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CEPAEYHAA HEAOCTATOUYHOCTD:
TP ACITEKTA OAHOUN ITPOBAEMBI

Kagegpa rocnumaabHoli mepanuu u npogpeccuoHarbHbIX 3a060AeBanull TBepckoli T'MA,

CepaeuHas HEJOCTATOYHOCTb SIBJIACTCS] 3aKOHOMEP-
HBIM HCXOAOM OOJBIIMHCTBA OOJE3HEW cepala, 4To
MO3BOJISIET CYUTATh €€ OJHON M3 KIIIOYEBBIX MPOOIIeM
coBpeMeHHOI kapauonoruu. Ha kadenpe rocnuranbHoi
Teparuy UCCIeNOBaHUA B 3TOM 00JacTH HayaluCh HE
OoJiee MATH JIET Ha3a]], OHAKO yKe IPUHECTH PsiJ] UHTe-
PECHBIX Pe3y/IbTaToB. MOXHO BBIICIUTH TPH HaIpasJie-
HUS HALLIUX UCCIIEIOBAHUI: pEMOICIMPOBAHKE CEPALIA U
TEOPUs OTHOCIOWHOTO CIIUPATILHOTO CTPOCHUSI MUOKap/a
[1,2], cucremHOE BOCHIaJIEHHE B IATOT€HE3€ XPOHUUECKOM
cepaedHoit Hegocrarounocty (XCH) u remonuHaMuyec-
Koe 3HayeHue pubpmwsiunu npencepauit (OI1).

PemonenvipoBaHme cepaiia v TeOpms

OTHOCJIOMHOTI'O CTpO€eHMsI MMOKapaa

Teopust OJHOCIIOMHOTO CITUPATEHOTO CTPOCHUS MU-
okapga (OCCM) 1o mocneaHero BpeMeHH Obliia Maio
M3BECTHA B HAlICW CTpaHE, BO3MOXKHO, B CHIY TOTO,
YTO €€ TOJIOKCHUS] HE UMEJIH IPSIMOTO BBIXOAA B KIIH-
HUYECKYI0 TpakTuKy. OIHAKO IPOrpecc IXOKapIuo-
rpadUueCcKuX TEXHOJOTHI aKTyaJIH3HpPOBaj BOMPOCHI
CTpOCHUs U (PYHKIIMOHUPOBAHUS CEPMla, CICICTBHEM
YEero CTajo MOSBICHUEC OTEUECTBEHHBIX IMyOIHKAIUN
1o 3toi npobneme [3]. Ham untepec xk Teopun OCCM
MEPBOHAYATIHHO OBUT OOYCIIOBICH HEBO3MOXKHOCTBIO

npogeccop E.C. Mazyp

OOBSICHUTD C TIO3ULMNA KJIACCHYECKOTO TPEXCIOMHOTO
CTPOEHHS] MHOKap/ia OCOOCHHOCTH PEMOJIEIINPOBAHUS
cepaua Npy U30JIMPOBAHHOM CHCTOIMYECKON apTepu-
anbHO# runeprensuu (MCAT).

B oxnoii u3 Hammx pabot [4] ObUIO TOKa3aHO, YTO
y OonbHbIXx MCAD u runeproHudeckoil 00Ne3HBIO
(I'B) conocTtaBuMBl YpOBEHb CHUCTOJIMYECKOTO JAaBiie-
Hus (171,9 £3,3 u 179,8 + 3,9 MM pT. CT.) ¥ TONIIUHA
MeXOKeTyJ0uKkoBoi nieperopoaku (1,44 + 0,02 u 1,55 +
0,03 cm), HO pPe3KO pa3INyaroTCs ypOBEHb AUACTOIUYEC-
xoro aasienus (79,7 0,2 npotus 114,8 + 1,9 MM pT. CT.)
Y TOJIIIMHA 3aJIHEH CTeHKH JIeBOro skenynouka (1,04 +
0,01 mporus 1,47+ 0,03 mm pr. cT., 002 p <0,01). MHaue
TOBOPSI, MOBBILIEHUE CUCTOJIMYECKOTO IaBICHHUS BEIET K
Pa3BUTHUIO TUIEPTPOPHH MEKIKETYAOUKOBOM IIEPErOPOa-
ku (M2KII), a noBblIeHNE TUACTOIIMYECKOTO — K TUTIep-
Tpoduu cBoOOAHOU cTeHKH JieBoro xenynouka (CCIDK).
O06bsicHeHue aToMy (akty gaet Teopun OCCM, nocry-
nupyromas GyHKIMOHAIbHYIO HEOAHOPOAHOCTh Pa3iny-
HBIX YYaCTKOB CEPJICYHOMN MBILIIIBL.

