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BIIUAHUE MEJIATOHUHA HA KUCJTOPOO3ABUCUMBbIE MNMPOLIECCHI

B. B. 3uHuyk, C. B. FnyTkuH, E. B. Wynbra, U. 3. Mynan’

AHaNM3MpPyOTCs COOCTBEHHBIC W JIMTEpATYpHbIC MaHHbIe 00 3(ddekrax MenaroHWHA Ha
pa3IHYHbIE KHCIOPOI3aBUCUMBIE TIPOIECCHI, 8 IMEHHO, Ha TPAHCIIOPT KHCIOPOJa KPOBBIO U

CBOOOIHOpaIUKAIILHBIC TIPOLIECCHI B OpraHu3Me. MellaTOHUH BIUSCT Ha KHCIOPO/CBS3bIBA-
IOIIME CBOWCTBA KPOBH, 3MEHSSI CPOJCTBO TEMOITIOONHA K KUCIIOPOY, ONITHMHU3HUPYET TPO-
LIECChI TKAHEBON OKCHI€HAIMH U TIPOOKCHIAHTHO-aHTHOKCHUIAHTHBIH OallaHc, CHHXKas ydac-

THUEC KUCJIOpOJa B CBO60}1HOpaHI/IKaHbeIX rnpouneccax.

KuroueBbie ciioBa: MEJIaTOHUH, KHCJIOPO; KPOBb

B opranusme nporekaeTr 00IbILIOE KOIUYECTBO MPOLEeC-
COB, UMEIOLIUX KUCIOPOI3aBUCUMYIO Mpupoxy. Moneky-
nsipHbIi O,, SABISSCH BAXKHEHIIUM (aKTOPOM, POPMHPYIO-
UM KJIETOYHBIH MeTabosIn3M, HeOOXOAUM JIJIsl KU3HEeIes -
TENbHOCTH opraHuzMa. OJHAaKO MPEeHMYyIEeCcTBa, CBA3aH-
Hble C HCIOJb30BAHUEM KHUCIOPOJA, CONPSDKEHBI C
HEKOTOPBIM PUCKOM JUIS (DYHKIIMOHANBEHON LEIOCTHOCTH
BHYTPHUKJIETOYHOTO METa0OoIMYecKoro ammnapara. Mcmnosns-
30BaHME OPTaHU3MOM KHCIIOPOAa UMEET PsiJl HEraTUBHBIX
JUISL HEro IOCJEACTBUI, 00yCIOBIEHHBIX 00pa3oBaHHEM
pasnuuHbIX ero aktuBHBIX popm tuna O,-, OH", H,0, u
.. B Qusnonornvyeckux ycioBUsX CYLIECTBYET HEKOe
JUHAMHUYECKOE PABHOBECHE MEXy MHTEHCUBHOCTBIO 00-
pa3oBaHus CBOOOIHBIX PAJIMKAIOB U UX HEUTpalu3aluen,
a TaKkKe pa3juyHble MO OPraHu3alldd MEXaHU3MBI €ro
noaaepkanus. Ilpyu runoKCHYecKUX COCTOSHHSX pa3iny-
HOTO T'éHe3a B OpraHu3Me IMPOUCXOIUT AUCOaNaHC MEXTY
noctaBkoit O, 1 3 PEeKTHBHOCTBIO €r0 HUCIIOIB30BAHUS B
KIIETKax. B CBsi3u ¢ 3TUM npencTaBiiseTcsi BaXKHBIM MOUCK
CPEACTB, KOTOPbIE IPUBOAT B COOTBETCTBUE J0cTaBKy O,
B TKaHU C MX IOTPEOHOCTHIO B HeM [7, 8].

OfHUM U3 BaXXHBIX TOPMOHOB, yYacTBYIOIIUX B TYMO-
paTbHOM pErymnsiiyu OpraHu3Ma, SBISETCS MEIaTOHUH
(N-anerui-5-metokcutpuntamut) [13]. OH siBrsieTcst cyo-
cTaHIMeH, oOnamaromiell yHUKaJbHBIMU aJalTHBHBIMU
BO3MOKHOCTSIMH, PETYITHPYET IUPKAJTHYIO TUHAMUKY (H-
3uonornueckux (ynkmuii [18]. Hapymenue mpomykimm
MEJIaTOHUHA SIBIISIETCS MYCKOBBIM MEXaHHU3MOM Pa3BUTHSI
JIECHHXpOHO3a U pa3nuyHoi marosnoruu [14]. OcHoBHOE
KOJIMYECTBO TOPMOHA MPOIYLHUPYETCs B SMU(H3E, CeTUaT-
ke masza, kietkax APUD-cuctemsl numieBapuTeIbHOTO
TpaKTa, MEeYCHH, KETIHOM ITy3bIpe, TIOUKaX, HaIIOYCUHH-
KaX, JICTKUX, TJIaleHTe, SHAOMETPHUH, IMUYHUKAX, IPe/CcTa-
TEJILHOM JKeJe3e, TUMyCe, JHJOTEIHH, KICTKaX KPOBH
(nmeiikorurax, TpomOonuTax). OH SBIAETCS WHAOIBHBIM
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MIPOM3BOJHBIM CEPOTOHMHA, 00pa3yeTcs ¢ yyactueM dep-
MeHToB N-arnermnrpancdepasbl H THAPOKCHHHAON-O-Me-
THTpancdepazbl. MenaToHHH TEPEHOCHUTCSI CHIBOPOTOY-
HBIM aJbOYMHUHOM, OCBOOOXKIAsACh OT KOTOPOTO, MPHCOEe-
IHSCTCS K crenu(pUIeCcKuM petentopam,
PAacIIOIOKEeHHBIM Ha MEMOpaHe KIICTOK-MHUIICHEH.

