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[TATOTEHETUYECKOE I KAMHUYECKOE
OBOCHOBAHUE KOMITAEKCHOM

[TPOPUAAKTUKHA

ITMITEPTOMOLUUCTEMHEMUNA

PesoMe

O630p nocBAlLEH pon BUTaMUHOB B, (Mupuaokcun), B, (ponnesas kucnota) n B, (umaHokobanamuH) B MeTabonmsme L, a Takke 3pdekTam
AAHHOrO BUTAaMUHHOT O KOMIeKca B NpoduaakTuke n nedednn ML B KapAnONornyeckon, HeBPONOrMYeCKON 1 aKyLlepcKol npakTuke. OTMeyveHa
HelenecoobpasHOCTb M30/IMPOBAHHOIO NpUMeHeHNs $oaneBol KUCaoThl 6e3 BuTaMuHoB B, 1 B, 4na cHuxKeHna yposHa Ll B n1asme Kposu u
K/IMHWYeCKMe NocneCcTBra NogobHoro noaxoaa. MNokasaHo, 4TO NpU Ha3HaYeHUK C 1e4e6HbIMU LieNAMU B PAJE KIMHUYECKUX CUTYaLuidi KOMMeK-
ca BUTaMUHOB rpynnbl B (5 Mr B, + 1,05 Mr B, + 1,0 Mr B,,) MOXeT 6bITb yMeCTeH NapeHTepa/bHbIi MyTh BBEACHUA.

Knroqesble cnoBa: zomoyucmeut, aunepzomoyucmeuremus, nupudoKcuH (Bumamu B,), ponuesas kucnoma (Bumamu B,), yuaHokobanamur

(Bumamun B, ,), napermepanbHoe BBedeHue.

Abstract

Review is devoted to the role of vitamins B, (pyridoxine), B, (folic acid) and B,, (cyanocobalamin) in homocysteine metabolism as well as the
effects of this vitamin complex for prophylaxis and treatment of hyperhomocysteinemia in cardiological, and neurological and obstetric practice.
Unreasonableness of isolate folic acid usage without vitamins B, and B, , to reduce homocysteine plasma levels and clinical consequences of such
approach are noted. It is shown that parenteral administration of vitamin B complex (5 mg B, + 1,05 mg B, + 1,0 mg B_,) is preferable in some
clinical cases.

Key words: homocystein, hyperhomocysteinemia, pyridoxine (vitamin B ), folic acid (vitamin B,), cyanocobalamin (vitamin B ), parenteral administration.

I'l] — romorucrens, I'TL] — runepromoncrennemus, BT9O — BeHosHbie TpoMO0IMOOANIECKIE OCAOKHEHNA.

Bpicokopo3HBIE KOMOMHALIMM BUTaMUHOB IIPUMEHA-
IOTCS B IIEA€BOT TEPAIINU PSIAA OCTPBIX M XPOHUIECKIX
3aboaeBaHMit. BuraMmHBI, BXOAAIITIIE B TIOAOOGHBIE KOM-
ITAEKCBI, AOASKHBI 00AAAATH AOCTATOIHON BCAChIBAEMO-
CTBIO, OBITH TIPUIOAHBI AASI COBMECTHOTO IIPUMEHEHUSA
B COOTBETCTBUM C MX (papMaKOKMHETUIECKUM I1PO-
dbureM 1 MHTEPBAAOM AO3MPOBAHMA M HAXOAUTHCS B
TaKOM KOAMYECTBEHHOM COOTHOIIEHUU, IIPU KOTOPOM
KQKABIT KOMIIOHEHT OKa3bIBaeT IIEACHAIIPABACHHOE
BO3ACVICTBHE U KOTOpOoe obecriedrnBaeT Ge3BPepAHOCTD
puéMa rperapara AN MarueHTa mpu COONIOACHUN
yKazaHHoO! A03upoBKu. OaHONM M3 HanboAee W3BECT-
HBIX M TIIHPOKO TTPUMEHAEMbIX KOMITO3UIIUM SBASICTCS
KOMITACKC BUTAMUHOB I'PYIIbl B MUPUAOKCUH — BU-
ramun B (5 mr), poamesas kucrora — Buramun B,
(1,05 mr) 1 manoko6oaramun — Buramus B, (1,0 mr).
O630p mMeeT LeAb IIPOAEMOHCTPUPOBATH 3HAUCHIIC
MIPUMEHEHUS AAHHOTO KOMIIACKCA B PA3AMIHBIX 00Aa-
CTSIX MEAUTTUHBI.

Butamuubpr rpynmel B akTHMBHPYIOT OCAKOBBIN, SKH-
pPOBOM M YrAEBOAHBIN OOMEH, TE€M CAMBIM Y4aCTBYS B
KPOBETBOPEHNN M HOPMAABHOM (PYHKI[MOHMPOBAHUHI
HepBHON TKaHU. AedUnuT BUTAaMUHOB rpyiisl B xa-
pPAKTEPEH AAS BereTapuaHies, [1pyu muTaHuu «pacr
dbyaorm», Ha done mnpobreM ¢ IepesKEeBbIBAHUEM U
pPACCTPOMCTBAMM  ITUIIEBAPEHNS, TIUIIOALUAHOIO U
arpodudaeckoro ractpuros (peuimr BuraMmna B,
Berpedaercs y 30% ITOSKUABIX AIOAEH), KOAUTA, GOAE3-
Hu KpoHa, maHKpeaTuToB, reraTuToB, aTepoCKAePO03a,
0CTEOII0P03a U IIPU ACMEHIINL.

