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Aunomayus. B cratbe  mpeAcTaBiIEHBbl  pe3yJbTaTbl  UCCIEIOBAaHUM  M3MEHEHHUS
(YHKIMOHAJIBHOTO COCTOSHUSI SHIOKPHHHBIX CHUCTEM JKUTEJCH BBICOKOTOPBS B 3aBUCHMOCTH OT
MIEPUOJIOB rofla, KOTOPHIE CBA3aHbI C TEMIIEPATYPOU OKPYXkKarOLIEH Cpe/ibl, CO CBETOBBIM PEKUMOM U
apyrumu paxtopamu. BrICOKOTOpHBIE PETHOHBI OTIMYAIOTCA PE3KO-KOHTUHEHTAIBHBIM KIUMAaTOM,
KOTOPBIM XapakTepusyercs: OOJbIIMMU TEMIEPaTypHbIMU U O0apOMETPUYECKUMHU Pa3IUUMUSIMU
MEX/ly 3UMHUMH U JIETHUMHU MECSIaMH, BBIPAXKEHHBIMU ce30HaMu roja. OObEKTOM HCCIeI0BaHUM
SIBUJIMCh KOPEHHBIE )KUTENU Top, NpoxkuBarouue Ha Beicore 2800 M H. y. M., IPAKTUYECKHU 3J0POBbIE
moan ot 18-55 mner. Omnpenensuii  ypoBeHb THUPEOUAHBIX TOpMOHOB, TTI, koptuzona,
KaTEeXOJIAMHHOB H TIOJIOBBIX TOPMOHOB B IUIa3Me MEepUPEpUIecKoil KPOBU METOIOM TBEpAO(ha3HOTO
UMMYHO(EPMEHTHOTO aHajn3a C HCIOJb30BAaHUEM CTaHIApTHBIX TecT-HabopoB (Poccws).
VYCTaHOBIEHO, 4YTO B  YCJIOBHUSIX BBICOKOIOpPbS  CYLIECTBYET CE30HHAs M3MEHYMBOCTH
(GYHKIIMOHAJIBHOW AKTUBHOCTH TUMO(PU3APHO-TUPEOUJIHON CHCTEMbl Yy NPAKTHUYECKH 3JI0POBBIX
MY>KYMH TPUBOAUT K MOBBIIICHHIO METa00JIM3Ma, MOCKOIbKY PUTMUYECKHE U3MEHEHHUS CEKPEIHH
TUPEOUHBIX TOPMOHOB M OMOXMMMUYECKHX IOKa3areleld B3auMOCBS3aHbl. Tak, B 3UMHee BpeMs
YpPOBEHb TPUHUOITUPOHUHA IOBBIIIEH NP HE3HAUYUTEIBHOM M3MEHEHHHU B CTOPOHY CHU)KEHHUS
TUPOKCHHA M TUPEOTPOMHOIO TOPMOHA aJieHOTUno(du3a no CpaBHEHMIO C JIETHUMH MecsiaMu. [Ipu
3TOM B TPUBEICHHBIX MCCIEIOBAaHHUSIX HE OOHApyKeHa 4YeTKas B3auMOCBS3b (PYHKIIMOHAIBLHOTO
COCTOSIHMSI IIIUTOBUIHOM >Keye3bl C arMOC(epHBIM JaBIEHUEM U TEMIIEpPaTypoil OKpy:Karolen
cpelbl. YpOoBeHb HOpaJpeHalIMHAa U Jo(aMHHAa 3HAYUTEIHHO IMOBBIIIACTCS B 3UMHEE BpeMs, MpHU
HE3HAUUTEJIbHOM CHW)XXEHMM JAPYIMX HEWpOMEIUWaTopoB aJpeHaJlMHa M CepoTOHMHA. B
HCCJIEYEMOM TOPHOM PETHOHE B 3UMHEE BpeMs TEMIIEpaTypa OKpY’KaroLled Cpelbl 3HAYUTEIbHO
HUKE, 4YeM JIETOM, U OKa3blBaeT JOIOJHUTEIbHOE BIUSHHE Ha (QYHKIMOHAIBHOE COCTOSHHE
SHJOKPUHHBIX CHUCTEM IMOcje TUMOKCHMH. KoMneHcaropHO-IpHUCIOCOOUTENbHbIE HU3MEHEHHs Mpu
BO3JICMCTBUM HU3KOM TEMIIEpaTypbl CpPEIbl 3allyCKAIOTCS C y4acTUEM KaTeXOJAMHUHOB, KOTOpBIE
pacuiensis )KUPOB U YIIIEBOJOB, MOOMIIM3YIOT SHEPreTUUYECKHE 3aachl, YBEIMYUBAIOT MPOIYKIINIO
TeIJla U CY)XMBAIOT COCY/bl MOBEPXHOCTHU Tesa. B3zanMonelcTBys C KarexojaMHUHaMH TOPMOHBI
IIUTOBUIHONW  JKele3bl, AaKTUBUPYIOT MeTabOIMYecKHe TIpOILECChl, TaKXe  MOBBIIIAIOT
TeII000pa3oBaHKe, BIUSAS Ha MPOLECCHl OKHUCIUTEIBHOro (GochopuiupoBaHusi, yCHIUBAIOT
«KAJIOPUTEHHBIN» APPEKT KaTeXxoJaMHHOB, a Takxke akTuBupyroT cekpeuntro AKTI u
DIIOKOKOpTUKocTepou10B. KoneGanust ypoBHs HccenyeMbIX TOPMOHOB B MepUPEpUIECKON KPOBU Y
KOPEHHOTO HAaCEJIEHUs BBICOKOTOPbS MOJUUHSAIOTCS M3MEHEHUSM HE TOJIBKO CE30HOB roja, a TaKxke
JUINTEIBHOCTU CBETOBOrO JHA. Ha ceromHsmHWi [€Hb CyIIECTBYIOT JAaHHBIE (B TOM 4HCIE U
MOJTy4YEHHBIE OMBITHBIM MyTEeM), KOTOPBIE IMOKA3bIBAIOT BIHUSHUE CBETOBOTO PEXXHMMAa Ha BBIJEICHUE
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ITIOJIOBBIX TOPMOHOB M KOPTH30JIa Y YC€JIOBCKA, KOTOPBIC YKA3bIBAIOT HA UBMCHCHHA CCKPCUHU 3THX
TOPMOHOB B TCUCHUEC I'0/1a, CBA3aHHBIC CO CMEHOH IMPOAOKUTCIIBHOCTH CBETOBOI'O IHA.

