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HAYUHBIE COOBILUEH WA

P.B. Ky6acos

CepepHBIi rOCYIADCTREHHBIH MEIMITHHCKII VHHBEPCHTET, ApXaHTelIbeK, Poccuiickas Menepanmst

TopMoHa/IbHbIE H3MEHEHNS B OTBET
Ha SKcTpeMaJibHble (haKTOpbl BHEIIHEH Cpepbl

Ha ocrosaniu anaansa OaHEbIX AUHEPAMYPY URAONCEHB COBPEMEHHBIE NPEICHAGACHIA 00 UIMEHEHUAX (DVHKUHORUPOGAHUS IHOOKPURHON pPeayis-
WK, HpoHCxXodSuux Hod auaHueM paziuunsix (arkmopoe enewnel cpedul. Hoxazano, wmo 2HROMAIAMO-2UROPUIAPHO-2OHAHAS U MUPeoUOHas
och IHAOKPUHKOI Pe2VATUUY HAPAOY ¢ CHMPAIMOAOPEHAI08bIM 1l HROMAAAMO-2URODUBAPHO-HADNOYESUHIKOGDIM 36EHOM UZPAION BANCHETUVIO POIL
& OMae Ha FKCMPeMaiblvie go3delicmend anewnell cpedt u adanmauito opearnussa, Hpw smom & mexanuasax noddeprcakis 20Meocaza op2anitama
HIMEHEHIA 2OPMOHAILHON cexpeniiy npedcmagagion cofoll ceoeodpaziniil Kackad mecho 63quMoceasannbix peaxuuil. Favuenue smux smexanuimos
U GbiACHEHIIe HX POAU & HAMOZEHE3e EbIZbIGUeMbIX HAPVIeHIT — (hyHdamermaabhan npodaesa duomedununckux ueciedoaannii, Fe pewenue noseoaum
COBEPUIEHCIIBOGAMY CHOCOTH HPOPUAAKIHIKH 1t AeUeHIA 3a001eaaHItl, 00VCAOGACHHBIX CHIPECCOM.

Kawoueente caosa: 3H0OKPUHNAA cucmeMd, cmpece, a0anmauis.
(Becrmmunw PAMH. 2014; 9—10: 102— 109}

B (hopMupOBAHMN PETYIAINA MEXAHH3MA KOMIICHCATTHH
HAa PasMaIHbBIC SKCTpeMalbHbie GAaKTOpHl, BO3ICHCTBYIOMIME
HA OPraHH3M, SHIOKPUHHOH CHCTEME OTBOIHTCH OXHA W3
BeIymux poneid. OT M3MEHCHHI TOPMOHANLHON CeKpernun
3ABUCHT AOCKBATHOCTB, XAPAKTEP NPHCIOCODHTENBHBIX H3-
MCHEHHMH opraHu3mMa, 00eCHeUnBalOmMnX BOCCTAHOBIEHME
W TOIICPKAHHE MOCTOSHCTBA BHYTPCHHEH CPEIbl OPraHmi-
Ma B memnoM [1, 2]. AKTHBHOCTE M0G0 Kene3sl BHYTPEHHEH
CEKPCLHH 3ABHCHT OT COOEPKAHUSA €¢ rOPMOHA, CCKPETHPY-
EMOT0 M HUPKVIHPYIOMEro B MeprH(eprIecKux TKaHIX, 9TO
(popMupyer 0BMIAI TPHHITMN TOMEOCTA3a MPUMEHUTEILHO
K SHIOKPUHHBIM Xkenedam [3, 4]. UpesmepHoe MOBHIIICHHE
KOHIEHTPAIHH TOPMOHA B IEPH(EPHICCKOH CHCTEME IHpP-
KY/SIIMH WHTHOUPYET HeATEIbHOCTE TPOMOIUTOB H TPOIO-
OUTOB B THTMOTAJAMYCE H THINO(H3E ¢ COOTBETCTBYHOITHM
CHMKCHUEM CEKPEILIHN CTHMYIUPYIOMUX TPOITHBIX TOPMOHOB
(mpuHIHN 0OPATHONH OTPHLIATEILHON CBA3H B PETYISIINHE IH-
JTOKPHUHHOM cHCTEMBI) [5].

DKCTPEMATEHEE (DAKTOPEL PAZIHTHOTO POIA, BO3ICHCTBY-
IONIME HA OPTaHW3M, 3aMyCKAT KOMIIEHCATOPHO-aJanTalk-
OHHBIC MEXAHH3MEBI, KOTOPHIC COOTBETCTBYIOIIAM 00pa3oMm
H3MEHAIOT 0OMEH BEIMECTB W (DYHKIHMOHAIILHOE COCTOSHHE

OPraHoB 1 TKaHeH. QMHOKPATHOE WIN KPATKOBPEMEHHOE BO3-
JeHcTre 3THX (PAKTOPOB, KAK NPABWIO, HE IPHBOIMUT K CTa-
OHITBHON TIEPECTPOMKE MEXAHHIMOB PETVISIIHH FOMEOCTA3A,
TOLIA KaK JUIATEIBHBIA M MHOTOKPATHBIA CTPECC MOXKET CTaTh
OCHOBOH CTPECCHHAYITMPOBAHHOTO PA3BHTHS TATOIOTHH [6].

M3BecTHO, 9T0 K OJHOMY M3 I[JIABHBIX JHIOKDHHHBIX
3BCHBCB B OTBET HA BHEITHHE BO3ICHCTBHS H (DOPMHPOBAHHE
AIATTAIH OPTaHU3Ma OTHOCAT AKTHBALHID CHMIIATOaIpEHA-
JIOBOH M THIIOTATAMO-THIO(H3APHO-AIPEHOKOPTHKATLHOR
cucremel [7, 8]. OmHaKo W JApPVIHE 3BEHBLS SHIOKPHHHOM
PETYJIAIMA (TOHATHAA, THPCOHIHAS) UIPAIOT JAIIEKO HE 10—
CHEINHIO POJIE B 00eCIEYeHUH ATanTallHOHHOTO OTBETA Op-
TAHU3MA HA CTPECCOPHEIE BozaeicTsra [9, 10].

Peakui cHMIATOAIpeHATIOBOTO
H THII0TA1AMO-THIO(H3APHO-AIPEHATIOBOrO 3BeHA
SHAOKPHHHOH PeryIALMH NPH cTpecce

CHMIATOAZPEHATIOBOE 3BEHO (IEHCTRYIONMME BEINECTRA —
KATEXOJIAMHHEL, CCPOTOHHHONOAOGHEIE BCIIECTBA) BIHSICT
HA OOMEH BEIIECTB M JHEPTHM W (HOPMHEPYET HPOIECCH

R.Y. Koubassov

Northern State Medical University, Arkhangelsk, Russian Federation

Hormonal Changes in Response to Extreme Environment Factors

In this paper presented current state about hormonal changes in sympathetic-adrenal, hypophysis-adrenal, hypophysis-gonads and thyroid levels
[from extreme environment factors. It's shown that hypophysis gonads and thyroid endocrine Iinks along with sympathetic adrenal, hypophysis adrenal
axes are very important relevarice in response to extreme enviromment factors and organism adaptation. In this time a hormonal secretion changes
corresponds as interrelated reactions cascade in mechanisms of homeostasis maintenarnce. A studying of this mechanisms and revealing of its role
in stress pathogenesis is fundamental biomedical investigation task. A problem solving allow to perfect prophylactic and treatment methods against

stress diseases.
Key words: endocrine system, stress, adaptation.