Buramun B, konTpoaupyer Bcero 2 peaxkiyu B opra-
HU3ME SKUBOTHBIX U Y€A0BEKA, M1 06€ HEIIOCPEACTBEHHO
orHocarcs K Mmeraboanamy I'L: opra — ¢ yaacruem me-
TUOHUHCUHTETA3bl, B KOTOPOII METUAKOOANAMUH IIe-
peHocuT MetuapHyto rpyrity Ha [Tl (myrs pemernan-
pPOBaHUsI METHOHUMHA); APYTasi — IPU YyIaCTUN aACHO-
3uAKoGaraMuHa U pepMeHTa MeTUAMAAOHUA-KOA-My-

* Konrakrsl. E-mail: roitman@ hemostas.ru. Teaedon: (495) 287-65-70
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Pucynox 1. Vuacmne eumamunos rpynnot B 6 peaxyuax ouompancegopmarynn I'L]

Ta3bl OCYII[ECTBASET IPEBPAITICHUE YTACPOAHOTO CKe-
Aeta '] Ha artare mpesparieHuss METUAMAAOHUA-KOA
B cykiuauA-KoA [4]. Hauboaee BaxkHbIM SIBAsIETCS TO,
a0 pAehunuT Ao6oro n3 BuramMuHoB rpyme: B (B, B,
dboauesoit kucnrorer) npusoput K I'TT, mockonrbky a1
BUTAMUHBI UT'PAIOT BAXKHYIO pOoAb B Metaboavame [

I'l] — aro cepocopepsxainas HeGEAKOBasA aMIHOKICAO-
Ta, SBASETCS IIPOAYKTOM MeTaboAn3Ma MeTHoHuHA. B
neqenu 'Ll pemeruampyercs ripu yaactun 2 pepmen-
TOB: 6GETaNMH-TOMOLMCTENH-METUATpAHChEPa3bl — B
Ka4ecTBe AOHOPA METHABHOW TIPYIIIIBI B 9TOM CAydae
BbICTyIIaeT 6eranH (TpuMeruaraniive) [17] u Merno-
HUHCUHTETA3bl — AAHHAS PEaAKI[Msl HEBO3MOKHA IIPU
HepocTaTKe BUTaMmHa B, TipepcTaBasioniero co6or
KOPEPMEHT METMOHUHCUHTETA3bl. \OHOPOM METHAb-
HOM TPYIIIIbI AAT METUAKOOAAAMUHA BBICTYIIAET O-Me-
tua-Terparuppodoruesas kucrora (N°-merua-THF),
KOTOPast, B CBOIO OYEPEAb, [TOAYIAET METUABHYIO IPYII-

1y y cepuna (puc. 1).

He mnopsepriuiics pemernanposannio 1] (okono
50% o0i11iero KoAMYecTBa) KOHACHCHPYETCS ¢ aMUHO-
KICAOTOM CEPUHOM € 00pa30BaHUEM ITUCTATHOHU-
Ha. Jra peaklus IMPOTEKAeT C ydacTueM (pepMeHTa
[UCTATUOHNH-3-CHHTETa3bI.

Kodaxropom sABAserca mnupupokcarb-d-pochar —
npoussopHoe purtaMmuta B ITucraTmonnn, B cBolo ove-
peab, ruppoansyercs GepMEHTOM Y-LIMCTaTHOHA30U
¢ 006pazoBaHMEM IIUCTEMHA W A-KETOMACASHOMW KHC-
AOTBI, TIPUYEM AASL OTOW PEAKIIUHU TAKXKE HEOOXOAUM
nupupokcanb-5-pocdar [8].

ITpu nepocraTke poAMEBON KUCAOTHI M BUTaMuHa B,
OAMH M3 OCHOBHBIX myrert o6mena I'll 6Groxkupyercs,
uro npusoput K ['TL] [4].

Kak MoxHO BUACTB U3 puc. 1, B peakuuax 6Guorparc-
$opmanmu I'l] npuaumalor ytacrue 3 BUTaMuHa IpyIl-
et B — B, By u B ,. Aannpiin dakT peraer Hereaeco-
06pasHbM AAst 60peObl ¢ ITI] mpuMeHeHME TOABKO
dboamesont kucaroTsl (ButaMmun B), aTo Hepeako Berpe-
4qaeTcs B mpakTuke. boaee Toro, mzoanpoBaHHas «Ha-
rpy3ka» opraamaMa GOAMEBON KIMCAOTOM COTIPOBOKAA-
€TCA MCTOIIEHNEM COACPKaHUSA BUTAMUHOB B9 nu B,
BIIAOTH AO PA3BUTHS KAMHIMECKUX MTPOSBACHUN DTUX
aBUTAaMUHO30B, 4TO OOYCAOBAMBAET HEOOXOAUMOCTD
OAHOBPEMEHHOI'O IIPMMEHEHUS BCEro KOMIIAEKCA BU-
tamunaOB (B, By, B,,) AAd cHIDKEHMA KOHIJEHTpAIn
I'l] B mra3Me KpOBUL

