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XoJIUH ABISIETCST BaxKHEUIIMM HyTpreHTOM. C HEeIOCTaTOYHBIM MOTPEOIeHUEM X0~
Ha CBSI3bIBAIOT MUTOXOHAPUAIbHbIE TUCHYHKIIUMU, OKCUIATUBHBIN CTpecC U 00YyCIOB-
JIEHHBbIE OTUMU TPOoLiecCaMU PUCKU PAa3BUTUSI HEAJIKOTOJIBHOM XUPOBOIi 00JIe3HU Te-
YEHM, CEPACYHO-COCYIMCTOM MAaTOJOTUU, MBILIEYHON AMCTPOGUU, MATOJOTUMN Pa3BU-
TUsI HEpBHOM TpyOKU ruiona. [1pu aToM n30bITOUHOE MOTPebIeHUE XOIMHA CBI3bIBAIOT
C HAKOIJIEHUEM B KPOBU YPEMHUUECKOTO TOKCMHA — TPUMETUIIAMUHOKCH 1A, OUOTIpen-
LLIECTBEHHUKOM KOTOPOTO siBJisieTcst He (hochaTUIMIXOIUH, a CBOOOIHBIN XOJIUH KPO-
BU. CoaepKaHue XOJIMHA U €ro MeTabOJIMTOB B IJIa3Me KPOBU aCCOLIMMPOBAHO C pas-
HBIMM TUTIAMU COCYIMCTBIX MaTOJOTUIA, MO3BOJISIET TPOrHO3MPOBAThH TSKECTh TEUEHMUST
CepIeYHO-COCYIUCTHIX U APYTMX aCCOLMUPOBAHHBIX C HUMU 3abojieBaHuii. [IpoTnBo-
peyVrBbIC CBEACHWSI O HOPME U OTKJIOHEHMSIX OT HOPMbI COACPKaHUSI CBOOOIHOIO XO-
JIMHA B IJ1a3Me KPOBU B UMCIIE MPOYnX (HhakTOPOB 0OYCIOBICHbI HEIOCTAaTOYHBIM BHUMA-
HMEeM K CTaOMJIM3allMM CONepXKaHUS CBOOOIHOTO XOJMHA B IJIa3Me KPOBM Ha 3Tarax,
MPEIIIeCTBYIONIMX MHCTPYMEeHTaIbHOMY aHanu3y. Mcnonb3zoBanue DI TA B KauecTBe
AHTUKOATYJISTHTa U COOJTIOJICHUE XOJIOMOBOTO pexknMa (He Bhilie 4°C) cpasy ke mociie
0TOOpa KPOBM U 10 MHCTPYMEHTAJILHOTO aHaJIM3a MO3BOJIsIeT M30eXkaTh pocTa KOHLIEH-
TpalMu XOJMHA B IJIa3Me ex vivo.

Knroueewie crosa: cBOOONHBIN XOMWH, TJ1a3Ma KPOBU, CTabuIM3alivs, OMoMapkep, puc-
KU, BBICOKOA(DdEKTUBHAS XKXKUAKOCTHAsI XpoMaTorpadusi, TAHIEMHOE MacC-CITIeKTPO-
METPUYECKOE IeTEKTHPOBaHUE
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BBEAEHUWE

XonuH ((2-TMAPpOKCUITUIT) TPUMETUIAMMOHUI) — BATAMUHONOA0OHOE BELIECTBO, T0-
cTynarolee B OpraHu3M C TUIIEH, a TaKKe CITIOCOOHOE ObITh CUHTE3MPOBAHHBIM de novo [1].
CrpykTrypHas (hopMmya XoJIMHa NIpeAcTaBieHa Ha puc. 1.

Crucok cokpamennii: AOK — aktuHbie hopMbl kKucaopozaa; BOXKX-MC/MC — Bbicokoa(hdeKTuBHAasT KK~
KOCTHast Xxpomarorpadusi ¢ TAaHAEMHBIM MacC-CIEKTPOMETPUIECKUM AeTeKTUpOoBaHUeM; BOXKX-YO® — BbI-
coko3bdeKTUBHAS XKUIKOCTHAst Xxpomarorpadusi ¢ yaprpaduoneToBbiM aetekTupoBanuem; UMT — uHnekc
macchl Tena; JITIBIT — nunonpotennsl BbicoKoii ruioTHOCcTH; JITTHIT — nunonporenHbl HU3KOM MJIOTHOCTH;
TMA — tpumetmiamud; TMAO — tpumetmnamuHokeun; DATA — sTuieHIMaMUHTETpayKCycHasl KMCJIOTa;
AMP-cnieKTpocKonust — CHEKTPOCKOIUS SIAEPHOTO MarHMTHoro pe3oHanca; FMO3 — ¢naBuH-conepxaruas
MoOHoOoOKcureHasa 3; SAM — S- aneHO3UJIMETUOHUH.
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Puc. 1. CtpykrypHas popmysa xonuHa.
Bpyrro-dopmyna: C5HI4NO, monsipHast macca: 104,1708 r/monb, per. Homep CAS: 62-49-7, per. HOMep
EINECS: 200-535-1.

XoJIMH BOBJICUEH B peaIM3allvIO psifia BaXKHEUINX (hU3noaornyeckux yHKIINMI: sSB-
JISIeTCsl TIPEAIIIeCTBEHHUKOM HelipoMeuaTopa aleTUIXOJIMHA Y arOHUCTOM alb(ha-7-HUKOTH -
HOBBIX PELENTOPOB; HEOOXONUM [IJIsI YKPETUIEHUS! KJIIETOYHbIX MEMOpaH; SIBJIsIETCS JOHO-
POM METWJIBHBIX TPYIII WIS CUHTe3a S-ageHo3uaMeTuoHuHa (SAM). Ilonararot, 4Tto xo-
JUH 1 GojaT, B3aUMOJEUCTBYSI ¢ BUTAMUHOM B12, neiicTBYIOT KaK MOHOPHI METWJIA ISt
TOMOLIMCTeMHa ¢ 00pa3oBaHMEM METMOHWHA, KOTOPbIi 3aTeM TnpeBpaiiaetcss B SAM, sB-
JISTIOIIMICST CyOCTpaTOM TTOUTH JUISI BCEX Peaklivii MeTWJIMPOBAHUS Y MJIEKOTIUTAIONIUX [2].
PexoMeHayemMbie HOpMBI TOTPEOIEHUS XOJIWHA Pa3JIMYHbI JI1 Pa3HbIX KaTEropuii Hace-
JIEHUSI U KOJIeOJIOTCSI B MHTepBasie oT 120 Mr/cyT mist MitaaeHies 10 520 Mr/cyT ajst Kop-
Msimx marepeit [3]. B nautepaType onucaHbl pUCKU, 00YCIOBJI€HHbIE KaK HEIOCTaTOU-
HBIM, TaK ¥ U30BITOYHBIM MOTPEOIEHUEM XOJIMHA.

PMCICLI, CB53aHHblEe ¢ HeOOCMAamMO1HbIM nompe6/leHueM XOonUuHa

CuMnToMaTudeckuii AeUIIMT XOJIMHA BCTpeYaeTcs peako. BolnbIIMHCTBO Ttoaeit mo-
JIy4aloT JOCTaTOYHOE KOJIMYECTBO XOJIMHA U3 pallMOHA TTUTAHUS U CTIOCOOHBI K €ro O1o-
cuHTe3y [4]. CuMnToMaTniYecKuit 1epUILINT, KaK IIPaBUIIO, 00YCIIOBJICH OIIpeAeIeHHBIMU
3200IeBaHUSIMU WJIM OPYTMMHU KOCBEeHHBIMM ITpmumHamu [5]. Ilpu medpunure xommHa
CHUKAETCs TOCTYMHOCTb (hochaTUANIXOIMHOB U TPAHCIIOPT KUPHBIX KUCIOT U3 TIEYEHH,
YTO MPUBOIUT K HAKOIJIEHUIO XXH1pa B reueHu [6]. TsKeblii Ae(DULIT BbI3BIBAET MOBPE-
JKIEHUE MBIIIIL] M HEaJTKOTOJIBbHYIO XKMPOBYIO 00JIE3HB TIEYeHU, KOTOpasi MOXKET TepepacTu B
uuppo3 [6]. Bt mpenoXeHbl U Ipyrue OAHOBPEMEHHO ACHCTBYIOIINE MEXaHU3MBbI,
oObsIcHsIIOIIIME HabomaeMoe nmoBpexaeHue neueHu. Hanpumep, Henocrarok pochaTr-
NVIXOJTUHOB MPUBOAUT K HECIIOCOOHOCTH MUTOXOHIPUATIBHBIX MEMOpPaH MO PXUBATh
HaIJIeXallui 3JeKTPOXUMUIECKHUI TPafueHT, KOTOPHI, IIOMUMO IIPOYEro, HEOOXOIuM
TSt B-OKUCICHUST XKUPHBIX KUCIOT. Kak pe3ynbTar, CHUXAETCsl CKOPOCTh MeTaboIn3Ma
XKUpOB B IeyeHu [7]. Kak 1mojraralor HeKoTopble UcciienoBaTean 8], MMEHHO MUTOXOH-
npuajabHble TUCHYHKIIUU U OKCUJATUBHBIN CTPECC SIBJISIIOTCSI TPUUYMHAMM Pa3BUTHS He-
aJIKOTOJIBHOTO KUPOBOTO rernaTo3a npu AeuinTe XoJIuHa 1 METUOHWHA B PallMOHE.

