepAeYHOro
pUTMA TP JIOKAJIBHOM OXJIAKAEHUH KOHEYHOCTH OBbLIO BBISABIEHO OTCYTCTBHE CYIIECT-
BEHHBIX PA3INUUil MEXIy MyKUYMHAMH U JKEHIIUHAMU. B 11e10M n3MeHeHus nokasa-
Tenei BapuabeTbHOCTH CEPACYHOTO0 PUTMA CBOJAMJIMCH K HEOOJBIIOMY MOBBIIICHUIO
CTpecc-UH/IeKCa, KOTOPBIH, 0JTHAKO, HE BBIXOIJI 32 PAMKH JIMara3oHa HOPMaJIbHBIX 3Ha-
YeHUI 3TOTO IOKa3aTess BO3BpAIlAlCid K IE€PBOHAYAIBHBIM 3HAYEHUSIM B CpEIHEM
3a 10—15 muH. J{luHamuka moka3aTesieil BOJTHOBOW CTPYKTYpbl BapHaOeIbHOCTH Cep-
neuynoro purMa (HF, LF u VLF) 6bu1a Oosee ciio’kHO 1 He BO3BpaIlaiach K epBOHA-
YaJbHOMY YPOBHIO 3THX ITOKa3aresiei 3a 15-MuHyTHbIN nepuoa HaOmoaeHui (Taba. 2).

W3 npencraBiaeHHbIX JaHHBIX BUAHO, YTO HauOosee CyIeCTBEHHbIE N3MEHEHUs Ka-
CaroTCs BOJIH OYeHb MeuIeHHOM yacToTsl (VLF), koTopble oTpakaroT MeTadoinndyeckue
MpoIiecchl B oprann3me. M3smeHnenre (YMEHbIIEHHE) JO0IM BOJH BBICOKOM YacTOTHI B 00-
IIeM JIMara30He BOJIH XapaKTepHO Ul PeaKlUU OpraHu3Ma Ha Jr000€e CTPEeCCOreHHOe
BO3/ICHCTBHE, & HEKOTOPOE CHI)KEHHE, a 3aTEeM POCT MEAJIEHHO-BOJIHOBOIO KOMIIOHEHTA
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B 001IEeM JiMana3oHe BOJIH, O-BUUMOMY, OTpaXkaeT (ha3HbIN XapakTep peryssTOPHBIX
M3MEHEHHI CUCTEMBbl KPOBOOOpAIIIEHHsI, KOTOpasi pU3BaHa OrPaHUYUBATEH TEIIONOTEPH
U B TO K€ BpPEMsI COrpeBaTh TKaHU, YTOOBI HE JJOIYCTUTh UX OOMOPOXKEHHUS.

Tabnnua 2

AnHamMmuka BosH Bbicokoi (HF), HuU3kon n oueHb Huskon (LF n VLF) yactoTt
Ha puTMOKapauorpamme o6cnenyeMbix Npu AeCTBUN JIOKaJIbHOMO OXJ1aXXAEHUS

OT1an uccnenosaHms HF% LF% VLF%
[o nelictBua xonona 29,47 +2,95 46,85+ 2,56 22,61+2,18
Yepes 5 MuH nocne 23,7+ 3,3 43,992 +2,61 32,00 +2,83*
Yepes 10 muH nocne 22,5+ 3,82 47,14 +2,98 31,03+ 3,93

lNMpumeyarHmne: 3HaKOM * Noka3aHbl A,0CTOBEpHble padnuyus (p < 0,05) ¢ pOHOBLIMU 3HAYEHUAMU.

ITpu 3TOM 00111ast BOIHOBAs CTPYKTYypa BapHaOeIbHOCTH CEepAEYHOI0 pUTMa CBHJIE-
TEJICTBYET O MOBBIIEHUH CYMMapHON MOIIHOCTH PUTMOB U 00 YCIIOXKHEHUH MX CTPYK-

Typsl (puc. 2).
MpoueHTbl TP
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O |

A0 xonoaa yepes 5 muH yepes 10 muH

Puc. 2. InHamunka obLueit BOSIHOBOW CTPYKTYpbl BapnabesibHOCTH
cepaevyHoro putTMa Ha pasHblx 9Tanax uccnegoBaHus.

Taxum o6pa3om, eciu paccMaTpUBaTh peakluy OPraHu3Ma YpOXKEHIIEB PerHOHOB
C JKapKUM KJIMMAaTOM C TOYKH 3pEHUs ajanranuu K yciaosusMm Cpennelt nonocs! Poceun,
TO JIOKJIBHOE OXJIAKICHHE SABIISIETCS CTUMYJIOM, JIOCTaTOYHBIM U1 Hadana (popMHUpoBa-
HUS aIaNTalMOHHBIX N3MeHeHUH. OHU MMO3BOJIAT MEPECTPOUTD PETYIISAIIMIO METab0IM3Ma
¥ COCYJMCTOrO TOHYCAa B COOTBETCTBHHU C HOBBIMU KJIIMMATHIECKHMH YCIIOBUSMH CPEIIBI
oburtanus. [lo-BuauMoMy MaHHYIO XOJIOJOBYIO NPOOY MOXKHO OyJET HMCIIOJIb30BaTh
B Ka4eCTBE MapKepa, IOKA3bIBAIOIIEr0 CTENEHb a/IalTalliy K YCJIOBHAM X0JI0/1a, a TaKKe
KaK 3aKaJIMBAOLIIOI0 TIPOIEAYPY JUIsl CTUMYJISIIMM MEXaHM3MOB aJJalTalliH K JEHCTBUIO
HU3KUX TEMIIepaTyp.
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EFFECT OF LOCAL HAND COOLING
ON THERMOREGULATION AND RHYTHM OF CARDIOGRAM
OF STUDENTS FROM HOT CLIMATE

Geda Semu Mengistu, V.I. Torshin,
A.E. Severin, Mansur Numman
Department of normal Physiology

Peoples’ friendship University of Russia
Miklukho-Maklaya str., 8, Moscow, Russia, 117198

The article presents data on changes in thermoregulation and heart rate variability due to local cooling
of the hand from hot climate zone natives. Shown that a significant number of peripheral vascular spasms
in response to local cooling do not occur, due to the peculiarities of thermoregulation.

Key words: thermoregulation, heart rate variability, local cooling, the temperature of the hand, the
body temperature.
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