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Leab padoTbl — CPABHUTHL COCTOSIHHE MHKPOOMOLIEHO32 TOJICTOI0 KUIIEYHHKA, BHIPAKEHHOCTh JHI0TOKCH-
HEMHUHU, AKTUBHOCTb CHCTEMHOI'0 BOCIAJICHUS M COCTOSIHME CHCTeMbl MATPHKCHBIX MeTajuionporenHas (MMP) u
TKaHeBBbIX HHTHOUTOPOB MeTa/LIonpoTrenHas (TIMP) y 6onbHbIX nocTHH(papKTHBIM Kapanockaepo3om (IIMKC)
HA Pa3HBbIX CTAJMAX XPOHHUeCKO# cepieuHoil HegocTarounocTH (XCH). 270 nanueHTaM NPOBeIeHO KIHHUYeC-
Koe, 9Xokapanorpaguyeckoe 1 JjadopaTtopHoe 00c/iel0BaHNe, BK/IIOYaoliee 0aKkTepro10ruieckoe neciea0Banmue
KaJIa Ha JucOuo03, onpeeleHde B IJ1a3Me KPOBH YPOBHell aMHHOTePMHHAIBLHOIO MO3I0BOI0 HATPHiiypeTHYec-
KOI'0 NMponenTHaa, JakTara, o0ueii KOHIEHTPAIUH TePeKHCHBIX NPOAYKTOB, JHA0TOKCHHA, (haKTOpa HEKPOo3a
omyxosm 0, C-peakTuBHOrO 0eiika, sE-cesiexkruna, MMP-9 u TIMP-4. IToka3ano, uto nporpeccupopanue XCH
accouuupyercsl ¢ HapacTaHueM /Mc0M03a TOJICTOr0 KMIIEYHHKA, NOBbIIIEeHHeM B KPOBU YPOBHeil JH/10TOKCHHA,
aKkTHBalHeil (aKTOPOB CHCTEMHOI0 BOCHIAJICHHUS], 2 TAKKe JHCOAJIAHCOM B CHCTeMe MATPHKCHBIX MeTaJLIONpPOTe-
HHA3 U TKAHeBbIX HHTMOUTOPOB MeTajLIonporennas. ChopmyIupoBaHa ruIoTe3a 0 NPUYNHAX U MOCTEICTBUAX
CHCTEMHOro BocnaJjieHus B naroreiese XCH.

Knrouesvie cnosa: XPOHUYeCKas C@p()eUH(l}Z HeaOCWlamD‘IHOCWlb, namoceenes, 3H()0m0KCZ/IH, cucmemHoe socnajierue,
MAMPUKCHbLE Memdajlonponeurassl.

SYSTEMIC INFLAMMATION IN CHRONIC HEART FAILURE

PATHOGENESIS

E.N. Egorova, M.N. Kalinkin, E.S. Mazur

Aim of the article is to compare a condition of a microbiocenosis of a large intestine, an endotoxin expression, an
activity of a systemic inflammation and matrix metalloproteinases (MMP) and tissue inhibitors of metalloproteinases
(TIMP) system in postinfarction cardiosclerosis (PICS) patients at different stages of a chronic heart failure (CHF).
Clinical, echocardiographic and laboratory investigations including bacteriological feces research, a definition of an
aminoterminal brain natriuretic propeptide, a lactate, a general concentration of peroxide products, an endotoxin, a
tumor necrosis factor alpha, C-reactive peptide, sE-selectin, MMP-9 and TIMP-4 levels in blood plasma was performed
for 270 CHF patients. It has shown that CHF advance has associated with a large intestine dysbiosis, a rising of endotoxin
blood levels, of the system inflammation factors activation and a dysbalance in a MMP/TIMP system also. The hypothesis

about the reasons and consequences of a systemic inflammation in CHF pathogenesis has formulated.

Key words: chronic heart failure, pathogenesis, endotoxin, systemic inflammation, matrix metalloproteinases.