ITockonbKy meuumT XoJrmHa CHIXKaeT BEIpaboTKY SAM, KOTOPBIii y9acTBYeT B METH -
supoBaHuu JJHK, aTo MoXxeT crmocoGcTBOBaTh KaHILIEPOTEHE3Y M PA3BUTHUIO OHKOJIOTH -
YyeCKUX 3a00JieBaHU, TakKe 00CyKIaeTcsl CBSI3b 1e(UIINTA XOJMHA C CePleTHO-COCYIU -
cTbIMU 3a00aeBaHusIMU [9]. OgHaKo oOcepBallMOHHbIE MCCIIEAOBAHMSI CBOOOAHBIX TTOITY-
JISIMUAN He TIoKa3aiu YOeaUTeNbHOM CBSI3UM MeEXIYy HU3KMM IOTpeOJICHMEM XOJIWHA U
CepIeYHO-COCYIMCTBIMU 3200JIeBAaHUSIMU WJIK OOJILITMHCTBOM BUIOB paka. McciemoBa-
HUS CBSI3U PUCKA paKa MPOCTaThl C HEIOCTATOYHBIM MOTPEOIEHMEM XOJIMHA Jalli ITPOTH-
BopeuuBble pe3ynabTaThl [10, 11]. B TOo Xe BpeMs oOIierpu3HaHHBIE peKOMEHIAIINN 10
TMOBBILLIEHHOMY MOTPEOJIEHUIO XOJIMHA B TIEpUOIbl 0€PEMEHHOCTH U TPYIHOTO BCKapMIIM-
BaHMsI OOYCJIOBJIEHbI KOHCEHCYCHOM TMO3ULIMEl OTHOCUTEJIbHO PUCKOB ero neuimnra B
9TU Tiepuoanl. Jlo6aBKa XOJIMHA SIBISETCS BAaXXHOW CTpaTerueil muTaHust 6epeMeHHBIX
SKEHILMH 1S YIy4dlIeHUs 30poBbs 11oaa [ 12]. OnipenesieHHbIEe MyTallMy, HapyllIalolme
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Ta6auma 1. MexaHu3MBbI pa3BUTUSI HEKOTOPBIX MTATOJIOTMIA, 00YCIOBICHHBIX 1e(ULIMTOM XOJIMHA

OTronorus KitoueBoii MexaHU3M Ccplnka
CepleuHO-cOCyIucTast NaToJIOTus B Hapyiienus tunuaHoro oomMeHa [16]
COYETaHUM C HEATKOTOJIBHOM XXMPOBOii
00JIe3HbIO TIEYEHU
HeankoronbHas xxupoBasi 60s1e3Hb Ie- | Jlucperyisiuusi akTuBaluy Makpodaron [17]
HeHu OKcUIaTUBHBI cTpece [18]
MuTOXOHIPUATBHBI OKCUIATUBHBIN CTpecC [19]
MuToxoHApHUaIbHbIE TUCHYHKINN [20]
OxcumaTuBHBIN cTpecc, moBpexnenue JJHK [21]
Hapyirenne nunumHoro ooMeHa [22]
DnureHeTuka [23]

Bocnanenue u (pubdbpos neyeHu CHuxeHue 3¢ dekTuBHOCTH (pochoprnmpona- [24]
HUs

MpbiieyHas auctpodust Jeduut METUIbHBIX TPYMIl, HAPYLLIEHUE CUH- [25]
Te3a OEJIKOB

MeTaboIM3M XOJMHA, WM HU3KOE IMOoTpedeHre XOJMHA MaTepblo 00YCIOBIMBAIOT I10-
BBIIIEHHBII pUcK 1e(heKTOB HEpBHOI TPYOKM TUIOJa, TOrIA KakK MOBBIIIEHHOE MOTpebiie-
HYE XOJIMHA MaTePbhIO CBS3BIBAIOT C JIYYIITUM HEWPOKOTHUTUBHBIM pa3BUTHEM y aeteit [13].
OtmeyaeTcs, 4To NeUIIMT XOJIMHA MOXET ObITh OOYC/IOBJIEH HE CTOJILKO €ro TTIOHVKEH -
HBIM COJep>KaHWEeM B pallMOHE, CKOJbKO HUM3KO# OuomoctynHocTbio. HemocrarouHoe
YCBOEHME XOJIMHA TECHO CBS3aHO C XXUPOBBIMM 3a00JI€BAaHUSIMU TMEYEHU, MBILIEUYHON
nuchyHkiumeit [14] U KeHCKMMU PEeNpOAYKTUBHBIMU 3a00JIEBAaHUSIMU, B YACTHOCTH,
KOHILICHTpALUS LIMPKYJUPYIOIIETO XOJWHA CHUXKEeHA y MalMeHTOK ¢ CUHAPOMOM MO~
KUCTO3HBIX SUYHUKOB [15].

B tabn. 1 cyMMuUpOBaHbl HEKOTOPbIE UCTOYHUKHU, B KOTOPBIX BBICKA3bIBAIOTCS MpEN-
TMOJIOXKEHUSI O KJIIOUEBOM MeXaHU3Me pa3BUTHUSI MATOJOTUIA, OOYCTOBAEHHBIX Ae(ULIUTOM
XOJIMHA.

Hapymienue nunuaHoro ooMeHa, xapakTepHoe U151 pa3BUTHUSI HEATTKOTOJIbHOM XXUPO-
BOI 0OJIE3HM TEYEHU, MOXET ObITh KOHKPETU3UPOBAHO KaK MOBBILLIEHUE TEYEHOYHOTO
JmIioreHesa de novo ¢ peodagaHueM JUITONPOTENHOB BEICOKOM MIOTHOCTH [26].

HenaBHo ObUIM OMyOJIMKOBAHBI PE3YIbTAThl CUCTEMHOTO UCCIEA0BAHUS BIUSIHUS e~
¢dulMTa X0J1MHA HAa OCHOBHBIE PEryIsITOpHbIe cUucTeMbl opraHusMma [27]. TpaHcreHHbIe
3xTg-AD 1 HeTpaHCTeHHbIE MBIIIU B TeYeHUE 9 Mecs1IeB MoJTydYaiu 00OralieHHYIO X0~
HOM (2 r/KT XoJiHa GUTapTpara), JIM60 6€CXOIMHOBYIO JabopaTopHylo auety. OTMEeTUM,
4TO TpOIHAas TpaHCreHHas MblmHast Moaenb AD (3xXTg-AD) — equHCTBEHHAsI MOJIETIb, B
KOTOpOIi HabJonaoTcs o6a BUaa MaToJIOTUil, XapaKTepHbIX [IJIs YeJ0BeKa IMpu 00JIe3HU
AnbureiiMepa — maToJjorus OJsIIeK M MaTojorus KiyooukoB. sl 3TOI MIMPOKO uC-
MOJIb3yeMOM MOJIEJIM XapaKTepHbl TPU MyTallMM, aCCOLIMMPOBAHHbIE C 00JIE3HbIO AJIbII-
reiimepa. becxonnHoBasi 1MeTa CONMPOBOXAAIACh TOHWXXEHUEM CONEPXKAHUS XOJIMHA B
Tuia3Me KpoBU, YBEJIUUEHUEM Beca, yXyIAIIeHUeM IBUTraTeIbHbIX QYHKIWI U MeTabo 13-
Ma IJIIOKO3BbI, TIpPUYEM Y TPAHCTEHHBIX Mblleii 3Th 3G eKThl ObLIN BbIpaXkKeHbI 3aMETHEE.
AHanu3 TKaHel moKaszaj HaJIMuue MaToJIOTUM CEP/lla U MeYeHU, MOBbILIEHHOEe CofepXa-
HIEe PacTBOPMMOTO U HEPACTBOPUMOTO aMIIonIa-f3, a Takke rurnepdochopuInpoBaH-
HOTO Tay-0ejIKa Ha pa3JIMYHbIX MATOJOTMYECKUX MUTONAaX B TUIIIOKAMIIE U KOPE TOJI0B-
HOTO MO3ra TPaHCTeHHBIX MbIlei. [IpoTeOMHBINI aHaIn3 00pa3L0B TUIIIOKaMIIA U TL1a3-
Mbl KpPOBM IIO0Ka3aJl M3MEHEHME IIpOoTeoMa TUIIOKaMIla, CBSI3aHHOIO C perysiiueit
GYHKIMIT MUKPOTPYOOUEK U TTOCTCUHANTUYECKOIt MeMOpaHbI. B 11azme KpoBu neuiuT
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XOJIMHA 3aTparuBajl MPOTEOM, CBSI3aHHBIM ¢ YPOBHEM WHCYJIMHA, (yHKIIMEH MUTOXOH-
NpUii, BOCTTAJIUTEIbHBIMM MpoLiecCaMy U MeTaboau3MoM GhpyKTo3bl. [ToyyeHHbIe 1aH-
HbI€ CBUAETEIBCTBYIOT O TOM, UTO HOPMaJIbHOE MOTpebJieHNEe XOJIMHA HEOOXOAUMO KaK
TSI TIPEIOTBPALLeHUST OOIIIECUCTEMHOI OPraHHOM TMaTOJIOTHUH, TaK Y JJIsI CHUXKEHUS TsI-
JKEeCTHU TeueHus 0oyie3HU AJblireiimepa.

TakuM oOpa3zom, JOCTAaTOYHOE TMOCTYIUIEHUE XOJIMHA BaXKHO JJIs1 MOAAEPKAHUS 310-
POBbSI YeJIOBEKA U KUBOTHBIX, HO B LIEJIOM POJib e(UIIMTA XOJIMHA B pallMOHE MMUTaHUS
JI0 HACTOSIIIETO BPEMEHU HE MOJTYyYUsIa UCYEPTBIBAIOIIEN TPAKTOBKU.