Xoporto ussecrro, uro [Tl (An6o nacaepcrBenHas,
06yCAOBACHHAST TTOAUMOPGU3MOM T'eHa METHUAEHTE-
TparuppodoraTPEAYKTasbl, AUGO TIPUOOPETEHHAS) SIB-
Asdercs pakropom passurus rpoMmboduanu. Hecmorps
Ha AAUTEABHOE aKTUBHOE M3YIEeHUE [TPUIMHHON CBS3U
MEKAY HAKOIIACHUEM B KpoBu aMuHoKucAoTb I'L] v co-
CYAMCTO-TPOMOOTUYECKUMU TIPOSIBACHUSAMU, [TOKA HE
AQHBI OTBETHI Ha MHOTHE BayKHBIE BOIIPOCHI, TAKUE KaK
poab 'Ll B cBépTBIBaEMOCTH KPOBU; MEXAHU3MbI B3aU-
MOAEVICTBUS U TOYKM TipurokeHust '] u mporieccon
CBEPTHIBACMOCTHU KPOBHU; 3HAYCHUE IIPOTPOMOOreHHO-
ro perictBus 'Ll B marorenese 3aboaeBaHU.

Cpean nanbonee msydennsix npuans [T1] — moan-
MOpGU3M TEHOB, YIACTBYIOTNX B MeTaboamsme 1] —
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merunenrerparuppodorarpepykrazsl  (MTHFR)  u
LMCTaTUOH-B-cuHTeTa3pl. MyTarusa B T'eHe, KOAUPY-
oiem MTHFR (dbepment, kararusupyommin ripe-
ppartenre N>'-mernnen-THF B poropa MernabHOMI
rpyrmmposkn — NP-merua-THF), cBszana ¢ ymepen-
ubIM nossienueM yposus 'Ll ITpu rereposurornom
apuanre (677C->T) akrusHocrb (epmenra CHUDKe-
na na 30%, a npu romozurornom — Ha (0%, 4To Ha
(poHe NUIIEBOM HEAOCTATOIHOCTHU (pOAATA IIPUBOAUT K
pocry yposus '] iaasmer kposu [5]. Tomosurortocrs
anvst rennbix myranun MTHFR asasercs manGoaee
pactipocrpanénnon rpuannon I'TT]. TomosurorHocTs
aa MTHFR CO677T u A1298C roanMopdusMoB 11pu-
cyrcrByer y 10-16% n 4-6% Bcex eBpoIenLes coor-
BETCTBEHHO [25].

ITop aeficTBMEM MHONOMMCACHHBIX MEXaHMU3MOB IIO-
BbIIIeHHBIN ypoBeHb ['ll mpmBopanT K AncyHKImM
SHAOTEAUS, HOBBIIIAET YPOBEHD AIlOIITO30B U A0303a-
BUCHMO YCKOPSIET CTapeHune 9HA0TeAnornToB [32]. I'L]
AETICTBYET KaK ITPOKOATYASHT, 3HAYUTEABHO TTOAABASA
akTuBHOCTh anTurpombuna III u smporenHoro remna-
pPHHA, B PE3YABTATE Y€r0 ITPOUCXOAUT ITOBBIIIEHUE AK-
TUBHOCTU TPOMOMHA, a TaKXKe aKTUBUPYS BbIPAOOTKY
AMKO3aHOVAA TPOMOOKCAHA; [IPOBOIIMPYET AKTUBAIIHIO
METAANOIIPOTENHA3, 9TO B CBOIO O4€PEAb IOBBIIIIAET
[IPEAPACIIONOKEHHOCTD K Pa3PbIBYy aTEPOCKAEPOTH-
qeckom Oasitiiku 1 Tpombo3y [20]. Beicokune yposHU
I'll ycuampator arperaijuio TpoMOOITUTOB BCAEACTBHE
HOBBIIIICHUA BhIPaOGOTKN TPOMOOKcaHa A,, CHUKCHUA
cunTesa suporeaneM NO, MHAYKITUN TKaHEBOTO (hak-
TOpa U CTUMYAIIIUN IIPOAUQEPATNN TNAAKOMBIIIIEY-
HBIX KAETOK [29].