Ob6cyxaeHne poiay UTOKHHOB B IIATOTCHE3€ XPOHH-
4ecKkol cepaeuHoi HepocrarouHocty (XCH) Hauanock
B 1990 rony, xorja B. Levine et al. oOHapyxumu, 4To
ypoBeHb (hakTopa Hekposa omyxonu o, (TNFo) B cbiBo-
POTKE KPOBHU OOJILHBIX C TSDKEJIOH CepliedHO HeloCcTa-
TOYHOCTBIO HA TIOPSAIOK BBIIIE, UM y 3JOPOBBIX JIHII, a
JICYCHNE, TPUBOASIIEE K KOMIIEHCAIINN 3a00IeBaHMs,
COTIPOBOXKIAETCSI CHMYKEHUEM €ro KOHIeHTpanuu [15].
[To3nuee 6bUTO IOKa3aHO, yTO y O0NbHBIX XCH oTMeua-
€TCs aKTUBAIIMS HE TOJIBKO IMTOKMHOBOTO, HO U JIPYTHUX
3BEHBCB NMMYHHOI CHCTEMBI — MOHOITUTAPHO-MaKpO-
(baranmpHOTO, OEITKOB OCTPOH (ha3bl U MOJICKYIT MEKKIIE-
TouHOU aare3uu [4, 13, 14, 16], 4TO CBUAECTETHCTBYET O
Pa3BUTHH CUCTEMHOTO BocTaneHus [2].

HecmoTpst Ha CcymmiecTBeHHBIC yCIIEXH B U3YUCHUHU
cucremHoro Bocnanenus npu XCH, B HacTosiiee Bpemst
HET OTBETA Ha /IBa MPUHINIHAILHO BaKHBIX BOTIPOCA.
Bo-nepBbIx, He SICHO, YTO CIIY’KUT IPUUUHON pa3BUTUS
cucreMHoro Bocniasienust npu XCH; Bo-BTOphIX, HE 110
KOHIIa M3YYEHBI €ro IOCIIEICTBHS, TO €CTh XapaKkTep 1
MEXaHNU3MBI BIUSHAS HAa TCICHUE 3a00JICBaHNS.

OnHUM U3 MPETeHICHTOB HA PONb MHIAYKTOPA CHC-
TemHoro Bocnajnenus npu XCH sBisieTcst 3H10TOKCHH

(OT) — numomnonrcaxapu KICTOUHBIX CTEHOK IPaMoT-
pHUIATETBHBIX OaKTEepHi, MOCTYMAIONINH B KPOBH IIpe-
MMYIIECTBEHHO M3 TOJCTOTO KUIICYHUKA U CIIOCOOHBII
CTUMYJIHPOBATH PA3ITHYHbIC 3BEHbSI UMMYHHOH CHCTEMBI
[7]. Cpenn MexaHHW3MOB peaTn3alui MOBPEKIAIOIIETO
neiictBus (hakTopoB cucTeMHoro Bocmanenus nmpu XCH
MPUBJIEKAeT BHIMAaHUE CHCTEMa MAaTPUKCHBIX MeTall-
nomporennas (MMP) 1 TkaHEBBIX MHTHOUTOPOB Me-
tamnonporennas (TIMP), ygactByromas B perymsmun
COCTOSTHHS SKCTPAISIUTIONSPHOTO MaTPUKCa MHOKapaa
¥ TIOTOMY MOTCHIIMAIBLHO CIOCOOHAs BIMATH HA PEMO-
JenupoBaHue cepana [8, 18].

Llesib paGoThI — CPAaBHUTH COCTOSIHUE MUKPOOHOIIE-
HO32 TOJICTOTO KHIIIEYHUKA, BEIPAKEHHOCTh YHIO0TOKCH-
HEMHH, aKTUBHOCTH CHCTEMHOTO BOCTIAJICHUS M COCTOS-
aue cucreMbl MMP/TIMP y GonbHBIX TOCTHH(DAPKTHBIM
kapaurockiepo3oM (ITMKC) na paszusix cragusx XCH.