( Vestnik Rossiiskoi Akademii Meditsinskikh Nauk — Annals of the Russian Academy of Medical Sciences. 2014; 9— 10: 102—109)



HAYYHBIE COOBIIEHUA

KPATKOBPEMEHHOM (CpOuHOH) amanranmu. KaTexonaMmmHe
OTHOCHT K CTPECCPEATU3VIONIEH 4aCcTH 3TOTO 3BEHA, a Cepo-
TOHHH — K CTPECCTMMHTHPYIOIMEH. JIHCOAnaHe MExIy ce-
KpPEIHei 3THX BEHIECTB CAYKUT OTHUM U3 MaTOTEHETHIECKIX
MEXAHHU3MOB HAPYIICHHUS PCAM3ATTHE aTANTHBHEIX TTPOLEC-
coB. I'mnoranaMo-runodu3apHo-aIpeHOKOPTHKAIBHOE 3Be-
HO (ICHCTBYIOINHE BEMECTBA — KOPTHKOTPOIHH-PHIM3HHT
TOPMOHBL, AIPEHOKOPTHKOTPOIIHBIH TOPMOH, TTIOKOKOPTH-
KOWIE!) AKTUBHIHPYVET B OPTAHU3ME IPOLECCH J0ITOBPEMEH-
Hoii agarrratmu [11, 12]. ITpw apeaMepHOM TIPOTOIKATETh-
HOM BOJICHCTBHH MOBPEKIANMEAX (DAKTOPOB OKPYXKAMICH
Cpebl BO3HHUKAIOT HAPYMIEHHs (DYHKIIHOHHUPOBAHHS B 9THX
cucteMax. Cpean OCHOBHEIX MPOSIBICHIH HX HATHITHCH aK-
THBAILMH BBLICISAIOT CHICAYIOMNE: THIIEPCEKPEMs OHOIOTH-
YECKH AKTHBHEIX BCIICCTE, BOAHAKHOBCHHAC PCIHCTCHTHOCTH
K HAM KJIETOK-MHIIEHEH, TIOBPEXKIACHHE MEXaHM3Ma 00paT-
HOI ¢BsA3n B peryminnn [13].

C TOYKH 3peHus (PU3NOIOTHH, KAKIBIH OTACIBHBIA CTH-
MVJI BEIZBIBACT KOMIUICKCHEIH HCHPOIHIOKPMHHEIA OTBET,
HANPABICHHBI HA MPEOTONCHHE SKCTPAOPIHHAPHBIX 00-
CTOSTENLCTE. Ha CeromusimumMi AeHL M3BECTHO, 49TO CHM-
HaToAnpeHanosas W TUIo(H3apHO-HATITOYSIHHKOBAST OCh
GopMupyYIOT HECTETM(DUICCKHI OTBET HA BO3ICHCTBHE, SIB-
TSOTCS OBIMHMME W HEOOX0AMMBIMH 2IEMEHTAMHE B ITAPOKOM
psagy ctamynor [14]. OxHako cama IPHPOIA CTPECCOPA, MH-
JTUBHAyAILHAS ONEHKA BO3HMKINEH CTPECCOBOH CHTyallnu,
CTPATETHS NOBEICHNS CYOBEKTA B TCUCHHE CTPECCa BCC-TAKH
0BYCIOBIMBAIOT NPUCYTCTBHE CIIEIM(PHYCCKOT0 KOMITOHEHTA
B peaknun opranuama [15, 16].

Ilox BAMsSHHEM CTpeccopa MPOUCXOAMT AKTHBHOE BBI-
JCICHHE K()pTHKDJ'IHﬁCpHHﬂ THIOTATAMYCA, 9TO TPABOIHT
K VCHJIEHHWIO CEKDPEITHM aXpeHOKOPTHKOTPONHOTO TOPMOHA
(AKTT) m3 runogmuza 1, COOTBETCTBEHHO, TIHKOKOPTHKO-
WIOB M3 HAANO4YeYHHKOB., OJHOBPEMEHHO IOI BAHSHHEM
IHCHXOIOTHUCCKOTO KOMIIOHCHTA ITIPH BOCHPHATHH CTPEC-
copa BO3HMKAET AKTHBAllMs KOPTHKO-THOEPUMHOBOMH CHCTE-
MBI MEHIAIEBUIHOTO KoMIiekea [17]. Takum obpaszom, HA
NEPBUYHOM 3TAIE PA3BATHS CTPECCA KITIOYEBYIO POIb HIPACT
KOPTUKOJIMOCPHH, 3AIYCKAS KACKAX GHOXMMHUYCCKHX DEaK-
M ¥ HHTErPUPYS JAIBHEHIINE 3aIUTHEIE aZalTalHOHHEIC
MPOLUECCHL MYTEM B3AHMOICHCTBHA CO BCEMH MEAMATOPAMHE
W TOPMOHAJTBHBIMEM TIOCPETHUKAMHU, 00pasyOIINMHU CTPECC-
AKTHBAIIHOHHYK) B CTPECCIMMUTHPYIOMIVI) CHCTEMET [18].

AKTI — 370 menTum, KOTOPLIH MPOLYIHPYIOT KISTKH
NMEPEIHETo THIO(U3a B OTBET Ha ACHCTBHE KOPTHKOTPO-
MHH-PUIM3AHT TOPMOHOB. BInsHMe KOPTHKOTPONHH-pPH-
JI3UHT TOPMOHOB HA BuIOpoc AKTI yeenmumeaerca apy-
TAMH THIOTAIAMHAYECKUMH TOPMOHAMHA (Ba30IIPECCHH),
AKTUBHOCTE KOTOPBIX 33BHCHT OT CTHMYIHPYIOIIET) HIH
MHTUGUPYIOMEro JCHCTBHS TaKMX aKTHBHBIX BEIIECTB, Kak
AUETHIXOIMH, KATEXOIAMHHEL, JAONAMHH, CECPOTOHHH, IIH-
tokunbel. Ha mepudepun sdekTopHEIM OpraHOM-MHIIIE-
HBI0 AKTT gBasioTes KIETKH KOph HagnoueaHukos. AKTI
CTHMYITMPYET CUHTE3 U CEKPEIM NIOKOKOPTHKOMIOB (T'K)
H B MCHBINCH CTEICHH MEHEPAIKOPTHKOMIOB H IPCHANIOBLIX
aHaporeHos [19].

KoHeuHEIE TOPMOHBI THIOTATAMO-THIO(QH3APHO-aIpE-
Hanoeoi cuctemsl (ITAC) — I'K — B cTpeccoBoi cutyaiuu
HIPAKT KIIUYCBYI) MOIYIMPYIOMIYI) POIbL, NPHBOIS Opra-
HHU3M B HauOoJee afeKBATHOE JAHHOH CUTYAllKU COCTOSHHUE.
OHE perympyloT MHOXECTBO LEHTPAILHBIX H IIepueprde-
ckux Gyukinid. Ha ypoBHe IIEHTPATbHOM HEPBHOM CHCTEMBI
(ITHC) TK no Mexanu3My 0GpaTHOH CBSI3H YTHETAIOT KOPTH-
KombepuH. Meradomigecknii achext I'K oKassBaT myrem
MOATOTOBKH OPTAHKAMA K MOOHIH3AINH JHEPTETHUCCKHX Pe-
cypcos. 'K M3MEHSIOT ITPOIIECCH YTTIEBOIHOTO, IMITHIHOTO,
OEIKOBOTO M NICKTPOANTHOTO 0dMeHa. ITomumo atoro, 'K

PEIVIIMPYIOT PA3BUTHE U TH(O(EPEHIMPOBKY KIETOK, HIME-
HEHHS TeHHO aKTHBHOCTH, OKA3BIBAIOT MOLYIHPYIOMIEE Teii-
CTBHEC HA HMMyHH'I‘CT W Hd MHOTHE GHC].I.H[]JH'—IOCKHC pﬁaKLIHH,
PA3BUBAIOIIUECS B OTBET HA AeHCTBHE pasapaxuTenci [20].

TTokazano, 910 COATAHCHPOBAHHAS AKTHBALHSA CTPECC-
PEANMIVIONINX (CHMIIATOANPEHAIOBOM M THIIOTAIAMO-THIIO-
(hu3apHO-aIPEHATOBOH) W CTPECCTHMHTHPYKIMHUX (I00a-
MHH- H CEPOTOHMHEPIHUYCCKON, aHTUOKCHIAHTHOMH) CHCTEM
Ul'[pCIlCHHET p.’:'l3Bl'-‘I'IHC AICKBATHOIO aTalOTAlIHOHHOTO OTBCTA
Ha BHEITHHUE Bo3neicTrus [21].

