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CARDIOPROTECTIVE EFFECTS OF D-HORMONE IN PATIENTS WITH
CHRONIC KIDNEY DISEASE: LITERATURE REVIEW AND
PERSONAL DATA
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PEDEPAT

OCHOBHOW MPUYMHON CMEPTU Y MAUMEHTOB C XPOHMYECKON BONE3HBIO NOYEK ABASIOTCS CepaeyHHO-COCYANCTbIE 6ONE3HN, PUCK
Pa3BUTUS KOTOPbIX MOBLILLIAETCS YXXE NPU HE3HAYUTESIBHOM CHUXEHUM CKOPOCTU KJTyGOUKOBOM dunbTpaumm. MpruimHon aToro
MOTyYT ObITb HAPYLLEHNS HESKCKPETOPHbLIX GYHKLMIA MOYEK, BAXKHOE MECTO Cpeam KOTOPbIX 3aHNMAET CHUXKEHME CUHTE3a B KaHasb-
uax akTmsHo popmbl BuTammta D (BL) — 1,25(0H), Butammta D — kanbumtpurona, KoTopbii NOMUMO PerynvMpoBaHms pocdopHo-
KanbLMeBOro obMeHa oka3biBaeT BaxHble 3P @eKTbl Ha MHOTME OpraHbl U TKaHW, BKoYasi cepaeyHo-CoCyaMCTYIO cucTemy. B
00630pe pacCMOTPEHbI PE3YIbTaThl KCMEPUMEHTASTbHBIX U KTMHUYECKUX UCCIIEA0BAHNI, L0Ka3aBLUMX, 4TO B[, TOPMO3UT akTMB-
HOCTb PEHNH-aHMMOTEH3NHOBOW CUCTEMbI, MOLYIMPYET UIMMYHHYIO CUCTEMY, 4TO, B CBOIO O4epepb, BbI3bIBAET YyMEHbLLUEHWE CUC-
TEMHOI BOCNaNNTENbHOM peakummn, MHrMbupyeT nponndepaumio n cnocobeTayeT anddepeHumaLm KeTok. 9T MexXaHn3mbl
NPUBOAAT K TOPMOXEHMIO NPOrPecCcnpoBaHns atepocksieposa, rmnepTpodumn NeBoro Xenyao4xka, aptTepuasibHOM rmnepTeH3nu,
cepaeyHOr He[OCTAaTOYHOCTU M NIeXAT B OCHOBE YyYLLEHMS BbPKMBAEMOCTV MALMEHTOB, NOyHaoLLMX leHeHne BUTaMnHoM D.

Kniouyesble cnoea: 1,25(0H), Butammx D, 25(OH) Butamunt D, apTeprianbHas runepTeHauns, KaibLMHOS KilanaHoBs, aTepocksie-
P03, PEHNH-aHMMOTEH3MHOBAs cUcTeMa, rmnepTpPodUs NEBOro Xenyaoyka, cepaeyHas HeoCTaTOYHOCTb.

ABSTRACT

The main cause of death in patients with chronic kidney disease in cardiac ilinesses, with the risk of their development increasing
even at the low decrease levels of glomerular filtration. The cause of that could be the damage of nonexcretorial function of the
kidney, one of which is decrease of the synthesis in the tubules of the active form of vitamin D (VD) - 1,25(OH),- vitamin D -
calcitriol, which besides regulating the phosphorus-calcium exchange has a greatimpact on various organs and tissues, including
the cardiac system. In this review we discussed the results of clinical and experimental data, which proves that VD slows down
the activity of the renin-angiotensin system, modulates the immune system, which in itself leads to a system inflammatory
reaction, inhibits proliferation and helps in cell differentiation. This mechanisms lead to the atherosclerosis progression, left
ventricular hypertrophy, arterial hypertension, cardiac insufficiency decrease and are in the base of better patients, receiving
vitamin D therapy, survival.

Key words: 1,25(0OH), vitamin D, 25(0H) vitamin D, arterial hypertension, valve calcinosis, atherosclerosis, renin-angiotesin
system, left ventricular hypertrophy, cardiac insufficiency.

JlnutenbHOE BpeMsl CUMTANIOCh, YTO CEpPIEYHO-
COCYIIUCTasl TTaTOJIOTHS Yallle BCTPEYaeTcs TOIBKO Y
0ONBHBIX ¢ XpoHWYecKoi Oone3Hbro mouek (XbBIT),
MOJTYYArOIUX 3aMECTUTEIbHYIO MOYSUHYIO0 TEPaITUio
[1] BcnencTBHe apTepuanbHON TMIIEPTEH3UH, THIIEp-
THJIpaTaIl[iK, aHEMUH, IPUBOJSAININX K THIIEPTpohUn
nesoro xenynouka (I'JDK). B nanpreiimem ObL10
00HapyKeHO, YTO YBEINYEHHE PUCKA CEPIIEUHO-COCY-
JIUCTBIX 3a00JIeBaHUN HAOIIOAETCs yKe MPH OTHO-
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CHUTEJIbHO HEOOJBIIOM CHHXEHHUH CKOPOCTH KIyOou-
KOBOM (puibTpanmu, paBHoi 75 mu/mMuH. [2]. OTu naH-
HBI€ TO3BOJIMIIY IPUATH K BBIBO/LY O Ba’KHOM POJIU paH-
HEro HapyILIEHUs! HEIKCKPETOPHBIX (PYHKIHI ITOYEK, B
MEPBYIO OYEpE/Ib CHIKEHHSI CHHTE3a B ITOYEUHBIX Ka-
HaJblaxX akTHBHON (GopmMbl BuTamMuna D — 1,25 (OH),D
— KaJIbLIUTPUOJIA.

C Ouonoruueckoit Touku 3penus puramud D (BJI)
SIBIISIETCS TIOJTHOLIEHHBIM CTEPOMIHBIM TOPMOHOM, TaK
KaK CHHTE3MpYeTCsl B OpraHu3Me W 00J1afaeT BbICO-
kocrieriuuuneiM peuentopom. 90-95% BJI obpasy-
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eTcs B KOXKe IM0J] ACHCTBUEM YIbTPa(rOIEeTOBBIX Jy-
yeil. [locie 3TOro oH ruAPOKCUIIMPYETCs B MEUYEHH C
obpazoBanuem 25(OH) Butamuna D winu kanbuamo-
na (K1) v 3aTeM B SIUTETUN TPOKCUMATbHBIX KaHAIb-
1EeB MO/ BIMsIHUEM (epMeHTa | o-TUIpOoKCHIIa3bl pe-
Bpallaercs B akTuBHyto popmy B[ — 1,25(0OH), Bu-
tamuH D, kanbuutpuosn (KT) nin D-ropmon. OcHoBHOe
JIECTBHE €r0 COCTOMT B IOBBIIIEHUH BCAChIBAaHUS
kanbiys (Ca) u pocdaros (P) B ToHKO# KHIlIKe, B He-
KOTOPOM YBEJIMYEHUH MX peabcopOIMy B MOYEUHBIX
KaHaJblaX, B TOPMOXKEHUN CEKpeLH MapaTropMoHa
(ITTT), B cTUMYNISALMU MUHEpAIU3aLUU KOCTEH U pe-
30pOuMu M3 HUX Kanblug. OpHako, peuentopsl BJI
(PBM) 6butn oOHapy>keHbI HE TOJIBKO B KIIETKaX Tpa-
JUIMOHHBIX OPraHOB-MMILIEHeN (KUILEYHHK, MMOYKH,
MapalMTOBUIHBIE Yelle3bl), HO TaKkKe MPaKTUUeCKH
BO BCEX JIPyTMX OpraHax, BKJIrouasi cepile, COCyauc-
TYIO CTEHKY, IT0OYKH, a TaK)K€ UIMMYHHBIE KJIETKH [3, 4,
5]. OTO MOXET KOCBEHHO YKa3bIBaTh Ha TO, uTO BJI
cnocobeH oka3biBaTh APQEKTHI, peryaupyromnme He
TOJBKO (hocOopHO-KaIbIMEBBIM OanaHc, HO U Ipyrue
¢usmronornyeckue npoueccsl. [Ipucyrcrue hepmen-
Ta lo-rupokcuiaassl BO MHOTMX TKaHSX MO3BOJISET
UM MecTHO cuHTe3upoBath KT 11 coOCTBEHHBIX
notpebHocTel 0e3 yyacTHsi moyek (ayTo- M napaKkprH-
Hast pyHKUK D-ropmona). MoKHO IPeArnonoKuTb, 4TO
D-ropMoH HEoOX0AMM B PErysliH KaKhX-TO OYeHb
BaKHBIX KJIETOYHBIX MPOLIECCOB BO MHOIMX OpraHax M
TKaHSX IOMUMO €TI0 YYacTHsl B MUHEPAILHOM OOMEHe.