Tomukom k pazsutuio Teopun OCCM crana pazpado-
TaHHas ucraHckuM yueHnsiM F. Torrent-Guasp Mmetoanka
MpenapupoBaHus CEPLA, MO3BOISIOIIAS «PA3BEPHYTH
MHUOKap/ JKEIYI0YKOB B €IMHYIO MBIIICYHYIO MOJIOCY

(puc. 1).

Puc. 1. «Pa3BepThIBaHNE» MHOKap/a )KeTyI0YKOB B €IHHYIO MbILIeYHYyI0 ronocy 1o meroauke F. Torrent-Guasp. IIpenapupoBanne npoBeieHo
yuacTHHKamu kpyxka CHO kadenpsl rocnuransHol Tepanuu moj pykoBoacTBoM K. M. H. H.JI. Baxxenosa
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Hauunasce ot j1erouHoit apTepuu, nojioca MUOKapaa
WJeT Ha3aJ U HaJIeBO, 00pa3ys nepBblii (0a3anbHbIN) BU-
TOK JIBOWHOM criupasid U GopMHUPYsS CBOOOIHBIE CTEHKU
MPaBOro M JIEBOTO KEIYIOYKOB (pHC. 2). 3aTeM MbI-
IeyHast moJioca CIyCKaeTcsl K BepXylIKe cepaua (Huc-
XOISAIIMKA CErMEHT alMKaJbHOTO BUTKA CIHMPANHN), T
o0OpasyerT MeTIII0 U HalpaBJIsIeTCs BBEPX U Ha3a/l K a0pTe
(BocxonsAmIMKA CErMEHT alMKadbHOTO BUTKA CIUPAIIH).
Hucxoasmuii 1 BOCXOAALINI CErMEHTHI anuKaaIbHOTO
BHUTKA MBIIIIEYHOU crivpanu oopasyror MKII.

CornacHo Teopun OCCM, cucTona xenyn04koB Ha-
YUHAETCS COKpaleHreM 0a3aIbHOTI0 BUTKA MBIIIEYHON
CIHMpPAJIH, YTO BEAET K CYKECHHUIO U YIJIMHEHUIO JKely-
JIOYKOB U MOBBILICHUIO IaBJICHUS B HUX JI0 YPOBHS J1aB-
JIeHUs B MarucTpajibHBIX cocynax. M3aruanue KpoBu u3
HKEITYJIOYKOB OCYIIECTBIISIETCS] HUCXOASIIIM CETMEHTOM,
COKpallleHHe KOTOPOTO MOATATHBACT GHOPO3HBIE KOJIbLA
K BEpXYILKE cep/ilia ¥ OJHOBPEMEHHO ITOBOPAUYNBAET HX
MIPOTHB YaCOBOM CTPENKH (€CIH CMOTPETH CO CTOPOHBI
BEPXYILIKH CEPILA), «CKPYUHBAsD» KEIYAOUKH U «BBIKH-
Mas» U3 HUX KPOBb B MarucTpaibHble cocysl. [Ipu mo-
BBIILIEHUH CUCTOJINYECKOTO U JMACTOIUYECKOTO apTepH-
anbHoro aasieHus (AJl) u30bITouHas HArpy3Ka JOXKUTCS
KaK Ha JIeBbIii CerMeHT 0a3albHOTO BUTKA, TO €CTh Ha
CCJIK, Tak ¥ Ha HUCXOIAIIMNA CETMEHT, Y4acTBYIOIIUI
B hopmupoBanuu MIKII, uTo BeJeT K pa3BUTHUIO CUM-
MeTpuyHOH runeprpoduu nesoro xemynouka (ITDK).
[Ipu MCAT u30biTOYHAst HArPYy3Ka JIOKUTCS TOJIBKO Ha
HUCXOJSIINN anHUKaJIbHBIA CETMEHT, BCIIEICTBUE Yero
pasBuBaeTcs uzonupoBaHHas runeprpodus MXKII [5].

[Ipu cokpalieHnu HUCXOASAILETO0 CErMEHTa U «CKpY-
YUBAHUM» CEPJlla MBIIICUHbIE BOJOKHA BOCXOJSIICTO
CerMeHTa pacTATUBAIOTCS U MEHSIOT CBOIO MTPOCTPAHC-
TBEHHYIO OPUEHTALMIO C NPEUMYLIECTBEHHO BEPTHU-
KaJIbHOM Ha OJNM3KYI0 K rOpu30HTanbHOM. CokpalieHne
PaCTAHYTOTO BOCXOASILETO CETMEHTA «PAaCKPyYHBaCT»
JKEIYI0UKH, YTO BEIET K YBEJIMYCHUIO X 00beMa 1 aK-
TUBHOMY «3aCachlBaHUIO» KPOBH U3 MIPEACEPAUN.