TTozumuensie memaboauueckue sgpghexmot XonuHa

XoJIMH UrpaeT BaXXHYIO POJIb BO MHOTUX (DU3MOJIOTMYECKUX TTpolieccax, BKtouas hu-
3U4YecKUe Harpy3kKu, KOTOpbIe OKa3bIBAlOT BJIMSIHUE HAa CHHTE3 HEMPOTPAHCMUTTEPOB
(ameTWIXoJMHA), CUTHAIbHBIE (DYHKIIMK KIIETOYHBIX MeMOpaH (pochoauImabl), TpaHC-
HOPT JUITMAOB (JIUTIOTIPOTEUHBI) U META00JM3M METWJILHBIX TPyl (CHUKEHUE TOMOIIM -
CTenHa), yBeJIMYMBasi MOTPEOHOCTh B XOJIMHE KaK MeTabonyeckoM cyoctpate. dusnue-
CKMe Harpy3ku CIOCOOCTBYIOT MOBBIIICHUIO YPOBHS XOJIMHA B LIUPKY/IMPYIOLIEil KpOBH,
cJie1oBaTeIbHO, MOXHO ToJ1arath, YTO pecypc JOCTYIMHOCTU CBOOOMHOIO XOJUHA acco-
OUMPOBAH C TOJIEPAHTHOCTHIO K pu3nmdyecKuM Harpy3kaM. [Ipm atom otmedaercs [28],
YTO HAIpsDKeHHAs Y ITATEIbHAs (hu3ndecKass aKTHBHOCTh TPUBOAUT K 3HAYMMOMY CHU-
JKEHUIO YPOBHS XOJIMHA B KPOBU, B TAKMX CIy4asx MepopajbHBIil MPUEM XOJMHA MOXET
MOBBICUTH BLIHOCIUBOCTh. B paboTe [29] oTMeueH aHTUOKCUAAHTHBIN 3 eKT XoauHa y
MalUEeHTOB C METabOIMYECKUM CUHAPOMOM. J{o6aBKa X0oJMHa K pallMOHy KOTOB, CTpaja-
IOIIMX U3OBITOUHBIM BECOM, OKa3ajia 0J1aronpusITHbIN 3(pdeKT Ha COCTOSIHME TIEYeHU U
MHOBBILIEHNE T0JIM MbIIeaHoit Macchl [30]. Jlo6aBka XoMMHa B palliOH IIOPOCST PETyJIu-
pyeT pa3HooOpa3rie MUKpOOMOMa, aKTUBHOCTh SMTUTEINS KUIIIEUHUKA 1 9KCITPECCUIO Te-
HOB UMTOKMHOB [31]; aBTOpHI MCCAeNOBaHUS TPEAIOJIaraloT HaJluUMe CJIOXHBIX Mepe-
KPECTHBIX CBSI3€M MEXIy YpPOBHEM ITOTpPEOJIeHUSI XOJIMHA, KUIIEYHbIM MUKPOOMOMOM,
GyHKIIMei 3nUTeNIus U BpOXKIEHHBIM UMMYHHBIM OTBETOM, UTO, B CBOIO OYepelb, aKTH-
BU3UPYET pa3BUTHE (DOJTUKYIOB B siMYHUKax. [loxkn3HeHHOe MOTpebjieHWe BBICOKMX
no3 xonuHa (5.0 r/Kr XonMHXJIOpUIa Mo cpaBHEHUIO ¢ 1.1 T/KT B rpyrimne KOHTPOJbHOTO
MUTaHUs) 3HAYUTEIBHO CHIKAET PUCK Pa3BUTHS O0JIe3HU AJbIireiiMepa M CBsI3aHHBIE C
Hel KOTHUTUBHBIE HapyleHus [32].

HeeamueHnuvie s¢hghexmot uz661mounoco nompebdaenus Xoruna

M30bITOK XONMMHA B IMUIIEe MOXET IPUBECTH K TpoM0O03y [33], cepaedIHO-COCYyINCTHIM
3a6oneBanHusiM [34], uHcynbty [35]. HeratuBHbie 3¢ DEKTH N30BITOYHOTO MOTPEOISHUST
XOJIMHA CBSI3bIBAIOT C €ro Mpeodpa3zoBaHUEM MMUKPOOMOMOM KHUIIIEYHUKA B TPUMETUII-
amuH (TMA), KOTOpBIii BCachbIBaeTCsI B KPOBb U BITOCJICACTBUM OKUCIISIETCS TIEYSHOYHbI-
MU (pepMeHTaMU ¢ o6pa3zoBaHueM TpuMeTiiaMuH-N-okcuna (TMAQO), crmoco6CcTBy oMM
naToreHesy BbIllIeyKa3aHHbBIX 3a00JIeBaHMI1 Yepe3 TUIepakTUBALIMIO TPOMOOIIUTOB, yCUIIe-
HUIO 00pa30BaHUs MEHUCTHIX KJIETOK M MHAYKIINIO BOCHAIUTEIbHBIX peakuuii [36]. [TeHu-
CTbIMU U MEHEee TMOJABUXHBIMU Makpodaru CTaHOBSATCS U3-3a U30bITKA JUIMUAOB, OHU
HAUYMHAIOT BBIIEJSITh BOCITAJIMTEIbHBIC CUTHAJIBI U B UTOTe TMOHYT. [ToBBIIIEHHAs1 GUO-
JIOCTYITHOCTb XOJIMHA OOYCJIOBJIEHA COCTABOM KUIIIEYHOTO MUKPOOMOMaA, B YaCTHOCTH,
OakTepusmu, nponyuupyomumu TMA [37]. B To ke BpeMsI palliuOH ¢ BEICOKUM COIEP-
JKaHUEM XOJIMHA U XXUPOB U3MEHSIET COCTaB MUKPOOPTAHU3MOB KUIIIEYHUKA, BbIpAOAThI-
Baomx TMA, 4To, Kak TojaraloT, OMOCPeAOBAaHO U3MEHEHUEM MUTOXOHIPUATBHOMN
(YHKIIMM STIUTEINS TOJACTOM KUIIKY [38]. DTU JaHHBIE TTO3BOJISIIOT IPEAIIOJIOXUTD, YTO
CYLLIECTBYET TECHOE B3aMMOJEUCTBUE MEXIY MOTpeOJeHUeM XOJIMHA, MUKPOOMOMOM U
¢yHKIIMeit KUIIeYUHWKA, 3TO MPUBOJAUT K PA3IMYHBIM PEXXUMaM aKTUBAIlUU KaTaboauye-
CKuX myTeil. B HOKJIMHUYECKUX UCCeI0BAaHUSX YCTAHOBJIEHO, YTO MOBBIIIEHHOE TO-
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TpeOIeHUe XOJUHA MPUBOIUT K 3HIOTEIUATBHON TUCHYHKLIMA U OKUCIUTEILHOMY I10-
BpeXIeHUIo ITeyeHu [39].

TToMuMO yCTaHOBIIEHUSI HOPM TTOTPEOICHUS XOJIMHA HEOOXOIMMBI COOTBETCTBYIOIIINE
METOMbI JJIsI OLIEHKUM CTaTyca XOJIMHA B MOITYJISILIMU MTYyTeM MU3MEPEHUST COAePXKaHUsI XO-
JIMHA U CBSI3aHHBIX C HUM METabO0JIMTOB B LIUPKYJIUPYIOIIEH KPOBH.

Coaepwcaﬁue €c60000H020 XONUHA 8 NAA3ME KpoeU KaK nokaszamensb
d)u3u0ﬂoeuuecxoeo cmamyca opeanusma

B pa6ote [40] Obu1a MccitemoBaHa CBSA3b MEXAY COIepKaHUEM XOJIMHa, OeTanHa, Kap-
HUTWHA W TUMETWITJMIIMHA B TJIa3Me KPOBU M YPOBHEM KapAMOMETaboIMYecKUX O1o-
MapkepoB. [TokazaHo, YTO LHIUPKYJIUPYIOIINE XOJIUH, KADHUTUH U TUMETUITIUIIMH CBSI-
3aHbI C HEOJAroNpUSITHBIM MPOdUIEeM KaparoMeTab0oJIUYeCKOTO pUCKa, B TO BpeMsl Kak
LUPKYJIUPYOIIUil 6eTauH — HAIIPOTUB, C OJ1aronpusiTHbIM. HecMOTpst Ha 3HAUMTEIbHbBII
00beM BBIOOPKHU (TT0YTH 33 THICSTYM JOOPOBOJIBIIEB), JaHHEIEC ObLIN B3SITHI U3 17 pa3mmy-
HBIX UCCIEIOBAaHMI, TaK YTO TTOAXOAbI K aHATUTUYECKUM U3MEPEHUSIM He ObUTN YHUDU -
LIMPOBAHBI.