Peakiu runoranaMo-runogpu3apHo-roHaAHON CHCTEMbI
NIpH cTpecce

DHIOKPUHHYI) PErVIANNI JeATCIBHOCTH DPEeIpOIyK-
THBHOMH (YHKIHH OCYIIECTBIACT THIOTAIAMO-THIO(H-
sapHo-rodagHas cucrema (I'TTC). IlenrpanbHoe 3BEHO
PETYIBIIHA MPSACTABICHO HA THOOTAITAMHICCKOM (TOHALO-
TPOTMH-PUIHIMHT TOPMOHLI, JOMAMUH) U THOODH3APHOM
YPOBHE (JIOTCHHH3UPYIOMNH H (DOJUIHKYI0CTHM YITHPYIOIHH
TOPMOHBI, TPOJAKTHH), 4 IepHQEePHIECKOe 3BEHO — CTEPOHI-
OPOAYLHPYIOMHMHE JKEIC3aMI (TOHATEL, HATIIOUCTHHKH), KO-
TOPBIE CHHTE3MPVIOT W CEKPETHPYIOT TECTOCTEPOH, 3CTPATHOI
U MPOTECTEPOH. B CBOWO 09EPEIp, CCKPENMs rOHATOTPONHH-
PHIH3MHT TOPMOHOB 3aBHCHT OT HEHPOAMHHOB (HOpaIpeHa-
JIMH, CEPOTOHUH, AUCTHIIXOIMH) WIH 0T COOCPXKAHUS B KPOBH
MOJOBLIX CTEPOMAHBIX TOPMOHOB [22].

HDMHMO OCHOBHOTO H[JC.IU{%HQ‘ICHHH THOOTATIAMO-TH-
no(u3apHO-TOHATHONW CUCTEMBI, 3aKTI0YAI0IMIEIOCS B PETVIIs-
nun penpoaykrusaoil Gyukmmn, [TTC urpaet BakHY) pois
B 00ECTICUCHIH ATATITAIIMA OPTAHA3MA B OTBET Ha BOIICHCTBIE
IKCTPEMATBHBIX (DAKTOPOB OKPYHKAKIMEH cpembl. CHIDKEHHE
WA VBEIWYCHHE OMOCHHTE3a, CeKPEIMN W, COOTBETCTBEHHO,
comepxkarust TopMoHOB I'TTC B OTBET HA HKCTPEMAIBHEIC BO3-
JEHCTBHS HMEET ONpEIeIeHHOe (DYHKIIMOHATBHOE 3HAYSHHE
B MOIIEPKKE AIEKBATHOTO OTBETA Opradmma [23].

ITTC HaxomuTcsT B TECHBIX B3aHMOOTHOIIEHHSIX
¢ ITAC. Axtusmpywomascs mpu crpecce ITAC oxasesa-
er HermocpeacteeHHoe Baustiue Ha I'TTC, merynas ¢ Heid
B PEMUNPOKHBIE OTHOmEHKU [24]. C Apyrofl CTOPOHE, HO-
Ka3aHo, YTO [OJOBBIE CTEPOMIL MOIYJIHPYIOT JeiCTBHE
HOPAIPEHAINHA, IONAMHHA B CcepoTOHHHA. COBMECTHOE
YJaCTHE MOHOAMHHOB W TIOJOBBIX CTCDOMIOB PErVIHPYET
AEATEIBHOCTE MTHKITHYCCKOTO MEHTPA CCKPCITHH H BBIACIC-
HHUSI TOHAZOTPONHWHOB, COCTAB/AS OCHOBY (opMHpOBAHMS
AIATNTHBHOTO (MOIOBOTO, MHIIEBOIO H ATPECCHBHO-000pPO-
HHATEILHOTO) TTOBEICHHS, BKIIOYAsS W CTPecc-peaknmuu [23].
Takum 00pa3oM, CHHEPIHYCCKHE M AHTATOHHCTHYCCKHE
koppenauun mexny ['TTC u ITAC onpenensiroT M3MeHe-
HIS PECNPOAYKTHBHOH (DYHKIHHM M DCAIM3AINAN A1ATTALIHHA
npu crpecce [26].

T'onanorponssie ropmonsl JIT' u ®CT

AKTHBATIHI)  CEKpEeUHH I TenHH3npyomero  (JIT)
u ommkyaoctuMympyomero (@CIY) ropmMoHOB B THIO-
(h13e OCYMECTBIAIOT COOTBETCTBYIIIHAE THIIOTATAMHUYCCKHE
PUIM3HHT-TOpMOHEL o~ (JIF-PI') m domnukymomibepuH
(®OCT-PT), npuuem uasectHo, 90 JIT-PT MOKET CTHMYITH-
poBatk npoaykiyio He Toasko JII, Ho u OCT [27].

IIpu CTPECCOBRIX COCTOSAHMAX PAVTHIHOTO TEHE3A EPBOHA-
gampHO KoHneHTparus JII' n @CI moselmaeTcs, BepoATHO, 34
CUET CTHMYJIHMPYHINETO BIHSHHS KOPTHKOTPOIIMH-PHIIHIHHT
ropmona [28]. Cpexu IpyTHX, HE MEHEE 3HAYMMBIX TOPMOHOB,
MOIYIHPYHIIHX TEPBOHAYAIBHOE MOBBINCHHAE TOHATOTPOIIH-
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HOB, CICAYET BRUICIHTE HPOIAKTHH W THPEOTPOITHH-PHIH3HHT
ropmoH [29]. OuxHako B AaNbHEHIIEM TPOHCXOINT VTHETCHHE
cexpennu JIT' m ®CT 33 cuer nosemmennst conepxkanns 'K
B KpoBH. MexaHu3M JeiCTBHSA CBA3aH C BIMAHUEM CTEPOUIOR
(B T.9. M NOJIOBEIX) HA AR(EPEHINPOBKY FOHATOTPO(OB rH-
mor3a 0IoCpeIoBAHHO Yepes KarexoaaMuHn [30].

[ponakTun — ommH w3 HaubOICE APEBHHUX TOPMOHOB
runodu3a, ocHOBHAA DYHKIHS KOTOPOTO COCTOMT B CTHMY-
msnpn gakranu. OIHAKO TPOTAKTHH HPEICTABICH B J0-
CTAaTOYHO OOBINAX KOIMHYECTBAX M B MYKCKOM OPTaHH3ME.
Penentopel K NPOMAKTHHY HOPHCYTCTBYIOT B KICTKAX 00b-
NIMHCTBA TKAHEH, CIemoBaTelbHO, €ro poiib B OpPraHu3Me
YPEABBIYAHHO MHOTOTPAHHA: MPOJAKTHH VIACTBYET IPAKTH-
HECKH BO BCEX PErVISTOPHBIX MPOILIECCAX, OKA3LIBAs CHHEpTe-
THYECKHH 100 aHTATOHUCTHICCKUH 3dexr Ha fuonornue-
CKHW aKTHUBHBIE BemecTra [31].

WapecTHO 06 AHTHCTPECCOPHOM pomu nponaktaaa. O
MPENATCTBYET Pa3BHTUIO CTPECCHUHIYIMPOBAHHEIX KaTabomm-
YCCKHX PEAKIHIL, OMOCPEenOBaHHEIX THIepeekpennct I'K. ITpu
IKCTPEMAITLHOM BOZIEHCTBIH PasIHYIHbIX (PaKTOPOB, CHOCOO-
CTBYIOIIHMX PA3BHTHIO CTPECCa, HPOHCXOAMT HIMEHEHHE CO-
JIEPKAHMS TIPOJAKTHHA B KPOBH, W €ro JMHAMHMKA BO MHOTOM
JABHCHT OT OPOIMVBEHTCARHOCTH H HHTCHCHBHOCTH 3TOTO
pozaeicTers [32]. [lpn MozenMpoBaHWH CTPECCOBOTO COCTO-
HHHAS TTPOHCXOIUT IHAYHTCIBHOC MOBRINCHHC KOHIICHTRATTHH
TPOJIAKTHHA, 9T0 HuBEeIMpyeT Katabommueckmii sddexr K.
OnHAKO IpH OPOIOIKAIIIEMCS BO3neHeTBIn cTpeccopa T'K,
WHTEHCHBHO MPOAyIHpYyeMbie 3a cueT aktusaiuu I'TAC, no-
JABIISIIOT CCKPELHIO TIPOJIAKTHHA BIUIOTH 0 MOJHOA e¢ 610-
kuposkn [33]. Takum o6pa3oM, NPOMCXOIUT BHIKIIOYCHIE
OTHOTO B3 BAOKHEHIIHX KOMIEHCATOPHEBIX 3BEHBEB ¢ COOTBET-
CTBYIOIIHAMH TIPEANOCHUTKAMH K Pa3BUTHIO CTPECca.