Penenropsl Mmes1aTOHUHA

Crextp ¢m3HOIOrHIecKuX 3()(PEKTOB, BEI3BIBAEMBIX
MEJaTOHUHOM, JIOCTaTO4YHO IMpoK. JleiicTBUE NaHHOU
CyOCTaHIIMH HA CHCTEMHOM, TKAaHEBOM, KIIETOYHOM U CyO-
KIICTOYHOM YpOBHsX [45] 00ycJoOBIEHO €ro crocoOHO-
CTBIO XOPOILIO PACTBOPATHCS KaK B BOJE, TAK U B JIMITHIAX,
Onarogapst 4eMy OH IIPOHUKAET uepe3 KIETOUHbIe MeMOpa-
HBI M 00€CIIeUunBaeT OCYIICCTBICHUE Pa3IMYHbIX (DHU3HO-
JIOTMUYECKUX IpoueccoB [22]. MenaToHuH peanusyeT aei-
CTBHE dYepe3 Cleluduueckue PeLenTopbl, PacloiIoKeH-
HbIC Ha KJICTOYHOW MeMOpaHe W B sape KieTok [16]. On
B3aUMOJICHCTBYeT ¢ MeMOpaHHBbIME penentopamu (MT 1
u MT 2), G-6enkamu, KOTOpbIE HAXOAATCS B Pa3IUYHBIX
yuactkax [[HC, ceruarke mmasza, KpOBEHOCHBIX COCYHaX,
KEITyAOYHO-KHUIIIEIHOM TpPAaKTe, ITEUCHM, ITOYKaX, KOXKe,
KJIETKaX UMMYHHOH CHCTEMBI, & TaKXKEe C BHYTPUKIIETOU-
HBIMH O€JIKaMH, TAKUMH KaK XHHOHpEIyKTa3a 2, KaJbMO-
JIYJIMH, KaJIbPETUKY/IHH, TyOynuH [43]. [TocpencTBoM BO3-
JeWCTBUA MENaTOHHMHA Ha PELENTOPBl OCYLICCTBISCTCS
MHOKECTBO BHYTPHKICTOUHBIX 3(P(HEKTOB, UTO B CBOIO
odepeb OKa3bIBACT BIMSHIE HA BHYTPHUKIICTOUHYIO CpEILy
[30]. BnusHue MenaToHUHA Ha JUaMeTP KPOBEHOCHBIX CO-
CYJIOB OCYIIECTBIISIETCS TOCPEJCTBOM JCHCTBHS HA CIIEIH-
(uueckue perenTopsl: aktHBHPYSt MT 1 penenTopsl, BEI-
3BIBACT COCYNOCYKUBAOIINH 3¢ (eKT, Bo3aeiicTByst Ha MT
2 penenTopsl, MPUBOAUT K PACIIMPEHUIO COCYNOB [24].

IddexTHI META00TUTOB MEJTATOHNHA

B3aumoneiicTBue OAHOM MOJEKYJbl MEJNaTOHHHA C 2
MOJIEKYJTaMH OKCHT€MOITIOOMHA BEI3BIBAECT OOpa3oOBaHKE
MeTabOIUTOB JaHHOTO ropMoHa [17], KoTopble 00yclIoB-
JUBAIOT 3HAYUTEIbHOE KOIMuecTBO 3(pdexros. Monekyna
N1-anetun-N2-hopMuin-5-MeTOKCUKHHYpaMUHA ~ MOXKET



I dexTHl MEJIATOHUHA

SIBIISITHCS. TOHATOPOM YETBIPEX U Oosiee AIIEKTPOHOB, TEM
CaMBbIM CITIOCOOCTBYET CHIDKCHHIO KOHIICHTPALMU CBOOO/I-
HBIX pajukanoB [44]. N1-ametun-N2-GpopMui-5-MeTOKCH-
KUHYypaMHH 00pazyeTrcs pu MeTadoIn3Me MEJaTOHNHA B
YCIIOBHSIX OKHCIIUTEIILHOTO CTpecca, YTO HaOIltomaeTcs
IIPX B3aUMOJICHCTBIH TOPMOHA C aHHOH-PAJNKAIIOM, Tie-
POKCHHUTPUTOM, CHUHIJIETHBIM Kuciopogom [23]. VYcra-
HOBIIEHO, 4TO N1-aretnin-N2-hopMui-5-MeTOKCHKHHYpa-
MHUH U N-aIeTmiI-5-MeTOKCHKUHYPAaMHH TPOSIBIITIOT TIPS-
MbI€ aHTHOKCHJAHTHBIE CBOWCTBA, SIBIISISACH ‘‘TIOBYIIKOM
CcBOOOJTHBIX PAJIMKAIIOB, YBEIHYMBAIOT YPOBEHb aHTHOKCH-
TMAHTHBIX (DEPMEHTOB, CTAOMIN3UPYIOT KICTOYHBIC MEM-
OpaHbl, CEIeKTUBHO HHTMOUPYIOT SKCIPECCHIO TEHOB MPO-
BOCHIAJIUTEIBHBIX (DEPMEHTOB M IIUTOKMHOB, a TaKXe WH-
nynnoenbHyo u3odopmy NO-cHHTa3HI, H, KaK CIEICTBHUE,
ypesMepHyto rerepaunio NO, pa3BUTHE aronros3a, UHILY-
UpPOBaHHbIE TUmononucaxapuaoM [47]. Haubombiee co-
JIepyKaHHUE JIAHHOTO MeTaboJITa OOHAPYKUBACTCS B KOPE
OorpIoro Mo3ra, moykax u cepaue [37]. Ero odopazoBanue
MIPOUCXONIUT MPHU B3aUMOJACHCTBHH MENaTOHMHA C TIEPOK-
CHHUTPUTOM W THIpPOKCHI-paaukaioMm [32]. Obpa3zoBas-
muics 6-ruAPOKCUMENIATOHUH CHUKAEeT MHTEHCHBHOCTD
MEPEKUCHOTO OKHUCIICHHS JIMMHUOB B TMEYECHH, MBIIIIAX U
TOJIOBHOM MO3T€ KPBIC TIPH OKUCIIUTENBHOM cTpecce [29].

