OPUTWUHA/IBHBIE CTATbW )

YK 616.153.96:616.132.2-004.6]-071
https://doi.org/10.20538/1682-0363-2022-4-121-129

N3yueHue accoumaumii 6enkoB B KPOBU C HaIMuMeM HeCTabunbHbIX
aTepoCKepoTNUYECKNX 6nALIeK B KOPOHAPHDbIX apTepnax MeTogom
KOJINYEeCTBEHHOI NPOTEOMUKMN

CraxHéBa E.M.’, KawtaHoBa E.B.", MonoHckasn A.B.", Crpiokosa E.B.", Lipamko B.C.',
Caposckum E.B.", Kyprysos A.B.?, Mypawos U.C.%, YepHuaBckuii A.M.?, ParnHo 10.1."

! Hayuno-ucciedogamensCckull uHCmumym mepanuu u npoguiaxmudeckotl meouyunst — uiuan dedepanvruo2o

UCCe008amMebCKO20 yenmpa «HHcmumym yumoJaocuu u ceHemuKku Cu6upc:<020 omoenenust Poccutickotl akademuu

nayky (HUUTIIM — ¢punuan ULul” CO PAH)
630089, 2. Hosocubupck, yn. b. Boeamxosa, 175/1

2 Hayuonanvuvitl meouyunckuil uccieoosamenvckuil yeump (HMHUL]) um. axao. E.H. Mewankuna
Poccus, 630055, 2. Hosocubupck, ya. Peuxkynosckas, 15

PE3IOME

Henw. M3yuenne accormanuii 6eIKOB KPOBH C HATMYMEM HECTAOMIBHBIX ATEPOCKICPOTHUIECKHX OJSIIEK B
apTepusxX y MalUeHTOB C KOPOHAPHBIM aTE€POCKIEPO30M C HCIOIb30BAHMEM KOIMYECTBEHHOTO MPOTEOMHOTO
aHanm3a.

Marepuajbl M MeToAbl. B uccienoBaHue y4acTBOBaNIM NAILMEHTHI C HIIEMUYECKOW OOJIE3HBIO cepala U
KOpOHAapHBIM aTepockiepo3oM (n = 40), cpequuii Bo3pacT manueHToB 58 + 7 jeT. MaTepuai uccieoBaHUsA —
CbIBOPOTKA KpoBHU. KoHIIeHTparmu 6es1koB B 00pa3iax CbIBOPOTKH ONPEIeIIsLIN ¢ ToMollbio Habopa PeptiQuant Plus
Proteomics Kit (Cambridge Isotope Laboratories, CIIIA). Unentudukanuro 6enkoBbIX (Qpakiyil 0CYIIECTBISIN
METOJIOM MOHUTOPHHIa MHOXKECTBEHHBIX peakiuii Ha Macc-criekrpomerpe Q-TRAP 6500, koMOMHUPOBaHHOM ¢
JKUAKOCTHBIM XpOMaTOrpagom.

Pe3yabTaThl. Macc-criekTpoMeTprdeckast HISHTU(HUKAINS BEISIBAIA B 00pa3Iax CHIBOPOTKU KPOBH Y NMAIIEHTOB
C HECTaOMIFHBIMU aTePOCKIEPOTHUECKUMH OJISIIIKaMH TTOBBIIIEHHYIO KOHIIGHTpAInio OenkoB: ¢udpruHoreH, Ghu-
OymuH-1 u axrop xommiemenTa H. I1py ofTHOBpeMEHHOM CHIDKEHHOM ypOBHE OEIIKOB: BUTPOHEKTHH, O-2-aHTH-
IU1a3MHUH, Ko(aKTop rermapuna 2, KoarysuoHHbIH ¢akxrop XII, m1a3MiHHOTeH 1 IPOTPOMOUH, O€JIKM KOMIIEMEHTa
(C1, C3, C7, C9) u dakrop xomrurementa B. Pazmmuust cumramu 3Haunmeivu mpu p < 0,05. Berasieno, uro
HECTaOMIBHOCTh aTePOCKICPOTHYECKHX OIISIIEK aCCOIMUPOBaHa ¢ KoHIeHTpanuer ¢pudynmaa-1 (Exp(B) = 1,008;
p=0,05), mrazmunorena (Exp(B) = 0,995; p = 0,027) u xoarynsuonHoro daxropa X (Exp(B) =0,973; p=0,037).

3akiouenue. [loBbimenHas KoHIeHTpanus GuOynuHa-1 B KPOBH MOXKET PacCMaTPUBATHCS KaK MOTCHINAIBHBIN
OGuomapkep HECTAOMJIBHOCTH aTePOCKICPOTHYCCKUX OJISILICK IPH KOPOHAPHOM aTepockiepos3e. Bo3MOXHOCTH
HCTIOJIb30BAHUS UCCIICIOBAHHBIX OCIIKOB KaK OMOMapKepOB HECTAOMIBLHOCTH ATEPOCKICPOTHYECCKUX OJISIICK TPH
KOPOHApHOM aTepoCKIepo3e TpeOyeT JalbHEMIINX UCCICA0BAHNH X MOTCHIIHAIBHON POJIH B PA3BUTHH JaHHOTO
3a00/IeBaHUSL.

KuroueBble ciioBa: HpOTeOMHBIﬁ aHaJin3, MacCC-CIICKTPOMETpH, KOpOHapHLIﬁ aTEPOCKIICPO3
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Study of associations of blood proteins with development of unstable
atherosclerotic plaques in coronary arteries by quantitative proteomics
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ABSTRACT

Aim. To study the associations of blood proteins with the presence of unstable atherosclerotic plaques in the
arteries in patients with coronary artery disease using the quantitative proteomic analysis.

Materials and methods. The study included patients with coronary artery disease (n = 40); the average age of
patients was 58 & 7 years. Material for the study was blood serum. Protein concentrations in serum samples were
determined using the PeptiQuant Plus Proteomics Kit (Cambridge Isotope Laboratories, USA). Protein fractions
were identified using the liquid chromatograph and tandem mass spectrometer Q-TRAP 6500.

Results. Mass spectrometry revealed an increased concentration of proteins, such as fibrinogen, fibulin-1, and
complement factor H, in the serum samples of patients with unstable atherosclerotic plaques. It took place with a
simultaneous decrease in the levels of o 2-antiplasmin, heparin cofactor II, coagulation factor XII, plasminogen,
prothrombin, vitronectin, complement proteins (C1, C3, C7, C9), and complement factor B. The differences were
considered significant at p < 0.05. It was revealed that the presence of unstable atherosclerotic plaques was associat-
ed with the level of fibulin-1 (Exp(B) = 1.008; p = 0.05), plasminogen (Exp(B) = 0.995; p = 0.027), and coagulation
factor X (Exp(B) =0.973; p = 0.037).

Conclusion. An increased concentration of fibulin-1 can be considered as a potential biomarker of unstable
atherosclerotic plaque development in coronary artery disease. The possibility of using the studied proteins as
biomarkers of unstable atherosclerotic plaques requires further studies on their potential role in the development
of this disease.