Hopmaabnoe copepsxanue 'Ll B mrasme kposu cocras-
asger or 5 pao 15 MrMoab/A. Aérkas TTIT (yposenn I'T]
or 10 a0 30 MKMOAB/A) XapakTepHa AASL YMEPEHHON
[TOYETHON HEAOCTATOIHOCTH, BBISIBASIETCS TIOCAE TPAHC-
[IAQHTAIMKM TI€9EHN, HEAOCTATKEe THPEOUAHBIX TOp-
MOHOB, aAKOTOAM3ME, caXxapHoM Anabere, a TakKe Ha
(poHE HOCHTEABCTBA PETEPO3UTOTHI I'eHa [TUCTATUOHIH-
B-cuMHTETa3bl M TOMO3UIOTHI I10 3aMEHE OCHOBAHUA
C677T B rene MTHFR. Cpepmstst creniens I'TIT (ypo-
senb '] or 30 po 100 MKMOAB/A) CBSA3aHa, KaK MPaBU-
A0, C HAAMMHEM TSHKEAOTO HAPYIIEeHM (DYHKITUH [T04EK
u ymenbirtenrieM kanpenca ['1] moukamuy, a Takke ¢ ce-
PBEZHBIM aAMMEHTapHBIM pAeduiiuToM dhoraros. Tke-
nas I'TIT (yposenn I'1] ceoirie 100 MKMOAB/A) siBAsIETCS
[IPOSBACHUEM  HACACACTBEHHON TOMOIMCTENHYPHUH,
HACAEACTBEHHBIX HAPYIIECHUN YTUAM3AINN U CEPbE3-
HOTO aAMMEHTapHOTO AeuiuTa Buramuna B, [12].

B mocaepnme ropsl 060CcTpUAACh AMCKYCCHUSI O POAU
ITII xak opHom M3 mpuanH TpoMboo6pazosanus. 11o
aannbiM B.M. ITImenésoit u coasr. (2010), anarus co-
CTOSIHUS CUCTEMBI ['€MOCTa3a Y KAUHITIECKU 3A0POBBIX
Auti ¢ I'TT] 1ToAHOCTBIO TTOATBEPAUA [TOAOKEHUE O T1PO-
KOAryASHTHOM U IIPOArperalnTHOM IOTEHITMAAE N30bI-
rounbix koaudects 'L [9]. B cBoio ovepepp, 1ipu 110-

BoITieHHOM copepskannu 'l y 6oapHBIX ITpeobrapanra
TEHACHIINS K 3aMeAAeHUIO (PUOPUHOAN3A U TOPMO3U-
AOCh KOMITEHCATOPHOE TIOBBIITIEHNE aKTUBHOCTH €CTe-
CTBEHHBIX aHTUKOATYASTHTOB, T.€. PEaAN3aIiis BaKHE-
e 3aIUTHON PEaKInK CUCTEMbI reMocTasa. Takum
oGpasom, ripu Hapactauun yposs 'l rureproaryas-
LIMOHHBIN CUHAPOM YCYTYOASIACS, TIPU 3TOM CHIKEHNE
suavennnt I'l] rpu mosropHoM o6caepoBarnn GOAb-
HBIX C OCTPBIM BEHO3HBIM TPOMOO30M 4depe3 2 HEACAU
OBIAO OTMEYECHO TOABKO y TeX TAIMEeHTOB, KOTOPBIM
[IPOBOAVAM TTATOTEHETHUYECKOE A€UYEHIUE C NCIIOAB30Ba-
HueM GOANEBON KUCAOTHI [27].

ABTOPBI CIMTAIOT, IYTO 3a(UKCHPOBAHHBII B HEKOTO-
PBIX KAMHMYECKUX MCCACAOBAHUAX AMCCOHAHC MEXKAY
BBICOKOM YacTtoTont BerpedaemMoctu I'TL] mpn cocyanc-
TOM ITATOAOTUU U CHYDKEHUEM CMEPTHOCTU OT CePALH-
HO-COCYAUCTBIX 3a00A€BAHUI U MX [OCAECACTBUI 1P
1puémMe GoaneBort KUCAOTsI He 6oaee veM Ha 10-20%,
MOKET OBbITh OOBACHEH CAEAYIOIIMM 00pa3oM: ITOBBI-
mreHHbI1 ypoBeHb 'Ll B aGcoatorHoOM GOABIIMHCTBE
CAY9aeB ACHCTBYET B COBOKYITHOCTH C ADYTUMU HACAEA-
CTBEHHBIMU U MIPUOOPETEHHBIMU UHAYKTOPAMHU 1aTO-
AOTHYECKOTO MTPOIiecca.

MyabTrhaKTOPHBIN I'eHE3 ATEPOCKAEPO3a 1 TpoMbo3a
HE IIOABEPracTCsl COMHCHUIO, U B TO K€ BPEMs aBTO-
pbl, oTpuniaroIye 3HadnMyio poab IT1] B nmarorenese
CEPACTHO-COCYAUCTBIX 3a00AEBAHN, HE TIPUHUMAIOT B
pPaCcCYET HaAMYME APYIMX AOKA3aHHBIX U/UAU aKTUBHO
MN3y9a€MbIX IIPOATCPOTCHHBIX I/I/I/I]\I/I HPOTPOM6OTI/I"IC-
CKUX ACTEPMUHAHT Y 00CAeAyeMbIX GOABHBIX [33]. Kpo-
M€ TOTO, CYLLIECTBEHHBIM MOMEHTOM B OLICHKE PE3yABTa-
TOB UCCACAOBAHUNI 110 IIPOPUNAKTUKE apTEPUAABHDIX 1
BEHO3HBIX TPOMOO30B C MCIIOAB30BAHMEM BHUTAMUHOB
rpymnms! B aBagerca To, 9TO pedb UACT O BTOPUMHOU
1podUAAKTUKE, B TO BPEMS Kak 6OACE 3HATUMOT (C yIé-
TOM IATOTCHETUIECKUX MEXAHU3MOB), IO BCEHM BUAU-
MOCTH, IBASICTCS TIEPBUTHASA TIPODUNAKTHKA.