3HaunTenpHyo poib Bl urpaer B matonoruu cep-
JIEYHO-COCYIUCTOM cuctemsl [6]. YckopeHHas cocy-
JcTasi M BUCLEpaibHAs KadbUU(pHUKALUS, CBsI3aHHAS
c runiepdochaTemueii, a TakKe ¢ TUIEP- U TUIONApa-
THPEO30M KOPPEIUPYIOT C MOBBIIIEHHBIM PUCKOM CEp-
JleuHo-cocyaucToil natonoruu [7, 8]. Panee nmpenmno-
Jaranoch, 4To cnocobHocTs D-ropMoHa MOBBILIATH
BcaceiBaHue Ca u P B KUIIEYHHKE MOXET YCKOPSATH
KanbIU(UKAIMIO COCYI0B M MPOrPECCUPOBAHUE CEp-
JICUHO-COCY/IUCTBIX Oosie3Hel. Tak, eCTh JaHHBIC, YTO
M30BITOK 3TOTO TOPMOHA BBI3bIBACT TUIEPKATBIIHEMHIO
Y COCYJTUCTBIN KalbLIMHO3, MPUBOAALINNA K CHUKEHUIO
BBDKHBAEMOCTH TMALMEHTOB, HAXOAALIMXCS Ha TeMo-
JManu3e, U K MOBBIIIEHHIO YaCTOThl X MOCMUTAIN3a-
uuit [9, 10]. OgHako 3TH CBEIEHUS] OTHOCSITCS K UC-
MOJIb30BaHUIO M30BITOYHBIX /103 BJI.

Psint KpynHBIX MOMYJSIMOHHBIX pabOT MOCIETHUX
JIET, HAIPOTHUB, CBUJIETENBCTBYIOT B MOJIb3Y BO3MOXK-
HOTO KapauonpoTeKTUBHOTO 3 dexra B/ y manuen-
toB ¢ XbI1 u B 00uiet nmonynsiuu. B omqHOM 13 per-
POCIIEKTUBHBIX KOTOPTHBIX MCCIEOBAaHUM ObLIa H3Y-
yeHa BeDKHBaeMocTh Oosee 50000 remoananu3HbIX
nanuentoB B CIIIA B teuenue 2 net [11]. Okazaiocs,
4TO B rpymnie OONbHBIX, MOMYYaBUIMX HHBEKIHOHHBIC
¢dopmbl BJI, obmiast 1 cepiedHo-COCyAUCTasT BBIKH-

BAae€MOCTh OBUIM JOCTOBEPHO BHINIE. ABTOPHI OTMe-
THJIM ONaronpusITHBINA SPQEKT STUX NpenapaToB Jaxe
y NauMeHToB ¢ HU3KUMU 3HaueHusiMu IITT u noBbI-
neHHsIM ypoBHeM Ca u P KpoBH, TO €cTh B CUTYyallU-
sIX, Koraa oT Tepanuu B/l 0ObIYHO BO3IEP>KUBAIOTCS.
B npyroit pabote, Bkitouasmieir 7700 naruenTos, F
Tentori u coaBT. [12] cpaBHMIM Tpymiy OOJBHBIX Ha
reMoauanuse, He noaydasmux B/l u rpynmy, geuns-
IIUXCS BATAMUHOM D, mit ero aHanoramu (KajibLuT-
PHOJIOM, IAPUKATTBIIMTOIOM, IOKCEPKAIbIHU(EPOIOM),
1 BBISIBUIM JIYUIIYIO BBI)KHBAEMOCTH B IMOCJIEIHEM
ciyyae. Mtoru emie ogHOro o6cepBaliMOHHOTO HCCIie-
JIOBAHWUsI, B KOTOPOE BOILIH 242 OOJIbHBIX, HAXOISIIUXCS
Ha remoauanuse [13] mokaszanu, 4To y MalMeHTOB,
JICYMBILIUXCS OJHOM M3 aKTUBHBIX GopMm BJ] — anmbda-
KaJbIH/0IOM — PUCK CMEPTH OT CEPAEYHO-COCYIMC-
ThIX OoJie3HEeH ObUI HMXKE, IO CPABHEHHUIO C KOHT-
POJIBHOM TPYIINOi, XOTS pa3au4uii B 001IeH JieTalbHOC-
TH BBISIBJIEHO He Ob110. C MOMOIIBI0 MHOTO(AaKTOPHOTO
aHanu3a ObLIO YCTAaHOBJIEHO, YTO CEPACUYHO-COCYAUC-
Tasg CMEPTHOCTh OMpe/essaiach BO3pacToM MalueH-
TOB, HAJIMYMEM CaxapHOro jJuadera u 00paTHO Koppe-
aupoBasia ¢ pakToM MPOBEACHUS TePANNH anbhaKaib-
uuaonoM. K coxanenuto, Bce 3T UCCIIEOBaHUS HE
OB PaHIOMU3UPOBAHHBIMH U KOHTPOIUPYEMBIMH,
MOSTOMY B X HHTEPIIPETALMH HEOOX0ANMA OCTOPOXK-
HOCTb. B mocnenHee BpeMst ObUIM MOJTy4eHbI AaHHbBIE
O BJIMSIHUM JIEYEHUS KaJlbLUTPHOJIOM Ha BBIKHMBae-
MocTh y nanuenToB ¢ XbII 3-5 craauii, He moay4as-
LIMX 3aMECTUTENbHYIO ModeuHyto Tepamnuto [14]. [Tpu
Ha3HaYeHHH 3TOrO npernapara 258 nayeHTam B cpea-
HeM B TeueHue 2,1 roja 3Ha4uTeNbHO yaydIlanach UX
BBDKHBAEMOCTb, IPUYEM HE3aBUCHUMO OT JPYTUX Mpo-
THOCTHYECKH BAKHBIX (PAKTOPOB, TAKUX KaK BO3PACT,
CKOpPOCTh KiTyOOUYKOBOH (uibTpanuu, ypoBenb [1TT.
JByxnernee HaOmonenue 3a 168 maruentamu ¢ XbI1
2-5 craauii O3BOJIMIIO BBISIBUTH JIYUILIYIO BbIKHBae-
MOCTb Yy OOJIBHBIX C 0o0Jiee BBICOKMM HM3HadajbHBIM
ypoBHeM KJI kpoBH, He 3aBUCSIIYIO OT BO3pacTa, Ha-
anuus cepiedHoit Henocratounoctu (CH), kypenus,
CKOpPOCTH KITyOOuKoBOH (uibTpanuu, ypoueit CPB,
anbOymuHa, ocdaros, a TAKXKE OT Teparuu UHTUOU-
topamu AlID nau aHTaroHUCTaMU AaHTHOTEH3UHOBBIX
peuentopoB [15]. OueHnp yOeauTenbHBIC JaHHbBIC
ObLTH ITpeACTaBIeHbl MPY HabroAeHuH 32 1739 yuac-
THUKaMH PPEeMUHIEMCKOTO MCCIIEI0BaHMsI, HE UMEB-
LIMMH CEepJIeYHO-COCYIUCTON martojoruu. B rpymnme
nun ¢ Hu3kuM ypoBHeM KJI B kpoBu (<15 nir/mui) vac-
TOTa CEPJIEYHO-COCY/IUCTBIX OCIOKHEHHUM Ha MpoTs-
J)KEHUHW HaOJIIoneHus B TedeHue 5,4 JIET oka3anaach
BbINIE, YeM Y YYacCTHHKOB HCCIENOBaHus ¢ Oojee
BbicoknMHU 3HaueHussMu K/[ [16]. He menee Bmeuar-
JSIFOLMMHU SIBUITUCH PE3YIIBTaThl CEMUIIETHETO HaOIIO-
neHus 3a 3258 manueHTaMu ¢ OATBEPKICHHBIM JTU-
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arHo30M KOPOHApHOTO arepockiiepo3a (KopoHaporpa-
¢ust). Okazanock, yto 6azanbHble KoHLEeHTpauun KJ|
n KT MOryT ciyuTh HE3aBUCUMBIMU MTPEUKTOPAMHU
o01el U cepievyHo-cocyIucToit cmepTHocTH [17].
JlanHble 00 ymaydllIEeHHH BBIKMBAEMOCTH MallMEHTOB,
nonay4aBmnx B/l, BeI3Bamu nHTEpeC K U3YUEHHUIO €ro
BO3MOXHBIX MEXaHM3MOB KapIMOIIPOTEKTUBHOTO JIeH-
CTBHSI.