Keywords: proteomic analysis, mass spectrometry, coronary artery disease
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OpVIl'VIHa/'IbeIe CTaTbU

BBEAEHUE

HccnenoBanust B 00JacTH 3THOJOTUU M MATOTEHE-
32 KOPOHApHOIO aTepoCKIIepo3a, KOTOpbIe Ipenornpe-
JEISII0T OCIOXKHEHHMsST KOPOHApHOIO aTepocKieposa, B
HACTOSIIIIEe BPEMs aKTyalbHBI M3-3a BBICOKOH pacmpo-
CTPAaHEHHOCTH M CMEPTHOCTH OT 3TOro 3a0o0JieBaHUS.
ATepocKIIepo3, OCHOBA CEpIeUHO-COCYAUCTRIX 3a0o0Je-
Banuii (CC3), BKIFOUaeT B ce0s psiJl MaTOJOTHYCCKUX
MPOIIECCOB: YHAOTECITUAIBHYIO TUCPYHKIINIO, OOIIHPHOE
OTJIOKEHHE JINIIMIOB B HHTHME, 000CTPEHHE BPOKICH-
HBIX M aJalTUBHBIX HMMYHHBIX peakuuii, mpoiudepa-
U0 TJAIKOMBIIICYHBIX KJIETOK W PEMOJCITHUPOBAHUS
BHEKJICTOYHOTO MAaTPHKCa, B UTOT'EC MIPUBOIAIMUX K 00-
Pa30BaHUIO aTePOCKIEPOTHYECKOH Onsiku (AB).

Hecrabunuzanust Ab ycyry0mser matoiorndyeckuii
aTEPOCKIEPOTUIECKUI MPOIECC, MPUBOS K PAa3BUTHIO
ocnoxneHuit CC3. CocTaB ONALIKY ¥ HATUYNE BHYTPEH-
HEro KPOBOM3IIUSHUS B aTEPOCKIEPOTHUECKOI Omsiike
SIBJIAIOTCS HE3aBUCHUMBIM (aKTOPOM PpHCKA DPa3BUTHA
MHCYJbTa U uiemuyeckoi 6onesnu cepaua (MbC) [1].
l'eneTnyecku 00yCIIOBICHHOE HHTHOMpPOBAHUE O-, - U
y-tienieid pubpunorena, dakropa Il u dakropa XI cs-
3aHO CO CHI)KEHHEM PHCKa BEHO3HOH TPOMOOIMOOIHU
(» < 0,001), a uaTHOUpPOBaHUE - U Y-PUOPHHOTCHA —
CO CHIDKEHHEM pHCKa HMHCYIbTa B KPYITHBIX apTEePHIX
(» = 0,001) [2]. PaznuuHble OMOMEXaHWYECKHE H Te-
MOJIMHAMHYECKUE (HaKTOPhI CIOCOOCTBYIOT JiecTalu-
muzannn Ab. HemoBpexaeHHBIN SHAOTENNH COCYI0B
o0amaeT TpOMOOPE3UCTEHTHOCThIO, & TTOBPEXKICHHBII
SH0TENUH (POPMHUPYET MOIIHYIO MPOKOATYJISIHTHYIO aK-
THUBHOCTb. ['eMocTa3 ocymiecTBuseTcs KICTKaMH KPOBU
U IUIa3MEHHOU (DEPMEHTHON CHUCTEMOH, MpeaCTaBJICH-
HOH TECHO B3aUMOJICHCTBYIOIINMH OEIKOBBIMU KOMIIO-
HeHTaMHu. YTOOBI U3yUUTh yUaCTHE PA3TIMUHBIX OEJIKOB B
[aTOreHe3e KOPOHAPHOIO aTepoCKIepo3a, HE0OX0IUMO
UCCIIeI0BATh Crieln(UIECKUI BKIIa] OCIKOB C PO- HITH
AHTUKOATYJIAIUOHHON aKTHBHOCTBIO B pa3BUTHE HECTa-
OMJIBHOCTH aTEePOCKICPOTHIECKUX MOPAXKCHUI B KOPO-
HapHBIX apTEPHUsIX.

Hakonnenue 3HaHW O NATOT€HE3€ KOPOHAPHOTO
aTEepPOCKIIEpO3a M €T0 OCIOKHEHHH BMECTE C pa3BUTHEM
COBPEMEHHBIX METOJIOB MICCIICIOBAHMS BHOCHT BKJIA[ B
MOUCK OCNTKOB — IMOTEHIUAIBHBIX HMPOTHOCTUYECKUX U
quarsoctndeckux OmomapkepoB CC3. Kommdecten-
HBI NPOTEOMHBIM aHaIu3, UCIOJIB3YEMBIH UIsl UIEH-
TUGUKALUN U KOJMUCCTBEHHOTO OINpeesieHus Onoio-
THYECKUX MOJIEKYJ Ha OCHOBE MaccC-CIIEKTPOMETPUH C
TaHJEMHBIMA XUMHUYECKUMH METKAMH, SBJSIETCS MOJIE3-
HBIM METOJIOM B TOYHOM KOJIMYECTBEHHOM OJHOBPEMEH-
HOM OIPE/ICICHUU OETIKOB B Pa3IUYHBIX OMOIOTHUECKUX
obpasuax. HecMoTpst Ha TO, YTO KOJIMUECTBO U3yUaeMBbIX
0EIKOB-KaHIUIaTOB MOCTOSIHHO pacTeT, HE Bcerja Mo

KOHIIa SICHA UX POJIb B MATOT€HE3€ KOPOHAPHOI'O aTepo-
ckiiepo3a. [loHumanue w3MeHeHUI OETKOBOM COCTaB-
JIAIOIIEH KPOBU MPU aTEPOCKIECPO3€ MOMOXKET BBIIBUTH
HOBBIE OMOMapKEPBI JUIsl JIYUIIIEro IIOHUMAHUS YCIIOBUN
Pa3BUTHS OCJIOKHEHUHN JTAHHOTO 3a00JIEBAHUS.

Ilens maHHOTO WCCENOBAaHUS — U3yUYECHUE acCOIHa-
[IUUAN HEKOTOPHIX OEITKOB KPOBH C HATMYNEM HECTAOMITb-
HbIX AB B apTepusix y MyXYWH C KOPOHapHBIM aTepo-
CKJIEPO30M C TIOMOIIHIO KOJTMIECTBEHHOTO IPOTEOMHOTO
aHalM3a.

MATEPUA/IbI U METOAbI

B uccnenoanue 6butn BKITtOUYeHBI nanueHTs ¢ MUBC
Y KOPOHAPHBIM aTePOCKIEPO30M, MOCTYIHUBILKE HA OTe-
palnuio KOPOHAPHOTO LIYHTUPOBAHU, KOTOPBIM B XOJ1€
ofepaluy M0 MHTPAOIEPALMOHHBIM TOKa3aHUsAM Oblia
MIPOBENICHA YHIAPTEPIKTOMHUS U3 KOPOHAPHBIX apTepH.
Kpurepun wuckmoyeHus:: WHPApKT MHOKapaa MeHee
6 Mec, OCTpBIE XPOHHUYECKHE HH(EKIIHOHHO-BOCIIAIHU-
TENBHBIC 3a00JE€BaHMSI WM HX 00OCTpEHHE, MOYCTHAS
HEIOCTAaTOYHOCTh, AKTWBHBIC 3a00JEBaHUS IICUCHH,
pak, rumeprapatupeos3. [IpoTokon mcciaenoBaHus ObUT
onooOpeH studeckuM komuteroM HUUTIIM — ¢unman
Ulul" CO PAH. Bee yqacTHHKH noAmHcany HHPOPMH-
POBaHHOE COTJIACHE HA yYacTHE B UCCICOBAHHH.