B psine paGoT oTMeuaeTcs, UTO COCTaB MMUTAHUSI He OKa3bIBaeT OIPEEeJISIIOIIEro BIus-
HUS HA YPOBEHD LU PKYIUPYIONIETO XoanHa [41]. DTO MOXHO 0OBSICHUTH KaK JOCTATOYHO
HU3KOM abcopOIIreit XonnmHa, TaK ¥ €T0 aKTUBHBIM ITOTpebaeHrneM TKaHamu. [1pu nocra-
TOYHO JTUTEILHOM ToJlonaHuu (6osiee Helear) ypoBeHb XOJIMHA B TIJIa3Me CHIDKAeTCs He
6ostee ueM Ha 50% [42]. Ctabuin3alust ypOBHS XOJUHA B TIa3Me MOXKET OCYILECTBIISIThCS
3a CUeT rUIpoJn3a MeMOpaHHBIX (ochonaunuaoB u/unu 3a cuet omocuHTesa [43]. Ho
axe B ciiy4ae KypCOBOTO MpHeMa BbICOKMX 103 XojnHa (3 Hen. B nmo3e 504 Mr/kr) ero
KOHIICHTpAallMsl B CHIBOPOTKE 3HAYMMO HE ITOBHIIIAJach. ABTOpbI ucciemoBaHus [30]
OOBSICHSIIOT 3TOT (PaKT OBICTPBEIM M HEOOpaTUMBIM IpeBpallleHueM XOJMHa B OeTauH U
najiee ne1aloT BBIBOJ O TOM, UTO COIepKaHMe XOJMHA B LIMPKYJIMPYIOIIei KpOBH HEe OTpa-
JKaeT 103y ero norpediaeHus. [TocTyraeHue XoaMHa B OpraHU3M U3 BHEIIHUX UCTOYHU-
KOB TIpe/jiaraeTcsl OLIEHMBATh 110 YPOBHIO O€TaHa B CHIBOPOTKE WM T1a3Me. BiusHue
TOJIOJAHUS U MIpreMa TMUIIU Ha KOHILIEHTPAIUIO XOJIMHA B IUIa3Me MCCIIeIOBaHO B paboTe
Wiedeman u coaBrt. [44]. Y 40 300poBEIX 10OpOBOAbLEB (My>KUMH 21, XXeHIIWH 19, cpen-
Huii Bo3pacT 33 roga) oOpas3ibl KpOBU OBLUIM B3SITHI yTPOM HATOIIAK TPYKIBI C Pa3HUIICH
B 12 gHeit. Y noarpynisl u3 19 yenoBek (8 My>uuH U 11 XeH11IMH) ObLIT B3SIT OAWUH JOIOJI-
HUTEIbHBIN obOpa3el mocje 3aBTpaka. CpenHue 3HaYeHUsI KOHIIEHTpalluM CBOOOIHOIO
XOJIMHa B 1a3Me (£S5D) npu rojomgaHuM U Mociie prueMa Uiy coctaBuiu 6.9 £ 1.7 u
8.3 £ 2.4 MKMOJIb/J1 COOTBETCTBEHHO. B 00111eM cilyyae BiIMsIHME MUILIEBOTO MOTpeodJie-
HUSI XOJIMHA paclieHUBaeTCs KaK MeHee 3HaUMMOe B CpPaBHEHUM ¢ METa0OJIMYeCKUMU Ha-
PYILIEHUSIMU, OOYCIIOBICHHBIMU HETaTUBHBIMU (DPU3UOJTOTUUECKUMHM ITPOIIECCAMU.

B pa6ote Gossell-Williams 1 coaBT. [45] cpenHuii ypoBeHb XOJIMHA B TIa3Me XKeHIITMH
depTuIbHOTO BO3pacTta olleHMBaeTcsl Kak 10 MKMOJIb/J1, MOHUKEHHbIIT — 8§ MKMOJIb/JI, ¥
OGepeMEeHHBIX XXECHIIWH YCTAaHOBJICHO 0oJiee BBICOKOE COMepKaHHWE XOJIMHA B TUIa3Me —
14 mxmonb/1. Ba3oBblil ypoBeHb XOJIMHA B IJ1a3Me 1o JaHHbIM Holm u coaBr. [46] y 3m0-
POBBIX TOOPOBOJIBLIEB MYXKUMH (CpemHuii Bo3pact 43 roga) coctaBui 9.6 MKMoJb/1. ITpu
9TOM TOATBEPXKIAETCS OTCYTCTBUE HE TOJIBKO F€HAEPHOM, HO U BO3PACTHOI 3aBUCUMO-
CTU JJIs1 COAEepXKaHUsI XOJIMHA B IU1a3Me. [J1st MoXXWJIBIX JIIoAei cpenHero Bo3pacTa 82 roja
(73—89) pa3Max KOHIIEHTpALIMii XOJIMHA B IJIa3Me MY>XYMH coCcTaBUI 6.7—16.4 MKMOJIb/JT
(n = 11) npu MeaunanHoM 3HadueHuu 12.0, y xxeHuH (n = 50) 6.7—14.8 MKMOJIb/11 IIpU
MeanaHHoM 3HadyeHnu 11.1 Mxmorb/n. I1pu 00paboTke Beeit BBIOOpKM Oe3 ydeTa reHIep-
HOIi MpUHaMIeXHOCTH (1 = 61) MenuMaHHOe 3HaueHue coctaBwio 11.3 Mkmonb/i. Eciu
06a30BbIC YPOBHM COJIEPXKAHUS XOJIMHA B IJIa3Me HE MPOSIBJISIIOT F'eHAepPHOM 3aBUCUMO-
CTU, TO TPAKTOBKA 3TOrO COAECPXaHUsI B KauecTBe OMoOMapkepa, aCCOLMUPOBAHHOIO C
onpeaeaeHHbIM (QU3MOJOTMYEeCKMM CTaTyCOM OpraHuM3Ma, MOXET OBbITb 3aBUCUMOM OT
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noJjia. Tak, aBTOpbl paboThl [47] ycTaHOBMIM, YTO OOJiee BBICOKUII YpOBEHDL XOJIMHA B
TJ1a3Me MOJIOXUTEbHO CBSI3aH C MacCOM Tejia U XKUPOBOM MacCoit, MpUYeM 3TU accoliva-
UM 3aBUCAT OT I1ojia. CYMTAeTCs, YTO CBSI3b YPOBHEU TpuMeTmIaMUH N-OKcuaa, XOIu-
Ha 1 OeTanHa C aHTPOIOMETPUUYSCKUMM MOKA3aTeISIMU TIpearnojaraeT MOIyIupylolee
BIMSTHUE KaK TeHeTUKH, TaK U TUCTHL.

TakuM 06pa3oM, cofepkaHue XOJIMHA B TUIa3Me KPOBHU, OTOOPAHHOM HATOIIAK, MOXET
paccMaTrpUBaThCs KaK MapKep (GU3UOJIOrMYECKOro CTaTyca OpraHmu3mMa.

Codepmcaﬁue X0/NUHA 6 naasme KaK nokasamenb pucKka namoaocuvecKux npoueccoe

WM3BecTHO, YTO XOJIMH BOBJIEUEH B META0OIMUYECKHUE MPOLIECCHI, CBSI3aHHbBIE C PSIOM
MAaTOJIOTUYECKUX COCTOSIHUI opraHusma [48] u, ciegoBaTeIbHO, MOXET pacCMaTPpUBAaTh-
cs1 Kak OMoMapKep, YPOBHU KOTOPOTO B JUAarHOCTUYECKUX CPEJaxX MOTYT ObITh aCCOLIMHU-
POBaHBI C PUCKOM 310POBbsI. AKTUBHO UCCJIEAYIOTCSI PUCKU, ACCOLIMMPOBAHHBIC C TIOHU-
KEHHBIM coaepxKaHueM xoiuHa B 1uiadme. 1o manueiM IOM (Institute of Medicine,
CIIIA), ypoBeHb CBOOOIHOIO XOJIMHA B IIa3Me YeJIoBeKa cocTaBiisieT 7—20 MKMOJIb/J1, IIpu
3TOM ITIO3ULMSI OTHOCUTEIEHO ONTUMAIFHOIO YPOBHSI OCTaeTCsI HeomHo3HaYHo [49]. Uc-
TOYHUK [46] coob1iaeT 0 HopMe IJIsT B3pOCbIX ttoaeit Hatomak 7.0—9.3 Mkmonb/i. TTo-
HUKEHHBII YPOBEHb XOJIMHA B IJIa3Me MOXET ObITh aCCOLIMUPOBAH C 00JIe3HBIO AJIbII-
reiimepa 1 BocnajauTeIbHbIMU TIpolieccaMu [50], a TakKe ¢ pe3UCTEHTHOCThIO K MHCYJIM-
Hy 4epe3 aKTUBallMIO IIIoKaroHa [51] m omacHocThiO pa3BuTus auabdera 2-ro TUIA Y
HaMeHTOB C aTepOCKIIepo3oM [52]. ABTOpEI paboTHI [53] XxapaKTepu3ylOT XOJIMH KakK
OIMH U3 OMOMapKEPOB OCTPOTO KOPOHAPHOTO CMHAPOMA, KOTOPBIN HApsILy ¢ TPOTIOHU-
HaMU, HaTPUYpPEeTUUYECKUMU TENTUIAMU U MapKepaMUu BOCIAJIEHUS MOXKET CIY>XWUTb
paHHUM TMPEAUKTOPOM CEPIEYHO-COCYAUCTBIX PUCKOB. YPOBEHb XOJIMHA B ChIBOPOTKE
KPOBU MO3BOJISIET PA3JIUYUTh MOATPYIIEI BHICOKOIO M HU3KOIO pUcKa MH(papKTa MUO-
KapJia y TPOMOHUH-TIOJIOXUTEbHBIX TTalneHTOB [53]. XoanH paccMaTpuBaeTcst Kak Map-
Kep-KaHAUAAT JJIsi YCTAHOBJIEHUS] UILIEMUYECKON WJIM HEUIIIEMUUYECKON 3TUOJIOTUM TI0-
BBIIIIEHUsI TponoHMHA. B mutupyemoM 063ope Danne u Mockel cymmupoBaHbl (haKTOpPHI,
CBSI3aHHBIE C MTOHUXXEHHBIM COJIEP>XKaHUEM XOJIMHA B IJIa3Me, CHIBOPOTKE U/UJU KJIeTKaX
KPOBU: XUPYPTUYECKUE ONEPALIMU, YEPETTHO-MO3TOBbIE TPABMBbI, LIUPPO3 MEYEHU, LieTUa~
KMsI, JUTMTEJbHOE MapeHTepalibHOE IMUTAHUE, IIUTEbHbIE M3HYpsOlIne (GhU3ndecKue
Harpysku, peakue 3abojieBaHus (rurnepMeTuoHemMusi, cuHapoM Typerra). [Tatosornue-
CKHME COCTOSTHUSI, CBSI3aHHbBIE C BLICOKMMU MJIM BO3PACTAIOIIMMU KOHLEHTPALUSIMUA XO-
JIMHA B TIJIa3Me, ChIBOPOTKE U/UJTU KJIETKaX KPOBU: OCTPHII KOPOHAPHBIM CUHAPOM (He-
CcTaOWIbHAsI CTEHOKAPAUS M OCTPBIA MH(paApPKT MUOKapaa), MHCYJBT WIX LepedpaabHas
WLIEMUS ¢ KApOTUAHBIMU OJISIIKaMU, OOJIE3HU TTOYEK B TEPMUHAIBHOM CTaiuu, XPOHU-
YeCKMII MUEJIOTEHHBIN JIeiiKo3, 6epeMeHHOCTD [53].