B koniie 80-x romoB oOpaTuiv BHUMaHUE, YTO IC-
CeHIMalbHasl TMIIEPTEH3UsI YaCcTO COYETAETCsl C HU3-
kUM ypoBHeM Ca KpoBH [18] 1 BEICOKMMU 3HaUEHUS-
mu [ITT [19]. XoTst 5T1 daxTopsl 1 MOTIH OBITH MPH-
YMHHBIMU B Pa3BUTHHM apTepUalbHON THIEPTEH3UU
(AT), psin uccnenoBaresneil BbICKa3bIBaJIM MBICIb O
TOM, YTO MpH Hajau4yuu aeduuura B/l Bo3moxkHO ak-
THUBUPOBaHUE PEHHH-aHTHMOTEHU3UHOBOHN CHCTEMBI
(PAC) [20, 21, 22]. KiiuHMUYecKue 1 dIUIEMHOIOTU-
YecKHe UCCIIeI0OBaHNs, IPOBEJICHHBIE Y JIUI] KaK C HOP-
MaJlbHbIM apTepualibHbIM JaBieHueM (A/l), Tak u ¢
aprepuaibHOl Tunieprensuerd (Al'), BBISIBUIN 00paT-
Hy10 cBA3b KOoHLeHTpauuu KT chIBOpOTKH KpOBH €
ypoBaeMm AJl [23, 24, 21], a TakKe ¢ aKTUBHOCTHIO
penuHa mwia3msl [20, 21]. Y NOXKUIBIX KEHIIUH C JIe-
¢unurom BJl xopoTkuii kypc xonekanbuudepona
(25(OH)D,) B couetanuu ¢ npenapaTamu Kajblus
npuBoauiI K cHikeHuto AJl [25]. B npyrom uccneno-
BaHMU OBLIO MOKa3aHo, uTo 18-HenenbHbll nprem BJ]
cHmxan ypoenb AJl y mui ¢ Al [26]. Y mauueHToB
Ha TeMOJIMajn3e C BTOPUYHBIM I'MIIEPIapaTHPEO30M
JuiiTenbHas BHyTpuBeHHas Tepanus KT Bei3Bana na-
JIeHue ypoBHel peHrnHa 1 aHrnoreHsuHa Il minasmer [22].
Bb10 nokazaHo, uTo peryssipHoe 00aydeHHe yiabTpa-
(HONIETOBBIMH JTy4aMH THIEPTOHMKOB C HU3KUM CO-
nepkanreM B kpoBu KJI (B cpennem 26 mMounb/in) B
TeueHHe 6 HeslelIb PUBOANIIO K TIOBBILIEHHIO €70 YPOB-
Hs 10 100 mMMOB/IT U BBINIE, YTO COMPOBOXKIATIOCH
cumxenuem AJl (mpuOnu3uTeNnbHO HA 6 MM PT. CT.)
[27]. Bce 3Tu aHHBIE MO3BOIWIN BHIABUHYThH TUIIOTE-
3y, COCTOSILYIO B TOM, 4T0o B/, nogasisist CuHTE3 pe-
HUHA B OpraHu3Me, CrocOOCTBYET T€M CaMbIM CHU-
skeHnto AJl. Mcnonb3yst B kKauecTBe MOJETN MYTaHT-
HBIX JKMBOTHBIX C «BBIKJIIOUEHHBIMU» T'€HaMU
(HOKayTHBIX JKMBOTHBIX), yAaJOCh OOBSCHUTH MeXa-
HU3M Takoi cBszu [28, 29]. Li YC c coasr. [28] ycra-
HOBMJIH, 4TO YpoBeHb M-PHK pennHa B moueunoit Tka-
HU OKa3aJICS 3HAUUTENbHO IMOBBIIIEHHBIM Y MBIIIEH,
HOKayTHBIX MO TeHaM penentopa ButamuHa D (PB/)
u 1+-ruapokcunassl. Y 3THX e KUBOTHBIX OTMEYa-
Jlach BBICOKasi KOHLEHTpalMs B MJa3Me KPOBH aHTHO-
TeH3uHa Il mpu HopMaNTbHBIX 3HAYEHUAX YPOBHS aHT -
OTEH3WHOI'eHa B IMe4YeHU. B omblTaXx Ha KMBOTHBIX C
reHeTUYeCKH u3MeHeHHbIMU PB/] Ob110 10Ka3aH0, UTO
MO/IaBJIEHUE HKCIPECCHM pPEeHHWHA BUTaMHUHOM D He
3aBucuT oT ypoBHel Ca u IITI" kposu [30]. dpyrue
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aBTOPBI MOKA3aJI1, YTO Y MBILIEH C TeHETHYECKH 00yC-
JOoBJIeHHBIM oTcyTcTBHEeM PBJI dopmupyercs rumep-
TEH3UsI ¥ TUIepTpodusl MUOKap/a BCIEICTBUE AUC-
perymsuuu PAC [31, 32]. [Ipennonaraercs, uto Aeii-
ctBue KT peanuzyercs Ha ypoBHE reHa, OTBEHarOILEro
3a CUHTE3 peHrHa. B nocnenHux nccnenoBaHusx OblIo
00HApyKEHO, UTO BJIMSHUE aKTUBHBIX (popm BJI Ha
PAC He cBOIUTCS TOJBKO K TO/ABIEHUIO SKCIIPECCUU
penuna. Mcnone3ys B kadecTBe Mozenu 5/6 HeppaIk-
ToMHpoBaHHBIX Kpbic, M Freundlich ¢ coasr. [33] 00-
Hapy’KWJIH, 4TO Tepanus akKTUBHBIM aepuBatoM BJI —
MapUKaJIbIHUTOIOM — MPUBOAMIIA K CHUKEHUIO B I10-
yeyHOW TkaHu ypoBHeil M-PHK anrmnorensunorena,
pEHHHA ¥ peHHHOBBIX perientopoB Ha 30-50% Ho cpaB-
HEHUIO C IPYIIION, HE MOIyYaBllel jeueHus. Takxe
OBUIO BBISIBJICHO YMEHbILIEHUE DKCIPECCHH OEelKOB
pPEHMHA, PEHUHOBBIX U | THIA aHTHOTEH3WHOBBIX pe-
nentopos. IIpu BBenenun B/l y KpbIC cHUXKACS ypo-
BeHb AJ] ¥ TPOTEUHYPUH, YMEHBIIAINCH TPU3HAKH TJI0-
MEPYJISPHOTO U TyOYyJTOMHTEPCTUIHAILHOTO MOBPEK-
JIeHUS TOYeK, 3aMeJUISIIUCh TeMIbl CHUXKEHUS
novye4yHol QyHKmu. TakuM 0Opa3om, aBTOPHI MOKa-
3asd, yTo KT He ToIbKO Ha T€HEeTHYECKOM YypPOBHE
peryiaMpyeT CHHTE3 peHHHA, HO U OKa3bIBAET BIUSHHE
Ha Apyrue komrnoHeHTsl PAC.