MexaHU3M AaHTHOKCHAAHTHOIO
Z[eﬁCTBHﬂ MeJIaTOHUHA

I/I?)BCCTHO, YTO MCJIATOHUH ABJISICTCA MOIIIHBIM aHTHOK-
cuanToM. Ero crmocoOHOCTh NPOHHMKATH Yepe3 OHoMeM-
OpaHbl 00eCIIeUnBaECT BO3MOXKHOCTD 3allUTHl OT OKHCIIU-
TEJIbHBIX MOBPEKACHUM Kak MEMOpPAHHBIX CTPYKTYP, TaK U
simepHor JIHK [5]. TopMOH MIMIIIKOBUTHOW KeJe3bl Mpo-
HUKaeT B KJIETKY U BBICTYIAET B KAUECTBE “racuTess”’ CBO-
OonHbIX paaukainos, 3ammmas JJHK u apyrue makpomo-
JIEKyJbl OT TIoBpexaeHni [3]. MenatoHnH sSBIsieTCS] HEN-
TPaJM3aTOpPOM CBOOOTHBIX pAJUKAIOB, B YACTHOCTH,
aHWOHA MEPOKCHHUTPUTA, THAPOKCHII-paJNKaia, KOTOphIe
OKAa3bIBAIOT MOBPEXKIAIONIEe BO3ACHCTBHE Ha Pa3INYHBIC
TKaHH opranu3ma [15]. OtmedaeTcs, 9To TOPMOH AMHDH-
3a, C OJHON CTOPOHBI, MTPOSBISIET MPSIMbIE aHTUOKCHJIAHT-
HbIC CBOWCTBA, BBICTYIIASl B POJH “JIOBYIIKH CBOOOIHBIX
pamukanoB: ruapokcmi-paaukana (*OH), cynmepokcuaHo-
ro anumoH-paaukana (O,%), paaukana THIPONEPOKCHAA
(HO,®), pagukana NO (NO®), mepokCHHUTpHUTA U Op., U
MoAaBIsIET akTUBHOCTH mpoueccoB I1OJI, B cmry dyero
MPEBOCXOAUT IO aKTUBHOCTHU MHOI'ME€ U3BECTHLIC aHTUOK-
CHJIaHTBHl — IJIyTaTHOH, aCKOPOMHOBYIO KHcIoTy [17], a ¢
IPYTOil — MOXKET YCHJIMBATh aKTHBHOCTH (DEPMEHTOB aH-
TUOKCHUJAHTHOW CHCTEMBbl M TOBBINIATh MX YPOBEHb (Cy-
MePOKCUIANCMYTa3a, KaTaiasa, [IyTaTHOHICPOKCHIA3bl 1
Ip.), IPEBOCXOMS IO CUJIC NEUCTBUS €CTECTBCHHBIN aHTH-
OKCHJAHT o-ToKo(epoin [3]. MenaToHHH CHUXKAeT UHTEH-
CHBHOCTH CBOOOTHOPAANKAIEHOTO OKHCIICHHS B CBIBOPOT-
K€ KPOBH KPBIC IPH Pa3BUTHH Y HUX TOKCHYECKOTO MOpa-
xKeHus redeHu [12]. TopMOH yBeNMYMBAECT CONEpIKaHHE
[Ty TaTHOHIICPOKCUIA3bl M CYNEPOKCUATNCMYTA3bl B TO-
JIOBHOM MO3T€ HOBOPOXKICHHBIX KpPBIC, CYHNEPOKCHIINC-
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MyTa3bl B XopuoHe yenoBeka [41]. OH cHMXKAeT aKTHB-
HOCTh TPOIIECCOB NEPEKUCHOTO OKUCIICHUS JUMHIOB U
MIOBBIIIIAET YPOBEHb (haKTOPOB aHTHOKCHIAHTHOW CHCTE-
MBI B TOJIOBHOM MO3T€ KCIICPUMCHTAIBHBIX KHBOTHBIX B
YCIIOBUSX OCTPOHM ATaHOIO0BOM MHTOKcHKanmu [28]. Be-
JICHUE MEAaTOHNHA (5 MI/KT) IpH TSHKEIOW KOMITPECCHOH-
HOW TpaBME OKa3bIBaeT MPOTHBOLIOKOBBIA 3(PEKT, KOTO-
pBIil 00yciIOBIICH akTUBaLMeH (pepMEHTOB AaHTHOKCHUIAHT-
HOUW CUCTEMBI (TIOBBIIICHHE aKTUBHOCTH CYIEPOKCHJITUC-
MyTa3bl) 1 WHTHOMPOBAaHUEM TIPOIIECCOB CBOOOIHOPAIH-
KaJEHOTO OKHCIICHUS JINTHIOB (CHIDKCHUE YPOBHS THEHO-
BBIX KOHBIOTATOB, KETOJIMEHOB, TPUEHOB) [6].