3AeCh CAEAYET BHOBB BEPHYTHCS K BOIIPOCY MCIIOAB30-
BaHMA MMEHHO KOMIIAeKca ButamuHos B, By u B, u
myrent ero BBepeHus. Tak, o0Iijee copepsKaHme BUTaMu-
Ha B, B 1earoBedeckoM opraHmsMe cocraBaser 2—1 Mr
(B cpeprem 5 mr). CUMIITOMBI HEAOCTATKA BUTAMUHA
IIPOSIBASIIOTCS. TOABKO IIPU CHYDKCHHUHN €T0 YPOBHs 60-
aAee ueM Ha 10% or nHopmanbnoro. EskepneBnas 1io-
TPEOHOCTh B3POCAOTO 4YEAOBEKA B BUTAMUHE O4Y€Hb
Mara — 910 1 MKr ycBoenHoro B,

ANt IPpOPUAAKTHKN IeMATOAOIMYECKUX (HArpuMep,
MErar00AaCTUYECKON AHEMHUHN) U HEBPOAOTMYECKUX
(HaripuMep, PYHUKYASPHBIX CIIMHAABHBIX) 3a00AeBa-
HUI, BBI3BIBAEMBIX HEAOCTATKOM JTOTO BUTAMUHA, HE-
06X0AUMO, 4TOOBI BCACBIBAHME COCTABASINO HE MCHEE
2,9 mxr/cyr. OpHaKO 11pU [1€POPAABHOM TPUEME BCa-
CBIBAEMOCTD ILIMAHOKOOGAaraMUHA U METHUAKOOAaraMUHA
cocraBasier Bcero 1-3%. Ilpu 3popoBoM skeaypodHO-
KUIIIEYHOM TPAKTE 9TOI0 KOAUYIECTBA AOCTATOIHO AN
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Hopar X.Ax., IOcren E., Pusaep P, Crabaep C.I1., Aaren PX,
Aunpenbaym Ax. AevicrBre poo6aBok ButamuHa B, porara

U BUTaMMHAa B Ha 0pranmsM moKMABIX AIOAEH ¢ HOPMAABHOM
KOHIIEHTpAIMEN BUTAMUHOB B ChiBOpOTKE Kposu // Lancet. 1995.
Vol. 346, Ne 8967. P. 85-89.

Pucynox 2. Cunocerne yposta I'L] npu npuéme
Mednenmana

MTOKPBITUS HOPMAABHOU ITOTPEOGHOCTM B KOIH3MMAX
[1]. Tem ne menee, (HOPMAABHBINY YPOBEHb BUTAMUHOB
B, By 1 B,, B 11nasMe KpoBu e111€ He ABAAETCA rapaHTH-
€M UX ITOAHOIICHHOTO Y4acTUsA B peakAX 61oTpaHC-
dopmanuu T'Ll. PanpomusupoBaHHOE HCCACAOBAHUE
IIPOACMOHCTPUPOBAaAO yBepeHHoe cHmkenue [T y
IO>KUABIX IAITUCHTOB 6€3 UCXOAHOTO AcUITA BUTA-
mMunoB By, B, u B, (o panneim anaamnsa mx copeprka-
g B naasme kposu). Ipemapar (5 mr uramuna B
+ 1,05 mr doanepoit kucrorer + 1 mMr Buramuna B ,)
BBOAUAU BHYTPUMBIIIICIHO 2 pa3a B HEACAIO B TCUCHUE
1 mecsitia (puc. 2). Ilpu aroM caepyer OTMETHTB, 9TO OT-
MEHa Kypca BHYTPUMBIILIETHOT'O BBEACHMA KOMIIACKCA
sutamunos B, B, n B, MoxeT B meprop 6AmKanmmx
4 MecA1eB BEPHYTh CUTYaLINIO K NCXOAHO HEOAATOIIpu-
srHoM [15].

ApyruMu CAOBAMH, PE3YABTATbl MCCACAOBAHUMI ITOA-
TBEPIKAAIOT MBICAB O TOM, 4TO, yIUTBIBAsA CAAOYIO BCa-
ChIBAEMOCTL BATaMUHa B, B 1eAax AedeHmsa mepo-
panbHBIN IpHEM BUTaMuHa B, ckopee nerjeaecoo6pa-
3€H, II09TOMY CACAYET pacCMATPUBATH €r0 Ha3HAUYEHNE
HapeHTeParbHO M, KaK OBIAO YKa3aHO BBIIIE, HECO-
MHEHHO, TOABKO B COCTAaB€ KOMIIAEKCA C BUTAMHUHAMU
B, 1 poaunesoit KucAOTOM.