Marepuan ucciaeqoBaHHS — 00pas3lbl CHIBOPOTKH
KpOBH. Y BCEX MAllMEHTOB KPOBb 3a0Mpaii U3 TIOKTEBOM
BEHBI YTPOM Haromak. [ljis KOJMYEeCTBEHHOTO MpoTe-
OMHOTO aHajM3a OBbLIM OTOOpaHbl 00Pa3Ibl CHIBOPOTKH
kpoBH 40 My>X4YHMH, KOTOpble OBLIM MOJAETCHbI Ha JBE
rpynnsl o 20 mauueHToB B Kaxkaou. [lepByro rpymmy
COCTaBWJIM NMaLKMEHTHI (CpeaHuii Bo3pacT 58 + 4 jer), y
KOTOPBIX, 110 JaHHBIM TUCTOJIOTHYECKOTO aHaIH3a, OBLIN
TOJBKO cTabmipHbIe AB. Bropyto rpymimy cocraBmy ma-
UEeHTHI (cpeannii Bo3pact 57 + 10 5er), y KOTOpBIX, O
JaHHBIM TUCTOJIOTHYECKOTO aHAIIN3a, B 00pa3nax KpoBU
ObUTH TOJIBKO HecTabmibHble AB. OrmpeneneHue KOH-
[EHTpaIK OEITKOB B 00pa3iiax ChIBOPOTKH KPOBH IMPO-
BOJIMJIH C TIOMOIIBI0 HaOopa PeptiQuant Plus Proteomics
Kit (Cambridge Isotope Laboratories, CILIA) o meTo-
JIIKE TIPOU3BOJUTENS C HEKOTOPBIMH MOJTU(DUKAITUSIMH.

i npoBeieHUs TPUIICUHOIIN3A B pacTBope K 10 MK
o0pasiia CbIBOPOTKH KpoBH 100aBisin 20 MKJT pacTBOpa,
conepxkaiero 9 M moueBuHsl, 20 MM nuTHOTpENTONA,
300 MM Tpuc-HCI (pH 8,0). B oTnenbHyto mpobupky
BHOocuIM 10 MKJI pacTBOpa OBIYBETO CHIBOPOTOYHOTO
anpOymuna (BCA), ucnonszyemoro B JaibHeiieM B
KayecTBe pacTBOpa MATPHLbI A TOYEK KaaHuOPOBKH.
O6pa3ipl uakyouposanu 30 mus npu 37 °C. Bo Bce npo-
Ooupku BHOCHIHM 110 20 MK pactBopa 100 MM #onaner-
amuna. MaxyOompoBanm 30 MIH B TEMHOTE ITPH KOMHATHOI
temneparype. Jlo6asmsum 272 Mk 100 MM Tpuc-HCl
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(pH 8,0) u 35 Mk pacTtBopa TpuricuHa. MHKyOupoBamu
18 u ipu 37 °C. IIpoTeonu3 ocTaHaBIUBAJIN BHECEHUEM
343 mka 2%-i1 MypaBbUHON KHUCIOTHIL.

Cwmech JIeTKMX (HEMEUEHBIX) TEeNTHIOB Pa3BOIMIN
B 60 MK pactBopa 30%-ro aneronurpuia, 0,1%-i my-
PaBbUHOI KHUCIOTHL. ['OTOBUIIM CEpHIO pa3BeACHUMN IS
KannOpoBKH 110 cxeMe. CMech MeNTHIOB, MEUCHBIX TSDKe-
JIBIMH CTAOMITBHBIMHU H30TOIIAMH, Pa3BOAMIN B 450 MK
30%-ro aueronutpuna, 0,1%-it MypaBbUHOM KUCIOTHI U
WCTIOJIH30BAJIU B KAUECTBE BHYTPEHHETO CTaHIapTa.

B npo6upku BHOCHIM Mo 40 MK 00pas3moB CHIBO-
poTKHU nocie TpuncuHonusa u no 40 mxn pacrsopa bCA
Iocie TPUICHHONIM3Aa. Bo Bce MpoOHPKM BHOCHIH TIO
10 MK pacTBOpa MEUEHBIX MENTHAOB. B mpobupku c
BCA nobapnsinu mo 10 MK COOTBETCTBYIOIIETO pas-
BEJICHUs CTAaHIApTOB AJS KaluOpOBOUHOH KpuBou. B
MPOOUPKHU ¢ 00pa3aMu CHIBOPOTKH BHOCKIIH 110 10 MK
pactBopa 30%-ro aueronutpuia, 0,1%-ii MypaBbUHON
KHCIOTHl. Bo Bce mpoOupku mobapnsmu mo 540 Mk
0,1%-i11 MypaBbUHON KUCIIOTHI.

OuncTKy 00pa3moB MPOBOAMIN Ha KapTPUIKAX LIS
TBepaodaszHoi skctpakiuu Oasis HLB (Waters, CIIIA),
10 mr. Kaprpumku akruBupoBanu 600 MK MeTaHONA U
ypasHoBemmBany 600 Mk 0,1%-i1 MypaBbHHOIN KUCTOTBL
Brocuiu o 510 Mk o6pasna, mpombiBaian 600 MK BOJIBI
3 paza. [lentuns! >mrouposanu 300 mxi pactBopa 50%-ro
aneronutpuia, 0,1%-# MypaBbuHON KuCIOTHI. [Tonyyen-
HbIE 00pa3ibl 3amopakuBany pu —80 °C 1 BEICYIIUBAIHN C
noMoIbko JroduibHo cymiku FreeZone 2.5 (Labconco,
CIOA). Cyxue ocanku pazsoxwiud B 34 wmxan 0,1%-i
MypaBBUHOM KHCIOTHI M HCTIOIb30BAIH IS aHAJIH3A.

JIeTeKIHMIO MEeNTHIO0B OCYIIECTBISIIM METOJIOM MO-
HUTOPUHTA MHO>KECTBEHHBIX peaknnii (MRM — Multiple
Reaction Monitoring) Ha mMacc-ciekrpomerpe Q-TRAP
6500 (AB Sciex, CILIA), KkoOMOMHHPOBAHHOM C KHUIAKOCT-
HeIM xpoMmaTorpadom Infinity 1290 (Agilent, CIIIA).
Xpomarorpapuueckoe pasfeiacHue MPOBOJMIN HA KO-
nonke Titan C18, 1,9 mxm (Supelc, CIIIA) B HECKOJIBKO
aranoB. CkopocTh notoka — 0,4 MiI/MHH, Temreparypa
paznenenus — 45 °C.

JleTeKTHPOBAIH TIOJIOKHUTEIBFHO 3apsHKCHHBIC HOHEI,
MOJTYYCHHBIE C TIOMOIIBI0 HOHU3AINH HJIEKTPOCIIPEEM B
ucrounuke Turbo Spray lonDrive. Iloctpoenue kaiu-
OpOBOYHBIX KPUBBIX U OMPEICICHUE KOHIICHTPALIMH Oell-
KOB OCyIIeCTBIIsUTH B iporpamMme MultiQuant 3.0.2 (AB
Sciex, CIIA) mo mnomanun nukoB MRM-niepexoios,
cnenu(GUIHBIX IS KaXKI0TO UCCIIE0BAaHHOTO MENTH/IA.