Abstract. The article presents the results of studies of changes in the functional state of
the endocrine systems of high-altitude residents, depending on the periods of the year that are
associated with the ambient temperature, with the daylight regime and other factors. High altitude
regions are distinguished by a severely continental climate, which is characterized by large
temperature and barometric differences between the winter and summer months, expressed by
the seasons of the year. The object of research was the indigenous people of the mountains, living at
an altitude of 2800 m above sea level, from 18-55 years old. The level of thyroid hormones, TSH,
cortisol, catecholamines and sex hormones in peripheral blood plasma was determined by
the method of enzyme-linked immunosorbent assay using standard test kits (Russia). It was found
that in high-altitude conditions there is a seasonal variability in the functional activity of
the pituitary-thyroid system in healthy men leads to an increase in metabolism, since rhythmic
changes in the secretion of thyroid hormones and biochemical parameters are interrelated. So, in
winter, the level of triiodothyronine is increased with a slight change towards a decrease in
thyroxine and thyroid-stimulating hormone of the adenohypophysis compared with the summer
months. At the same time, the above studies did not reveal a clear relationship between
the functional state of the thyroid gland and atmospheric pressure and ambient temperature.
Norepinephrine and dopamine levels rise significantly in winter, with a slight decrease in other
neurotransmitters, adrenaline and serotonin. In the studied mountainous region in winter,
the ambient temperature is significantly lower than in summer, and has an additional effect on
the functional state of the endocrine systems after hypoxia. Compensatory-adaptive changes when
exposed to low temperature of the environment are triggered with the participation of
catecholamines, which, by breaking down fats and carbohydrates, mobilize energy reserves,
increase heat production and constrict the vessels of the body surface. Interacting with
catecholamines, thyroid hormones activate metabolic processes, also increase heat generation,
affecting the processes of oxidative phosphorylation, enhance the “calorigenic” effect of
catecholamines, and also activate the secretion of ACTH and glucocorticosteroids. Fluctuations in
the level of the studied hormones in the peripheral blood in the indigenous population of
the highlands are subject to changes not only in the seasons of the year, but also in the duration of
daylight hours. To date, there are data (including those obtained experimentally) that show the effect
of light on the release of sex hormones and cortisol in humans, which indicate changes in
the secretion of these hormones during the year, associated with a change in the length of daylight
hours.