MaTepnan " MEeTObI

KomrutekcHOe KIIMHUKO-JIabopaTtopHoe o0cienoBa-
Hue nposeneHo 230 6onbHbM [TUKC (MyxuuH — 183 u
xeHIuH — 47, cpennunii Bo3pact 57,2 £2,3 1 62,3+ 1,3
rona) u 40 MpakTHIECKH 310POBBIM JIUIAM (MyKauH — 30
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u xxeHwH — 10, cpeaauii Bo3pact 54,5 + 2,4 u 58,6 £
1,6 rona). CreneHb MUKpOOMOJIOTHUYECKUX HAPYIICHUI
MHUKPOOHMOTHI TOJCTOTO KUIIEUYHUKA OMPEIENsIA CO-
macHo OtpaciieBoMmy crangapty «lIporokon BemeHus
OonbHBIX. JlucOakrepnos kuiieuyHuka» [9]. YpoBeHb
AMHHOTEPMHUHAIILHOTO MO3rOBOT'0 HATPUIYyPETHUECKOTO
nponentuga (NT-proBNP) B nmna3zme kpoBu omnpenesns-
JI1 IMMYHOXPOMAaTOrpau4ecKuM METOIOM, IPUMEHSS
KapTPUIKU M MYJIbTH(QYHKIIMOHAJIBHBIM aHAJINU3aTOp
DXPRESS (LifeSign, CI1IA). Koruentpamuto DT ompe-
JIeJIsI XpoMoreHHbIM LAL-TecToM 110 KoHEUHOH TOuKe,
ucnoib3ys tect-cuctemy upmbl Charles River Endo-
safe® (CLUA). YpoBHu (pakTOpa HEKpO3a OMyXOJIU-Ol
(TNF), sE-cenextuna, MMP-9, TIMP-4 uccnenoBanu B
KpPOBH METOAOM UMMYyHO(pepMeHTHOro aHanu3a (MDA),
MIPUMEHSIsI TECT-CUCTEMbI mpou3BoacTBa Bender Med-
Systems® (ABctpusi). Konnenrpaiuio C-peakTHBHOTO
Oenka ONpeAessan YIbTPauyBCTBUTEIBHBIM METOAOM
HN®DA (hsCRP), ucnonb3ysi TECT-CUCTEMY MPOU3BOJC-
tBa OO0 «Xema-Menuka» (Poccust). YpoBeHb nakTara
OTpEeeIslId SH3UMATUYECKUM METOJIOM C MpUMEHe-
HUEM PEaKTHUBOB Mpou3BojcTBa Biocon® (I'epmanwst).
KonmnuectBenHoe omnpezeneHue odlIeld KOHIEHTPpauu
MepeKrceil MPOBOIUIN KOIOPUMETPUYECKIM METOJIOM C
HCIIONb30BaHueM TecT-cucTeMbl «Oxystaty (Biomedica,
ABcTpus).

[Tocre npeaBapUTENLHOTO aHaIM3a pacipeaeIeHNs
M3y4aeMbIX MTPU3HAKOB HA HOPMAJIbHOCTb PACCUUTHIBA-
M CpeAiHee 3HaueHue M M CTaHAAapTHYIO OLIMOKY m.
Biusuue craguu XCH Ha 3HaueHHs BcexX IOKa3aTelei
OMpeNeNIsT ¢ TIOMOLIbIO OHO(PAKTOPHOTO AUCHIEPCH-
OHHOTO aHajn3a. B ciyyae BhIABICHUS TAKOTO BIUSHUS
OLICHUBAJIA MEXKTPYIIIOBbIE pa3nuyus o metony Hero-
meHa—Keitnica. [l OLIEHKN CBSI3M MEXIY KOJIUYECT-
BEHHBIMU MPHU3HAKAMH PACCUUTHIBAICS KOAPPUIHESHT
koppensuuu [upcona r,,.

PesynbTaThI

[To xnuHMYecKuM AaHHBIM y 62 6oabpHbIX [THMKC
Obuta nuarHoctupoBana I cragusa XCH, y 101 — ITA
cragus, y 67 — IIb cragus XCH. AiekBaTHOCTh KJIIMHU-
yeckoit oueHku craguu XCH moaTBep:knaroT naHHbIE

00 ypoBHE aMHHOTEPMHUHAILHOIO MO3TOBOTO HATpPUK-
yperudeckoro npornentuna (NT-proBNP) B kpoBu 00-
cieoBaHHBIX OO0NbHBIX (cM. Tabm.). Kak cnenyer u3
MpEeICTaBICHHBIX B TaOnuIle JaHHBIX, ypoBeHb NT-
proBNP 3akoHOMEpHO BO3pacTaeT Mpu MPOrpeccUpo-
Banuu XCH (F =36,6, p <0,01). Croms sxe 3aKOHOMEPHO
BO3pacTaeT KOHIEHTpauus B KpoBu nakrata (F = 17,3,
p <0,01), ob1iee KOIMYECTBO MEPEKUCHBIX MPOITYKTOB
(OKITIIL, F =275,7, p <0,01), sanorokcuna (F = 39,4,
p <0,01), TNFo (F =39,5, p<0,01), hsCRP (F =32,0,
p <0,01), sE-cenexruna (F = 20,3, p <0,01) u MMP-9
(F=19,2, p <0,01). Yposen» TIMP-4 mpu mporpec-
cupoBanuu XCH, HanpoTuB, 3aKOHOMEPHO CHUXKAETCS
(F=11,7,p<0,01).