B HekoTopbIX AKCEpUMEHTANBHBIX U KIMHUYEC-
KUX HaOJIIOJIEHUSIX OBUIO MPOJEMOHCTPUPOBAHO, YTO
tepanusi BJ] cnocoOHa ciep)kuBarh MporpeccupoBa-
nue [JDK. Tak, CW Park ¢ coasr. [22] noka3zanu, 4To
JieyeHue TMalMeHTOB Ha reMOJIMalIi3e ¢ BTOPUYHBIM
TUIepIapaTupeo3oM KalbLIUTPHUOJIOM BHYTPUBEHHO B
TeueHue 15 Henenb NPUBOAUT K YMEHBILIEHHUIO BbIpa-
sxkenHoct [JIDK o ganHbiM axokapauorpaduu. B npy-
roit pabore OBbLIIO OOHAPYIKEHO YIYUIIEHUE CHCTOJIH-
yeckolt pynkumu JDK, onieHeHHOE 9X0Kapanorpaduiec-
KH, TOCJe 6-HEJeJbLHOTO JIeUeHUs 12 MmanueHTOB
la-rugpokcuxosekanbiiudeponom [34]. Tepamnus
KaJbLUTPHOJIOM 25 OOJIbHBIX Ha TEMOAUANIN3E C BbI-
PaKEHHBIM THIIEpIapaTupeo30M B TeueHue 15 Henenb
COIPOBO’K/ANIaCh YMEHBILIEHHUEM CTEMEeHU BbIPakeH-
Hoctu I'JIK, ykopoueHneM ATUTEIBHOCTH HHTEpBaJIa
QT na OKIT [35]. Takum 00pa3oM, KIMHUYECKUE Ha-
OtoieHUs] MOATBEPKAAIOT HAIMUYKME KapJUONpPOTEK-
TuBHOTO Aeiicteust BJI. B onbiTax Ha >KUBOTHBIX OBLIO
MOKa3aHo, YTO Ha3HaueHHe akTHBHBIX Gopm BJI Be-
JIeT K YMEHBIICHHIO runepTpoun Muokapaa [36, 37],
JuaMeTpa JIEBOTro kemynouka cepana [35]. Mexanus-
Mbl BrustHUS Bl Ha Muokap ObliM M3y4eHbI B OKCIIe-
PUMEHTAIBHBIX UCCIIEJI0BAHUIX Ha )KUBOTHBIX U in
vitro. B omblTax Ha M30JIMPOBAaHHBIX CEP/IAX KPBIC
ObuIa nokaszaHa posib B/l B TopMokeHuu mposudepa-
uu ¥ runeprpoduu muonutos [38, 39]. ABTopsI Mo-
Kazasy, uro Aepunut B/l nHAynMpyeT HCTUHHYIO TH-
nepTpoUI0 MUOKap/a, a TakKe MPUBOAUT K YBEIH-
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YEHUIO MPOIYKIMH IKCTPALEJUTIONSPHOTO MaTpUKCa.
O0beM KapIMOMHUOLMTOB Y MBIIIEH C reHeTHYECKH
o0ycnoBneHHbIM oTcyTcTBUEM PBJl (HOkayTHBIX MO
PB/1) O6bu1 GoJibliie TIO CpaBHEHHIO ¢ KOHTposieM [31].
Jo6asnenne KT k KynbType KIETOK MUOKap/a Kemy-
JIOYKOB HOBOPOKIEHHBIX KPbIC MHTHOMPOBAJIO UX TPO-
nudepanuo, CONpoBOKAATOCH CHUKEHUEM YPOBHS
0eJika MPOOHKOI'€HA C-MYC U KOHLIEHTPALMK TPOTEHHA
SJIEPHBIX aHTUTEHOB K PO (EpUpPYIONINM MUOLIUTAM
[40]. Ot nanHbIe MOATBEPXKIAIOT (akT BiausHUA B/l
Ha ypOBEHb 3KCIPECCUM M€HOB B MHOLIUTAaX, OTBET-
CTBEHHBIX 3a CUHTE3 BEIIECTB, YUYACTBYIOIIMX B MPO-
mudepanyn u runeprpodun. [Ipu ncnonszoBanuu Ta-
KOW e KyJIbTypbl MUOLIUTOB HOBOPOXKJIEHHBIX KPBIC
JpyTHe HUCClieoBaTe 0OHapy KUK, 4To 1,25-BuTa-
MUH D, mosiaBIisieT BbI3BaHHYIO SHIOTEIMHOM TUTIEp-
TPO(HIO MUOLIUTOB, a TAKXKE CBSI3AHHYIO C HEH KCII-
peccuIo akTHHA U TeHa aTpUaIbHOro HaTpUilypeTuyec-
koro nentuaa [41]. Iocnegnuit sdpdpexr KT
MOATBEPXKIIAIOT U JaHHbIe apyrux aBTopos [40]. ITo-
Jy4eHBl TaK)K€ CBEJIEHHs, MOKa3bIBAIOLINE, YTO Ha-
3HaYEeHHUE O/IHOTO U3 JIepuBaToB D-ropmMoHa (mapukaib-
LMTOJIa) KPhICAM CO CIOHTaHHOM TUIepTeH3HeH, Haxo-
JAIMMCS Ha BBICOKOCOJIEBOM JueTe, MPUBOJUT K
CHUKCHUIO HAKOIUIEHUs KoJljlareHa B Muokapnue [39,
37], KOTOpBIH, B CBOIO OuYe€pellb, ABIAETCS Ba)KHBIM
(aKkTOpOM MHTEPCTUIHAIBLHOTO PEMOACIUPOBAHUS
cepaua, POpMHUPOBAHUS THIIEPTPOPHHU U JUACTOTIHIEC-
Ko uchyHKIUMN MUOKapa [43, 44].