B 1OKJIMHMYECKMX UCCIENOBAHUSIX MT0Ka3aHo [54], 4To Npy NuUILEBOM AedULIMTE XO-
JIMHA €T0 COoJepKaHUe B Iia3Me KPOBU >KMBOTHBIX, MOJYYaBIIMX BUTAMUHBI TpynIibl B,
66010 Ha 10% BEILIE 11O CPABHEHUIO C KUBOTHBIMHM, HE MOJYYaBIIMMKA BUTAMUHBL. MOX-
HO TIPEAIIONOXUTD, YTO KOTHUTUBHBIE TUCGHYHKIIUU, OOYCIIOBJIEHHbIE Ae(DUIIMTOM BUTA-
MUWHOB IpYIbl B, CBSI3aHBI B TOM YuCJie ¢ MTOHUXEHHBIM YPOBHEM XOJIMHA B CUCTEMHOM
KkpoBotoke. MMeeTcs roaTBepXkIeHne 3TOMY TIPEATIONIOXEHUIO: Y TTOXMITbIX JIIOACH MOHU-
JKEHHbIN YPOBEHb XOJIMHA B IJIa3Me COOTBETCTBYET 00jiee HU3KUM KOTHUTHMBHBIM CIIOCO0-
HocTsM [55]. Kpome Toro, ycTaHOBJIEHO MOJIOXUTEIbHOE BIUSIHUE XOJMHA Ha IMPOYHOCTh
KOCTHOM TKaHU Y JIIOJEH cpeaHero Bo3pacra [56]. HakoHell, MOBBILIEHHBIA YPOBEHD XOJIU-
Ha B CBIBOPOTKE aCCOLIMMPOBAH ¢ 0JIaronpusITHLIM MPOTHO30M MpU XUMUoTepanuu [57], a
cofiep>KaHKe XOJIMHA B TUIa3Me SIBJISIETCSl OMHUM M3 MapKepOB KOJIOpEeKTabHOTO paka [58].

IpencraBisitoT MHTEpEC pe3yabTaThl ONpPeAeIeHUSI CBOOOAHOIO XOJUHA U TPAHCKPUII-
oHHoro dakTopa Nrf2 B I1a3Me M KJjleTKax KpOBU MAaIlMEHTOB C XPOHUYECKUMU 00J1e3-
HSIMM TIOYEK, Haxomsiuuxcs Ha remomuanuse [59]. TpaHcKpunuunoHHBbIN dakTop Nrf2



CBOBO/IHbIM XOJWH KPOBU KAK BUOMAPKEP 1769

obecrieunBaeT aHTMOKCUIAHTHBIN OTBET, 3allMINAIOIINKA KJICTKUA TPU U30BITKE aKTUB-
HbIX ¢hopm kuciopona (ADK). YpoBeHb xonvHa B 1uia3Me KPOBU U3MEPSUIM METOIOM
BBXX-MC/MC, skcnipeccuio MPHK Nrf2 onpeaensiyiv B U3oJMpoOBaHHBIX MOHOHYKJIE-
apHBIX KJIETKaX nepudeprndeckoit Kposu ¢ nomoinsio rt-PCR. McciienoBanus moxkasanm,
YTO XOJIMH aKTUBU3UPYET IKCIPECCUIO TPAHCKPUTTLIMOHHOTO (hakTopa Nrf2.

B pa6ore Schartum-Hansen u coast. [60] u3ydyeHa CBSI3b colepXKaHMUs XOJIMHA U €r0
MeTaboMTa 6eTanHa B TUIa3Me KPOBU C JOJITOCPOYHBIM PUCKOM Pa3BUTHUS OCTPOTO MH-
dapkTa MUOKapaa 1 CMEPTHOCTH OT BCEX MPUIMH, C YIETOM CTaTyca KypeHUsI TTAllMEHTOB
co creHoKapaueit. O6pa3ibl ObUIH MOJyYeHBI OT 2568 MmalKeHTOB Tepel aHTuorpaduue-
CKMM HuccienoBaHreM. KoHileHTpaluu B 1jia3Me XoJanHa, HO He 6eTanHa, ObUTM HUXE Y
KYPWJIBIIIUKOB, TIPY 3TOM XOJIWH ObLI MOJIOKUTEIBHO CBsI3aH ¢ C-peaKTUBHBIM GEJIKOM U
TportoHWHOM T y Hekypsiiux. [11a3MeHHbII XOMWH 3HAYMTEbHO YJIYUIIUI JUCKPUMHU-
HalIWIO 1 peKIaccubUKaIMIO TIPU 100aBICHUY K YCTAHOBJIIEHHBIM (haKTOpaM ceplaedHO-
COCYIMCTOTO pUCKa, B TO BpeMsl KaK OeTarH TIJIa3Mbl He ObLJT CBSI3aH HU C OMHOMN M3 KO-
HeYyHbIX ToueK. [ToBBIIIEHHOE COAepKaHKWe XOJIMHA B Ila3Me aBTOpPhI paboThl [61] pac-
CMaTpUBAIOT KaK MHAUKATOP KapAUOBACKYJISIPHOTO PUCKA, a aBTOPHI [62] CBSI3BIBAIOT MO~
BBILLICHHBIN PUCK pakKa JIETKUX C BBICOKMM IMOTpebieHueM XoinHa. Bo Bcex ciyyasix Xo-
JIMH B TUIa3Me KaK MapKep pucKa JTOCTOBEPHO TMPOSIBIISIETCS Y HEKYPSIIIUX, B TO BpeMs
KaK U151 KypUWIbIIMKOB IOCTOBEPHAs CBSI3b OTCYTCTBYET.

B nonynsimuonHoM ucciaenoBanuu Konstantinov u coasT. [63] B BEIOOpKe, BKIIIOUAIO-
et 7074 My>XX4MH U XeHIIMH B Bo3pacte 47—49 u 71—74 net, udydyeHa cBsI3b XOJIMHA U
OeTanHa B IUIa3Me C PSIOM COLMaTbHO-(DU3UOJIOTUYECKUX U OMOXUMUYECKUX (haKTOpOB
(kypeHue, pusnyeckasi akTUBHOCTb, MHAEKC Macchl Tesia (MMT), mpoleHT XXupa B opra-
HU3Me, OKPY>KHOCTh TaJINU, apTepUalibHOE AaBJICHHE, JTUMTUALI CBIBOPOTKU KPOBU, TITIO-
KO03a). YCTaHOBJIEHO, UTO YPOBEHbB XOJIMHA M GeTanHa HIKE Y KEHIIIMH, YeM Y MY>KIWH, 1
Y MOJIOABIX JIIOJEi 1O CPAaBHEHUIO C MOXWIBIMU. MHOTOMEPHBIN aHaU3 MoKa3aj, 4To
XOJIMH IOJIOXUTEIbHO KOPPEJIUpyeT ¢ TpUIIMlepuaamMu, riwoko3oi, UMT, npoueHToM
JKUPa, OKPY>KHOCTBIO TATUU, (DU3NUYECKON aKTUBHOCTBIO 1 0OGPAaTHO KOPPEIUPYET C XOJIe-
crepuHoM JITIBIT u xypenuem. betanH Obl1 00paTHO CBsI3aH C ypOBHEM “IIOXOT0” XO-
necrepura — JITTHII, tpurnmuuepunos, UMT, mpolieHTOM K1pa M OKPY>KHOCTBIO TAJINH,
CUCTOJINYECKUM U TUACTOJMYECKUM apTepUualIbHBIM TaBJIeHUEM U KypeHUEM, HO TIOJI0-
KUTEIBbHO CBsi3aH ¢ ypoBHeM xoJiectepuHa JITIBII u dusnueckoii akruBHOCThIO. Clie-
JOBaTeJbHO, HeOJarompusiTHbI Hpoduiab (HakKTOpOB CEepIeYHO-COCYIMCTOro pUCKa
KOPPEJUPYET C BBICOKMMU KOHLEHTPALUSIMU XOJIMHA U HU3KUMM KOHLEHTPALIUSIMU
oetamHa. ToT pakT, YTO XOJIMH U OeTarH ITPOTUBOMOJIOXHBIM 00pa30M KOPPEIUPYIOT C
KJTIOUeBBIMM KOMIIOHEHTAaMU MeTabOoJIMYeCKOTO CUHAPOMA, CBUIETEIbCTBYET, IO MHE-
HUIO aBTOPOB, 00 M3MEHEHWM aKTUBHOCTHM XOJIMHAECTHIPOTEHA3bl B MUTOXOHAPUSIX,
4YTO, B CBOIO OYepeb, MOXET ObITh CBSI3aHO C U3MEHEHUEM MUTOMGATUu B pe3ybTare
nepepacrpeneysieHus1 3Toro depMeHTa MeXay Hapy>KHO# M BHyTpeHHell MeMOpaHaMu
MUTOXOHApUIA [64].