I pexThl MeJIATOHUHA B YCJIOBUSAX
OKHCJIUTEIbHOTO CTpecca

TopmoH srmdu3a, IPOSBILT AaHTHOKCHIAHTHBIC U aHTH-
anoNTOTUYECKUE CBOMCTBA, PETYIMPYET YPOBEHb MPO- U
MIPOTUBOBOCIIAJIUTENbHBIX LIUTOKUHOB B YCJIOBUSAX OKHC-
JUTEIBHOTO CTpecca, MHAYLUPOBAHHOTO JIMIIONOJIMCaXa-
puznoM [50]. Tak, B 4acTHOCTH, OH YMEHBILIAET MPOLYK-
U0 (pakTopa HEKPO3a OIyXOJI-0l, HHTEpICHKIHA- 12, WH-
TepdepoHa, HO B TO YK€ BPEM:I ITOBBIIIACT COACPKAHUE WH-
TepieiikuHa-10, a  TakKe  CHIKAaeT  YPOBEHb
HUTpaT/HUTpUTOB [21], oOpa3oBaHHE NEPOKCUHUTPHUTA
[15]. Otmeuaercs, uto QochopunupoBaHue SACPHOTO
(bakTopa kanma-B, BeI3BaHHOE 00pa30BaHUEM CBOOOHBIX
pasuKaioB MIPU Pa3BUTUM OKUCIUTEIBHOIO CTpecca, CIIo-
coOCTByeT WMHAYKIMH 3Kcmpeccuu Bcel-2 u Oenkor Bax,
YTO CBSI3aHO C aKTHBAllMeH amoITo3a, TOrjaa Kak MeJsaTo-
HUH, CHIDKAas OKUCIIUTENbHbIE MOBPEXKACHUS U aKTHB-
HOCTh siIEpHOTO (pakTOpa Kamma-B, uHIynuOensHoil n3o-
¢opmer NO-cuHTa3bI, yMEHBIIAET HHAYKONIO Bax, HO He
Bcl-2 [25]. CaenyeT OTMETHTB, YTO MENATOHUH TPEHOT-
BpalllaeT IMOBPEXACHUS TKaHEeW (JIerkux, IMe4eHH, MOoYeK,
KHIIEYHHKA), BbI3BAaHHbBIE BBEJICHUEM JIMTIONOIHCaXapuia,
CHIDKAsi YPOBHU MHEJNONEPOKCHIa3bl U MAJOHOBOTO JIH-
anpIeruaa, OKCIPECCHIO HHIYIHMOCTBHOW H30(OopMBI
NO-cunTaspl, npoayknuio NO W IIUTOKWHOB, pa3BHUTHE
anonto3a [40].

YcraHoBiieHa CIIOCOOHOCTh MEJATOHWHA YMEHbLIATh
OKHUCITUTEIIbHBIE TIOBPEXKACHHUS 34 CYET CHU)KEHUS YPOBHS
TOMOIIMCTENHA, CTaOMIM3allMKd  KJIETOYHBIX MeMOpaH,
YMEHBUIEHUSI aKTUBHOCTU LIUKJIOOKCUI'€HA3bI-2, SI€PHOTO
(hakTopa kanma-B u sxcnpeccun HHIYIMOETBHON H30(op-
Mbl NO-cHHTa3bl, a TaKke MHAYKUMM Bax, akTHBHOCTH
Kacnas-3 u pa3BuTus anomntosa [25]. O sddexTuBHee (B
60 u 70 pa3), uem Butamunbl C 1 E, COOTBETCTBEHHO, NIPU
3amure JJHK oT OKHCAUTENBHBIX TOBPEXACHUNA, HHAYIN-
POBaHHBIX Pa3IMYHBIMU areHTaMH, CIIOCOOHBIMHU T€HEpH-
poBaTh CBOOOTHEIC PaTUKalbl, B YACTHOCTH, TOKCHHOM U3
Microcystis aeruginosa, 4To, IO-BUINMOMY, TaKXKE CBA3a-
HO C €ro CIoCOOHOCTBIO MPOHUKATh Yepe3 OMoMeMOpaHy
[1]. YuutbiBast 0COOCHHOCTH PETYISIMHA CHHTE3a U CeKpe-
UM MEIIAaTOHWHA, €ro MOIIHBIC aHTHOKCHIAHTHBIC
CTPECCHPOTEKTOPHBIE CBOWCTBA, MOKHO IPEAIOJIOKUTD,
YTO aKTUBALMS PEaKLid OKUCIUTEIBHOIO CTPECCa MOXKET
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UTpaTh ICHTPAIBHYIO POJb B QNANTUBHOM YBCIUYCHHU
ero npoxykiuu [4, 20].