YV 60nbHbIx XCH BbIsIBIIEHA CHUIIbHAS CTATUCTUYECKH
3HauYMMasi KOppeNALUOHHas CBsA3b YpOBHS DT B KpOBH C
ypoBreM TNF o (7, = 0,71) mhsCRP (r,, = 0,82, 06ap <
0,01). Konnearpanus MMP-9 B kpoBu 6osbabIXx XCH
koppenupoBaia ¢ ypopaeM TNFo u hsCRP monoxwurenb-
HO (1, = 0,48 ur,, = 0,52; 06a p <0,05), a KOHLEHTpaLU
TIMP-4 — orpunarensho (r,, =—-0,47 u r,, = —0,53; oba
p < 0,05). Takoi#t pe3ynabpTaT MOJIHOCTHIO COTIACYETCS C
JIAaHHBIMH YKCIIEPUMEHTAIILHBIX UccienoBanmii D.A. Si-
wik et al. [17], moka3zaBmMMHU Ha KyJbType KapIuaib-
HBIX PUOPOOIACTOB KPBIC YBEIUYCHUE aKTUBHOCTH Mart-
pukcHbIX MMP 2-ro, 3-ro u 9-ro TUIOB ¥ CHHKCHHE
CHHTE3a KOJUIAreHa M0/ BIUsHUEM HUTOKUHOB IL-10 u
TNFa.

IIpoBeneHHOE OAKTEPUOJIOTMUECKOE UCCIIEIOBAaHUE
MOKa3ayo, YTO CTPYKTypa MUKPOOHOLIEHO3a TOJICTOTrO
kumeyHuka y i 6e3 XCH u 6onbubix XCH cymect-
BEHHO Pa3lINYajINCh, a CTENICHb BBIPAYKEHHOCTH N3MEHEe-
HUI1 MUKPOOHOTHI TOJICTOTO KUIIeUHUKA Y 001bHBIX XCH
CBSi3aHa CO CTENEHBIO TShHKkecTH 3aboneBanus [3, 5]. Taxk,
HaM# ObUIO BBISIBICHO, YTO JA0JIS JIUI] C HOPMOOHOLIEHO-
30M U MUHUMAaJIbHBIMH U3MEHEHUSIMA MUKPOOHOIICHO3a
kunrednuka (I crenens quconosa) y 6oipaeix XCH L ITA
u IIb cTaauii ymeHbIIaeTcsl, a 10JIs JTUIL C BEIPAXKECHHBIMU
W3MEHEHUAMHU MUKPOOHOLIeHO3a KUIIeYHHKa (qucouno3 11
u III creneneii) mo Mepe yBeIMUYEHHUS CTETICHH TSHKECTH
XCH yBenuuuaercs (tadin.). [Ipu 3ToM pe3ynbraTsl
UACHTUDUKAIMM MUKPO]IIOPHI MOKa3aJld yBETUYCHUE

Tabanma

PesynpTaThl 1abopaTopHOTO 00CIeoBaHNA 300poBhIx Jni 1 601pHBIX XCH (M + m)

Iloxazarenn 310poBbIE ML Bonpasie XCH
I ITA 116
NT-proBNP, rir/mi 70+ 13 251 +£32 1347 £ 175% 4280 + 449*#
JlakTat, MMOJIB/T 1,5+0,2 4,5+ 0,4% 6,4 +0,4%* 8,8 £0,6%*
OKIIIT, MmxkMoIIB/51 131 +£22 228 £ 15 619 + 23%* 1539 £ 51**
Jlonst nur ¢ BeIpaXEHHBIM THCOHO030M, % 24,1+79 38,1 £10,6 58,8+ 8,4 70,1 £10,2#
OT, en./mn 0,18 +£0,01 0,21 +0,01 0,31 = 0,02%# 0,47 +0,02*#
TNFo., nr/mn 1,1+0,2 1,7+0,2 6,9 £0,8% 12,0 £ 0,9%#
hsCRP, mr/n 1,6 £0,2 4,0£0,5 6,3 +0,4* 8,1 £0,4*
sE-cenexTun, Hr/mi 9,6+ 0,4 20,5 £ 1,7* 29,2 + 1,6%* 49,9 +7,1#
MMP-9, ur/mn 16,1 £1,5 23,6 1,2 26,3+ 1,2 32,5+ 1,3%#
TIMP-4, ur/mia 2,3+0,3 1,6 £0,1 1,4£0,1 1,03 +£0,1*