Takas THHAMMKA COTCPKAHUS MPOITAKTHHA (H3HATATBHO
BLIPAXKCHHAS B MOBBIIICHHH YPOBHA ropMoHa Ha (hoHE BO3-
JICHCTBHA CTPECC-(DAKTOPOB H MOCHSAYIONIEE €r0 CHIDKCHUE
TP YCIOBHH POIOIEKAIOINETOCS BIMAHMS TOBPEKAAOIIETO
(haxTopa) OBIIA 3APETUCTPUPOBAHA TIPH M3YICHHH TATOJNO-
THYECKHX CTPECCOBBIX COCTOSHMI PA3TMYHOrO reHesa, TaKux
KAK IIEPETPEB, KYPCHHE, ACHCTBHE JTAHOJA, TPABMEL H 3a00-
JICBAHWA BHYTPEHHUX OPraHOB, MMMOOGWIM3AINS, 9pe3Mep-
Hast (puanuecKas Harpyaka [34, 35].

CyIecTByIOT BECKHME JTOKA3aTeIRCTBA TOTO, Y4TO B YBE-
JIMYCHEH CCKPCIHMA NPMIAKTHHA HA HAYAIBHBIX 3TAOAX OT-
BETa K CTPECCOBOI CHUTYAILHH OJHUM M3 HCKIIOYHMTEILHBIX
ABCHEEB SIBIBICTCS IEHCTBHE THPOKCHHA COBMECTHO C CEpPO-
TOHHHOM [36].

TK obnamaior 10303aBHCHMEIM I(Q(EKTOM HA KOHIEH-
TPAIM0 MPOJAKTAHA B KPOBH: HM3KHE 03kl KOPTH30Ja
CTUMYJTHPYIOT OCBODOXICHNE TTPOIAKTHHA, 4 BRICOKHE — YT-
HeTaoT. MexanuaMm JeicTrHS 3MeCh Cha3aH ¢ BimstaueM 'K
YCPE3 KATEXOIAMHHEL, ¥ KOTOPEIX AKTHBHPYIOTCSH PEHIEIITOPEL
K CTEpOHAaM MPH cTpecce, Ha Tu(depeHIInpOBKY JaKTOTPO-
(hos rmmodu3a 1, COOTBETCTBEHHD, CHHTE? NpoNakTiHa [37].

C Jpyroii CTOPOHBI, IOBBINIEHHE YPOBHS TIPOJIAKTHHA
YCHUIHBACT OCBOOOXKACHHE KOPTHKOTPOIHH-PHIH3HHT (Dak-
TOPA KIETKAMHK THITOTAIAMYCA € COOTBETCTBYIONTHM CHHTE30M
AKTT u B nocaenyromem 'K, HEOOXOAUMBIX 1151 (DOPMHPO-
BaHMsl OTBETA OPraHW3Ma HA SKCTPEMAlLHBIC BO3ICHCTBMS
[38]. Tarxe 06HAPYKEHA CTHMYIIHPYIONIAST POJTH TIPOJIAKTHHA
B MPOJIYKIIMM KOPTHKOCTEPOHA MYTEM HEMOCPEACTBEHHOTO
IPAMOTO BOJACHCTBHA HA KIICTKH CETYATOMN 30HLI KOPEL HAI-
nogeaHuKoB [39]. Takum oGpazom, MPOIAKTHH MOLICPXKUBA-
€T OUPEIECACHHLIN, COATAHCHPOBAHHBIN YPOBEHB OCHOBHEIX
crpecc-ropMoHor (1K) g hopMuposaHis aganTaiin.

TIpomakTiH MMEET BRIDAKCHHBIH MMMYHOMOIYTHPYHOIIHI
ahdexT, YTO CBA3AHO ¢ HATMIMEM PELETITOPOB K JAHHOMY rop-
MOHY HPAKTHUECKH HA BCEX KICTKAX MMMYHHOH cHCTeME [40].

B pamkax 3BeHA aHTUTEHHOH 3AITATHL HMMYHHOH CHCTEMEI H3-
BECTHA POITb MPOJIAKTHHA B TIOBBLIMICHUH (DATOIHTAPHON aKTHB-
HOCTH MAKpO(AT0B, CTHMYISIITHI TYMOPAIEHOTO W KIETOUHO-
OMOCPEAOBAHHOTO MMMYHHOTO 0TBeTa [41]. C IpyToii CTOPOHEI,
NPOJAKTHH BIHSET HA TPOMA(EPanni0 MMMYHOKOMIICTCHTHBIX
KJCTOK M TIPOAYKIIHI) MMH ITHTOKWHOB (B HACTHOCTH, WHTEP-
nefiknna 1, 10, (Gaxropa HEKPO3a ONYXOMH (1), YIACTBYIOIIIX
B OTBETE HA BO3ACHCTBHE IKCTPEMAIBHEIX CTPECCOPHBIX (DAKTO-
POB M ATATTAIMOHHBIX POIECCOB Opranuama [42]. M3sectHo
00 MCKITHYUTEIRHOM POITH MPOJAKTHHA B HEKOTOPLIX 3BEHBAX
AHTH- W HOMHUICTITHBHOT) OTBCTA HPH PAZTITIHEIX MOBPCHAKIA)-
X BosmencTerax [43]. [Ipn TpaBMATHYECKIX TTOBPEKICHHAX
MPOJAKTHH AKTHBHO VIACTBYET B PCHAPATHBHELY, [LIACTHYCCKIY
nporeccax [44]. IIponakTiH — OXHO W3 3BEHBEB B MPOIECCAX
TCPMOPETYIHIIMK TPH ¢Tpecce. TIOBBIMECHRE €10 COOEPXKAHIA
DamaHcHpyeT padoTy IIEHTPA TEPMOPETVISAIINHA, TPETSTCTBYS
Pa3sBUTHIO THOEPTEPMHH [45].

Ilonosele CTEPOMIHBIC TOPMOHBI WIPAIOT OMHY M3 BAXK-
HCHIIHX POJICH B CHCTEME HOPMATIBHOTO (DYHKIHOHHPOBAHMS
opranuamMa B menoM. Ilommmo obecnieueHus (GYHKIHOHH-
POBAHHS PENPOAYKTHBHOH CHCTEMBI OHH OHPEICIAIOT POCT
W PA3BMTHE OpPraHW3Ma, VYACTBYIOT B Tporieccax madipe-
PCHIHPOBKH PA3THIHBEIX TKAHEH, 00JaAA10T HPOTEKTOPHBIM
3(hheKTOM 110 OTHOIIEHHIO K KIETKAM, 3aMEUISIOT MIPOIECCH
crapennsi. B cepy AeHCTBHS TIOJOBRIX CTEPOMIOB BOBJIE-
4eHbl TAKWE CHUCTEMHBIE PEaKilMi, KaK HacTpoeHue, Mpo-
SIBJIEHHE YMCTBEHHBIX CHOCOOHOCTEH, COCTOSTHHE MAMSITH,
(pH3HYeCcKast AKTHRHOCTE M BEIHOCIIMBOCTE [46].