TToBBIIIIEHHBII YPOBEHB XOJIMHA B TJIa3Me KPOBU aCCOLIMUPYETCS C PUCKOM CMEPTH OT
uHpapkTa Muokapaa [65]. DTo O6bLUIO yCTaHOBJIEHO TIpU HabmoaeHM opsaka 4000 na-
LIMEHTOB B Bo3pacTe 63 * 11 jeT ¢ prucKoM MHGapKTa MUoKapaa. ABTOPHI UCCIEI0OBAHUS
CUMTAIOT BO3MOXHBIM pacCMaTpPHBaTh 3TOT MOKAa3aTe/lb HE3aBUCUMO OT TPaaUIIMOHHBIX
¢dakTOpOB prCcKa, HO OTMEYAlOT, YTO 3HAYMMOCTD IMOBBIIIEHHOTO YPOBHSI XOJIMHA B TLJIa3-
Me TIpM COITYTCTBYIOIIEM MOBBbIIIECHHOM YpoBHe TMAQ cCyliecCTBEHHO TOBBIIIAETCS.
B npyrom macmrabHoM ucciaenoBannu ¢ yyactueM noutu 7000 yesioBeK ImaleHThI eXe-
IHEBHO MpuHUMaau okoyso 300 mr xonuHa [66]. YpoBeHb XOJIMHA B IJIa3Me COCTaBUII B
cpenem 9.61 (8.28—11.1) MKMOJIB/J1, IPUYEM Y TTALIMEHTOB C XPOHMYECKOMN (pUOpHMILISI-
nMeil rpeacepauii oH ObUT HecKobKo Bhilie — 10.2 (8.82—12.1) MKMoJb/JI, HA OCHOBa-
HUM Yero ObLI c/ie/iaH BBIBOJL O BOBJIEYEHHOCTH MeTaboIM3Ma X0JIMHa B IaToreHe3 ouo-
PUUISILAY TIPEACEePOUIA.
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Choline-containing digestion > TMA oxidation >  TMAO

derivatives in food gut microbiota liver FMO3

Puc. 2. Cxema 6uotpaHcdopMalini XoJanHa.

AHaJIM3UPYsT B COBOKYIMHOCTH Pe3yabTaThl paboT Schartum-Hansen u coaBTt. [60] u
Wang u coaBT. [65], B KOTOPBIX MCITOJIb30BaH ITOAXOA, OCHOBAHHBIM Ha pa3aeieHUU
TPYIIT pUCKa Ha KBapTWJIM, MOXHO 3aKJTIOUNTh, YTO YPOBEHD XOJIMHA B IJIa3Me, MPEBbI-
LIauuii mopor 11—12 MKMoJTb/J1, MOXKHO paccMaTpUBaTh Kak MokKa3aTesib MOBBIIIIEHHO-
ro KapauoBacKyJsipHOro pucka. PaHee OblJI0 OTMEUYEHO, UTO MO AaHHBIM [45] comepxka-
HUEe CBOOOTHOTO XOJMHA B IJIa3Me KPOBM KEHIIVH B Mepuoj 6epeMeHHOCTH BO3pacTaeT
Y JIOCTUTaeT YPOBHS 14 MKMOJIb/J1. 3HAYUT JIX 3TO, UTO OEpEeMEHHbBIC XKECHILMHBI MOI1a1a-
10T B 30HY KapIMOBACKYJIIPHOTO prcka? DTo TakK, HO JIMIb OTYacTU. bepeMeHHOCTh CIo-
COOCTBYET OOOCTPEHUIO KAPAMOBACKYJISIDHOTO U IPYTYMX PUCKOB, €CJIM OHU UMEJIUCH pa-
Hee. B To e BpeMmsl nmake B OTCYTCTBME PHCKOB IOBBIIIEHHOE COIep>KaHUe XOJUHa B
T1a3Me 6epeMEeHHBIX KEHIIIMH CBUAETEIbCTBYET O MOOMIM3AlIMM OpraHu3Ma K Mpeoao-
JieHuto Harpy3ku. [ToBbIIIIEHHOE ColepiKaHWe XOJWHA B TUIa3Me JIIONEH, TOABEPTatoIIXCs
9KCTpEeMaJIbHBIM Harpy3kam WIM MepexXuBalolInX Mepuo peadInTaly ocjie TpaBM 1
onepaluii [53], Takke, KaK MBI I1ojlaraeM, yKa3bIBaeT Ha MOOMJIM3AIIMIO pe3€PBHBIX BO3-
MOXHOCTeM opraHn3Ma. BeI30BOM K MOOMJIM3AIlUM MOXET CTaTh KakK MOBBIIIIEHHAs! Ha-
rpy3ka B OTCYTCTBUE TaTOJIOTHM, TaK U pa3BUBaoleecs 3a00IeBaHue.

B uccrnenosanum [67] ObLIO MOKA3aHO, YTO COAEPKAHME XOJIMHA U €T0 META0OIUTOB B
Tia3Me acCOUMHMPOBAHO C Pa3HbIMU TUIAMHU COCYAMCTBIX MATOJOTMiA, YTO TO3BOJISIET
MPETOI0XKUTD PA3TMYHYIO POJIb XOJIMHA U €T0 MeTabOJIUTOB B MAaTOTEHE3€e CEPAEUHO-CO-
CYIIUCTBIX U LiepeOpaibHbIX 3a00JI€BaHUI C BOBJIEUEHUEM KPYMHBIX U MEJIKUX COCYAOB.
HexoToprie uccienoBaTein cepaeaHO-COCYIUCThIe 3a00IeBaHusI, HapyllleHe (pyHKIIUN
noyex, AuabeT 2-ro Tuma accouuupyior ¢ ypoHeM TMAOQO B miaszme kposu [68]. TIpu
9TOM YCTAHOBJIEHO, 4YTO He (hochaTUAMIXOJUH, a UMEHHO CBOOOIHBIN XOJIUH SIBISIETCS
cyOCTpaToOM ISl KUIIEYHOM MUKPOOMOTHI M OMOTIPENIIeCTBEHHUKOM YPeMUYECKUX TOK-
cuHoB — TMA u TMAO [69]. 3adbukcupoBaHbl 3HAUUTEIbHBIC PA3TUUNS B KUHETUKE
npespaiieHus xoinHa B TMAOQO y pa3HBIX Joneii. B ¢BsI3u ¢ 3TUM MOXHO IIPeamnojo-
KUTb, YTO MHIMBHUAYaTbHbIE PEKOMEHIAIIMU TTO0 KOPPEKIIMY KUIIIEYHOTO MUKpOOoMa
MOTYT OBITh CIeJIaHBl HA OCHOBAaHUM OLIEHKM TaKOTO IMoKa3aTesisi, KaK COOTHOILIEeHUE
KOHIIeHTpaluii cBodbomHoro xonnHa 1 TMAO B mia3me KpoBu. B yrpomeHHOM Bume
cxema omotpaHcdopmanuu xoimmHa B TMA u TMAO npencraBieHa Ha puc. 2. Okuc-
neane TMA mpoucXoguT ¢ ydacTHEM IIeUYeHOYHOro ¢epMeHTa (IaBUH-CcoaepKamieit
moHookcureHassl 3 (FMO3), o6pa3syromieiics IIpenMyliecTBeHHO B eueHu. Hapyie-
HUe QYHKIMU 3TOTO (hepMeHTa MPUBOAUT K TPUMETUIAMUHOHYpUU. MOJIEKYISIPHO-
reHeTU4YecKass MpUIMHA TPUMETWIAMUHOHYPUM 3aKJIIOYaeTcsT B MyTallMu TeHa, KOTO-
puiii kogupyet FMO3.

Takum O6p330M, XOJIMH ABJACTCA AOCTATOYHO BAa>XKHBIM JUATHOCTUYCCKUM 61/10Map—
KE€POM IIpU OLICHKE pUCKa CEPACYHO-COCYAUCTBIX 1 HEKOTOPHBIX APYTUX 3360J’ICB3HI/II7[, B
CBA3U C OTUM IIPpOLICAYPHI OINPCACIICHUA XOJINHA B IJ1Ia3ME MUJIN ChIBOPOTKE KPOBU ITPEI-
CTaBJICHbI BO MHOTI'UX HyGHHKaHHHX. Cﬂez[yeT OTMETUTDL, YTO TPYAHOCTU B UCIIOJITHCHUU
COOTBETCTBYIOIIIMX METOAUK OTMECYHAIOTCA B OoJiee MO3IHUX pa60TaX. BOSMO)KHO, 9TO
CBA3aHO C Y2KECTOUYCHHUEM Tpe60BaHHI7I K BaJlgaliin OMOAHAIMTUICCKIX METONMK B IO~
CJICAHEC BpEMAI. HI/I&FHOCTI/I‘ICCKaH LEHHOCTb 61/10MapKepa OonpeaciadaACTCAd HAJIMUYUEM 10—~
CTOBepHOﬁ I/IH(bOpMaHI/II/I 0 ero 6a30BBIX KOHIICHTpalUAX B UCCIICAYEMbIX 61/IOManI/II_IaX,
JOITYCTUMBIX Bapuanusgax 0a30BbIX KOHHCHTpaHHﬁ, COOTBETCTBYIOIIIMUX HOPME, U, HC B
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MOCJICAHIOI0 OYepelb, TOCTYITHOCThIO BAJIMAMPOBAHHBIX aHATUTUYECKUX METOIUK, MO3-
BOJISIIOLLIMX TTOJIyYaTh COBMANAIONIME PE3YJIbTAThl B pa3HbIX JA00OPATOPUSIX.