Heduuut B/l MoxeT UrpaTh BaKHYIO pOiib U B
naroreHese cepaeuHoit Hempocrarounoctu (CH). A
Zittermann ¢ coaBT. [45] nokasanu, 4To 0oJiee BbICO-
KU ypOBEHb N-TEPMUHAIBHOIO ATPUAJILHOIO HATPU-
YPETUUECKOTO MEeNTHA, KOTOPBIH SIBISIETCS] OMOXUMHU-
4ecKuM npeaukTopoM Tspkecth CH u runeprpodun
muokapaa, y nanueHtoB ¢ CH Il u Bbie ¢gpyHkimo-
HaJILHOTO KJ1acca BHE 3aBUCHMOCTH OT Bo3pacTa (cTap-
ure uian Mosoke 50 net) accounupyercs ¢ 6onee HU3-
kumu 3HaueHussMu KJI v KT cbIBOpOTKH KPOBH O CpaB-
HEHUIO C TPYIION 3J0POBBIX JHI. DTH K€ aBTOPHI
oOHapy>xunu, yTo Hu3kue 3HaueHus KT B kpoBH cBs-
3aHbl C PUCKOM HEONaronpusTHBIX UCXOIOB Yy 00Jb-
HbIX ¢ TepMuHanbHoi CH [46]. Eme B ofHOM KIIMHU-
YECKOM HMCCIIEJIOBAHUU OBIIM TOJTYYEHBI JaHHBIE O
NPSMON CBSI3U MEXAY TOJIEPAHTHOCTBIO K (hu3nuec-
koif Harpy3ke y manuentoB ¢ CH u ypoBuem KJI cbi-
BopoTkH [47]. Csi3b ypoBHsa B/l ¢ CH noarsepxkaa-
10T U HamM jnanHeie: y 6ombHbIX ¢ XBII 1-4 craamii
koHueHTpaiyst K1 B CbIBOPOTKE KpOBH Oblila HXKE MPH
Hannuun CH 11 u Bbiie pyHKUMOHANBHOTO Kilacca
(puc.1).

Mexanusmsel BiusiHus BJl Ha cOKpaTUTENbHYIO
(GYHKIHMIO MHOKapAa MHOTOOOPa3Hbl U HE PACKPBITHI
MOJTHOCTBIO. B aKkcnepumMeHTax ¢ )KMBOTHBIMU M KJje-
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Puc.1. YpoBHu kanbumouona B rpynnax 6onbHeix ¢ XbBI, pas-
INYaoLWMXCa N0 Hann4yui CephaedyHOn HefoCTaTO4YHOCTU
(p=0,004). MokasaHbl cpeaHune 3HaveHns. BepTukanbHble nun-
HUK oTpaxaloT 95% [oBepUTENbHbIA HTEepBa.

TOYHBIMU KYJIbTYpaMy MUOLIUTOB OBLI0 JOKa3aHo, 4TO
B/l oxaspiBaeT HECKOIbKO OMONIOTHYECKUX d((HEKTOB
Ha MHOKap, Npru4eM BJIMACT KaK IPAMO, TaK U KOC-
BEHHO 3a cueT cHKeHUs ypoBHs [ITI 1 noBeleHUs
xoHrenTpanun Ca kposu [48, 49, 50]. [To3utuBHOE
BiusHue BJl Ha coxpaTMMocTh OTHacTH OOBSICHSET-
cs1 Ca-3aBUCHMBIM MEXaHU3MOM, TaK KaK IMOCTYILIC-
Hre Ca B MUOITUTHI YacTHIHO perynupyercs B/ [48].
Kpome toro, KT u3MeHsieT COKpaTUMOCTb KapIHo-
MHOIIMTOB 3a CUCT MO)II/I(i)I/IKaHI/H/I TKaHEBOI'O pacrpe-
neJeHus nernei muo3uHa [49]. B uccnenoBaHusax c
KYJIbTYpOH KIJIETOK MHOKap/ia HOBOPOXKJICHHBIX KPbIC
Ob1710 TIOKa3aHo, uto B/l nHrHOMpyeT mponudepannio
[49], runeptpoduro [41] 1 co3peBanue MHOITUTOB [S0].
Kak Ob110 0TMEUYeHO BHIIIE, CITIOCOOCTBOBATH Pa3BH-
tuto CH MoxeT oTnokeHne KojiareHa B MeKKIETOY-
HOM ITPOCTPAHCTBE MHOKApP/1a, 00JI€€ BEIPAKEHHOE MTPU
nedunure B/ [39, 37]. Kpome toro, KT moaymupyer
COKpATHUTENbHYIO (PYHKIIUIO MHOKap/a U B 9TOM BaXK-
HYI0 poJib urpaeT npotennknaaza C [51]. B omHoit
paboTe ¢ MCTOIB30BAHUEM H30JHPOBAHHBIX CEPJEll
KpbIc [51] aBTOpHBI MOKa3amu, 4to ocTphiid 3dhdext KT
Ha MHOIUTHI 3aKJII0YATCs] B CHIKEHHE TTMKOBOTO YKO-
pOYEHMS, YCKOPEHNN COKpAIlleHUsI U pacciabiieHus
MHUOIINTOB B T€YEHHE 5 MHUHYT IOCJEe BBEACHHUS aK-
TUBHOU (hopMbl B/, mprdem 3TOT mpoIiecc 0CymecTB-
JISUICS TPU YYACTUH MTPOTEMHKUHA3BI, pochopripyro-
1LIEN OCHOBHBIE PETYIISATOPHBIE MPOTEUHBL. [Ipu niurensb-
HOM HazHaueHWH BJl HaOmomaeTcs mpoaomKUTeIbHOS
YCKOpPEHHUE paccaabiieHns] MUOITUTOB, HE 3aBUCHMOE OT
MIPOTEMHKHWHA3bIL. MOKHO TPE/ITIOIOKHTD, UTO JTTHTEh-
HBIH MO3UTUBHBIH 2 dekT D-ropMoHa 3aKmrodaeTcs B
yaydieHnd GyHKITUN paccaabIeHUs] MUOKap/a.

BJ1 criocoOeH oka3pIBaTh 3HAYMTEIILHOE BIUSHUE
Ha pa3BHUTHE aTepockiepo3a. Tak, B HAIMX UCCIEN0-
BaHUAX MbI OIPCACINIIN, YTO B I'PYINIIC OOJIBHBIX C
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Pnc.2. 3aBucmmocTb TonwmHbl KUM OT ypoBHS kanbumanona
cbiBOpoTkM (p=0,003). MNMokasaHbl cpegHne 3HavyeHus. BepTtu-
KanbHble IMHUK OoTpaxatT 95% [oBEepPUTENbHbLIA MHTEPBA.