TecTocTepoH — OCHOBHOH NOMOBOH cTepoma, ofecme-
YMBAIOMKN PENPOIYKTHBHYID (YVHKIHIO B MYKCKOM Op-
raamsme. C Ipyrofl CTOPOHBI, SIBISSCH AHADOTHICCKHM
TOPMOHOM, OH O00ECIEYMBACT PEryIAINI TUIACTHYCCKHIX
H pemapatuBHEIX nponcccos [47]. B ITHC tectoctepon
H €ro MeTadoNMTH BBIOIHAIOT POIb HelipocTepornos. [o-
KA3AHO X YIACTHEC B QOPMHPOBAHHH ODYICHHS, MAMSITH,
COIHANBHO-TIOBEAeHIeCKOH MoTuraiim [48]. Tectoctepon
CIOCOBGCTRYET MOMICPKAHAK AMEKBATHOTO OTBETA OpTa-
HH3Ma Ha CTPECCOBBIE BO3MCHCTBHA. B sKCcIepuMeHTax Ha
KUBOTHBEIX YCTAHOBJIGHO, UTO TECTOCTEPOH UHTHOUPYET TH-
noTaIaMo-runo(u3apHO-aIPEeHOKOPTHKAIBHEIN OTBET Ha
CTpECe, TOTAA KAK ICTPOTEHE! 0G1eruaoT ero [49]. Moxaza-
HO, 9T0 CTPECC YV KMBOTHBIX BHIZBIBAET MOJABICHHE CHHTE3A
TECTOCTEPOHA M CIEPMATOTEHE3A 34 CUeT 0JIOKAIE! TOHAIO-
JMOCPHHOBLIX PEHENTOPOB W, CIEIOBATEIbHO, OTCYTCTBHS
seiopoca JIT u OCT, 910 TPUBOAKT K OCTAHOBKE CEKPCITHA
TecTocTepoHa W raMeroredesa [50]. C apyroii CTOpPOHEL,
YI"HCTCHH(: CerCH.I»‘IH TeCTOCTepDHEl l'IpH prJHH‘:IeCKOM BO3-
JeMCTBUN 3KCTPEMANBHBIX BHEIIHMUX (DAKTOPOB BO3MOXKHO
M HE3aBHCHMO OT BRICOKOrO coxepxanus JIIT 3a cuer cum-
JKEHHs 9YBCTBUTCILHOCTH CEMEHHHMKOB K AKTHBHPYIOMIEMY
JCHCTBHID TPOIIHBIX TOPMOHOB [51].

H3meHeHne GyHKOWA TOHA MPH CTPECCE BO MHOTOM 3a-
BUCHUT OT TPOMQ/EKUTCIBHOCTH BOTCHCTBIS IKCTPEMATBHOTO
(hakTopa, €ro NpMpOILl, MCXOMHOTO COCTOSIHHSI OPTaHA3MA.
D AKTOPE MOTYT HEMOCPEICTBEHHO 3ATPATHBAT KAK 1ICH-
TpaikLHOE, TAK ¥ neprdeprueckoe 3seH0 He Toabko ['TTC, Ho
M JIPYTHX CHCTEM PETYISILHM OTBETA, (GOPMHPYS OIPEICIEH-
HEIH ATOTEHETHYECKMI MEXaHM3M TIOBpeXIeHuA [52].

[IpOmOIEKUTEIEHOCTE ICHCTBHS CTPECCOPA — OMPEIesisi-
MU (bakTop LT CHHTE3a TeCTocTepoHa. B sKcrepuMeHTax
HA KHBOTHBIX COUETAHHE CTPECCA ¢ AKTHBHOH (DHIMYECKOH
HATPY3KO0I B MEPBOC BPEMS OT MOMEHTA BO3ACHCTBHS Je-
MOHCTPHPYET MOBBIMICHHE COOCPKAHMA LHPKYIHPYIOMIETO
B KPOBH TECTOCTEPOHA, OJHAKO TIPH MPOAOJKAIOIIEMCS JICH-
CTBHM CTPECCOpA MPOHCXOTHT ero cHmkenne [53]. Ilepso-
HAYalbHOE VBEIMICHHAE BRIOPOCA TECTOCTEPOHA MIPH CTPECCe
B OQONBINCH CTEOEHH MOXET OBITE CBAZAHO ¢ AKTHBALIMECH
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ITTC, axTHBHEIM BEIOPOCOM TOHATOIHOCPHHA H, COOTBET-
creerno, JII'. AHanoruynbie H3MEHEHHS KOHIICHTPAIIMK Te-
CTOCTEPOHA HAOMIOIAIT TIPH IKCHEPHUMECHTAIEHOM MOIYITH-
POBaHMM CTPECCa, CBA3AHHOTO C MOBLINIEHHEM TEMIIEPATYPHI
OKpyXAmet cpenst [54]. B manpHEHIIEM B 9TOM MPOLECCE
HAYMHAET VYIaCTBOBATH CHMIIATOAIPEHAIOBOE 3BEHO (Mexa-
HH3MEL CpU'-IH()ﬁ a,lxamaunn}, AKTHBHEIC BCIICCTBA KOTO-
pPOr0 OKAa3BIBAKOT MHTHOHMPYIOMIEE AeiicTBHE HA CEKpernio
TecTocTepona [55]. IIpn BKIIOYCHHH aIpeHOKOPTHKATLHOTO
3BEHA OJIOKHPYIOTCS PenenTophl Ha kinetkax Jleimmra, cuH-
TE3UPYIIINX TECTOCTEPOH, NOABEPAKCHHEBIX BO3neHCTBRID ['K
[56]. B 0 xke spemst AKTT, 0Ka3bIBATOIIHI CTHMYTHPYEOLI Hii
(P deKT HA HEHPOHEL, CCKPETHPYIONINE TOHATOIMOCPHH, CHI0-
COGCTBYET YCHIICHHOM MPOIYKIIHKA TOHATOTPONHHOB [57]. B
CBSI3M € 9THM BOZHHKACT Napaaokcansuenit Addexr: Ha done
MOBBINIEHHS cojepkanud B Kposu M1 iponcxomuT mamsHeii-
HIeE CYMIECTBCHHOC CHIDKCHHME YPOBHA TECTOCTepoHA [S58].
Ananornursie peakiini B I'TTC mporcxoisaT u v 4eloBeka.
ITokazaHo, 9TO NPOIO/DKHTEIBHEIC (DH3HICCKHE TPCHHPOBKH
WM HATPY3KH YBEIMYUBAIOT YPOBEHE KOPTH30Ja IPH HEW3-
MeHHOM JIT ¢ OMHOBPEMEHHBIM CHIDKCHHEM KOHUCHTPALTHH
TECTOCTEPOHA V MVKIHH [59].

IIpr MOZECIMPOBAHMM CTPECCOBOIO COCTOSHHUSA CO CHH-
KeHHOH (u3ngeckoil HArpy3koil (MMMOOHIHIAINA) CHU-
HCHHC CCKPCHHH TCCTOCTCPOHA IMPOHCXOIHT M0 MHOMY IIa-
TOTEHETHHYECKOMY TIyTH. B 3TOM ciydae KOPTHKOIMOEpHH
OrnoKHpyeT MOIMOEPHHOBEIE KIIGTKH, YTO, COOTBETCTBEHHO,
NPUBOAMT K MHruGuposanuio cunresa JII' u Tecrocrepona.
O,EIHHM H3 BOIMOCKHBIX MCXAHHU3MOB CHIZKCHHH COICPAAHAA
TECTOCTEPOHA, HE CBI3AHHBIM C CEKPEIHEit TOHAT0TPOTIMHOB,
CYMTAIOT CABHI METADOMM3MA B CTOPOHY KATAOMIMYCCKHX
MPOTIECCOB HAT aHABOJIWYCCKMMHM B DE3YILTAaTe THIEPCEKpe-
uE Kopru3oma [60].