Cratuctuyeckyto 00paOOTKy JaHHBIX MPOBOAM-
JU C wHchoiib3oBaHueM mnporpammbl SPSS 20.0 ans
Windows. CraTucTuyeckuil aHajau3 BKIOYall TecT Ha
HOPMAaJILHOCTh pacipenenenus npusnakos Koamoropo-
Ba — CMHpHOBa, CpPaBHHUTEIBHBIN aHaMU3 10 MaHHY —
YutHu. Bo3pact manueHToB MpHUBEACH B BHIC CPEIHUX

3HAYEHHUI U CTaHAAPTHOTO KBAJIPATUYHOTO OTKIOHEHUS
nepeMeHHbIX (M + o). PesynbraTel B Tabnuie mpuBe-
JeHbl B BHJE MEIUaHbl, MHTEPKBAPTUIHLHOTO pa3Maxa
Me [Q,;0.]. C uenpro noucka accounanui ObuT IpoBe-
JIeH MHOTO()aKTOPHBIN JIOTUCTHYCCKUI PEerpecCHOHHBIN
aHanm3. Paznuaus cauTany CTaTHCTHYSCKH 3HAYNMBIMHU
mpu p < 0,05.

PE3Y/IbTATbDI

[IporeoMHoe npoduiHpoBaHrne 00Pas3IoOB CHIBOPOT-
KM KPOBH TPOBOJMIIN C IMOMOIIBI0 Habopa PeptiQuant
Plus Proteomics Kit. Bcero 0bu10 HACHTHOUITMPOBAHO
125 GenkoB. UaeHTH(UKAIIUIO OCITKOB OCYIIECTBIISIN
METOOM MOHHMTOPHHIA MHOJKCCTBEHHBIX PCaKIUH Ha
TPOHHOM  KBaJIPYIOIb-BPEMSIIPOIIETHOM  MAacC-CIIeK-
TPOMETPE CBEPXBBICOKOTO pa3pelieHUs ¢ WOHM3AIMCH
3NIEKTpocIpeeM, KOMOMHMPOBAHHOM C BBICOKOA(dek-
TUBHBIM HIKOCTHBIM XpoMaTorpadom.

Anamm3 auddepeHnuanbHol Kenpeccur Oenka ObLT
MPOBEICH 0 JIBYM TEXHUYECKUM MOBTOpPAaM KaKIOTO 00-
pasua. B pe3ynprate cpaBHHTENFHOTO aHAIN3a OBLTH BBI-
JIeICHBI OCJKM, KOHIICHTPAIMS KOTOPBIX CTATHCTHICCKH
3HAYUMO pa3yinyaiack B HccleayeMbIx Tpymmax (p < 0,05).

OJIMH 13 OCHOBHBIX OCIIKOB CBEPTHIBAIOIIECH CHCTEMBI
KpOBH, (PMOPUHOTEH, 3HAUNTEIHHO OTIIHYAJICS B HCCIIe-
JyeMbIX rpymnax. B rpyrirme naimueHToB ¢ HeCTaOUIbHbI-
MU OJIAIIKAMH KOHIICHTPALUS KKJIOW U3 ABYX U30(OpM
(ubpuHorena (chain o u chain y) Osa B 1,8 u 2,5 paza
BeIlIe (Tabnuma). I1pu 3ToM ypoBeHb CBSI3aHHOTO ¢ (hu-
OpMHOTCHOM M YYacCTBYIOLIETO B 0Opa30BaHMU CTYyCTKa
¢ulynuHa OBUT TAKOKE BBIIIC B TPYIIIE MAIIMEHTOB C He-
cTabmibHbIME OJsiiikamu. Kpome Toro, MHOTogaxTop-
HBIA JIOTUCTHYCCKUN aHaM3 MOKa3al, 4YTO HeCTaOWiIb-
HOCTh aT€POCKICPOTUIECKUX OJISIIECK ACCOIMUPOBAHA C
koHueHTpanuneit ¢pudynmaa-1 (Exp(B) = 1,008; 95%-it
noBepurtenbHbId naTepBat (W) 1,000-1,015; p = 0,05).

B mamem uccienoBaHHHM ypOBEHb TJIABHOTO KOM-
MMOHEHTa (PUOPHHOIUTHUECKON CUCTEMBI IJIa3MHHOTe-
Ha OBUT BBIIIC B TPYNIIE MAMEHTOB CO CTAOMIBHBIMU
omsmkamu (p < 0,05). Taxke MHOro(akTOpHBINA JIO-
TUCTUYECKHUI aHalM3 I0Ka3al, YTO HEeCTaOMIbHOCTh
ATePOCKIIEPOTHUECKUX OJSIICK OTPHUIIATEIBHO ACCOIH-
UpOBaHa ¢ KOHLEHTpauued miaasmuHorena (Exp(B) =
0,995; 95%-i1 11 0,990-0,999; p = 0,027), kohakTopom
renapuna 2 (Exp(B) = 0,999; 95%-it 11 0,998-1,000;
p = 0,010) n koarymsiunonssM ¢paktopom X (Exp(B) =
0,973; 95%-11J11 0,949-0,998; p = 0,037). GubpuHoNU-
TUYECKasl aKTUBHOCTh KPOBH 3aBUCHT TAKXKe OT HHTHOH-
TOpoB (pubpuHONM3a. KoHIEHTpalus MHruOuTOpa aK-
tuBaTopa miuazmuHorena-1 (PAI-1) na 13% Obuia Bble
B TpYIIE MAWEHTOB CO CTAOWIBHBIMHU OJISIIKAMH, HO
YPOBHSI CTaTHCTHYECKOM 3HAYMMOCTH HE [OCTHTala
(»=10,102).
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Tabnuna
KosmyecTBennas mace-ciekTpomMerpuyeckast uaeHnTugukauus oenxos B kposu, Me [0,:0. ]
Konuenrpanus 6enka, fmol/pl
Ha3zBanwue Genka p
I'pymma 1 I'pymma 2
®ubpunores, chain o 143,5[139,4;147,7] 254,4 [243,6;284,9] 0,006
DdubpunoreH, chain y 45,9 [40,9;52,1] 120.9 [45,4;165,8] 0,005
Oubynun-1 663,9 [576,1;748,6] 735,2 [600,4;796,0] 0,038
DUOPOHEKTHH 429,6 [234,0;522,5] 256,2 [197,9;402,3] 0,161
TpombocmonauH- 1 75,0 [63,0;95,2] 75,1 [53,8;89,8] 0,419
BuTpoHekTHH 2839,5[2166,2;3362,2] 2151,0 [1654,0;2878,0] 0,005
0-2-aHTHUIIA3MUH 522,2 [427,2;649.,4] 472,2 [323,4;599,2] 0,034
0-2-MaKporIo0yIIHH 4885,0 [4342,5;5345,5] 4714,5[3324,5;5868,2] 0,376
Awnrurpomous 11 3880,0 [2460,75;4845,75] 3272,5[3017,5;4291,0] 0,844
Kodaxrop remapuna 2 4274,5 [4057,7;4577,5] 3803,0 [3055,0;4233,0] 0,0001
Koarymsiunonnstii paxrop 1X 87,8 [67,7;107,9] 74,1 [48,2;124,0] 0,166
Koarymsiunonnstii ¢paxrop X 136,0 [107,5;142,4] 105,3 [92,3;123,3] 0,065
Koarymsiunonnstit haxrop XII 419,4 [294,9;525,0] 291,1 [265,8;380,6] 0,0001
Kununoren-1 178,3 [162,5;205,7] 175,5[154,9;192,1] 0,346
Kommnonent komruiementa C1q, subunit B 67,1 [53,3;95,9] 68,5 [57,2;80,2] 0,538
Komnonenr komruiemenrta C1q, subunit C 106,2 [93,8;143,3] 112,1[92,4;146,5] 0,939
Komnonent komriementa Clr 251,2[169,7;273,6] 194,0 [164,2;242,5] 0,106
Kommnonent kommiementa Cls 47,4 [42,8;54,0] 43,8 [34,0;74,8] 0,729
KommonenT komrementa C3 586,8 [469,1;717,1] 471,8 [408,7;572,0] 0,008
Komnonent komriementa C7 75,9 [56,4;82,0] 60,4 [54,2;74,9] 0,006
KomnonenT kommiemenra C9 191,3 [113,9;212,5] 137,7 [75,4;185,5] 0,026
®dakrop KomIieMeHTa B 4985,0 [3585,0;6251,2] 3980,5 [3698,0;4358,7] 0,017
®dakrop komriementa H 526,4 [463,3;587,8] 581,4 [531,9;626,6] 0,018
Wuruburop nporeass miazmsl Cl 2037,0 [1565,0;2294,0] 1651,5[1092,0;2234,7] 0,041
MHrnburop ceprHOBOI POTEa3bl IIIA3MBI 51,4 [48,2;62,1] 49,4 [46,5,74,6] 0,769
Muruburop akTuBaropa ria3MuHoOreHa- 1 27,6 [21,1;36,4] 24,1[19,2;32,1] 0,102
ITnasmunoreH 933,1 [833,2;1050,5] 803,5 [695,6;879,2] 0,001
IIporpombuH 902,2 [711,1;1044,2] 788,4 [718,7;821,1] 0,047