Knroueswie cnosa: OHIAOKPUHHBIC KOMIIJICKCHI, TOPMOHBI, BBICOKOTOPhC, CC30HHBIC
U3MCHCHHUA, CBETOBOH PEKUM.

Keywords: endocrine complexes, hormones, highlands, seasonal changes, daylight regime.

Beseoenue
®DU3HOIOTUYECKIE CUCTEMBI 3JI0POBBIX JIIOJCH YYTKO PEarupyrT Ha CE30HHbBIC KOJIeOaHUs
reodusndeckux (Haxktopo. M3MeHeHHsS (YyHKIIHOHAIBHOTO COCTOSIHHS OpPraHM3Ma B 3aBHCHMOCTH
OT TIEPHOIOB Tofa B OCHOBHOM CBSI3aHBI C TEMITEPATYPOH OKPYKAOMICH Cpebl, CO CBETOBBIM
pexxumMoM u Apyrumu (daktopamu [1, 9]. BiusHue ce30HHBIX M3MEHEHUN SKOJOTHUECKUX YCIOBHIA
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O0COOCHHO BBIPAKEHO Ha TEPPUTOPUSX, INI€ OTMEUAIOTCS PE3KHUE M3MEHEHUS MOTOAHBIX YCIOBHM B
pasHble ce30Hbl roga. llosToMy wuccieqoBaHUE >KUTENEW BBICOKOTOPHOTO pailloHa € pe3Ko-
KOHTUHCHTAJbHBIM  KJIMMATOM, KOTOPBIH  OTIMYAeTCs  OONBIIMMH  TEMIEPaTypPHBIMH |
0apOMETPUYECKUMH PANTMUUSMU  MEXKAY 3UMHUMU W JIETHUMH MECSIaMH, BBIPAKCHHBIMHU
CE30HaMHU rofia MpeICTaBseT HAYYHBIH HHTEpPEC.

B nwureparypHbIX HMCTOYHMKAX CBEACHHA OO0 HU3MEHEHUSX KOHLEHTPAllMd TOPMOHOB Y
YeJIOBEeKa B 3aBUCHUMOCTH OT CE30HOB M CBETOBOT'O PEXHMMa rojia KpailHe HEMHOTOYUCIICHHBI. Takue
HCCJICIOBAHUSI B OCHOBHOM IMPOBOJWINCH Y JIFOACH, MPOKUBAIOIIMX B YCIOBHUSX BBICOKUX IIUPOT
Kpaiinero Cesepa [7]. IlpeacraBieHpl CpaBHUTEIHLHO HEMHOTOYHCIICHHBIE JTaHHBIE OO0 OIICHKE
ocoOeHHOCTeH (PYHKIMOHAIBHOTO COCTOSIHHSI OpPraHu3Ma C y4YeTOM €ro CE30HHBIX H3MEHEHUH
YCIIOBUH Cpefibl OOUTaHUSI.

Mamepuan u memoowl ucciedo8anus

CBoeoOpa3Hble  KiIMMaroreorpaMueckux YyCJIOBUH TOPHBIX PETHOHOB BBI3BIBAIOT B
3aBHCHMOCTH OT CE€30HOB rojia OIpeIeIeHHbIE U3MEHEHUS BCETO KOMILJIEKCA 3HJOKPUHHBIX peaKuil
opranusma. [losromy OBUIM pPAaccCMOTpPEHBI CE30HHBIE KOJIEOaHWs (YHKIIMOHAIBHOTO COCTOSHUS
SHJOKPUHHBIX CHUCTEM Yy JKUTENIEeH, NpoxkuBaronmx Ha BeicoTe 2800 M Hapn y. M. [l BBLICHEHHMS
BO3MOXKHBIX OCOOCHHOCTEH CE30HHBIX H3MEHEHMH TOPMOHAJIBHOrO MNpO(UIS Yy MOCTOSHHBIX
JKUTEJNIEH, OblIM BBIJICJICHBI J]BA CE30HA Iroja: 3UMHeEE U JieTHee BpeMeHa. OObeKTOM HCClieJ0BaHUM
SBUJINCh KOpPEHHBIE >KuUTeNn ArOammHckoro paiioHa HapeiHckoit ob6mactu  Keipreizcrana,
IIPaKTUYECKH 310pOBbIe atonu oT 18-55 et