TTporecTepon — aKTHBHEIN CTEPOMIHBIN TOPMOH, OKA3bI-
BAIOMMHA PA3HO0OPA3HEIEC METADOIRUECKHIE IPDEKTE B Opra-
Hu3me. PyHKIMOHAIBHAS POIE IIPOTECTEPOHA pacnpocTpa-
HEHA JTAJIEKO0 33 TIPSICIIEL PErYISIHH CHCTEMEL PENPOIYKIIHN.
OH OKa3eBaCT pejJaKCHpYROINEe, CHA3MOIMTHYECKOE Iei-
CTBHE HA [IAIKHUC MHOITHTE COCYI0B, GOJIBIIMHCTBA OPraHOB,
CHIDKART PHCK Pa3BUTHA COCYAMCTHIX aTePOCKICPOTHICCKIX
H3MeHEHHH. KpoMe TOro, MpOorecTepoH H €ro MeTab0IMTh
(QTONPErHAHOIOH M NPErHEeHOIOH) BXOAAT B T.H. TPYIOY
TOPMOHOB-HEHPOCTEPOMIOB, KOTOPBIC NPUHUMAKT HEIO-
CPEJACTBEHHOE y4acThe B (VHKIHOHUPOBAHUK U GHOCHHTE3ES
PA3THYHBIX MO3TOBBIX CTPYKTYP (THOOTAIAMYC, THOOQHS,
MO3ZXKEUOK U Apyrue oTaennr) [61]. OHA, ABIMICH aTOHACTAME
'Y—aMHHDMaCJ'IHHDﬁ KHCIIOTEL W CBAZBIBAACE ¢ €C PCUCTTO-
paMH B CTPYKTYpPaxX MO3ra, MOTYT MPOSBIATEL KAK CENaTHB-
HBIE KA9€CTBA (COHIMBOCTB, CHHUXKCHHC YYBCTBA TPEBOTH),
TAaK M OKAa3BIRATH MTPOTHBOIONOKHEI 3hdekT (GecconHnTa,
PA3IPAKUTEILHOCT, ATPECCHH, TTOTEPs KOHTpoIs). Dhdek-
TOPHOE JEHCTBHE MPOTECTEPOHA M €0 MPOM3BOMHBIX TAKKE
BBIPAKACTCA BO BIMSIHHH HA KOTHHTHBHYK) (DYHKIIHI), T1a-
MATH, IMOITAH, CEKCYAIBHOE TIOBEICHHE, TEMIIEPATypy Tela,
B AHTHHOUIMIIEITHBHOM OTBETE [62, 63].

Ilporectepon crocofeH B3aMMOACHCTBOBATL HE TOJb-
KO ¢ COOCTBEHHBIMH DPEHEHTOPAMH, HO H ¢ PEHENTOPAMH
JPYTHX TOPMOHOB, OKA3bIBas CTHMYJIHPYIOIWN TG0 WHIH-
oupyiommit 3dphexr. Tak, u3secTHa €ro poiib B OJIOKHPO-
pamu aeiicteis 'K [64]. (MDH3HOTOTHYCCKHE KOHIIEHTPA-
IMH ODPOTECTEPOHA AKTHBHPYIOT penenTtophl K JII' B KIeTKax
Jlelimura ¥ TeM CaMbIM CTHMYJMPYIOT CEKPEIMIQ TeCTOCTE-
pona [65]. Ilpu 9KCHEPHMEHTAIBHOM CO3TAHHM VCIIOBMIH
TUIEPIIPOTECTEPOHEMHH TIPOMCXOIHMT YTHETEHHE CEKPEIHH
TECTOCTEPOHA, acTpammona, npomakrada, JIT, ®CT, B T0
BpeMs KAk BIMIHHA HA TOPMOHBI IIMTOBHIHOW KEIe3bl
HE YCTAHOBIICHO [66].

Hi‘l HAYAILHBIX 3TATAX BOZHHUKHOBCHHSE CTpCUC'd CHHTE3
nporectTepoHa uHuMupyercs nocpeacteoM AKTI, K KoTo-
pOMY CYIIECTBYIOT crienmduueckne penentopsl [67]. Takxke
OOIBIION BKIAL B CTUMV/IMPOBAHHE €T0 CEKPEIHH BHO-
CSIT TIOIOBBIC CTEPOMIHBEIC TOPMOHB! TECTHKYIPHOTO JTHOO
HAITI0YCYHUKOBOTO (3CTPATHOI) MPOUCXOKICHNSI, KOTOPHIE
OBECTICUHBAKT PEHENTUBHOCTE KICTOK K TIPOTECTEPOHY, HH-
JIYIUPYS MX 9KcTpeccuio [68, 69].

BeTporeHbl, KAK U APYTHE CTEPOHITHEIC TOPMOHEL, HMEKT
MHOTOTPAHHOE 3HAYCHUE B KU3HEIEATEIHHOCTH OPTAHM3MA.
DHIOKPHHHASI POJIE JCTPAINOIA CBA3AHA ¢ OCYIIECCTBICHT-
eM 00paTHON CBA3M € TOHAZOTPOIIMHAMH, ITOCKOILKY OH
B DOTBLIIEH MEPE, YeM TECTOCTEPOH H NPOTECTEPOH, HHTHOH-
pyer cexkpenno JII' u @CI [70]. [ToMuM0 HETOCPEACTBEH-
HOTO Y9aC¢THST B QYHKIHOHHPOBAHNHE CHCTEMBI PENPOIYK-
AR, OHKA 001a1a10T HeCenu PUIeCKUM, AHTHCTPECCOPHBIM
AcHCTBHEM. XOPOIIO H3BECTHO 00 YYACTHH 3CTPOTCHOB
B obecnedcHuH (YHKIHOHHPOBAHMS PAa3THYHBIX OTICIOB
ITHC u, COOTBETCTBEHHO, NOIAEPKAHAN ONTHMATLHOTO CO-
CTOAHHS OPTAHU3MA. DCTPOTSHBI, BAMIA HA MHOTHE YIaCTKH
TOJIOBHOTO MO3ra (CEPOTOHHH-, AONAMHH-, XOJIHH-, HOP-
aIpEeHATMHEPTHYECKYI) CHCTEMY), 0OECIeuHBa0T pasiivyg-
HEIE €T (DYHKIHH. DCTPOTEHEI MOTYIMPYIOT CTCICHE THKE-
CTH a(pDEKTUBHEIX, TCIPECCUBHBIX COCTOSHMI, YIaCTBYIOT
B (DOPMHPOBAHUH ITO3HABATCILHOM (DYHKINH 00YICHMA, Ta-
MATH. Hanuuane perenTopos K 3CTPOTEHAM B MO3IKEUKE JT0-
Ka3ano yqacmc HX B KOO]_J,[[HH&LIHH J'IOKOMOTDpHDfI AKTHB-
HoctH [71]. Hapyiienue CeKpeum 3¢TPOTEHOB — OIHO M3
NATOTCHETHICCKHAX 3BCHBEB B (DOPMHPOBAHUM MCHXOTIATO-
JOTHYECKUX OTKIOHEHMI, OT JIEIPECCHBHLIX COCTOSHUM 10
ATPECCHBHOTO W ACOUMANBHOTO noBeacHns [72]. MasecTHO
TAKXKE YIACTHE ICTPOTEHOB B HOITUIENTHBHOM 0TBETE [73].

DeTporeHs! 061ATA10T HEHPOIPOTEKTOPHBIM 3((EKTOM.
JamuTHOE AcicTBHE 00YCIOBIEHO MX CIIOCOOHOCTHIO OJI0-
KHPOBATE PEHEHTOPE CBODOIHBIX PATHKATIOB, YCHICHHO 0G-
PA3VIOMIMXCS TP CTPECCOBLIX CHTYAIIMSX PA3TMYHOTO IeHE3a.
Kpome ToTo, npeanoraraioT, 9To 3CTPOTEHB! CIIOCOOHB HHTH-
OUPOBATE MPOTIECCH AMONTO3a HEPBHLIX KIETOK MPH CTPECCe,
TEM CAMBIM CC‘X]_JQHE[H HX KOJIMYCCTBO B }’CJ'I()BHHX MACCOBOM
THOEIH TMOL BO3MEHCTBHEM MOBPEKIAIIMNX hakTopos [74].
Haxonen, Hamaue wid OTCYTCTBHE ITHX TOPMOHOB BHOCHT
BKIIAZA B HETIPEPHIBHYIO PETYJAIMI0 HEHpOreHe3a B TEYCHHE
BCEH KM3HM, 3aMEIUIsIs IIPOLECCH CTAPEHU Moara [73].