B kavecrBe manocrpanuit BaykHocty 1mpooaemer I'T1]
MOJKHO IIPHUBECTU IIPUMEPbI U3 HEBPOAOTMYIECKON 1
akyriepckont rpakruku. [lossimenue yposus 'Ll B
KpoBu A0 14,5 MKMOAB/A TIPUBOAUT K ABYKPATHOMY
YBEAMHYEHHUIO PUCKA BO3HMKHOBEHMS OOAE3HU AAb-
nrefiMepa y aropeit crapiie 60 aet [16] u B rieaoM mpsi-
MO KOPPEAMPYET ¢ KOTHUTUBHBIMU PACCTPONCTBAMU Y
AMIT TOKUAOTO Bozpacra [28].

Meraanaarns 21 nccaepoBanus, BeirioaHeHHbI Moller
u coasr. (2010), noszsoasier paccmarpusars T kak po-
CTOBEPHDIN (PAKTOP pUCKA MHCYABTA 1 GOAC3HU COCYAOB
roaosHoro mosra [22]. Boaee toro, ToT uau UHOU ypo-

Benb ['L] cBsI3aH ¢ OATUIIOM HUITIEMUYECKOTO MHCYABTA:
B vacraocru, kontearparysa [T 6oaee 17,7 MKMOAB/A
YCTOMYUBO aCCOLUUPYETCS, TIPEUMYIIIECTBEHHO, C pa3-
BUTHUEM KapArnoaMboandeckoro mopruria [10].

Hariri u coasr. (2013) ripopeMOHCTPUPOBAAY, 9TO YBE-
AMMeHHoe IoTpebaeHne (POAUEBOM KMCAOTBL U BUTA-
Muna B, crioco6Ho cHUKaTh PUCK Pa3sBUTHUA MHCYABTA
[14]. B cBolo o4epepb, codeTaHHOE ITOBBIIIEHUE CO-
acpsxanaus 'Ll u C-peakTiBHOTO GeAKa SIBASETCS TIPO-
PHOCTUYECKUM MapKEPOM pasBUTHS arepomarosa [21].
Crioco6¢TByst GOPMUPOBAHUIO IHAOTEAMAABHON AWIC-
dbyarM 1 akTuBHpys TpoM6o1TH, I'T1] cranoBuTCA
pearbHbIM dakTopoM pazsutust nHpapkros [19].

ITprMenenue KoMIIAeKca BUTaMuHOB rpyrisl B (B, By
u B,)) y GOABHBIX, EPEHECIINX WHCYABT, OIIPaBAAHO
C TOYKM 3pCHUA UX BAUAHMA HE TOABKO Ha COACpPIKa-
Hue '] B mhasmMe kpoBH, HO 1 Ha COCYAMCTYIO CTCHKY
apreputi. Tak, Potter u coasr. (2008) riokazaau pocro-
BepHOE yMeHbIIeHUe ypoBHA I'1] i ToAmiHer MHTIIMA-
Mepra KapOTUAHBIX aPTEPUI B COYCTAHUU C BA30AU-
AATAIUEHN ITOCAE KOPOTKOTO Kypca IIpUEéMa KOMIIAEKCa
suramunoB B, B, u B, [26]. AocroBepnoe ymenbIite-
HIIC TOAITIMHBI MHTUMAa-MEAMA COHHBIX apTEPUI ITOCAE
rOAOBOTO Kypca IMpUEMa KOMIIAEKca BuTaMuHoB B, By
u B, Tarke GbIAO TIPOAEMOHCTPUPOBAHO PE3yAbTaTa-
mu uccaeposanms Till u coasr. (2005) [31].

ITI] — wm3Becrubt pusnak rpomooduanu. Codera-
HUE HACAEACTBEHHON U mpuobperéHHON TpoMbodu-
AWM YBEAUMUBACT PUCK HEBBIHAIIMBAHNA OEPEMEHHO-
cTH, pa3BUTUA OCAOKHeHuE Gepemennocru u BTIO.
Caepyer OTMETUTH, YTO B HACTOSIIECE BPEMs, B TOM
gucae U B Poccun, akTMBHO BEAYTCSI ICCACAOBAHMS, HA-
[IPABACHHBIC HA BBLICHEHIE POAN HOCUTEABCTBA TPOM-
6orennoro AHK-nmoaumopdusma He TOABKO B CTPYK-
Type TpoMO030B 1 TPOMO0IMOOANIT, HO U B CTPYKTYPE
PEIIPOAYKTUBHBIX 11OTE€PH, OOABIINHCTBO U3 KOTOPbIX
BIICPBBIC KAMHHUYCCKN TIPOSBASIIOTCS BO BpeMA Oepe-
MeHHocru [0, 18].