Onpenensanu ypoBeHb TUPEOUIHBIX ropMoHOB, TTI, kopTH30i1a, KATEXOJIAMUHOB U IOJIOBBIX
TOPMOHOB B IuIa3Me Nepu(epudecKoil KpOBH METOJOM TBEpAO(A3HOTO WMMYHO(PEPMEHTHOTO
aHaJlu3a C UCIHOJb30BaHMEM CTaHAApTHBIX TecT-HabopoB (Poccust). IlomyueHHble naHHBIE
MOJIBEPraJIuCh CTAaTUCTHUECKONH 00paboTKe ¢ mpuMeHeHueM kpurepus CTbIOIeHTA.

Pezynemamut uccnedosanuii u ux oocyxcoenue

Pesynprarhel HccnenoBaHus TOPMOHAJIBHOIO MeTab0JIM3Ma y 37I0POBBIX JKUTEIEH-MYyX UUH B
IU1a3Me KPOBHU B pa3Hble CE30HBI (JIETOM U 3UMOI) roaa npeacrasieHsl Ha Pucynke 1. Kak BunHO n3
IIPEJICTABICHHBIX JaHHBIX, B YCIOBHUAX BBICOKOTOPbSI CYIIECTBYET CE30HHAs W3MEHYMBOCTH
(YHKIIMOHAJIBHOW AKTUBHOCTH THUIO(PHU3aPHO-TUPEOMIHON CHCTEMbl Y MPAKTHUYECKH 3JI0POBBIX
My)k4MH. Tak, B 3UMHee BpeMsl ypOBEHb TPUHOATHUPOHMHA MOBBIIIEH NPH HE3HAUYUTEIHHOM
U3MEHEHUH B CTOPOHY CHIKEHHS THUPOKCHMHA U TUPEOTPOIHOTO TOpPMOHa ajaeHorunodusa Imo
CPaBHEHHIO C JIETHUMH MecauaMmu. IIpu 3ToM yrHeTeHue OesSTENIbHOCTH KOPbl HAJIIOYEYHHUKOB B
3UMHEE BpEMs OTPaK€HO B M3MEHEHMSIX COJEp:KaHMsI KOPTH30Ja. YPOBEHb HOpPAJpEeHalMHA U
noaMMHa 3HAUUTENBHO MOBBIIIAETCS B 3UMHEE BpEMsl, IPU HE3HAYMTEIbHOM CHIKEHUU JIPYIHX
HEHPOMENNATOPOB aJpeHalIMHa M cepoToHnHA. Copep:kaHHe IOJIOBOIO TOPMOHA TECTOCTEPOHA
0Ka3aJI0Ch HE3HAYUTEIHHO MOBBIIIEHHBIM B IIPOBEACHHBIX 3UMOM UCCIIEAOBaHUsX [8].

Ce3oHHble U3MEHEHHs (YHKIMOHAJIbHON aKTUBHOCTHU LIUTOBUIHOM KeJe3bl B 3MMHEE BpeMsi
NPUBOAUT K TIOBBIIIEHUIO METa0O0IM3Ma, IIOCKOJIbKY PUTMHUYECKHE U3MEHEHHUS CEeKpeluu
TUPEOUJHBIX TOPMOHOB M OMOXMMHYECKHUX TIOKazareneil B3aummocBsazaHbl [3]. Ilpu sToM B
MIPUBEJICHHBIX MCCIIEIOBAaHHUAX He OOHapy>KeHa YeTKasl B3aMMOCBs3b (YHKIMOHAJIBHOTO COCTOSHUS
IIIUTOBUTHOM KeJIe3bl C aTMOC(HEPHBIM JaBICHUEM U TEMIIEPATypOil OKpy KarolIel Cpebl.