B Hammx ucciieToBaHUAX HHBEKIIMHA MeJlaTOHHHA (110 1
1 10 MI/KT OJJHOKPATHO ¥ 1O 1 MI/KT B TEYEHHUE YETHIPEX
CYTOK) TIPH THIIOTEPMHUHU M IOCIJICAYIOIIEM OTOIPEBAaHHH
CIOCOOCTBYIOT CHHDKCHHIO aKTUBHOCTH TIPOIIECCOB Tepe-
KHCHOTO OKHCJICHUS JINTTUIOB (YPOBEHB JHEHOBBIX KOHbB-
roraroB ¥ ocHoBanuil [Iudda), momepxanuto TOHKHOTO
ypoBHS (HaKTOPOB aHTHOKCHJIAHTHOMN 3alUThI (C-TOKO(e-
pOJI, aKTUBHOCTh Karajasbl) B JICTKUX, MICUCHH, TIOYKAX H
cepaie [9]. ITocite BBeeHUsSI MeIaTOHUHA KPBICAM OJTHO-
KpatHO B 03¢ 10 MI/KT ¢ TOCHEIYIONIMM OXJIAXKJICHH-
€M/OTOTPEBAaHUEM TIPOMCXOIUT HAUOOJBIIECE MOHMKCHHE
YPOBHS JTUCHOBBIX KOHBIOTaTOB M ocHoBaHuii llugda B
nerkux (Ha 56 u 25 %, COOTBETCTBEHHO) U yBEIHUYEHHE
comepkaHus o-Tokogeporna B moukax (Ha 20 %), a ero
WHBCKIIMY Ha TPOTSHKCHUU 4 JTHEH U TajbHeNIIIee OXJIax-
JICHUE/OTOTPEBaHUE KUBOTHBIX MPUBOIAT K HaWOOJbIIe-
My IOBBIIIEHUIO aKTUBHOCTH KaTaja3bl B JIerkux (42 %) u
cepaue (Ha 44 %).

Wubeknun MenaToHMHA TaKXKe CIIOCOOCTBYIOT CHHIKE-
HUIO OKHCITUTEIbHBIX MOBPEXKICHHUHA, BO3HUKAIOIIUX Ye-
pe3 12 9 mocne BBeAeHUS JUIOIOIMCAXApUAA, CYIs IO
YPOBHIO TOMOIIMCTEHHA, JHEHOBBIX KOHBIOT'aTOB, MAJIOHO-
Boro auanpaeruaa [11]. OgHoBpeMeHHO ¢ 3TUM OTMedaeT-
Csl aHTHOKCHJIAHTHOE JICHCTBHE TOPMOHA, MPOSBIISIONICE-
Csl YBEJIMUCHHEM COJICPIKaHUs O-TOKO(eposia U aKTHBHO-
CTH KaTayjasbl B TKaHSAX (aopTe, cepille, JETKUX, MeUeHH,
movkax). Tak, B 4aCTHOCTH, HAOIIOMACTCS CHU)KEHUE CO-
JIep’KaHusl TMEHOBBIX KOoHbIoraroB Ha 16,4 % (p < 0,05) B
nerkux u Ha 25,8 % (p < 0,05) B moukax, a TakXe MOBBI-
IIeHHE KOHICHTpamuu o-Tokodepoma Ha 11,1 %
(p <0,05) B nerxux u Ha 18,2 % (p < 0,05) B moukax. [1o-
00HOE BIMSHHUE MEJATOHMHA HAa aKTUBHOCTH CBOOOIHO-
paJvKaJIbHBIX TPOIECCOB U AHTHOKCHUIAHTHBIA CTaTyC B
YCIIOBHSIX BBEJICHUSI JIUTTOTIONMCAXapHIA TIPOCIICIKUBACTCS
1 B KPOBH.

MeJsIaTOHMH U TPAHCHIOPT KUCJIOPOAa KPOBBIO

JeilicTBue MenaTOHMHA HA MEXaHU3Mbl TPAHCIIOPTA KH-
ciopojia KpoBbIO pa3HooOpa3Ho. Tak, B ombITax in vitro
Jo0aBjieHHEe TOPMOHA B KYJIBTYPY SPUTPOLMTOB YeJIOBEKa
1 )KUBOTHBIX TPEAyNPEXIaeT TeMOJIN3, BbI3bIBAEMBIN pa3-
JIMYHBIMU LIUTOTOKCUYECKUMH BO3ACHCTBUAMHU (IIapaKBar,
MaJIOHOBBIH nuanbaerua, H,O,, comu TsSKeNbIX METalIoB
u np.). lIpu stom cpoku Hactyruienus 100 % remonuza
MPaKTHYECKH YABAUBAIOTCS, OCMOTHYECKas CTOHKOCTh
SPUTPOLIUTOB BO3PACTACT OJHOBPEMEHHO C MOBBIIICHHEM
B HHUX YpPOBHSI HOHOB KaJus, 33ICP>KUBAIOTCS MOAU(DUKA-
oUsi MEMOpaHHBIX OENKOB, JCHATypanus IeMOIIOOWHa,
BEICBOOOXKeHUE reMuHa [17]. BeLiBieHO perynsTopHOe
BIHMSHHE A3TOTO0 TOPMOHA HA Iporecc o0pa3oBaHHS U
(YHKIMIO OCHOBHBIX JJIEMCHTOB KPOBH, O0ECIICUHBAIO-
[IMX aaITUBHBIA XapaKkTep X W3MEHEHHH MpU HeOmaro-
NpUATHBIX Bo3aedcTBusx [2]. [lokazaHo, 4TO MenaTOHHH
MOKET BOCCTaHABIUBAaTh OKcubeppmwi-reM u3 mepdep-
pHII-TeMOITIO0MHA, 00pa3oBbIBas MeETreMorioouH [48].