Ipumeuanue. * u# — craructTudecku 3HaUnMbIe pazarnyust (p < 0,05) ¢ npensiaymueii u I cragueit XCH; ** — craructrdyecku 3HaYNMbIE

pasmuuns (p < 0,01) ¢ mpensiaymeit cranueir XCH.
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JIOJIM TPaMOTPHIIATEIbHBIX OAKTEPHl B CTPYKTYPE MUK-
POOHOIICHO3a TOJICTOTO KHIIICUHHMKA 32 CYET MOBBIIICHHS
COJICPIKAHMUS YCIIOBHO-TIATOTEHHBIX MUKPOOPTaHU3MOB,
OTHOCSIIUXCSI B OCHOBHOM K CEMEHCTBY DHTEpOOAKTEpHit
(rpaMHEraTHUBHBIX ), U CHUYKCHUH IPaMITO3UTUBHOM JIaK-
TO- ¥ OM(PHUIOHOPMODIIOPBI, UTO COTNIACYETCS C TaHHBIMU
II1. ApytioHnoBa u coast. (2005) [1].

Ob6cyxnenmne

[IpoBeneHHOe UCCEIOBaHKUE OKA3a10, YTO MPO-
rpeccupoBanne XCH compoBoxgaeTcsi HapacTaHueM
aucOro3a KUIIEYHUKA, YHJOTOKCHHEMHH, aKTUBHOCTH
CUCTEMHOTO BOCTaJieHUs U JucbajaHca B CUCTEME Me-
TaJUIONPOTENHA3 U UX UHTHOUTOPOB. MOXKHO Mpeamno-
JIOXKHTb, YTO YKA3aHHBIE U3MEHEHUS CBSI3aHbI MEWKIY
c000#i U B COBOKYITHOCTH OTPa)KalOT UMMYHOJIOTHY€EC-
KYI0 cocTapistonryto naroreneza XCH.

[Ipexxae Bcero OTMETHM, YTO TOSIBJICHHWE U Hapac-
tanue TsokecT XCH accouuupyercs ¢ MOBBILICHUEM
B KPOBH KOHLIEHTPALIMH JIAKTaTa U 00ILIEro KoJM4ecTBa
MEPEKUCHBIX MPOAYKTOB, YTO CBUICTEILCTBYET O HE-
JIOCTaTOYHOM KPOBOCHAOKEHHWU OPraHOB U TKaHEH, B
TOM YHCIIe KHIIEYHUKA, Ha KOTOPbIi mpuxoautcs 20%
CHCTEMHOI0 KpOBOTOKa [6]. B mepByto ouepens npu 3Tom
cTpazaeT ciau3uctas obosiouka, norpedisomas 38%
MpUTEKAIOIEH K KHIIEYHUKY KPOBU 1 00€CTIeurBarOIIas
MoJ|/Iep’KaHie HOPMAJIbHOTO BHY TPUKHILIEYHOTO OHOIIe-
HO3a M TPAHCIIOPTa BEUIECTB Yepe3 KUIIEUYHYIO CTEHKY.
MoxHO mosiarath, YTO HapylIEHHUE KPOBOCHAOXKEHUS
CIIM3UCTON O0OJIOYKM KUIIEYHUKA U OJTHOBPEMEHHO
HMMEIONIMNA MECTO MPH JAHHOHM NaTOJI0THH HapyIIeHHBIN
BEHO3HBIN OTTOK OT KumieyHuka [11] BexyT, ¢ ogHOI
CTOPOHBI, K Pa3BUTHIO JUCON03a, C IPYTOH — K YCUIICHHIO
BCACBIBaHMSI MPOJYKTOB KU3HEACATEIbHOCTH KHILIEY-
HOM MHUKPOQIIOPHL, @ B KOHEYHOM CUETe — K Pa3BUTHUIO
9HI0TOKCUHEMHUHU.