[ToBeiieHHoe conepkanue T3 B 3uMHee BpeMsl NMpPU HE3HAUUTEIbHOM MOHUKEHUU YpPOBHS
TUPOKCHHA TOKA3bIBAET CIIBUT COOTHOIICHUS IUpKyaupyromiero T3 u T4 B ctopoHy npeobnagaHus
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TpuiiogTuponuHa. IlogoOHBIE W3MEHEHUs TO3BOJSIOT OPraHu3My OOXOAWUTHCS MEHBIINM
KOJIMYECTBOM TUPEOUIHBIX TOPMOHOB [6, 13].
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B jeto M3uma

Pucynok. Ce30HHBIE KOeOaHHsI TOPMOHAIBHOTO PO st My>K9rH BeicokoropiieB (2800 m). ITo ocu
a0cruce — cekpelys TOPMOHOB O CE30HaM, 110 OCH OPJJUHAT — YPOBEHb TOPMOHOB

B uccnenyemMoM TOpHOM pEruoHe B 3MMHEE BpeMs TeMIleparypa OKpYXKarollel cpenbl
3HAYUTEITFHO HUKE, YeM JIETOM, U OKa3bIBaeT JOMOJHHUTENbHOE BIMAHUE Ha (YHKIIMOHAIHHOE
COCTOSIHME DJHJIOKPHUHHBIX CHCTEM TOcle THUIOKCHU. KoMIeHcaTopHO-PUCTOCOOUTENbHbIC
W3MEHEHUSI TpU BO3JACHCTBUM HU3BKOM TeMIepaTypbl Cpeabl 3allyCKaloTCsl €  ydacTUeM
KaTeX0JaMHHOB, KOTOPbIE PACIIEIIAs )KUPOB M YIVIEBOJOB, MOOMIIN3YIOT YHEPreTUYECKUE 3arachl,
YBEJIMYMBAIOT TMPOAYKLIMIO TEIUIa M CYKMBAIOT COCY[bl MOBEPXHOCTH Teia. B3ammonencTBys ¢
KaTexoJaMHHAMH TOPMOHBI IIIUTOBUAHOMN Kele3bl, aKTUBUPYIOT META00IHUECKHE MPOIECChI, TAKKE
MOBBIIAIOT TeruiooOpa3oBanue [11], BIMAsS Ha MPOIECCHl OKUCIUTENBHOTO (ochOopUINpOBaHHUS,
YCUJIMBAIOT «KAJOPUTCHHBIN» d(PPEKT KaTexoJaMHUHOB, a Takke akTUBHpYIOT cekperuto AKTID u
[JTFOKOKOPTUKOCTEPOUI0B [10].

N3meHeHue coaep:kaHusi TECTOCTEPOHA y MYKUMH-KHUTENEW TOp IOKa3bIBAa€T, 4YTO €ro
YPOBEHb YBEJIIMYEH B 3MMHEE BpEMs, MPU TOHWKEHUU TEMIIEpaTypbl OKPYKAIOIIEH Ccpeabl U
COKpAIIleHHH CBETOBOTro JHs. Mmeromuecs gaHHbIe, MOCBSIIICHHBIC U3YYEHUIO TOIOBOM JMHAMUKU
YpOBHEH TOPMOHOB CUCTEMBI «TUMTOPU3-TOHAIB) TPOTUBOPEUHBHL. [10 HEKOTOPHIM HCCIETOBAHHUSIM,
Yy B3pPOCIBIX JIIOIE OTMEUYEHBI CYIIECTBEHHbIE CE30HHBIE M3MEHEHUS MOJIOBBIX CTEpOouaoB [5, 12].
MakcumasibHbIE KOHIIGHTPAIlMM OOINETro TECTOCTEpOHa HalOmomaeTcss B Jaekabpe-despaie, a
MUHUMaJbHbIE B HIOHE. MUHUMAaJIbHbIE YPOBHU CBOOOHOTO TECTOCTEPOHA OTMEYAETCS B aBryCTe, a
MakcUMaJbHble B JekaOpe, T. €. HauOOJbUIME YPOBHU TECTOCTEPOHA BBISBICHBI B MeECAIBI C
KOPOTKUM CBETOBbIM JHeM. [lo manHbIM Jpyrux wuccienoBanuit [5, 14-15], okonmoromoBbie
W3MEHEHUSl BBIIECTIEHUN TOJOBBIX CTEPOUIOB IMOKA3BIBAET MPOTHUBOIOIOKHBIE pe3ynbrarel. Ecim
MaKCHUMaJIbHbIC KOHIICHTPAIIMM 3TUX TOPMOHOB OTMEUAeTCs B HIOHE, TO MHUHUMAJbHBIE — B
nekadpe-stHBape.
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Konebanust ypoBHS HCCIEIyeMBIX TOPMOHOB B TEpHU(PEPUIECKO KpPOBH Y KOPEHHOTO
HACEJICHHUSI BBICOKOTOPBSl TOJYMHSIOTCS HM3MEHEHUSM HE TOJBKO CE30HOB ToO/a, a TaKxke
JUIUTETPHOCTH CBETOBOTO JHA. OTHOCHUTENbHOE TIOHIDKEHHE YpPOBHS KOPTH30Ja CBSI3aHO C
YMEHBIIIEHUEM MPOJOIKUTEIHLHOCTH CBETOBOrO JHS [4], KOTOpoe OOYyCIOBIMBAET COKpAIECHUE
JBUTATEIILHON W TPYAOBOW aKTMBHOCTH (IO CPAaBHEHHIO C BECEHHHM W JICTHUM IEPUOJAMH TO7a)
MY>KYHUH-TOPIICB.