Kpome Toro,

y MalMeHTOB CO CTaOMIbHBIMHU

HaIlleM HMCCIICIOBAaHUN 3HAYUMOW pa3HUIIBI MKy CyO-

OJisIIKaMM KOHIIEHTpaLusi OelKOB, MEPBUYHBIX AHTU-
KOAaryJisiHTOB (0-2-aHTUILIA3MUH, 0-2-MaKpOTrjIo0yJIuH,
Ko(akTop renapuHa 2), Oblia 3HAYUTEIHHO BBILIE (CM.
tabnuiry). [Ipu aToM comepskaHue B KPOBH aHTHKOATY-
nsHTa aHTUTpoMOUHa 111 OBUTO BBIIIE y TAIUEHTOB C
HecTaOMITbHBIMY OJisiiikamMu. AHTUTpOoMOuH I11 siBnsieT-
Csl YHUBEPCAJIbHBIM HHIHOUTOPOM TPOMOWHA M TTOYTH
BceX (paKTOPOB CBEPTHIBAHUS, UTO MOATBEPIKITACTCS
HAIlUM HCCIICIOBAaHUEM, YPOBEHBb KOAryJISIIHOHHBIX
(paxropos I1X, X u XII HIKe y ManueHTOB TPYIIIHI 2.
[Ipu 3TOM ypoBeHB KoarymsaiuoHHOro (akropa XII
B TPYIIIE MAIUEHTOB CO CTAOMIBHBIMU ONAIIKaMU ObIIT
JIOCTOBEPHO BbIIIE. BBICOKOAKTUBHPOBAHHBIN (akTOp
XII B KOMIIJIEKCE ¢ KUHUHOT'€HOM O0YCIIOBIMBAET BHY-
TPEHHIO aKkTuBaIuoo (GubpuHonusa. B Hamem ucciue-
JIOBaHMM YPOBEHb KUHHHOIEHA ObLI BBbIIIE B IPYIIe
MAIMEHTOB CO CTAOWIBHBIMH OJAIIKAMH, HO YpPOBHS
CTaTUCTUYECKOM 3HAYUMOCTH HE JOCTHUT AL
CyliecTByeT B3aUMOCBA3b MEXKIy MEXaHH3MaMu
o0Opa3oBaHusi TPOMOOB W HMMMYHHOW akKTHBaluei. B

kommnoneHTamu C1 (Clq; Clr; Cls) B mcciemyeMbix
rpynmnax He oOHapyxeHo (cM. Tabnuiy). Ho cymmapuo
coJiepKaHue KOMIOHeHTa KoMruieMeHTa C1 ObIIo BhIlIe
B TPYIIE MAIMEHTOB co cTabuibHbiMU AbB, uem ¢ He-
ctabunbubiMu AB, 1 coctaBuna 471,37 fmol/pl npotus
446,48 fmol/ul ((p < 0,0001). ConepxaHue KOMIIOHEH-
toB kKomruiemenra C3, C7, C9 u dakropa KomMIuieMeH-
Ta B OBUTO BBIIIE B TPy MAIMEHTOB CO CTAOMIBHBI-
mu Ab (p < 0,05). A ypoBeHb (pakTOpa KOMILJICMEHTA
H, npurumaromero ygactie B uHaktuBanuu C3b, ObuT
Bhimie Ha 10% B rpymie manueHToB ¢ HECTaOMIBHBIMU
ADB (cm. Tabnuiry).

OUOPOHEKTHH, TPOMOOCTIOH/TUH ¥ BATPOHEKTHH TaK-
K€ yJacTBYIOT B KacKaJe KoaryJsInuu, CIOCOOCTBYS ajI-
re3ur TpOMOOIIMTOB. B Halem uccietoBaHUY 3HAYMMOMN
Pa3HHIEI B COIEpKaHNU (pHOPOHEKTHHA B TPOMOOCTIOH-
JIMHA MEXKIY HCCIIEyeMbIMU TpyNIaMu He oOHapyke-
HO. A KOHIIGHTpallMsi BUTPOHEKTHHA ObLIa 3HAYUTEIb-
HO BBIIC y MallMEHTOB CO CTaOWJIBHBIMH OJISIIKaMU

(p = 0,005).
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OBCYXKAEHUE

[Ipomece aTepockiiepo3a Hepa3phIBHO CBSI3aH C BOC-
MaJCHUeM W JHIOTCIHaTbHOW MUC(HYHKIHEH COCYIOB.
HemnoBpexieHHbIH SHIOTENNH COCYI0B 001a1aeT TPOM-
OOPE3MCTEHTHOCTBIO, a TOBPEKIACHHBIA 3HIOTENUH —
3HAUNUTEIBHBIMH MTPOKOATYJITHTHRIMH CBOMCTBAMHU.