Brpouem, rereposurornsie rmoanmopdusmsl MTHEFR
BCTPEYAIOTCst AOCTaTOMHO Yacto (po 56,04%). Tem ca-
MBIM OIIPEACASETCS HEOOXOAMMOCTb Ae4eOGHOTO BMe-
HaTeAbcTBa y 6epeMEHHBIX ¢ TPOMOOPUAMEH C ITePBO-
IO TPUMECTPa AN IIPEAOTBPAIIEHUSA OTAAAEHHBIX I10-
CAEACTBMI HEINOAHOILIEHHOM HHBazuu Tpodobaacra,
KOTOPBIE HE MOT'YT OBITH IIOAHOCTBIO YCTPAHEHbBI B KOH-
11€ BTOPOTO M HAYAAE TPETHETO TPUMECTPA, T.€. B [IEPH-
OA PA3BUBIINXCS KAMHUYIECKNX MTPOSBACHNIT [2].

OraeabHO O6Gparriaer Ha cebs BHUMAaHUE MCCAEAOBA-
uue A.IL. Momora u coasr. (2012), B kKoTopom Gbiru
o6caepoBanbl 115 sxenrun (28,6 + 1,4 roaa) ¢ yrposzoin
[pepbIBaHUsL OEPEMEHHOCTH, UMEBIIIUE OTATOIEHHbIN
akylepckuil anamMues (2 u 6oaee HEPAZBUBAIOIIIUXCS
OEPEMEHHOCTH PAHHETO CPOKA, CaMOTIPOU3BOABHBIC
BBIKUABIIIIM HA MO3AHUX CPOKAX, MPEKACBPEMEHHbIE
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POABI AU aHTeHaTaAbHAasi TMOEAD TIA0AQ) 6€3 SIBHOM T'U-
HEKOAOTMYECKON, MH(PEKITMOHHON WAW dHAOKPUHHON
MaTOAOTUM.

ABTOPBI YCTAHOBUAHY, YTO B I'PYIIIIE JKEHIIIUH C HEBBI-
HalmuBaHueM 6€PEMEHHOCTU [TPU MOACKYASIPHO-TCHE-
TUYECKOM TECTHPOBAHUN YaCTOTA AAACABHBIX ITOAU-
MopduaMoB 6bina B 3,4 pasa BbIIIIE 10 CPABHEHUIO C
KOHTPOABHOM Ipyron u cocraBura 83,4%. [Tpu arom
IPe0BAAAAIOIITAM B TOM TPYIITE OBIAO HOCUTEABCTBO
OTACABHBIX T'€TEPO3NUTOTHBIX BAaPMAaHTOB HO]\I/IMOP(I)I/IB—
moB B renax MTHFR (34,9%) u PAI-1 (39,6%); xom-
OUHALINS ABYX ICHHBIX ACDEKTOB (IPCUMYIIICCTBEHHO
MTHEFR + PAI-T) Gbiaa BbisiBAcHa y 36,5% 06GcaepoBaH-
HBIX; TPEX BapnaHToB — y 9,6% 00cAepOBaHHBIX, ITPU-
9¢M B KOMOWHAIIUNA TOANMOPGU3Ma T€HOB ITPOTPOM-
6urna, MTHFR u PAI-I — B 36,3% cayuaes [3].

B apyrux pa6orax MpuUBEAEHBI CBEACHHUS O TOM, 9TO
MeTaaHaAU3 WCCAEAOBAHUI «CAy9ali—KOHTPOAb) BbI-
ABUA CBA3b MEKAY orcaomkont raanenTsl u I'TL 6oaee
15 mkmoan/a [7]. TTo muenuio Ocal u coasr. (2012),
nmskuit yposenb ['1] B poarukyaspHOI JKUAKOCTH 00-
YCAOBAMBAET MOBBIIICHHUE IIIAHCOB HACTYIIACHMS Gepe-
MEHHOCTH [IPU UCKYCCTBEHHOM OIAOAOTBOpeHUN [23].

ITII B axymrepcrBe orracHa CBOMMU MHOZKCCTBEHHBI-
Mu 9 derraMu Ha BHYTPUYTPOOHOE Pa3BUTHUE IIAOAA:
XPOHUYECKON PETONAIICHTAPHON HEAOCTATOIHOCTHIO
Ha [TO3AHUX CPOKaX 6EPEMEHHOCTH, XPOHNIECKOM BHY-
TPUYTPOOHON TUTIOKCUEH TIAOAA M, KAK CACACTBUE, BHY-
TPUYTPOOHOM IrUIIOTPO(PUEN IIN0AA U KaK OAHA 13 TIPH-
IMH POXKACHUSI ACTE C TTIOpOoKaMu pa3BuThst (AeheKTh
HepBHON TPyOKM) [11].