HU3KUM ypoBHeM KJI Oblia Oosibllie TOIIMHA KOMII-
nekca naTIMa-Menua (KMM) coHHBIX apTepuii, Xapak-
TepHU3yIoLas BBIPAKEHHOCTh aTepockieposa (puc. 2).

Ponb B/l B reHese arepockiepo3a NOATBEPKIA-
€T KJIMHUYECKOe HaOIIOeHNE O MOBBILIEHHOM PHCKE
pas3BuTHs MH(pApKTAa MUOKapia U MHCYJIbTA Y MOXKHU-
JIBIX JIUL] C HU3KUM MocTyIuieHueM B/l ¢ numiei u cHu-
>keHHbIM yYpoBHeM KT B cbIBOpOTKE KpOBH [52].

B Hacrosiiee BpeMsi U3BECTHO, YTO KIIIOUEBBIM
MEXaHM3MOM aTeporeHesa sBIJISIETCSl BOCHaJIEHHE,
TECHO CBSI3aHHOE C AKTUBALMEH KJIETOK MMMYHHOU
cucteMsl: T-muM(OLUTOB, MAKPO(AroB U AEHIPUTHBIX
KJIETOK, obnanarommx peuentopamu K KT Ha kinerou-
Hoii MemOpane [53, 54, 55]. B oTBeT Ha OTIOXEeHHE B
MHTUME OKUCIICHHBIX JTUIONPOTENA0B HU3KOH IIIOTHO-
ctu (JIITHIT) Th-1 numdonuTel HaYMHAIOT TTPOYIIH-
poBatb uHTEphepoH ramma (IFN-y) — moreHnnamb-
HBII aKTUBATOp Makpogaros. AKTUBUPOBAHHbIE MaK-
podarwu, B cBOO ouepespb, cuaTe3upytoT [L-13, IL-6 n
TNF-o. laHHble UUTOKMHBI HHTEHCU(DULUPYIOT MPO-
Hecchl HHPUIBTPAK MHTUMBI MOHOLIUTAMH, aKTHBH-
PYIOT MaTpukcHble Metamonporennassl (MMID). C
JIpyTo#t cTopoHbL, TUMQoIuThl Th-1 TOPMO3SIT aKTHB-
HocTh Th-2 mumdormros, mpoxynmpyromux [L-10, ko-
TOPBIH CAEPKMBACT aKTUBALMIO Makpogaros [55]. Otu
(axTopsl BHOCST BKJIa[] B IPOJIU(EPALHUIO IT1aJKOMBbI-
LIEYHBIX KJIETOK 1 00pa3oBaHue OJIsILIEK, MOBBILICHUE
CHHTE3a M 0OCBOOOKA€HHE TTO3UTUBHBIX OCTPO(a30BbIX
0enkoB, Takux kak C-peaktuBHbIi Oenok (CPB), amu-
JOUJ A ¥ CHM)KEHHME MPOJIYKLMH HEraTUBHBIX OCTPO-
(ha3oBbIx OenkoB (anpOymMuHa 1 TpaHchepprHa) [S3] .
He ciyuaiino, kak 0bUI10 TOKa3aHO BO MHOTHX KJIMHH-
yeckux uccnenoBanusix, CPb sBiserca npenukropom
Pa3BUTHUS aTEPOCKIIEPO3a U €ro OCIOKHEeHU [53].

brnaropapst cBoMM HIMMYHOPEryIUpYIOIUM 3 dek-
Tam [56] B/ nogasnsier BocnaneHue, BO3IECHCTBYS Ha
UMMYHHBIE K1eTkH, umetonre PB/I. Moxynupys dyH-
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KUHUIO AEHAPUTHBIX KJIETOK, MPEJCTABISIONUX aHTH-
TeHbI, OH MMPUBOAUT K YMEHBIIEHHUIO MPOIYKIIUHU MPO-
BOCIAIUTENBHBIX IUTOKKUHOB [57]. B/ mogasnser ax-
TUBHOCTb SIIEPHOTO TPAaHCKPUMIIMOHHOTO (pakTopa kB
(NF-kB), urparomiero 3HauMTENbHYIO POJIb B KIIETOY-
HOM OTBETE Ha Pa3IMUHbIE CTUMYJIbI, TOBBIIIAET MPO-
naykuuto IL-10, caukaer yposuu IL-6, IL-12, INF-y u
TNF-o, 4To MPUBOAUT K TakoMy MPO(UIIO LUTOKH-
HOB, TIPU KOTOPOM BOCIAJ€HHE BBIPAXKEHO MEHbIIIE
[56]. D-ropmMoH TaKke CHIKaeT Mpoudeparuto riaj-
KOMBIILIEYHBIX KJIETOK COCYJIOB, UTO MOXXET UMETh
3HauEHHE He TOJIBKO B aTepOreHese, HO U B MaToreHe-
3e Al [58].

B/l Mmogynupyer Takxke dKCIPECCUIO MATPUKCHBIX
Metaonporennas (MMII) [59]. [lanHble SH3UMBI
COEIMHUTENILHOM TKaHU CEKPETUPYIOTCS aKTUBHPOBAH-
HBIMHU Makpodaramu pu BOCHaJIeHUH U YUaCTBYIOT B
peMonenupoBanuu cocyaucroi crenku. MMII pac-
MIETIJISIIOT KOJJIareH aTepOCKIepOTHUYECKUX OJIAIIeK,
YTO CIIOCOOCTBYET WX pa3pbiBy U TpomOo3y [53, 54,
55]. PM Timms ¢ coaBrt. [59] onpenenuian 3aBucu-
MocTh Mexay ypoBHem CPB, MMII-9, TkaneBbIM
nHruouropom MeramnonporenHassli-1 (TUMII-1) n
KJI ceIBOpoTKM KpoBHU B 0011eH MOMysuui. ABTOPBI
oOHapyxumy, uro yposenb MMII-9 obpatHo koppe-
nauposai ¢ koHueHtpanueid KJ{ B ceiBopotke kpoBu. C
MTOMOIIBI0 MHOXKECTBEHHOI'O PErPECCHOHHOTO aHaJIH-
3a OBIIO YCTAaHOBIIEHO, YTO YPOBEHbD MOCIEIHEr0 ObLT
00paTHO CBs3aH TOJbKO ¢ KoHUeHTparued MMII-9 u
CPb. Tlocne nevenus: xonekanbludeponom B Tede-
HUE rojia y MalKMeHTOB BOCCTaHOBUIICS YpoBeHb B/ B
KPOBU M 3HAYUTEIbHO CHU3MIUCH 3HaueHus: CPb u
aktuBHOCTH MMP-9, TUMII-1 [59]. Takum oOpazom,
D-ropMoH crocoOeH MoaBsTh pa3TuuHble MEXaHU3-
MBI BOCTIAJIEHUS, JeXkKalllue B OCHOBE aTepOCKIIepo3a,
a ero JeUIMT MOXKET acCOLIMMPOBATHCS C HECTAOMIIb-
HBIM COCTOSIHUEM aTepOCKJIEPOTHUECKON OJISAIIKH.