DCTPaIvoll 0Ka3eBaeT MOAVIMpyIomMii addexr Ha ce-
KPEIHIO ¢Tpece-ropMoHos. [Ipu ¢Tpecce HMEHHO 3CTPOTEHE
(a He anaporeHsl) Hambomee peakTwpHHL. [lokazaHa nps-
Mast 3ABHCHMOCTB COACPXKAHHS HCTPATHONA M VBEIHUCHUS
KOHIIEHTPAIHHA KOPTH30Ja HA HAYAILHBIX 5TANax pazBHTHs
CTpﬂCCﬁ, T CJ'IY}KI"IT OIHHM W3 MEXaHWU3IMOB pf:a,"llr‘liiaHHH
HeiponpotekTopHoro addexra [76]. IIpd 3T0M HOBBIIICHHE
COICPXAHUS ICTPATUOIA TOPMO3ZHT YPEIMEPHEIR BRIOPOC
kopta3zona [77]. OnHako gambHeiinee BO3AEHCTBHE CTPECCO-
BBEIX (DAKTOPOB H, COOTBETCTBEHHO, THIIEPCEKPCITHA KOPTH30-
J1a DIOKHPYIOT 00pa3oBaHue 3cTpamroaa [78].

Taxum o6pazom, ropmoner ITT'C 3HAODKPUHHOI perys-
[HH, TTOMHMO CBOET0 OCHOBHOTO MPEIHAZHAYCHHS, 3aKITH0-
YAIOMIETOCSA B 0GCCHEUCHAH (DYHKIIMOHUPOBAHUS CHCTEMBL
PETPOMYKIIAK, MTPAl0T BAXHEHIIVIO poJb B OTBETE HA 9KC-
TpCM&J’ILHbIC BL)I-}I[G'HCTBHH BHEITHEI CDC,I[I:I H amanTanum
OpraHu3Ma.

Peakum runoraiaMo-runousapHo-THPeoHIHOM
CHCTEMBI IPH CTpecce

Tupeonanbie ropmoHsl (THpoKeHH — T, TpriioATHPOHHH —
4
T,) BBI3BIBAIOT B OPTAHM3ME MHOTOOGPA3HEIE (DU3MOIOrHYC-
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ckue addexter. O HEOOXOTUMBL BT 00ECTICICHHS TTPO-
LIECCOB POCTA M Pa3BHTHA OpraHusma, mmdhepeHInpoBKI
TKAHCH, peryaanun 00MEHA BEIIECTB W JHCPTHH, NOIICPKA-
HHAS OTIPEAETCHHOTO YPOBHSA aKTHBHOCTH (DYHKIIHOHAILHBIX
CHCTEM OPTAHM3MA, PA3BUTHA ANANTATIHOHHBIX Peaknni [79].

Muorooopastbie 3(GheKTs TeHCTBHA THPEOUTHBIX TOP-
MOHOB B 0[31"3HH3M(3 (‘Jﬁyc.‘lﬂBJ'ICHBI HATHYIHEM  EJICTOYHBIX
PEIENTOPOB K HUM MPAKTHYSCKHA BO BCEX OPraHax M TKAHIX.
ITpu 5TOM CYMECTBYIOMUE PEHEITOPEL ABIMKITCA crenndyud-
HbIME Kak K T, Tak 1 K T;. D710 gaeT 0CHOBaHHE CUMTATH, 9T0
T, 3anuMaeT ¢BOK GHONOTHICCKYK) HHITY B CHCTEME TOPMO-
HATbHOU peryiasiiiuy (VHKIIHH OpTaHu3Ma, SBISISICH HE TOMb-
KO TPaHCIOPTHOH (popmoit, mporopmonom mus T, [80, 81].

I'nagHasg TOYKA NPHIOKEHWS U TPUHOATHPOHMHA —
JHK B KOMIUIEKCE CO CBOHMH PEHEHTOPAMH SIpa KJIETOK.
3mech T, akrupupyer TpaHckpunimio, cuntes PHK u Ger-
KOB-(DEPMEHTOB, YIACTBYIONINX B BAXKHCHIIUX MeTaG0mHIC-
CKUX PEAKIMsIX OPraHM3Ma, B T.4. M [P CTPECcce; MpH €ro
HCHL)Gpﬁ.I[CTBCHHDM W HEC3AMCHHMOM y‘-l'aGTI‘IH l'IpGHCXD,ILﬂT
ripotiecchl nposmdepanuu 1 b depeHnnpoBKr KIeTok [82].

K omnomy n3 Baxueimux 3QQEKTOB THPEOUAHBIX TOP-
MOHOB OTHOCST HX CITOCOOHOCTH OKA3bIBATH TEPMHACCHBHOE
(paspemaioniee) AEHCTEHE B OTHOMICHWH YYBCTBHTCITEHOCTH
TKAHEH OpraHM3Ma K JEHCTBHIO KaTexomamuHoB, T.e. T,
u T, NOBBIIAIOT YYBCTBHTCARHOCTL AXPEHOPEHCITOPOB K
HOpaIpeHAMHY W aIpeHaInHy W VBEIHIMBAIOT TIOTHOCTH
HEKOTOPBIX AAPEHOPEIEITOPOB HA MOBEPXHOCTH KIETOK [83].

WM3meHeHHd B THPEOMIHONH CUCTEME PEryIsSIHM TECHO
pzanmocesansl ¢ ITAC u T'TTC. BeposatHO# NpHYHHO
TOTO CAYKHT HATM4YKE OOIMMX NEHTPAILHBIX MEXaHW3MOB
perymsinan. OYHKIAE THPEOHIHOH, AIPEHATOBOH H 1O-
JIOBOH CHCTEMEBL PETYIHPYIOTCH TPOIHBIMU TOPMOHAMH IIe-
perneit nom runoguia. OIHAKO THPEOTPOIHH-PH3HINHT
ropmon (TPT, TtuponuepuH) rumoTagaMyca HIpaer poJib
CTUMYJISTOPA HE TOXBLKO THpeoTponHoTo ropmona (TTT), Ho
1 AKTT, ToHAZIOTPONHEIX TOPMOHOB, MTPOJAKTHHA rHIohu3a
[84]. TIpennoaarawr, aro TPT MOXeET BRIIOIHATE (PYHKITHIO
CBOEOOPAZHOTO VHHBEPCATLHOTO PETV/ISITOPA TPOIHBIX KIIe-
TOK TIepemHeit mom ranodusa [85].

JIeHCTBHE THPCOHIHLIX TOPMOHOB M TOYKA MPHIOKCHHS
HA PANTHYHEIC 3BCHBS. JHAOKPHHHON PEIYBSIIHE 3ABUCAT OT X
KOHIIEHTPAlHK. YPOBeHb THPOKCHHA B TIpeaenax (pu3monoru-
YECKOH HOPMBL CTHMYIIHPYET 00PA30BAHHE IOIOBLIX TOPMOHOB
B roHanax [86]. ITpu THIepTHPOKCHHEMHH TIPOMCXOMUT VTHETE-
HHC CHHTC3A TCCTOCTCPOHA B TOHANAX, HO ITPH 3TOM — YCHIICHHC
BHIPADOTKH CTEPOMIOB (B T.4. W TOJOBBIX) B HANMOYSIHHKAX
[87]. OmHOBPEMEHHO IPH TAKOM COCTOSIHUH BOZHUKAET YCHIIE-
HHE apOMaTH3AIHH TECTOCTEPOHA, 9T0 MPUBOIMT K CYIECTBEH-
HOMY TOBBIIICHHK) KOHUCHTPALIMH 3CTPATHONA W CHIDKCHIMI)
comepxaHua TectocTepoHa. lIpm 3TOM 3HAYMMO BO3pacTaeT
VYPOBEHB MPOTECTEPOHA 34 CUET €0 YCWICHHOTO TIPSBPATICHHS
XOJIECTEPMHA B MIPErHEHOIOH. Kak mpennonaraT, 31a peakims
MPOHCXOTUT TPH CHHEPTHIHOM BIMAHMH nponaktuHa @ JIT,
CEKPEIMs KOTOPHIX TMOBHIIaeTcs. CHHMKEHHE VPOBHS THPEO-
FWIHBIX TOPMOHOB B OPTAHU3ME 3aMEUTACT GHOCHHTES TTOIOBRIX
CTEPOMIHBIX TOPMOHOB MPEHMYITIECTBCHHO 32 CUCT BOZICHCTRHS
HA THIOTATAMMYECCKOE 3BEHO PETYISIITHH BCIIGACTBHE HHTHOHPO-
BaHUA TOHAZOTPOMMH-THGEPHUHOB [88)].