Ha ceronusminuii 1eHb CyIIECTBYIOT JIaHHbBIE (B TOM YHUCJIE€ U MOJIYYEHHBIE ONBITHBIM IIyTEM),
KOTOPBIC IIOKA3bIBAKOT BJIMUAHHUC CBCTOBOIO pPCKHUMa Ha BBIACICHHUC TIIOJIOBBIX TOPMOHOB Yy
yenoBeka [2]. I3MeHeHUs CeKpelnu TECTOCTEPOHA B TEUCHUE T01a, TIIABHBIM 00pa3oM, CBSI3aHBI CO
CMEHOM MPOIOJKUTEIBHOCTH CBETOBOTO JHS.

3axnouenue

Takum o00pazoM, MosyueHHbIE HaMH JaHHbIE IIOKA3bIBAIOT, YTO pAa3HbIE CE30HBI TOAA,
IIPOJIOJKUTEIIBHOCT CBETOBOIO JIHS, TAK)XKE€ U3MEHEHHE TeMIIEPaTypbl OKPYKaIOLIEeH cpesibl MOXKET
OKa3aTh CYIIECTBEHHOE BIMSHUE HA AMHAMUKY TOPMOHAJIBHOTO MPO(UIS MYXYUH, TPH ITOM
HEOOXOIMMO OTMETHTh, YTO CTENECHb BBIPAKEHHOCTH W XapaKTep HANpPaBICHHOCTH W3MEHEHHH
SHJIOKPUHHBIX CUCTEM CBS3aHBI CO CPOKOM IPOKUBAHUS B YCIOBHSX BBICOKOTOPBSI.

BnusiHue ce30HHBIX M3MEHEHUH KiMmartoreorpadguueckux (pakropoB 0COOCHHO BBIPAKEHO B
YCIIOBUSIX ~ BBICOKOTOPbSl,  PE3KO-KOHTMHEHTAJIBHBIM  KJIMMaT, KOTOPOrO  XapaKTepu3yeTcs
BBIDQKEHHBIMH CE30HAMU TO/Ia, a TakXKe OOJIBIION TOIOBOM BapHaOEIbHOCTHIO CONHEYHOH
akTMBHOCTH. IIpeobnananue oOpazoBanus T3 mO3BOJIIET OPraHuU3My OOXOAMTHCS MEHBIIUM
KOJIMYECTBOM THUPEOUJHBIX TOPMOHOB. YTHETCHHME [JEATEIBHOCTH KOpPBbl  HAJIOYEYHHUKOB,
HaOmoaeMoe B 3MMHEE BpeMsi, OOyCIIOBICHO YMEHBIICHHEM HapacTaHHs M MPOIOJDKUTEIBHOCTH
CBETOBOTO JHs. YPOBEHb HOpaJpeHaNINHA, JohaMUHA ¥ THPOKCHHA, YBEIWYHBAIONIEECS B 3MMHEE
BpeMsl, IIpY TOHM)KEHUH aipeHalIMHA U CEPOTOHHHA OTPaXaeT BIUSHUE TeMIepaTypbl CPEbl.
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