B Teuenue nautenbHOro BpeMeH CUUTANIOCh, YTO
Tepanust B/] MOXKET yCKOPATh KaJIbLIMHO3 MSTKHUX TKa-
HEl 1 COCYy/I0B 3a CUET MOBLIIICHUS KOHIIeHTparuii Ca
u P B CBIBOpOTKE BCIIEACTBUE YCUIIEHUS UX BCAchIBa-
HUS B KulleyHHKe. ECTh JaHHBIE, uTO U30BITOK BJ]
BBI3BIBAET I'MITEPKAIBIIMEMHUIO M COCYUCTBIN KajblIU-
HO3, IPUBOJSIINN K CHU)KEHUIO BBDKHBAEMOCTH U I10-
BBIIIICHUIO YaCTOTHI TocruTanu3aiuii [60, 61]. Tem He
MeHee, B OMbITaxX Ha MbIIIaxX ObUIO TTOKa3aHO, YTO MPHU-
MeHeHue BJl (kanpuuTpuoia U mapuKagblMTONA) B
J103aX, JTOCTaTOYHBIX ISl TIOJIaBJI€HUS BTOPUYHOIO
rUIeprapaTupeosa, MpeI0TBPaIaio KaablUPUKAIIIO
aopThl [62]. B 01HOM U3 KJIMHUYECKUX UCCIIECTOBAHMIA
Obl1a OOHapy)eHa oOpaTHas 3aBUCUMOCTb MEXKIY
koHLeHTpauuel KT B KpoBU U BBIPAKEHHOCTHIO KaJlb-
[IMHO3a KOPOHAPHBIX COCYNOB y nanueHToB 6e3 XbII
[63].
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HUM oTpaxaloT 95% [oBepUTENbHbIA MHTEPBAII.
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Puc. 4. YpoBeHb Kanbuutpmrona B rpynnax nauneHToB, pasnu-
YaLWKUXCd N0 HaIMyMIo KanbUMHO3a KnanaHoOB ceppaua
(p=0,044). MNMoka3zaHbl cpenHMe 3HavYeHus. BepTukanbHble nu-
HUM oTpaxaloT 95% [oBepPUTENbHbIA MHTEPBAII.

EcTte ocHOBanms mpennonoxuth Hamuaue U-00-
Pa3HOM 3aBUCUMOCTH MeXAy KoHueHTpauueidl B/l u
BBIPQKEHHOCTHIO KAITBIIHO3a MATKUX TKaHEH U COCy-
JIOB, KOTOpAsi 03HAYAET, UTO ITPH OYE€Hb HU3KUX U Upe3-
MEPHO BBICOKMX 3HaueHusix BJI kanpumHO3 ycuiuBa-
€TCsl, a TPH ONTUMAaJIbHBIX 3HAYEHUSIX — 3aMeJIsIeTCs
[64].

YpoBens B/l BimsieT Ha pa3BUTHE KaTbIU(DUKAITHN
HE TOJBKO COCYHOB, HO M CEpACYHBIX KIamaHoB. Tak,
MBI 00HaApYXWiH, 4To y manueHToB ¢ XbIl 2-4 cra-
JIAH, UMEIOIINX KallbIIMHO3 CEPJCYHBIX KJIaNaHOB
(MUTpATBHOTO, A0PTAILHOTO W 000MX ), 3HaYeHws K/]
u KT B ceiBOpoTKE KpoBH OBLTH HIKE (pHC. 3, 4).

B matorenese arepockiiepo3a 3HAYUTENEHYO POITh
urpaer SHAOTeNHaIbHas quchyHKms. B ombitax Ha
KUBOTHBIX OBLIO MMOKAa3aHO, YTO MPUMEHEHHNE aTepo-
TeHHOM JUETHI MPUBONUT K MOBBIIIEHHON SKCIPECCUN
MOJIEKYJ aJre3Md MOHOHYKJIEAPHBIX JTHUMQPOIUTOB

(VCAM-1) Ha »HAOTENMAaNbHON MOBEPXHOCTH, YTO
paccMaTpuBaeTCsl Kak paHHUM ¥ HEOOXOAUMBIHN 3Tar
raToreHesa aTepockieposa [65]. IToT mpouecc crno-
COOCTBYET aAre3uH BOCTAIHUTENLHBIX KIETOK, BbIJE-
JCHUIO UMHU [UTOKMHOB U MOCTYIUICHUIO JIUMIUJOB B
COCYIMCTYIO CTeHKY. M3BE€CTHO, YTO KJIETKH 3HJIO0Te-
nvst 00J1aIA0T CIIOCOOHOCTBIO AKCIPECCUPOBATH (hep-
MeHT lo-ruapokcunasy, u, ciaeqoBaTeibHo, croco0-
HBI CHHTE3UPOBaTh D-ropMOH MECTHO, U3 IIUPKYIUPY-
omero mnpenmectseHHuka — K. B psane
HccleIoBaHuid ObUIO MOKa3aHo, 4To D-ropMoH cHu-
JKaeT aJire3MBHbIE CBOMCTBA 3HAOTENUS. Tak, B KyJb-
Type kinetok jnob6asnenue KT BbI3bIBajIO yMeHblle-
Hue konueHTtpauuu VCAM-1 u MoieKyn MexKIeTou-
ot anresun (IACAM-1) [66]. KT unrubuposan
WHTyLIHPOBAaHHYIO HUTOKMHAMHU dKcrpeccrio ICAM-1
B KJIETKaX MPOKCUMAaJbHBIX KaHaJbIEB [67], moaaB-
nsu1 akenpeccuro VCAM-1 sHoTeuonuramu in vitro
[68]. Ilpu uccnemoBanuu 3258 MalMEHTOB C KIMHU-
YECKH 3HAYMMBIM aTepOCKJIepO30M Obllla 0OHApYKe-
Ha 0OpaTHasi 3aBUCUMOCTb MEXXAY KoHLleHTpauuen K/
U ypoBHAMH MoJiekyn aare3uu B kposu (VCAM-1 u
IACAM-1) [69]. EcTb Takke naHHBIE O MO3UTHUBHOMN
CBsI3M MEXKAy ypoBHsiMU K/ 1 TkaHEeBOro akTHBATO-
pa rIa3MHHOTeHa, YTO MOXKET yKa3blBaTh Ha MPohuo-
puHONHMTHYECKH dp ekt B/, X0Ts kTuHn4eckas 3Ha-
YUMOCTh ero Tpedyer yrounenus [70].