AHnanumuueckue acnexmot

B xauecTBe MHCTPYMEHTAJTBHBIX METOMIOB MIPU OMPEAECTICHUN XOJMHA B MTUIIEBBIX MTPO-
IyKTaxX U OMOIIPpOOax MPUMEHSIOTCS OMOCEHCOPHI pa3IndHbIX TUHOB [70], razoBast Xpo-
Matorpacdus [71], KanuaasspHbIA 30HHBIN 21ekTpodopes [72], noHHas1 xpoMaTorpadusi
[73], anekrpoxumuueckue Metonsl [74], AMP-cnekTpockomnus [75]. [TockonbKy XOauH
OTHOCHUTCSI K TPYIIIe YeTBEPTUUHBIX aMMOHMEBBIX OCHOBAHMA, KOTOPbIE HE CITOCOOHBI K
00pa30BaHUIO JIETYYUX TPOU3BOAHBIX, UCTIOJIb30BAHUE METO/A Ta30BOi XxpoMmaTorpahuu
Jlaxe C TMPEIKOJIOHOYHOM AepuBaTU3aluei 3aTpyaIHEeHO. XOJIWH MPaKTUYEeCKX He MOTJI0-
11IaeT CBET B YIbTpa(roIeTOBOIM 00JIaCTH CIIEKTpa, YTO 3aTpyIHSET puMeHeHne BOXKX-YO.
MeTonom BbIOOpa ISl ONpeaeeHMs] KOHILIEHTPaLUii XOJIMHA B MJIa3Me OCTaeTCsl BICOKO-
addekTUBHAS XUAKOCTHasE XpoMmaTorpadusi ¢ TaHIEMHBIM MacC-CIMEKTPOMETPUUECKUM
nerektupoBaHueM (BOXKX-MC/MC). Tlonapinsioiiee OOJBIIMHCTBO UCCIENOBAaHUIA,
BKJIIOYAIOIIIMX OTIpeieJieHe CBOOOIHOIO XOJIMHA B TJIa3Me, BBITIOJTHEHO MeTonoM BOXKX-
MC/MC [46, 76 u ap.]. [Ipu oueBUIHBIX TpeumyiecTBax Meroga BOXKX-MC/MC orpa-
HUYEHUEM K €ro MPUMEHEHUIO SIBJSIETCS TPYAHOCTb TOCTUXKEHUS JIMHEWHOW Tpaayupo-
BOYHOI1 XapaKTEPUCTUKHU B OMOJIOTMYECKU O0YCIOBIEHHOM AMaIla30He KOHIEHTpaIUiA.

B pabote [77] orMedaeTcs HETMHEMHOCTh KaJTMOPOBKM OIIpeae/IeHNsI XOJIMHA METO-
noMm BOXKX-MC/MC. B uutupyemMoii paboTe mpencTaBlieHbl KaauOpOBOYHbIE KPUBHIE,
MOJIydeHHBIE ITPU pa3paboTKe METOAMKH OTpeaeeHNS YeThIpeX METa00JIMYECKU CBI3aH-
HbIX OMOTEHHBIX KOMITOHEHTOB IJ1a3Mbl: KaApHUTUHA, 6etannHa, TMAO u xonuHa. UMeH-
HO JIJIs1 XOJIMHA KaJTMOpOBOYHAsI 3aBUCUMOCTD ObliIa B HAMOOJIbIIIEH CTeNIeH HEJIMHEIHA,
MO3TOMY Ba>KHOU 3a/mavueit mpyu ONTUMU3ALMN METOIUKU SIBJISIETCSI TOCTUXKEHUE JIMHE -
HOM rpaIyrpOBOYHOI XapakTepucTUKu. B padote [78] mpomeMOHCTpHUPOBaHO Ompeee-
HUE CBOOOTHOIO XOJIMHA B IJIa3Me M CHIBOPOTKe KpoBu MetonaMu BOXKX-MC u AIMP u
MOJIydeHbl coBNafarole pe3yabraTel. [Ipy 35TOM ycTaHOBJIEHO, UTO B Cllydae IMPUTOTOB-
JICHUS TU1a3Mbl Y CBIBOPOTKHU U3 OTHUX M TEX K€ 00pa3LioB KPOBU, COACPXKAaHUE XOJIMHA B
CBIBOPOTKE BBIIIIE, YeM B Iia3Me. Pazmax KOHIIEHTpalMii XOJIMHA B TIJIa3Me OLIEHEH Ha
ypoBHe <5.9—13.1 MKMoJIb/J1, B CBIBOPOTKE — Ha ypoBHE <7.1—20.0 Mxmonb/n. MHTepec-
HbIE JaHHbIE CPABHUTEJIBHOTO UCCIENOBAHUS COAEPXKAaHMS XOJMHA B TJIa3Me U 1eIbHOM
KpOBU MpencTaBiieHbl B padbote Awwad u coasTt. [79]. LlenpHas KpoBb nepen aHaaIu3om
OblJIa reMOJIM3MpOBaHa. MenraHa KOHLEHTpALMii XoJuHa cocTaBuia 11.3 MKMob/J1 B
miasMe u 66.6 MKMOJIb/JT B LIEIbHOM KPOBU COOTBEeTCTBeHHO. HabGmiomanach MojaoxXu-
TeJIbHasl KOPPEJSLUs MEXIy CoIepKaHUeM XOJIMHA B 1IeJIbHOI KpoBU U tuiazme (r = 0.42,
p <0.001). ABTOpHI MOJIArarT, YTO KOHIIEHTPAIIUY XOJMHA B IEIbHON KPOBU OTPaXKaloT
€ro BHYTPUKJIETOUHbIE KOHIIEHTPAILMU, KOTOPBIE, B CBOIO OUYEPENlb, KOPPETUPYIOT C KOH-
HeHTpalMsSIMHI XOJIHA B IMTO30J1¢. B aHanornuHeIx 1mo cBouM 3agadam padotax [80, 81]
aBTOPBI HEe HAOTIONAIM 3HAYUTEIBHBIX PA3IMIMii B CONEPKAHMU XOJIMHA B LIEIbHOI KPOBH,
crabunusupoBaHHoil DI TA unu renaprHoM. [Ipr 3TOM B OTAEIBbHBIX MPOOaX TJ1a3Mbl,
CTaOMIU3UPOBAHHBIX TeNIADUHOM, CTaHIAPTHOE OTKJIOHEHUE TPU ONpPeAcICHUN XOJIMHA
OBLIO HECKOJIBKO BEIIIIE, YeM B IIpo0ax 1ra3Mel, crabrmmmsnpoBaHHbIX DJITA. To ob¢cTo-
STEJIbCTBO, UTO COAEPXKaHWE XOJIMHA B IJIa3M€ MOXET OBbITh YCTAaHOBJIEHO MYyTEM Tiepe-
cueTa ero KOHLIEHTpallMU B LIETbHON KPOBU, OTKPBIBAET BO3MOXHOCTHU [IJISI MaJIOUHBA-
3MBHOTO AKCITPECC-TECTUPOBAHUS COJIEPXKAHMSI XOJIMHA B Karlle KPOBU U, BO3MOXHO, 1aKe B
CyxXMX MsITHaX KpoBU. B HacTosiiee BpeMsl nmojasJisiioliee 60JbIIMHCTBO JaHHBIX OTHO-
CUTCS K COJIEP>KaHUIO CBOOOIHOTO XOJIMHA UMEHHO B TlJIa3Me KPOBM, HO HE B LIEJIbHOI
KPOBU WJIN CHIBOPOTKE.

B03MOXHBIE IPUYMHBI BIMSIHUS Pa3IMYHBIX BUIOB MPOOOIMOATOTOBKUA HA KOHIIEH-
TpaIuIo X0JIMHA B KIIMHUYECKMX 00pa3max uccienoBaHbl B pabore Ohkawa u coasT. [82].
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Puc. 3. TToaroroBka mia3mMbl KpOBU K OINpPENEICHUIO COAEpXaHUsi CBOOOMHOTO xoirHa MetonqomM BDXKX-
MC/MC.

B kauecTBe oHOTO U3 (haKTOPOB, KOTOPHIE MOTYT BJIMATH HA U3MEHEHNE KOHILIEHTPpaIlu1
XOJIMHA BO BpeMsI ITpoOOIToAroToBKU, paccMarpuBaetces ayrorakcuH (EC 3.1.4.39). Drot
depMeHT uneHTudeH au3odocdonunase D, Koropas nmpespaiaeT JIm3odochaTUaIXo-
JIMH B OMOAKTUBHBIN JTUIMMOHBIA MeauaTtop JIn30¢ochaTUIHYI0 KUCIOTY U XOauH [83].
AHanuTuyeckoil pobyieMoii sIBIsIeTCsl SHAOTeHHasl MPUPOoAa XOJMHa, KOTOPBIA IOCTY-
MaeT B IUIa3My KPOBU U3 ABYX MCTOYHUKOB: TUILEBOE NMOTpebIeHe U CUHTE3 de novo u3
dochatnaunxonuna [84]. [eHeTMYecKkre Bapraliny, 0OyCIOBIMBAIOIIE PA3HYIO AKTHB-
HOCTb (DEPMEHTOB Y Pa3HBIX MHAWBUAOB, CO3MAIOT 3HAYUTEIbHBIC TPYTHOCTU B YCTAHOB-
JICHUW HOPMBI COIEP>KaHUS XOJIMHA B TIJIa3Me KPOBU Ha TTOIYJISIIIMOHHOM YPOBHE.

[To HailleMy OIbITY TIPY OMPENeICHU COAEPXKaHWsI CBOOOIHOTO XOJIMHA B IIJIa3Me KPOBU
WCTOYHUKOM OIIMOOK SIBJISIETCS TIPpeaHaTMTUIECKUIA 3Tan (TIPUTOTOBJICHYE TIIIa3Mbl KPOBU
M YCITOBUSI €€ XpaHEeHUsT) M ITOC/IeAyIoNIast TOArOTOBKA IJIa3Mbl K MHCTPYMEHTAIBHOMY aHa-
m3y. M36exaTh 3THX OIIMOOK MOTYT IOMOYb HEKOTOPBIE IIPOCThIE PEKOMEHTAIINH.