B mamem unccnenoBaHuM ypoBeHb (pUOpHMHOTEHA U
CBSI3aHHOTO C HUM (HOyIHHA-1 3HAUUTETBHO OTIHYAI-
csi B uccienyeMelx rpynnax. Konuenrpanus kaxaoi
u3 AByx usodopm ¢udpuHorena (chain o u chain y) u
(ubynuHa-1 Oblna BhIIIE B TPYIIE MAEHTOB C HECTa-
OunpHBIMU OnsiiKamMu. MHOTO(aKTOPHBIN JIOTHCTHYE-
CKuil aHanM3 mokasai, 4To HecTaOuwibHOCTH AB acco-
UUPOBaHa ¢ KOHICHTpanued GpudynnHa-1. Panee Hamu
OBUIO YCTaHOBJIEHO, YTO MaKCHUMalbHOE KOJIMYECTBO
(hubprHOreHa OBUTO B TKaHHW CTAOMIIBHBIX (DUOPO3HBIX
Ab, a B HecTaOmbHBIX AB ypoBeHb Oenka ObLT HEe3HA-
quTenbHO HWke [3]. Takum oOpazom, MBI mpejroiara-
€M, YTO BBICOKAsl KOHIICHTpaIs GuOprHOTeHa U (HUOY-
muHa-1 MOXET OBITh MEPCIeKTUBHBIMH OHOMapKepoM
HecTaOWIbHOCTH AB B KpOBH MAIMEHTOB ¢ KOPOHAPHBIM
aTEPOCKIIEPO30M.

benku ¢ubpoHEKTHH, TPOMOOCHOHANH W BUTPOHE-
KTHH YYacTBYIOT B Kackaae koaryismuu. llokazano,
YTO aKTHUBAIMS TPOMOOLUTOB MPHUBOIUT K JIOKAJIBHO-
My BBICBOOOXEHMIO (puOpuHOreHa, (GpUOPOHEKTHHA,
vWEF, TpomOocnoHANMHA, BUTPOHEKTHHA M (DAaKTOPOB
CBEpPTHIBAHUSI, CIIOCOOCTBYS AATe3UMM TPOMOOLUTOB U
yCUIIeHUIO Koarysiuuu [4]. B Hamem wuccrenoBaHun
3HaYMMOHM pa3HULlbl B coAep)KaHuM (PUOPOHEKTHHA W
TPOMOOCHOHJIMHA MEXIY HCCIeyeMbIMH TpYyINIaMu He
00HapyKEHO.

BUTpOHEKTHH SIBISIETCSI OCHOBHBIM TJIHKOMPOTEH-
HOM KJICTOYHOW aJre3nu, COACep)KaIlluMCs B TUIa3Me U
BHEKJIETOYHOM Matrpukce. [loBBIMICHHAs AKcTIpeccus
BUTPOHEKTHHA MOXKET CIIOCOOCTBOBAThH Pa3BUTHIO XPO-
HHYECKHUX COCYIHUCTHIX 3a00JIeBaHMi, TaKUX KaK aTepo-
CKJIEPO3, UTpasi BAXKHYIO POJIb B TOMEOCTa3e COCYIIOB U
MaTOJIOTHYECKOM PEMOJICTHPOBAHUN cocyoB. VHrnou-
TOp akTuBaTopa ruiasmuHoreHa (PAI-1) crumynupoan
9KCIPECCUI0 BUTPOHEKTHHA IIyTeM CBS3BIBAaHMSA Oen-
Ka-1, acCOIMMPOBAHHOTO C PELENTOPOM JHUIIONPOTEHU-
HOB HH3KOH IIOTHOCTU. KOHIIEHTpalys BUTPOHEKTHHA
B IJ1a3Me KPOBHU Obljla 3HAUYUTEIILHO CHHYKEHA Y MBILIEH C
nepunurom PAI-1 no cpaBHenuto ¢ koutposiem [5]. Bu-
TPOHEKTHH, CBA3bIBasch ¢ PAI-1, mpuHuMaeT yyactue B
aktuBanuu (pudbpuHoimsa. [lpu atepockinepo3e COHHBIX
apTepuil MmokKaszaHo, 4to ypoBeHb PAI-1 B mima3me xpo-
BU OBUI CHIDKCH B TPYIINE MMAIIEHTOB 110 CPABHEHHIO C
koHTposem. [Ipu stom ypoBens PAI-1 monoxurensHo
KOpPPEIHPOBANl C YPOBHEM BHTPOHEKTHHA B TPYIIIIE IIa-
IIMCHTOB C aTEPOCKIIEPO30M, BO3MOXKHO, H3-32 IIOBHI-
nieHust GUOPUHOTUTHYECKON aKTUBHOCTH U TIPOTPECCH-

poBaHMs 3a00J€BAHUS 32 CUET YCUJIEHUSI COCYIUCTOrO
pemoaenupoBanus [6]. YpoBeHb BUTPOHEKTHHA B KPOBU
y nauuenTtoB ¢ UBC 3HaunTenbHO BbIIE, YeM B KOH-
TposnbHOH Tpymme. IlpeanonoxurenbHo, BUTPOHEKTUH
ssisiercs mapkepom UBC [7]. B namewm nccnenoBannn
KOHIICHTPAINs BUTPOHEKTHHA B KPOBH ObIJIa 3HAUUTENb-
HO BBIIIE y TAIIUCHTOB CO CTAOMIBHBIMHU OJISITITKaAMH.

Panee B mpoCHEeKTMBHOM KOTOPTHOM HCCIIEOBAHUU
OBUTO YCTAQHOBJIEHO, YTO BBICOKHE YPOBHHU (DaKTOPOB
IX n XI u a-2-aHTHIIIa3MuHa OBUIM CBSI3aHBI C MOBBI-
meHHbiM prckoM MBC u He 3aBucenu oT Ipyrux ¢ax-
TOpOB KOopoHapHOTO pucka [8]. TlokazaHbsl KOppensiu-
OHHBIC CBSI3M MEXAY ypoBHeM ¢akTopa XII B kpoBu H
HAJIMYMEM YS3BUMBIX aTEPOCKIEPOTHUECKUX OJIsIIeK B
KOpOHApHBIX apTepusix [9].

B namem uccnenoBaHuM y MAIMEHTOB CO CTaOWIIb-
HBIMU OJISIIKAMU KOHIICHTPALUH OCIIKOB 0-2-aHTHILTA3-
MHUHa, 0-2-MakporioOyiauHa, KodakTopa remapuHa 2,
KoaryJssnuoHHoro (akropa XII ObulM  3HAYMTEINB-
HO BBINIE, YeM BO BTOpoW rpynme. AHTUTpoMmOuH 11
(AT-III) s;BysieTcst yHUBEPCATLHBIM HHTHOUTOPOM TPOM-
OWHa M ITOYTH BCceX (PaKTOPOB CBEPTHIBAHUS, HO B HAIIIEM
WCCIIE/IOBaHNU KoHIeHTparus B kpoBu AT-III Oputa
BEIIIIE Y TTAIMCHTOB C HECTAOMIBHBIMH OJIAIIIKAMU, XOTS
YPOBHS CTAaTHCTHUYECKOHN 3HAYMMOCTH HE JOCTHTHYTO.

YpoBeHb KoarymsuoHHBIX (akTopoB 1X, X u XII
ObUT HIDKE y TMarueHToB 2-if rpynmsl. [Ipu sToM norn-
CTUUYECKUI PErpecCUOHHBIM aHaIu3 IM0Ka3aj, 4To He-
cTabuiIbHOCTE Ab MMeeT oTpuILlaTEIbHYIO CBSI3b C KOH-
[EHTpaIel KoaryJsuoHHOro aktopa X, Kodakropa
remapuHa 2 v Iia3MUHOTEHA.