B. B. 3unuyk n ap.

T'opmoHn crioco6eH U3MEHATh (PYHKIHIO 3PUTPOLIUTOB, YTO
HOCHT 3alIUTHBIA XapaKTep U OCHOBBIBAETCS, CKOpee BCe-
ro, KaK Ha CUCTEMHBIX, TaK U Ha MECTHBIX ero 3¢ ¢dexrax
[2]. B ycnoBUSX OKHUCIUTENBLHOTO CTpECca MEJIaTOHUH Ha-
YHHAET aKTUBHO IOCTYMAaTh BHYTPb IPUTPOIIMTOB U HC-
MOJIB3YETCSI UMU B LIEJISAX 3AIIUTHI KIIETKHU IyTeM 3aMeJijie-
HUS TIPOIIECCOB JICHATYpallMy TeMOTIIOONHA W YTHETCHHUS
BBICBOOOIKICHUS reMuHa [48].

BBenenue wucnpiTyeMblM MeJaroHMHa B TedeHue 10
IHEeH B 103¢ 1 MI/KT MPUBOAUT K YBEIUICHHIO KOJIMIECTBA
SPUTPOLUTOB, T'eMOIIOONHA U JIeHKoUUTOB [2]. B TO *Ke
BpeMs, €CTh JaHHBIE, YTO OH CHM)KAET KOJUYECTBO I'eMO-
mobuHa Ha 3 —4 % u spuTtpounToB Ha 5 % y moneil Ha
(hone BBeneHus nunononucaxapuaa [33]. Mcnons3oBanue
MeJIAaTOHMHA €)XEAHEBHO B TEUEHHE 7 CYTOK BBI3BIBACT
YMEHBIICHHE KOJIMYEeCTBA HEUTPO(DHUIIOB, MPEeNOTBpaIacT
HapyIIEHHE SPUTPOII0I3a B KOCTHOM MO3Te Y KPBIC IOCIIEe
BBeZIcHUsl arerara cBuHIA [42]. [anHas cyOcTaHmus
BJIMSICT Ha PEOJIOTHUECKUE CBOMCTBA KPOBH (IeopMupye-
MOCTB 3pHUTpounTOB). OOHApy)KEeHa B3aUMOCBS3bh MEKIY
YPOBHEM MEJIaTOHHHA, U3MEHSIOILUMCS B TEUEHUE CYTOK,
U 1eopMHPYeMOCTBIO SPUTPOIUTOB. /laHHOE BEIIECTBO
IIPEJOTBPAIIAET YCHUIIEHHE IIPOLIECCOB IIEPEKUCHOTO OKHC-
JIEHUS JUNUI0B (HOBBILIEHHE MAJIOHOBOTO JTHAJIBAETHIA)
u yBenmdeHue ypoBHsI NO Ha ¢oHe yxyameHus nedopmu-
PYEMOCTH 3PUTPOLIUTOB, YTO YIYYIIAeT MUKPOPEOIOTHIO
SPUTPOLUTOB TOCJIE BBEJACHMA JuIonoiucaxapuga [51].
Panee 6b110 MOKa3aHO, YTO TOPMOH IIUIIKOBHIHON XKee-
3bl MOBBIMIAET JE(POPMUPYEMOCTh SPUTPOLUTOB IMyTEM
cHIKeHHs ypoBHA NO U M3MEHEHUs TPOOKCHUIAHTHO-aH-
TUOKCHUJAHTHOTO pPaBHOBECHUS (YMEHbBIIAET aKTHBHOCTb
MPOIIECCOB MEPEKHCHOTO OKUCIICHUS JIUIMHUOB) MPH JKC-
nepuMeHTanbHoM cencuce [19]. [emMormoOuH, BO3MOXHO,
MOXET BBICTYNaTh B Ka4eCTBE MEPEHOCUYHKA Oelika Mela-
TOHWHA M B JAJIbHEHUIIIEM TPaHCIIOPTHPOBATh €ro K opra-
HaM-MHIICHIM. DTH(U3apHBI TOPMOH 3aIIUIIACT KIETKH
KpPOBH OT paJiHaIliOHHOTO TTopaxkeHus [35].

BBeznenue BHYTpUOPIOIIMHHO MENATOHMHA (OJHOKpAT-
HO M B TEUEHUE YETBIPEX CYTOK) IMEpPEed XOJIOIOBBIM BO3-
JefiCTBUEM U TOCTENYIOIUM OTOIPEBAaHUEM IMPUBOIUT K
VAYYIIEHHIO TPAHCIOPTa KUCIOPOia B TKAHU, CMEILECHHIO
KPHUBBIX JHCCOLMAIIUN OKCUTeMOTJIOOMHA MPH peabHBIX
3HaueHusix pH, pCO, u temmneparypst Bopaso (pS0 (pO,
KpOBH, COOTBETCTBYO1IEE 50 % HACBHIIEHUIO €€ KUCIOPO-
noM) ysenmumBaercs Ha 7,0 (p <0,05), 10,9 (p <0,01) u
12,9% (p<0,001), cOOTBETCTBEHHO, M YKa3aHHBIX
n03) [31]. IlpumeHeHne MenaTOHHHA | JIMTIONIOIHCaxapH-
Jla cHIKaeT 3HaueHue pS0 nmpu peanbHbIX 3HaueHUsIX pH,
pCO, u temneparypsl Ha 13,1 % (p <0,05) B cpaBHEHUU
C TPYTITON XKUBOTHBIX, TIONyYaBIINX TOJIBKO JIUTIOTIONHCA-
XapH], TOBBIIIACT CPOICTBO TEMOIIOOMHA K KHCIOPOLMY,
YTO COOTBETCTBYET CIBUTY KPHBOI IHCCOIMAIINN OKCHUTE-
Morio0uHa BieBo [11].