Kak ormeuanoch BbillIe, 3HAOTOKCHH SIBIISIETCS OTHUM
13 NIaBHBIX KaHAWAATOB Ha POJIb MHYKTOPa CHCTEMHOTO
Bocnasienus pu XCH [10, 12]. B nmonb3y 3Toro cBuae-
TEJbCTBYIOT U PE3yJIbTaThl HACTOAIIETO UCCIEIOBAHNUSA,
MOKA3aBIIETO HAJMYUE TECHOU CBA3H MEXIY YPOBHEM
B KPOBH DHJIOTOKCHHA U TaKuX (PaKTOPOB CHCTEMHOIO
Bocnanenus, kak TNFo. (., = 0,71) n hsCRP (r,, = 0,82,
00a p <0,01).

BrisiBlieHHas B HACTOSIILEM MCCIIEIOBAaHUU MOJIOKH-
TesbHas Koppensuus yposast MMP-9 ¢ koHueHTpatuei
B kpoBu TNFo.u hsCRP (r,, = 0,48 ur,, = 0,52; 06a p <
0,05) cormacyercsi ¢ IKCHEPUMEHTAIbLHBIMH JIAHHBIMHU
0 BJIMSIHUU (PaKTOPOB CHUCTEMHOIO BOCHAJICHHUS Ha aK-
TUBHOCTb MeTayuionpoTtenHas [17]. Cyas mo JaHHBIM
HACTOSIILIEr0 MCCIIEOBAHMS, CUCTEMHOE BOCIMAaJIEHNE
HE TOJIBKO MOBBIIIAET aKTUBHOCTh METAIIONPOTEHUHA3,
HO U CHW)XAaeT aKTHMBHOCTb MX MHTHOUTOPOB, HA YTO
yKa3bIBaeT OTpULIATEIbHAS KOPPEIALNS KOHIIEHTPAaLun
TIMP-4 ¢ yposaem TNFo u hsCRP (r,, = 0,47 nur,, =
—-0,53; oba p < 0,05).

YyuTeiBag OHOJOTHYECKYI0 (YHKLIHMIO CHCTEMBI
MMP/TIMP, a Taxke ToT dakt, 4o MMP 9-ro tumna u
TIMP 4-ro Tumna skcrpeccupyroTcsi B MUOKap/ie Ha BbI-
COKOM YpOBHE, MOXKHO MPEAIONIOKUTh, UTO JrucOamaHC

B 9TOH cHUCTEME Be/IeT K HapyIIEHUIO CTPYKTYPHOM MoJI-
HOLIEHHOCTH SKCTPALEIUTIONAPHOTO MaTPUKCa MUOKap/ia
u ycyryomnsieT ero (yHKIHOHANIbHYIO HECOCTOATEIb-
HOCTb.

Taxum 06pa3oM, pe3yasTaThl IPOBEJCHHOTO HCCIIe-
JIOBaHHS TIO3BOJISIOT MPEUIOKUTH CIACAYIOILYIO THIIOTE3Y
0 MPUYMHAX U TOCEICTBUAX CUCTEMHOIO BOCTIAJICHUS
npu XCH: nucdyHkuus cepaua — HapyleHHe KpOBO-
cHaOKeHUs OpPraHoOB M TKaHEe, B YaCTHOCTU CITU3UCTON
KHULIEYHUKa — AUCOMO03 U YCUIIEHUE BCACBIBAaHHS dHIO-
TOKCHHA — YHJIOTOKCHHEMUS — aKTUBAIHMsI CUCTEMHOTO
BocmajeHusi — nucbananc B cucteme MMP/TIMP —
quchyHKUuUs cepana. Tak 3aMbIKaeTCs IOPOYHBIN KPyT
(circulus vitiosus), cHocOOHBIN CHITPATh ONPEACTICHHYIO
poJb B mporpeccupoBanun XCH.

BriBonabl

1. PazButue u nporpeccupoBanue XCH conpoBoxa-
eTCsl HapacTaHHeM IUCOMO03a TOJICTOTO KUIIEYHHKA
1 SH/I0TOKCHHEMUHU.

2. TloBblnieHue ypoBHS SHAOTOKCHHA Y O0sbHBIX XCH
ACCOLMMPYETCS C YBETMUEHUEM KOHLIEHTpaluu (hak-
TOPOB CUCTEMHOTO BOCIAJIEHMSI.

3. AxruBauus cucreMHoro Bocnanenus npu XCH co-
MIPOBOXKAACTCS TUCOATIAHCOM B CHCTEME MaTPUKCHBIX
METAJJIONPOTEHHA3 U UX TKAaHEBBIX HHTHOUTOPOB, B
yactHoctu MMP-9 u TIMP-4.
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