Panee 6b110 oKazaHo, yTo ypoBeHb AT-II1 Ob11 cHU-
EH B MOArPYIIE BBICOKOIO PHCKAa OCTPOro KOPOHap-
Horo cunapoma (OKC) mo cpaBHEHHIO ¢ KOHTPOJIHHON
rpymmoit (p < 0,05). Moaens TOrucTHYECKON perpeccun
npojeMoHcTpupoBaina, yto AT-II1 ObuT 3amUTHBIM (hak-
topom (OR =0,958; p = 0,012) nnst OKC. Yposens AT-
[II mponeMoHCTpUpPOBaI NPOrHOCTUYECKNAE 3HAYEHUS Y
nauveaToB ¢ OKC u ObuI CBS3aH C TSKECTBHIO CTEHO3a
koponapHoit aprepuu [10]. B To e Bpemst CHUKEHHBIN
yposenbs AT-III He sBIsIETCS HE3aBUCHMBIM (paKTOpOM
pHcKa pa3BUTHS HH(apKTa MHOKapaa [11].

BricokoaktuBupoBaHHbIH (paktop XII B kommiekce ¢
KUHHUHOTCHOM 00YCIIOBIMBACT BHYTPEHHIOI aKTHBAIHIO
(ubpuHONM3a. KMHUHOTEH SIBIIETCS TMpEAIIECTBEHHH-
KoM OpaJWKWHUHA M KaJUIMJUHA, OENKOB, BBI3BIBAIO-
IMX Ba30AMJIATALMIO U COKPALIEHHE TJIaJKUX MBbIIIILI.
Kpome Toro, uTo KMHHHBI M3BECTHBI CBOEIl CIIOCOOHO-
CTBIO K MHJIYKIIMM OKCHJA a30Ta M NPOCTAUKINHA, KO-
TOpBIE OIMOCPEAYIOT KapAHONPOTEKIHIO, OpaJuKUHUH
CIocOOCTBYET BOCHANCHHUIO, GubOporuiazuu U Gpudposy
nociie MH(papkTa MUOKapaa y kpeic [12]. Takum oGpa-
30M, KUHUHOI'€H UIPAET POjb B BOCHAIEHUH, KOHTPOJIE
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apTepHUajIbHOIO JaBJICHUS, KOATYJSIMM U BOSHUKHOBE-
HUM OoJeBbIX omyiieHuil. [Ipu geduunte KMHUHOrEeHa
MIPOMCXOANUT CHI)KEHHE YPOBHS OpaJuKHHUHA, HE BIIH-
stroniee Ha (pyHKIIHIO JIEBOTO XKEIy0UKa, HO BIIHSIONICE
Ha PUCK Pa3BUTHS HIIEMUYeCcKor Oose3nu cepama [13].
B Hamem mccnenoBaHUM ypOBEHb KHHUHOTCHA HE Pa3-
JIMYAJICS B HCCIEAYEMBIX TpyTIax marnuenTos. Ho o6Ha-
PYKCH BBICOKHMH YpOBEHB INTA3MHHOTEHA U HHTHOUTOPA
¢ubpuHONM3a PAI-1 B rpymme mamueHToB cO CTa0MIIb-
HBIMH OJISIIIIKAMHU.

CylecTByeT B3aUMOCBS3b MEXAY MMMYHHOW aKTH-
BalMel, BOCHaleHHMEeM M MeXaHu3MaMH 00pa3oBaHUs
TpoMO0B. CHcTeMa KOMIUIEMEHTa — He TOJIBKO AJIEMEHT
BPOXKJIEHHOTO UMMYHHOT'O OTBETA, HO M KJIFOYEBOM Me/Iu-
aTop BocmanuTensHOro npoiecca [14]. benku cucremsl
KOMIDIEMECHTA HEOJHOKPATHO aCCOIMUPOBAIHCH C PEMO-
JISTMPOBAHUEM COCYOB U arepockiiepo3om [15, 16].

HaxannuBaroniuecss JTaHHBIE HUCCIETOBAaHUN YyKa3bl-
BAIOT Ha TO, YTO AHOMAJHS KOMIIOHEHTOB KOMILIEMEHTA
Y BO3HHKAIOIIAsl Ype3MEpHasi aKTUBAIMS KOMILJICMEHTA
CBsI3aHBI ¢ areporeHe3oM. OOHapyKeHHE OTJIOKECHUI
C3b/iC3b u MAC B aTepOCKIEPOTHYECKUX apTEPHIX
YKa3bIBaeT Ha MOBBIIICHHYIO aKTHBAIIMIO KOMIUIEMEHTA
[17]. CuctemMa KOMIIJIEMEHTA MOXKET MOJYJIHPOBATH aK-
THUBAIMIO TPOMOOIIMTOB M TOCIEayomee 00pa3oBaHue
TpoMOOB. Co00IIANIOCh, YTO HECKOJIHKO KOMIIOHEHTOB
CUCTEMbI KOMILJIeMeHTa, BKItouass C3 u meMmOpaHoara-
KYIOIIMKA KOMIIJIEKC, CBA3aHbI C TPOMOOILUTAMHU U CTaHO-
BATCS (PYHKLHMOHAIBHO ACUCTBYIOIIUMHU MIPH aKTUBALIUN
TpoMOoI1uTOB [18].

CucremMa KOMITJIEMEHTa MOXET OBITh aKTHBHPOBAHA
OTHMM W3 TpeX MyTel: KIaCCHYECKUM, albTepHATHB-
HBIM ¥ JIEKTMHOBBIM. Bce Tpu cxonstcst Ha ypoBHe C3
¢ obOpazoBanueM kKoHBepTa3 C5, 4TO B KOHEYHOM HTOTE
OpUBOAUT K moiumepusaru C9 u cOOpke KOMIUICKCOB
MeMOpaHHO# araku. Kimaccumueckuil myTh akTUBHpYeT-
cs pacrniozHaBanueM aHtuten Clq WM amonTOTHYECKUX
KJIETOK, CBSI3aHHBIX C aHTUI'€HAMH WJIM MUKPOOHBIMHU TIO-
BepxHOCTsMH. Bo3neticteue C1q Ha ero MHIIEHb TPUBO-
JIIT K akTHBanuu cepuHoBBIX mpoTea3 Clr u Cls, 3a xo-
topeiMu crieayeT Cls-omocpenoBanHoe pacmeruienne C4
Ha aHadwmratokcud C4a u oriconnH C4b [14, 18]. Tpom-
OOIUTHI MOTYT TakXke BbICBOOOXHaTh Clq mpH akTHBa-
IIM, TEM CaMbIM aKTHBHPYS Ipyrue TpoMOouutsl [19].
CyImecTByeT HECKOIbKO TOUEK B3aUMO/ICHCTBHUS B KacKa-
Jie KOMITJIEMEHTa M CHCTeME CBEPThIBAHUS KPOBH (HAMPH-
mep, pakrop Xlla, koTopslit MoxeT akTuBUpoBaTh Clq 1,
CJIeZI0BATENbHO, KIIaCCHYeCKUi myTh KoMIuieMeHTa [20]).