Kak u3BecTHO, BaxXHEUITMMH (PaKTOpaMH pUCKa
Pa3BUTHS U IPOTrPECCUPOBAHNUS aTEPOCKIIEPO3a SABIIS-
IOTCSl caxapHbli MabeT U MHCYIMHOPE3UCTEHTHOCTh
(CHMXKEHUE PeaKIUy HHCYTMHIYBCTBUTEIBHBIX TKAHEH
K JICUCTBUIO MHCYJIMHA [TPY €r0 JJOCTAaTOYHOW KOHILIEH-
Tparuu B KpoBu). [1o TaHHBIM MHOTOYUCIIEHHBIX HC-
CJIeZIOBaHMM JJIs1 HOPMAJIbHOW CEKpPEeLIMU MHCYIIMHA He-
o0xomuM Jocrarounblii ypoBeHb KT. B-knetku moa-
JKEITYIO4HOM Kene3bl uMetoT PB/I, uto ykasbiBaeT Ha
yuactue B/l B cekpeninn nHCyIMHA. DKCIIepUMEHTab-
HbI€ HCCJIEZIOBAHMS TTOKA3aJIH, YTO CHUKEHHE YPOBHS
B/l MO2K€T IPUBOJIUTH KAK K MHCYJIUHOPE3UCTEHTHOC-
TH, TaK U K CHIDKEHUIO CeKpeluu uHcyinna [71]. 3a-
MEUEHO, YTO C BO3PacTOM YPOBEHb INIIOKO3bI KPOBU U
4acToTa caxapHoro auadera mosbiiaroTcs [72], a
yposens KJI magaet [73]. B oaHoM uccienoBaHuu
ObLIO MIOKa3aHo, YTO Y IMMHUTpaHToB U3 FOxHO# Azun,
Haxopsmxcst B BenukoOpuranuu, caxapHblii 1uadet
BCTpeyascs yallle, a CofepykaHle HHCYJIUHA ChIBOPOT-
K{, ©3MEPEHHOE MOCIIe HArPy3KH TIIOKO301 ObLIO B 2
pasa BbIlIe, 4YeM y MecTHOro Hacenenus [74]. [lpu
HUHTEPIIPETALUN dTUX JaHHBIX CIIEAYET yUUTHIBATH TOT
M3BECTHBIN (akT, uro oOpazoBanue BJ] B nmurmeHTH-
POBaHHOM KOK€E MPOUCXOJUT MEHEE MHTEHCUBHO. ECTh
JaHHBIE, UTO y )KCHIITUH B MEHOTAy3€ MPU HU3KUX 3HA-
yeHusix KJI ceiBopoTkM Habmirofgaercs Ooiee BbICO-
KW ypoBeHb ritukemuu [ 75]. I1pu mpoBeeHnH TITIOKO-
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MexaHu3mbl, nexatyume B OCHOBE Kapauonpo-
TeKkTUBHbIX 3 PekToB BUTamuHa D

. AHTaroHnam k PAC

. AHTnponudepaTnBHbIN

. YnydweHune cokpaTutenbHoOM cnocobHOCTM Muokapaa
. MpoTrBOBOCHANNTENBLHbIN

. AHTMaTEPOreHHbIN

. AHTanabeTnyeckuin

OO wWN =

30TOJIEPAHTHOTO TECTa MOABEM KOHLEHTPALUH TII0-
KO3bI B KPOBH OB 3HAYHUTENbHEE Y TIOKUITBIX JIFOJIEH ¢
6omnee Hu3kuM ypoBHeM KJI kposu [76]. IlpuBenen-
HbI€ JaHHbBIE TIO3BOJISIIOT MPEATNOJIOKUTh, YTO HEI0-
cTarouHocTh KJ| MOXeT sBISIThCS (akTOpoM pHckKa
CHIKEHHSI TOJIEPAaHTHOCTH K TuMtoko3e. [pu BbimosHe-
HUM TITIOKO30TOJIEPAHTHOTO TECTa Y MOJIOABIX 3/10pO-
BBIX JIKI Obl1a 0OOHapy»eHa oOpaTHasi 3aBHCUMOCTb
Mexay KoHueHTpauueid K/ CbIBOPOTKH M YpOBHSIMU
[JTIOKO3BI HaTomak, Ha 90, 120 MmuHyTax Tecra u nmps-
Masl 3aBUCUMOCTb C TOKa3aTejleM 4yBCTBUTEIbHOC-
TH K MHCYauRY [77]. CnenoBatenbHO, TPU HU3KOM YPOB-
He K]l noBbIIaeTCsl pUCK PAa3BUTUSI PE3UCTEHTHOCTH
K MHCYJIMHY U (POpMHUPOBAHHUS META00INYECKOTO CHH-
JIpoma. MHOTHe uccienoBarein JI0Ka3any, 4To y na-
uuenTos ¢ XbBII onpenesnsercs HHCYIMHOPE3UCTEHT-
HOCTH [78, 79], koTOpasi COMpOBOKAAETCS TUIIEPHUHCY-
JMHU3MOM U CHI)KEHHEM TOJIEPAHTHOCTH K TJIFOKO3€
[80]. BmecTe ¢ TeM XOpoI110 U3BECTHO, YTO Y MAIlUEH-
toB ¢ XBII mo Mepe nporpeccupoBaHust 3a00J1eBaHUS
cumxaercs yposenb KT [81]. [ToaTromy MOkHO Tipe-
TMOJIOKUTh, YTO MHCYJIMHOPE3UCTEHTHOCTH B 3TOM TPyTI-
e TalMeHToB cBsi3aHa ¢ aeduurom B/l [leticTBu-
TEIbHO, TaKas 3aBUCUMOCTH Oblla oOHapyxkeHa M
Choncol ¢ coaBr. [82], koTopbie MoKa3aiu Ha OOJIb-
oM marepuane (14679 nauuentos ¢ XbII), uro ¢pyH-
KM TIo4eK W ypoBeHb B/l Oblin He3aBHCHUMO U 00-
paTHO CBs3aHbBI C MHCYJIIMHOPE3UCTEHTHOCTHIO. ledu-
uut K/I, HapacTaromuii o Mepe nporpecCupoBaHus
XBIT u criocoOCTByIOIUH Pa3BUTHIO HHCYTUHOPE3HUC-
TEHTHOCTH U TUNEPIVIMKEMUH, BHOCUT BKJIaJ] B [TpOrpec-
CHUPOBAHUE CEPJEYHO-COCYANUCTBIX OOJIe3HEH.
[ToxBoast uTor, MOKHO ciejaTh BBIBOM, 4TO BJI
Kanbuntpuon

//Kanbmin \

MpotneoBOCNa- TopmoxeHne
NNTENbHBIN aKTUBHOCTM
apdekT PAC

' ' I !

OpMOXeHune
¢ CHmxeHve
areporeHesa u A ﬂ. = c K

N oy S

CHWxeHve neTansbHoCTH

AHTManabeTn-
yeckuit acpcpekt

AHTUNponudepa-
TUBHbBIN 3O eKT

YMeHblueHne [4— YMeHblleHne

Puc. 6. TunoteTnyeckas moaenb BAUsSHUS BUTamuHa D Ha cep-
[E4YHO-COCYAMCTYIO CUCTEMY.
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OKa3bIBaeT OJarompusiTHOE BIUSHHUE Ha CEpACUHO-
COCYIMCTYIO CUCTEMY MYyTeM pealn3alud MHOTHX
MEXaHU3MOB, TIOMUMO Peryisiiiiu (oCHOpPHO-KaIbIIH-
eBoro OaiaHca (Tabiuia).

D-ropmoH, 6aarogaps 3tTum 3¢ dexram, okazbipa-
eT KapAUOIPOTEKTUBHOE JICHCTBHUE, COCTOSIIEE B TOP-
MOKEHHH aTeporeHesa, 3aMeAJICHUH Pa3BUTHS COCY-
JMCTOM 1 KiananHo# Kanbiudukanmy, carkeHnn AJl,
YAy4LIEHUH TPOLECCOB COKPALICHUS U pacciadieHust
MHOKap/a, ymMmeHbleHun BoipaskeHHoctu [ JDK (puc.6).
Bce 3T0 mpuBOIUT K 3aMeIEHUIO IPOTPECCUPOBAHUSI
CepJeYHO-COCYITUCTON MAaTOJIOTUU U K YIyUYLICHHUIO
BBDKMBAaEMOCTH TAIlMEHTOB.
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