NO-3aBHCHMBIH ACHEKT JAeiicTBHS MeJIATOHHHA

Brmsis Ha aktuBHOCTE NO-CHHTA3b1, METTaTOHHH MOXET
ydactBoBaTh B oopazoBanuu NO [40]. [Tpu B3anmopeiicT-
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BUU MesnatoHuHa ¢ NO mpoucxonuT oOpa3oBaHue N-HUT-
PO30MeNaTOHUHA, KOTOPBIA MOXKET IeHCTBOBAThH KaK SHAO-
rernbii joHop NO [34]. YcTaHOBIEHO, YTO TOPMOH MHTH-
Ooupyer uHAYyHHOENbHYI0 n30popMy NO-CHHTa3bl, CHO-
coOCTBysl yMeHblIeHHI0 mnpomykuud NO 3a  cuér
WHTUOMPOBAaHUS AKTUBALMKM TPAHCKPUILMU SIEPHOTO
¢akropa kanmna-B [27]. [opmon snudu3a oka3biBaeT Heii-
pOIPOTEKTOPHOE EUCTBUE HA TOJOBHOM MO3T MyTEM HH-
rHOMPOBaHUS HKCIIPECCHH HHAYLHOMIBHON U HEHpOHATb-
HO n30popM NO-CHHTa3bl U aKTUBALMU SHIIOTEIHAIb-
Hoii n30opmbl NO-cunTa3sl [36]. YcTaHOBIIEHO, YTO 3(-
(exThl MeJaTOHWHA KOppEeNUpyloT ¢ reHepauueii NO
yepes aKTHUBALUIO0 KOHCTUTYTUBHON 3HI0TEINAIBHON U30-
¢dopmbl NO-cuHTa3zbl [52] obecnieunBas 3aiUuTy MUKPOCO-
cynoB [49]. TopMOH TOPMO3HUT aKTHBAIUIO HEUPOHAILHOM
n30¢popMbl NO-CHHTa3bI 32 CUET €T0 CBA3BIBAHUA C Kajlb-
IUI-KaJIbMOAYAMHOBEIM KoMIutekcoM [38]. Merabonut
MenaToHnHa (N-aleTHiI-5-MeTOKCH-KUHYPaMHH) TakKe WH-
rHOUpPYeT HKCIpeccHo HelpoHabHOU H30¢opMbl NO-cHH-
Ta3bl, CHOKAs! BHYTPUKIIETOUHBIN ypoBeHb NO [38].

MenaToHUH B YCIIOBHSAX BBEICHUS JIUIIOMONIHCAXapHIa
HHTHOMPYET SKCIPECCHI0 WHIYIHOCTBbHOH H30()OopMBI
NO-cuHTa356I ¥ HEOOXOAUMYIO JIISI ATOTO TIPOIiecca TPAHC-
KPHITIHIO SAepHOTO (hakTopa Kamma-B, uTo B pesymsrare
MPUBOAUT K CHIDKEHHIO TponyKimu NO B yMEHBIICHHIO
Ba30AMIIATAIINA COCYNOB [46]. YcTaHOBIEHO, UTO €ro MpH-
MeHenue dyepe3 NO-3aBUCHUMBIA MEXaHW3M YIIy4IAeT
MUKPOIUPKYIIALIIO CIIH3ACTOH 00O0IOUKH KETyIKa U TIpe-
IyTpekJaeT pa3BUTHE TacTPOIATHH, HHAYIHPOBAHHBIX
JTaHHBIM TOKCHHOM [39]. MenaToHMH OKa3bIBacT 3aIllUT-
HOE JICHCTBHE P MOBPEKICHUH MUTOXOHIPHATIHHOM JIbI-
XaTeJIbHON HEeNH B YCIOBUSX JACHCTBUS JIUTIOIOINCAXAPH-
I1a, THTUOWPYST aKTHBHOCTH MUTOXOHIpHaIbHON NO-cHH-
Ta3bl U Pa3BUTHE OKUCIUTEIHLHOTO cTpecca [26].

B ycnoBusX rUIOTEPMHUN U OTOTPEBaHUS TOCTIC BBEIE-
HUSl MeNlaTOHWHA (OJHOKparHO | MI/KT) 3HaueHHWE HUT-
par/HuTtpuToB noBbimaercs Ha 15,3 % (p <0,01), nmocne
4-x uabekumii mo 1 mr/kr — Ha 29,3 % (p < 0,001). Hau-
OoJibllice YBEIMYCHHE COJICPYKAHMS JaHHOTO IapamMeTpa
[0 OTHOIIECHHIO K BhbIlIEyKa3aHHOW rpynne Ha 41,3 %
(p <0,001) nHabmromaeTcsi mociie BBEICHHS MEJIATOHHHA
omHokparHo B 03¢ 10 mr/kr [10]. MHbeku MenaToHNHA
CHOCOOCTBYIOT CHMXKEHHIO oOpaszoBanus NO, cyns 1o
YMCHBIICHUIO  KOHIIGHTPAllMd  HUTPAT/HUTPUTOB  Ha
50,7 % (p < 0,05) B ycrnoBusX BeJIeHHS JUIOIOINCAXAPH-
na [11]. Topmon ymensmaeT nucbananc BeIpadoTku NO,
Cyls TI0 U3MECHCHUIO KOHIICHTPAIlUM HUTPAT/HUTPUTOB B
ma3Me KpoBH, YTO CBHUAETENbCTBYeT 0 NO-3aBHCHMOM
MexaHu3Me  (OPMHUPOBaHHUA  KHCIOPOJCBSA3BIBAFOIINX
CBOWMCTB KPOBH M MPOOKCHIaHTHO-aHTUOKCUAAHTHOTO Oa-
JIaHca.