B Hamewm uccie10BaHUM 3HAYUMOM Pa3HULIBI MEXKTY
cyokomnonenramu C1 (Clq; Clr; Cls) B ucciegyembix
rpymmax He oOHapyxeHo. Ho cymmapHO comepskanne
KoMIToHeHTa KomiuieMeHTa Cl OBLIO BBIIE B TpyIIIE
MAIMEHTOB O CTa0MIBHEIME AB, a conmepikanie KoMITo-

HentoB koMmiuiemenTa C3, C7, C9 u ¢akropa xomruie-
MeHTa B ObL10 BbIIIE B IpyMIie MAUEHTOB CO CTA0UIIb-
HeiMu AB (p < 0,05). YpoBeHb (hakropa KOMILJIEMEHTa
H, cmyxamero kodakropom it umHaktuBaimu C3b,
ObLI BBILIE B TPYIIIE MAUEHTOB ¢ HecTaOUIbHbIMU AB
(cM. TabmnumIy).

Panee npoBeneHHble ucciaenoBaHus METOIOM UMMY-
HO-(DepPMEHTHOTO aHalli3a MOKa3alll BHICOKUI ypPOBEHBb
C5b-9 B yromnmieHnu HHTUMBI U (UOPO3HBIX OIAIIKAX
M0 CPaBHEHHUIO C HOpMalbHOHN TKaHblo. [Ipu atom ypo-
BeHb C5b-9 B yTONIIEHUSX UHTUMBI ObUIH BBINIC, YEM B
(bubpo3HBIX OJsIIKaX. DTO MO3BOJIMIIO aBTOPAM MPEIIIo-
JIOXKUTb, YTO AKTUBALMSA KOMILJIEMEHTa MPOUCXOJIUT He-
MIOCPEJICTBEHHO B CTEHKE apTepuH U ABISETCS aKTUBHOM
4acThiO areporenesa [16].

Bocnanenne m axTuBauus CUCTEMBbl KOMIUIEMEHTA
C5b-9 mpenpacrionaraloT K pa3pbiBy aHEBPU3MbI BHY-
TpuaepenHoii aprepun [21]. B skcmepumenTe Ha KH-
BOTHBIX ITOKa3aHO, 4To (hakTop Komriementa C5a u ero
peuenTtop C5aR skcnpeccupyrorcs B ysS3BUMBIX aTepo-
CKJICpPOTHYECKHX OJIAIIKaX. 3HAYUTEIBHOE YBEITHMUCHHUE
C5aR B Omsmike OpUT0 OOHAPYXKEHO Y MBIIICH, TOTyYaB-
mux CSa, npu 3ToM MecTHOe JieueHue CSa mpuBeso K
MOPA3UTEIIEHOMY YBEJIMYEHHIO KOJHUYECTBA pPa3pylle-
HUH OJSIIIKY C COMYTCTBYIOMIUM KpoBOoTedeHHueM. Kpo-
Me TOr0, IIaJJKOMBIIICYHbIE KJIETKH U YHJIOTEIHAIbHBIE
KIIeTKH nocie o0pabotku C5a in vitro noxkasanu 3amMer-
HOE€ YBEJIMYEHHE arloITo3a, YTO MOXKET CIIOCOOCTBOBATh
HECTaOWIBHOCTH TopaxxeHus in vivo [22]. Taxxke ObLIO
00HapyKEHO, YTO MEMOPaHOATAKYIOMINH KOMILIEKC MO-
JKET UTPaTh PEUIAIONIyI0 PoJib B 00pa3oBaHUU OJISAIIEK
1 paspeiBe aHeBpu3M [23]. B Hamem nccneoBaHuy Mbl
He MOJIyYHJIM NOBBIIEHUS! KOHUEHTPAlM1 KOMIIOHEHTOB
komiuieMeHnTa C7 u C9, yyacTByrommx B 00pa3oBaHUU
MeMOpaHOATaKyIOIIEro KOMIUIEKCa, B KPOBH MAIIHEHTOB
¢ HeCTaOMIBHBIMH OnsmkamMu. [lo-BuanMoMy, TaHHBIH
MIPOIECC HOCUT MCKITFOYUTEIHHO JIOKAIBHBIN XapakTep B
TKaHU aTePOCKIEPOTHUYECKON OIISTIKH.

3AK/NHOYEHUE

Bo03MOXHOCTh ~ HCIIONB30BaHMSI — HCCIICIOBAHHBIX
0enkoB Kak OuomapkepoB HectabuinbHOCTH AbB mpu
KOPOHApHOM aTepockKiepo3e TpedyeT AalbHEeWIINX Hc-
CIICJIOBAaHUH WX MOTEHIMATBHOW POJH B Pa3BUTUH JaH-
HOro 3a0oieBaHus. Pe3ynmbTaThl 3TOTO HCCIIEIOBAHMS,
MOJTYYECHHBIC C TIOMOIIBI0O COBPEMEHHOTO METOZA KOJIH-
YECTBCHHOW MPOTCOMHKH, BBIABIIIA B 00pa3Iax CHIBO-
POTKH KPOBH Y TIAIMCHTOB C HECTaOMIBHEIMU AB mOBEI-
[ICHHBIC KOHIICHTPAIIMU OCITKOB: (PaKTOpa KOMIJIEMEHTA
H, ¢ubpunorena n ¢pubynuna-1. [Ipu onHOBpeMEHHOM
CHH)KEHHOM ypOBHE OEJIKOB, Y4acCTBYIOLIUX B KacKaje
KOaryJisiiuu, mporecce GuOpHHOIN3a, U OCIKOB, CBS-
3aHHBIX C HUMH (DYHKIHOHAIBHO (0-2-aHTUILIa3MHUH,
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0-2-MaKporio0yiIuH, KopakTop rernaprHa 2, KoaryJisiuu-
onnbii Gakrop XII, mporpomOuH, mazmunorex, PAI-1,
BUTPOHEKTHH), B IpyIIe MalUEHTOB C HECTAOUIbLHBIMU
Ab WICHTUQHUIUPOBAHBI CHWKEHHBIC KOHIICHTPAIHU
oenkoB komriementa (C1, C3, C7, C9) u dpakTopa KOM-
ieMeHTa B, accounupoBaHble ¢ npoleccamu KoaryJis-
U 1 GUOPUHOIIH3A.

Hamu nannble nmokasaju, 4TO IPU YTHETEHUM KOa-
TYJSIMOHHOTO W (PMOPUHOJIMTUYECCKHX TIPOIIECCOB B
KPOBU NAIMCHTOB C HECTAOMIBHBIMU AbB 3HAYNTEIHHO
MIOBBIIIICHA KOHIEHTpaIus OenkoB ¢ubynuna-1 u ¢u-
OpuHOTeHa. DTO MOATBEPANT MHOTO(DAKTOPHBIN JOTH-
CTUYECKUIN PErpecCUOHHBIN aHau3, MOKA3aBIINI CBS3b
HECTaOUIBHOCTH ¢ KOHIeHTpanueil ¢pudymmna-1 (Exp
(B) =1,008; p = 0,05).

TaxkuM 06pa3oM, BO3MOXKHO, YTO MOBBIILIEHHAS! KOH-
ueHTpanus puodynuHa-1 B KpOBU MOXKET pacCMaTPUBATh-
s KaK MepcreKTUBHBINA NOTeHIHaIbHbIN OMoMapKep He-
crabuibHOCTH AB Ipy KOPOHAPHOM aTepOCKIIEpO3e.
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