Oncel u coasr. (2013) ormevator passutue peduriimnra
(DOAMEBOIT KMCAOTBI Y ACTEH B IIEPBBIE 2 MECALIA JKUZHU
B TeX CAydasx, KOrpa KopMAllasg MaTh Kyput, a pebe-
HOK HE IIOAY4aeT AOIOAHUTEABHOI'O BCKAPMAMBAHMA
[24]. Opnako xoppekrust T y kopmstimmx Marepeit
M30AMPOBAHHBIM [IpUMEHEHUEeM (POAATOB MOKET He-
OAAroIIpUATHO CKas3biBaThcA Ha pebeHKe. 1lopo6HBIN
caydart ormmcaau B 2008 r. Sturm u coasr. 1 1moxasa-
AM, 9TO AQHHBIN IIOAXOA IPUBEA K TOCIHTAAM3ALINN
[ATUMECAIHOTO peGEHKa M3-3a TSHKEAOrO peduiinra
sutamuna B,,. [Tocae aroro surammn B, 6bia HasHa-
YeH MaTepu MapeHTEPAABHO, YTO IIPU MIPOAONKEHNN
IPYAHOTO BCKAapMAMBAaHUs OBICTPO HOPMAAHU30BANO
cocrosinue pe6énka [30]. Takke caepyer oTMETHUTD TO
pamsiame, koropoe ITL] umeer pans GepeMeHHbBIX Kak
¢axrop pucka pazsurusa BTOO u tpom6oambornu Aé-
roaHoit aprepun [13].

JakaoueHue

Takum o6pazom, yposens ['1] aBasercs BaykHenIen Ac-
TEPMUHAHTON B PA3BUTHUN BEHO3HBIX TPOMO0IMOOAITIC-
CKHX OCAOKHEHUI U ANCHYHKIIII S9HAOTEAVSI IIPU Pa3-

AMMHBIX 3200A€BaHMAX 1 cOCTOSTHMX. OOCAepOBAHNIE C

tieabto BeisiBaeHus [T rieaecoo6pasHo BBITTOAHSTS:

* Y SKEHIIIUH C OTATOINEHHBIM aKyIIepCKUM aHaMHe-
30M (Gecrinopme, BHIKUABIIIIHN), BHOBb TIAQHUPYIOIITHX
6epeMEHHOCTH;

* Yy AWII, TIOAYYAIONINUX TEPAINIO MperapaTaMu, KOTo-
pble MOIYT IIPUBECTU K IOBbIIIeHUIO yposua I'1] B
KPOBH (IIPOTUBOCYAOPOIKHBIE, TAIOKO30CHILKAIOLIINE
[perapaTel, IUTOCTATUKU U AP.);

* Yy AMI] C CEMEMHOM MUCTOpUEN BO3HUKHOBEHMA paH-
HIX MH)APKTOB MIOKaPAA U MHCYABTOB;

* y HAIIMEHTOB C UIIIEMUYECKON GOAE3HBIO CEPALI;

* Yy MAIMeHTOB, IEPEeHECIINX AMM30ABI TPpoMOO3a B
[IPOIIIAOM;

* Y HarMeHTOB, KOTOPOE MTEPEHECAH OTepalinio (-1) Ha
JKEAYAKE.

B peaknuax 6uorpanchopmanmu I'll mpuanMaror
ygactue 3 puramuna rpyrisl B — B B, u B, Aannbiit
daxr penraer HerjeaecoobpaszubM Ars 60pbObI ¢ ITI]
[IPUMEHEHUE TOABKO (POAMEBOM KICAOTBIL, 4TO HEPEAKO
BCTPEYAETCS B [IPAKTHKE.

Boaee Toro, nzornposartas «Harpyska» opranusma $o-
AMEBOM KHUCAOTOH COIIPOBOKAACTCS HCTOIICHUEM CO-
aepxkanus By u B, BIAOTB A0 pa3BUTUA KAMHUYECKMX
IIPOSIBACHUI ITUX aBUTAMHHO30B, YTO 0OYCAOBANBACT
HEOOXOAUMOCTh OAHOBPEMEHHOTO IPUMEHEHUS BCEIO
KOMITAEKca BuTaMuHoB rpymiet B (B, B, u B,,) ara canm-
skenms Konuenrpauuu 'Ll B iaasme kposu.

VauTBIBAs €KEAHEBHYIO ITOTPEOHOCTh B3POCAOTO Ue-
Aoseka B Buramube B, (1 mMkr ycsoennoro B,) u tor
dakr, ¥To 11pU 1IEPOPAABHOM IIPUEME BCACHIBAEMOCTD
[[MaHoOKoOaAaMUHA U METHAKOGAAAMHUHA COCTABASET
Bcero 1-3%, MOKHO oAaraTh, IT0 OOTIETTPUHATHIC Me-
Topb! Koppexkrun I'TT] myTéM mepoparbHOTO TpUMEHE-
H1s oAaToB B coMeTanun ¢ BuTaMuHOM B (11 mrorpa
¢ BUTAaMUHOM B ,) HepocrarouHO 2dGEKTUBHO CHU-
skator yposeHb 'Ll B maasme kposu. [loaromy rmpu Ha-
3HAYCHNHU C A€9€OHBIMU LIEASIMU B PAAEC KAMHUIECKNX
CUTYyaIINI KOMIIAGKCA BUTAMUHOB TPyIIITsl B — rmpu-
poxcrn (5 mr By) + doamesas kucaor a (1,05 mr By) +
rmaroko6aramu (1,0 Mr B, ,) — Mosxer 6biTh ymMecren
ITaPEHTEPAABHBIN IIyTh BBEACHUS.
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