NO sBIsIeTCS YHUBEPCAIBHBIM PETYIATOPOM (PU3HOITO-
ruyeckux QyHKUUH, 001agaeT napakpuHHBIM U ay TOKPUH-
HBIM JICHCTBHEM, OKa3bIBas BIMSHUAC HA (PH3MOJIOTHYE-
CKHE IPOLIECChl HE TOJNBKO B KJIETKE, B KOTOPOW OH CHHTE-
3UPYETCsl, HO U B COCEAHUX. DTa MOJIEKyJa MOXKET B3au-
MOJEHCTBOBaTL €  reMonioOMHOM,  00pa3oBbIBas
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pa3nuYHble COCAMHEHUsS (METreMOINIOOMH, HUTPO3MJIre-
MOTJIOOHMH, S-HUTPO30TeMOITIOONH), U3MEHSIONIUE CPOJI-
ctBO reMoroouna k kuciopoay (CI'K). BozaeiicTBys Ha
paznuyHble 3BeHbs1 L-apruHuH-NO-CHCTEMbI, MOXKHO H3-
MEHSTh €€ pojib B (PU3MONOTHUECKUX M MAaTOJIOTMYECKUX
nporeccax. [TocpeacTBOM MeTaTOHWHA MOXKHO PEryaupo-
Barh oOpasoBaHue NO, U3MEHSSI KUCIOPOJCBSI3BbIBAIOIINE
CBOICTBa KpPOBH, BIMsAS Ha MEXaHU3Mbl TPAHCIOpPTa KH-
CJI0poJia, TeM CaMbIM, OJIarONpPUATCTBYS MpoOLIECCaM TKa-
HEBOW OKCHreHaluu. DPQPeKT MeJaTOHNHA, pealn3yeMbIi
nocpenctBoM BiausHueM Ha CI'K, MoxxeT ObITh HCIIONB30-
BaH Ui KOPPEKLUHU MPOOKCHIAHTHO-aHTHOKCHIAHTHOTO
JqucbarnaHca Mo YCUJICHUIO aHTHOKCUIaHTHOM 3aIlUThI ITy-
TeM MOIU(UKAIMU €ro CpOJACTBA K KHCIOPOAY uepes
BHYTPUIPUTPOLIUTAPHBIE MEXaHU3Mbl PETYIALNHU, KUCIIO-
poA3aBUCHMBI XapakTep oOpazoBaHusi NO, peryssiuo
COCYIHCTOTO TOHYCA, JIeHCTBUE MEPOKCUHUTPHTA [7].

3AKIIOYEHUE

O exT MenaroHNHA W ero MPOU3BOIHBIX HA KHCIIO-
POA3aBUCUMBIE IPOLIECCHl MOXKET OBITh CBSI3aH HE TOJIBKO
C WX TIPSAMBIM JAeHCTBHEeM (Bo3nmeiicTBUE Ha crienuduye-
CKHE PEeLEeNTOpbl), HO U C ONOCPEIOBAHHBIM BIUSHHEM
(4epe3 KUCIOpOATPAHCIIOPTHYIO (DYHKIIHIO KPOBH, IIPOOK-
CHJIaHTHO-aHTUOKCUAAHThIN Oananc). Illupokoe pacmpo-
CTpaHEHHE PELENTOPOB MEJaTOHHHA B CTPYKTYpax I'oJIOB-
HOTro Mo3ra (MeMOpaHHbIE MEJIATOHMHOBBIE PELENTOPEI B
HENPOCEKPETOPHBIX KJIETKaxX flep Iuiorajamyca, B Hei-
POHAX MPEAONTUIECKOH 30HBI, TUMOMYECKOH CHCTEME, Ta-
Jamyce, ceTyaTke IJla3a) U B JpyruX opraHax jejiaer BO3-
MOXHBIM €r0 HENOCPEICTBEHHOE YYacTHE B Peryssuu
Pa3UYHBIX CHCTEM B Kau€CTBE BTOPUYHOIO MEKKJIETOY-
HOTO MecceH xepa [4].

Takum oOpa3oM, BIMSHUE MEJIATOHWHA Ha Pa3InYHbIC
KucnopoazasucumMblie mnpouecchl, Ha CI'K, npookcunant-
HO-aHTHOKCHJIAHTHOE PABHOBECHE MOXKET OBITh HCIIONB30-
BaHO JIJISl KOPPEKIIMHA METa0OJIHMYECKUX HApyIIeHUH, 00y-
CIIOBJICHHBIX JICUCTBHEM TaKHX (DAKTOPOB, KaK HHU3Kas
TeMIeparypa BHEIIHEH cpebl, JUMonoiarcaxapui, obdec-
MeYyrBasl ONTHMH3ALUIO MPOIECCOB TKAHEBOM OKCHUTeHa-
MM, CHIKast ydactue O, B CBOOOJHOpaAMKAIBHBIX IPO-
Heccax.
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EFFECTS OF MELATONIN ON OXYGEN-DEPENDENT PROCESSES
V. V. Zinchuk, S. V. Glutkin, E. V. Shul’ga, and I. E. Gulyai

Normal Physiology Department, Grodno State Medical University, ul. Gorkogo 80, Grodno, 230015 Belarus;

Original and literature data on melatonin effects on various oxygen-dependent processes, in particular, blood oxygen transport and the free-radical reactions, are
analyzed. Melatonin influences the oxygen binding properties of hemoglobin by changing hemoglobin oxygen affinity and optimizes the process of tissue oxy-
genation and prooxidant — antioxidant balance by reducing oxygen participation in free-radical processes.
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