Haub6onee 3¢pdHeKTMBHBIM CIIOCOOOM MOOABICHUSI aKTUBHOCTH 3CTepa3, CIIOCOOCTBY-
IOIIUX POCTY KOHIIEHTPAIIMU XOJIMHA B TUIa3Me ex Vivo, IPEICTaBIISIETCST COOTIONEHNE XO-
JIONOBOTO peXrMa Ha BCeX dTarax XpaHeHWsl U MOArOTOBKU Mpo6. B Hammx skcrepu-
MeHTaX OblJIa YCTaHOBJIEHA CTAOUIBbHOCTb CBOOOIHOIO XOJIMHA B IJ1a3Me KPpOBU, CTaOu-
msupoBaHHoit DJITA, 6e3 3aMOpPO3KM B TeUeHHE CYTOK IIpH TeMIiepaTtype He Boiie 4°C.
C y4yeToM JuTepaTypHBIX TaHHBIX, ONTUMaIbHON GMOMaTPULICH JJI1 OIpeAeeHUSI XOJIM -
Ha SBJISIeTCS TUTa3Ma KPOBH, B3sTOM HaTollak. [11asMy Heo6XoaMMOo rOTOBUTD Cpa3y Mocyie
0TOOpa KPOBU C MCTTOJIb30BAHUEM OXJIKIAeMOM LIEHTPUMYTHY U XpaHUTh ITPU TeMITepaType
He BhilIe —18°C. ITocaenoBaTeIbHOCTD OIEpaLii, TTPEAIIECTBYIOIIMX MHCTPYMEHTAIbHO-
My aHaJu3y, oTpaxaeT cxeMa Ha puc. 3. [Ipu Mcnosb30BaHUU Macc-CIIEKTPOMETPUU B Ka-
YeCcTBE aHAJIUTUYECKOTO METO/Ia WAcaIbHBIM BHYTPEHHUM CTAHIAPTOM SIBJISIETCSI M30TOII-
HO-MEUeHBIil aHaJIoT orpenelisieMoro BellecTBa. [TockonbKy nMpuodpeTeHue UM CUHTE3
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M30TOIMHO-MEUEHBbIX CTAHAAPTOB IOCTYITHBI HE JJIsI BCeX JIabopaTOpHii, TOMyCKaeTCsl B
KayecTBe BHYTPEHHETO CTaHIapTa UCIOIb30BaTh 3aBE1OMO 9K30T€HHOE BEIIECTBO, OJU3-
KO€ aHaJIUTY MO CTPYKTYpe U GU3UKO-XMMUUECKUM CBOMCTBaM. ABTOpPEI [46] mpu pa3pa-
6OTKEe METOIMKM OIpEIeICHUS] XOJIMHA COBMECTHO ¢ 6eTanHOM B TlJIa3Me KPOBM B Kaue-
CTBE BHYTPEHHETO CTaHIapTa MUCITOJIb30BaIu MeT(OPMUH. MBI B KAUeCTBE BHYTPEHHETO
CcTaHAapTa MCIIOJb30BalM 0oJiee OJM3KUI IO CTPYKType K XOJIUHY MeiabaoHuii. Cxema
MOATOTOBKM IJIa3Mbl KPOBM K aHAJIM3Y MpencTaBiieHa Ha puc. 3. BHyTpeHHUil ctaHmapt
(MenbaoOHMIT) BHOCUJIM B oxJaxaeHHbI (4°C) alleTOHUTpW, KOTOPBI A00aBJsSIIA B
TU1asMy JUIsT AerpoTenHu3au. s pa36aBiieHUs TIa3Mbl BO3MOXHO HCIOJIb30BaHHE
IEMOHU3NPOBAHHOU BOABI ¢ fo6aBkamu 0.1% MypaBbMHOI KUCIIOTH 1 (hOpMHUATa aMMO-
HUSI B KOHIIEHTPAIIMK 5 MMOJIb/JI.

HenocpeacteenHoe nposeaeHue BOXKX-MC/MC aHanu3a He paccMaTpUBaeTCsl Ha-
MU B KQUeCTBE MCTOUYHMKA OILIMOOK IPU ONpeaeeHUN KOHLIEHTpAalMi CBOOOTHOIO XO-
JIMHA B T1a3Me. ENMHCTBEHHBIM TpeOOBaHUEM SIBJISIETCSI UCTTOJIb30BAHME OXJIAXXKIAEMOTO
aBTOoCamIuIepa Ay noaayu npoO. Ecnu He ynaeTcs o0ecriednTh TMHENHOCTh rpagyupo-
BOYHOM XapaKTEPUCTHUKU B 00JIaCTU KOHLIEHTpALUi, peBbiiatonmx 10 MKMoIb/1, mpo-
BOAAT paszbaBieHue MpoObl. B 3TOM ciiydyae oTcyTcTBUE BIMSIHUSI pa30aBIeHUsI HA pe-
3yJbTaT aHajM3a HEOOXONUMO [0Ka3blBaTh B paMKax BaJIMIALMOHHBIX MCHBITAHUM.
B nepcriekTuBe mepexoi Ha oOlpenesieHUue AUarHOCTUYECKU 3HAYMMBbIX OMOMapKepoB,
BKJIIOYAs XOJIUH [85], B CyXUX ISITHAX KPOBU TTO3BOJIMT OTKA3aThCsl OT OTOOpAa BEHO3HOI
KPOBU U MPUTOTOBJIEHUS TJIa3Mbl, CHUMET MPOOJIeMy 0OeCcTIedeHUS XOJI0I0BOTr0 pexxnuma
Ha BCeX ATarax MoAroToBKU, XpaHEHUSI U TPAaHCIIOPTUPOBKU 61onpoO. [IpenstcTBusiMu
Ha 3TOM TIyTH OCTAIOTCSl HEPEIIEHHAs! 10 HACTOSIIIIETO BPEMEHMU TpobJieMa MpaBUIbHOTO
ydeTa BJIUSIHUSI TeMaTOKPUTA U OTCYTCTBME HAKOIIJIEHHOTO 00beMa CITPaBOYHBIX TaHHBIX
O KOHLIEHTpaLUsIX OMOMapKepOB B LIEJIbHOU KPOBU.

SAKIIIOYEHUE

st onipenesieHUst coaepkKaHusi CBOOOIHOIO XOJMHA ONTUMAaIbHOI GroMaTpuLIeii sIB-
JIsieTcsl Tuia3mMa KpoBH, ctrabunnsupoBaHHas DJITA. OnTuMaibHBIM METOJIOM JIJISI OTIpe-
neyieHust xoanHa B 11azMe spisiercss BOXKX-MC/MC B ciydae yCIenHoro rpeoaosie-
HUS TIpOOGJIeMbl HEJIMHEHHOCTU TPaayMpOBOYHON XapaKTEPUCTUKU TIPU OTpeacsIiCHUN
BBICOKMX KOHIIeHTpaimii. HopMy comepkaHusl XOJMHA B TUIa3Me IS 3MOPOBOTO YesloBeKa
MOXHO OLIEHMBaTh B Tpenenax 4—12 MKMOJIb/J1, 60Jiee BBICOKWIT YPOBEHb XOJIMHA MOXKET
paclieHMBATbCSl B Ka4eCTBE OOIMOJHUTEBHOIO pecypca Mpu 6epeMeHHOCTU U TPYITHOM
BCKapMJIMBaHWUM, a TakKXe MPU 3KCTpeMalbHbIX Harpy3kax. B moxuiom Bo3dpacrte, rpu
6osie3HU AJblireiiMepa 1 TPOYMX KOTHUTUBHBIX pacCTPOICTBaX, METaOOTMIECKOM CHUH-
IpoMe, KapIMOBaCKYJSIDHBIX MpobJjeMax W psiie APYTUX MaTOJOTUYECKUX COCTOSTHMI
BBICOKMI YPOBEHb CBOOOIHOTO XOJIMHA B TJ1a3Me YKa3bIBaeT Ha PUCK TSKEJIOTO TeUSHUsI
M HEeOJIaroMpUsITHOIO UcXo1a 3a00J1eBaHMsI.

IIporpeccuBHOI cTpaTerueil siBIsieTCs MHTEpIIpeTalus conepKaHus CBOOOIHOIO XO-
JIMHA B IJTa3Me B COBOKYITHOCTH C JIPYTMMU ITOKA3aTeIsSIMU, XOTsI TIPEACTOUT ellle pa3pa-
00TaTh MCUYEPIIbIBAIOIIME PEKOMEHAALMU MO MHTEpPIIpeTalluu 3TOoro ouomapkepa. Ilo-
HSITHO, YTO MHTEPHpPETALUs TOJKHA IIPOBOIUTHLCI MPUMEHUTEIBHO K KOHKPETHBIM 00-
CTOSTEILCTBAM: MPEAIIOIaraéMoOMY WIM TOATBEPXKICHHOMY AUATHO3Y, COMYTCTBYIOIIUM
pucKaMm U T.1.

COBJIIOAEHUE 5TUYECKHUX CTAHJIAPTOB

CraTbhs HE COAEPXKUT KAKMX-IM00 UCCISIOBAHUM C y4acTHEM JIIOAEH U NCIOIb30BaHUM KUBOT-
HBIX B KQ4eCTBE OOBEKTOB MCCIICIOBaAHMIA.
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Diagnostic Potential of Free Blood Choline as a Biomarker
of the Physiological Status of the Organism
E. I. Savelieva® *, M. A. Leninskii?, and N. V. Goncharov® ®
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Leningrad Region, p.o. Kuz’molovsky, Russia
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Choline is an essential nutrient. Mitochondrial dysfunctions, oxidative stress and associ-
ated risks of developing non-alcoholic fatty liver disease, cardiovascular disease, muscu-
lar dystrophy, and fetal neural tube pathology are associated with insufficient choline in-
take. At the same time, excessive consumption of choline is associated with the accumu-
lation in the blood of a uremic toxin — trimethylamine oxide, the bioprecursor of which
is not phosphatidylcholine, but free blood choline. The content of choline and its me-
tabolites in blood plasma is associated with different types of vascular pathologies, and
allows predicting the severity of cardiovascular and other associated diseases. Contradic-
tory information about the norm and deviations from the norm of the content of free
choline in the blood plasma is due to insufficient attention to the stabilization of the
content of free choline in the blood plasma at the stages preceding the instrumental
analysis. When using EDTA as an anticoagulant and following a cold regimen (not high-
er than 4°C) immediately after blood sampling and 23 up to instrumental analysis, it is
possible to avoid an increase in the concentration of choline in ex vivo plasma.

Keywords: free choline, blood plasma, stabilization, biomarker, risks, high performance
liquid chromatography, tandem mass-spectrometry
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