B To xe BpeMsi MAMEHEHHE TOPMOHAIBHOTO (DOHA TIO-
JIOBBIX CTEPOMIOB OKA3BIBACT CYIIECTBEHHOE HHOTOTHIECKOE
BOJACHCTBHE HA INUTOBHAHYI) xkenesy. Ilpm srom mexa-
HU3M HEHCTBHS pasIHUHBIX ITOJOBLIX CTEPOMIOB HAa (DYHK-
OHOHHPOBAHHUE W PETYIAIHIO PAOOTH IMHTOBHIHOM XKEIE3h
HEOMHHAKOB, Tak, M3BECTHO, YTO TOBBINICHHLIH YPOBEHBL
TECTOCTEPOHA YCHIIMBAET OOPA30BAHHC THPOKCHHA 33 CUET
MPSAMOTO BIMSHHUS HA [MATOBMIHYIO KENe3y, MUHYA THIIO-
TATAMO-THOO(MH3APHEIH YPOBCHB, TOCKONBKY IMHTOBHIHAS

KEEe3a COIEPRUT PEUEHTOPEl K TecTocTepony. [loprimenne
KOHIIEHTPAIIUH TECTOCTEPOHA B KPOBM YCKODPSET IIPOIIECC
MPEBPANICHUS THPOKCHHA B TPHAOATHPOHMH 34 CUCT AKTHBA-
UK HOATAPOHMH-IeHOIMHARE [89].

[TOBBIIIEHHOE COMECPIKAHUE ICTPOTCHOB OKAZBIBAIOT BBI-
paKEeHHOE CTUMYIMPYIOLIEe AeicTBHe HA OHOCHHTES THPEO-
HIHBIX TOPMOHOB, PEATH3ANNA KOTOPOro HPOHCXOIUT IBY-
MS TIYTAMM: Ha HIEHTPAILHOM (THIOTAIaMO-rHI0(MU3apHOM)
H OepUEpPUICCKOM YPOBHE. DKCIECPUMEHTAIBHO JTOKA3A-
HO, 9TO THIEP3CTPOTCHEMMS IMOBHIMIAET YYBCTBHTEILHOCTE
THpeoTPOodoB rHnoduia Kk THPOIMOEpuHY. B TO ke BpeMmsa
TIOBBLIEHNUE COIEPKAHMS SCTPANN0IA YBETHYMBACT KOHIIEH-
TPAITHK) THPCOMIHBIX TOPMOHOE B CHIBOPOTKE KPOBH 334 CUCT
AKTHBHM3AIIMY PELENITOPOB B ITUTOBMAHON kenese [90].

CUCTOHH’HH, CBH3dHHBIC ¢ HAMCHCHUAMH B AKTHBHOCTH
PEryJIATOPHBEIX CTPECCOPHBIX CHCTEM (IIPH OCTPOM HITH XpO-
HHYCCKOM CTPECCe, MOCTTPABMATHYCCKHX CTPCCCOBRIX Pac-
CTPOMCTBAX, M3MEHEHMAX (DM3MYECKON HArpy3KH), BIHSIOT
H HA (PYHKIMOHHPOBAHUE THOOTAIAMO-THIO(H3APHO-THPE-
OWIHOH OCH SHIOKPHHHON pervisinn [91].

B cucTeMe KpAaTKOCPOYHOH ATANTAIINHM CEPOTOHHH
OKa3LIBAKT MHTHOMPYIONIMH 3(QdeKT Ha CEeKpenw THPO-
JMOCPHHA H, COOTBETCTBEHHO, THUPEOTPOIHOIO TOPMOHA,
a HOpaJPEHAIMH OKA3bIBAaeT CTHMYJIHPYIOIIEE BO3ACHCTBHE.
B ¢BoW0 0uepens, TMPEOUIHEIE TOPMOHEL CHIKAKIT BRIPA0OTKY
cepoToHMHA M HopanpeHaauHa [92]. C apyroii cTOpOHE, MO~
srimeHue KouueHTpanun AKTT, akrusanms cexpenmuu Kop-
TH30J1a (BEMecTra AOATOBPEMEHHOM ajarranim) npr reuxo-
TPABMHPYIONICH CHTYAIIHH TPHBOIAT K CHIDKCHHK) BRIPAGOTKH
FOPMOHOB IIUTOBHIHOM XKeIe3bl, B YaCTHOCTH THPOKCHHA [93].

3aKkmo4yeHHe

AHATH3 JAHHEIX JUTEPATYPEI MOKA3AJT, YTO TOPMOHEL
THIOTAIAMO-THTIOU3APHO-TOHATHOH W THPEOMIHONH OCH
IHIOKPHHHOH PEryIsnud HAPSIY ¢ CHMIATOAIPEHAIOBLIM H
TAOTANIAMO-THTTO(M3aPHO- HAATIOYEYHMKOBLIM 3BEHOM DH-
JOKPHHHOH PETY/SIIMHA HTPAIOT BAKHEHITYI) POIL B OTBETE
HA IKCTPEMAJILHBIE BO3NCHCTBHS BHEIMHEH cpebl U azanTa-
IHH OPTaHu3IMA.

B mexanmWsmax peryiasidy roMeocTas’a OpraHmsma s
obecHeueHus ATANTAIIAM B OTBET HA CTPECCOPHEIC BO3ACH-
CTBUS M3MEHEHHS TOPMOHAIBLHON CEKPEIMH MPEICTaBISIOT
COD0IH CBOEODPA3HEIN KACKAN TCCHO B3AaHMOCBSI3AHHBIX PE-
axkiuif, JInchyHKImMsa B KaKOM-THO0 3BeHE TpeOveT BKI0-
YEHHS PE3EPBHBIX BO3MOXKHOCTEH opraHuisMa. BrigcHenmue
3THX MEXaHH3MOB W WX POJIW B MATOTEHE3E BBRI3BIBAEMBIX
HAPYIMIEHWH — (DYHIAMEHTAILHAS TpodieMa DHOMETAIIHH-
CKHX HcchemosaHuil. Ee pemeHHe IMO3BOIMT COBEPIIEH-
CTBOBATE CHOCOOBI MPOQPHIAKTHKHA | JICICHMUA 3a00/IEBAHUIT,
B Pa3sBUTHH KOTOPBIX CTPECCOPHEBIN (DAKTOP HIpaeT orpene-
JICHHYK) poJib. Pa3paboTka B ZOTONHUTEIEHOE MCTIOIB30BA-
HUE TIPENapaTos, AKTHBUPYIOMKUX AJANTALHI0 K ACHCTBHIO
MOBPEKIANMAX (PAKTOPOR H HMOAACPAKUBAKIINE OCHOBHEIC
HapaMeTpel TOMEOCTa3a, 3HAYMTEILHO NOBRICAT 3(dek-
THBHOCTB OCHOBHBIX TEPAIICBTHUCCKUX MCPONPHITHH IIPH
JgeqeHun 3THUX 3abonesaHuil. [IpuMeHeHHWe 3THX CpPEICTB
obecnieunT 3DPeKT, NPHOTHKECHHEIH K €CTECTBCHHOMY, 0/1a-
FOTIPHSI THOMY TEUEHUIO 3a60IIeBaHMsl.

KondMkT uHTEpecoB

ABTOP TAHHOH CTATHEH TOATBEPIHI OTCYTCTBHC (DHHAH-
COBOH MOJIEPKKN / KOH(IMKTA MHTEPECOB, 0 KOTOPBIX He-
0OXOTHMO COOOIINTE.
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