Bcenencteue GyHKIMOHATBHOW HEOTHOPOAHOCTH
Pa3IMYHBIX YYaCTKOB CEPJIEYHOM MBIIIIbI BbINaCHHE
(hYHKLMHU OZHOTO U3 HUX HE MOXKET OBITH KOMIIEHCHUPO-
BaHO YCWJICHHOH pabotoil apyroro. HammsagHeiM cBU-
JETEITBCTBOM ATOMY CIIY>KaT Pe3yJbTaThl 00CIeI0BaHUS
80 00bHBIX, epeHecX HH(APKT MUOKap1a pa3iny-
HOM Nokanu3anuu [6]. bonbHble BKIIOYAINUCh B UCCIIE-
JIOBaHUE MapaMU, YICHbI KOTOPOH UMENN OJUHAKOBBIN
pasMmep nocTUH(APKTHOTO pyOlla, HO OTIMYAIIUCH €ro
JIOKaJIM3aLUeN: y OHOTO YieHa Mapbl MOCTUH(APKTHBIN
pyOew nokanuzoBacs nmpeumMyinectseHHo B MOKII, y
npyroro — B CCJDK. Cpennuii pasmep mnopaxeHus B
obeunx rpymnmnax cocraBmi 6,8 + 0,1 cermenTa.

HecMmotpst Ha 01uHAKOBBIN pa3Mep MOCTUH(APKTHO-
ro pybua, knuHuueckue nposisienus XCH y 60nbHbIX
¢ nopaxkenuem MXKII Obutn Gonee TKENBIMU, YEM Y
6onpHBIX ¢ mopaxkenuem CCJIDK. Takx, XCH I cragumn
Obu1a JUarHocTUpoBaHa y 64% OONbHBIX C TOPAXKEHUEM
CCJIXK u b y 39% 6onbHbIX ¢ mopaxxenuem MOKIT
(p < 0,05). Hanmporus, XCH II; ctanquu oTrmevanach
TOJBKO y O0nbHbIX ¢ nopaxenueM MXKII (B 35% cauy-
4yaes).

Puc. 2. Cxema (hopMHUPOBaAHYS JKEITyIOYKOB Cep/La ABYMsI BUTKAMU
€IMHOI MBIIICYHON MOJIOCH: | — MpaBblii 6a3aNbHbINH CerMEHT
(cBOOOIHAS CTEHKA ITPABOTO XKEJIYOUKA); 2 — JIEBBIi Oa3aIbHbINH
cermenT (CCJIK); 3 — HuCXOAIIMIA ¥ 4 — BOCXOMISIIHNI anuKaIbHbIC
cermenThl (MIKIT)

Kak nokazano sxokapanorpapuueckoe UCClIe1oBa-
Hue, 6onbHbie ¢ nopaxkennem MXKIT u CCJDK Obin
COIOCTaBUMBI 110 BEJTHUYHHE (PAKIUK BHIOpOCA JICBO-
ro xenynouka (OB, 37,0 + 1,5 u 40,5 = 1,9%, p >
0,05), HO pa3MTUYaTUCh MO COCTOSHHUIO €ro JUACTOJIH-
yeckoll ¢yHKmu. Hapymenue auacrommueckoi ¢yH-
kuuu Jesoro xenynouka (HAD,) ormeuanocs y Bcex
00cieIoBaHHBIX OONBHBIX, OTHAKO TeMOJMHAMUYECKU
HEeOIaronpUATHBIA PECTPUKTUBHBIN THIT JMACTOIHYEC-
KOH TuC(yHKIUH ObLI BEISIBIEH Y 39% OOJBHBIX ¢ MOpa-
sxenueM MOKII u mumb y 14% G0NbHBIX € TOpaKEHHEM
CCJIXK (p <0,05). C no3unuii reopun OCCM npuunza
CTOJIb BBIPQKEHHBIX PA3ITUUMI TIPEICTABISAETCS OUSBHI-
Ho: ipu nopaxxenun MKII B 30He pyO1ia oka3bIBaeTCst
BOCXOJISILIIUI anyKaJIbHbIN CETMEHT, OTBETCTBEHHBIH 3a
JUACTOJINYECKOE HAIIOJIHEHUE JKEIIy0YKOB CepaLa.

Jlokanu3zanus pyOLa BiIMsSET HE TOJIBKO HA YAaCTOTY
Pa3BUTUSL PECTPUKTUBHON AMACTOIMUECKOM TUChYHK-
UM, HO U Ha ocobeHHocTn HI D, 10 HEPECTPUKTUB-
HOMY THIy. Y GombHBIX ¢ mopaxeHueM MOXKIT Bpems
U30BOJTIOMHUECKOTO HAIMOJHEHUS JIEBOTO JKETy0UYKa
(BUP,) ObLI0 B cpeHEM AOCTOBEPHO OOJIbIIE, YeM Y
OonbHbIX ¢ mopaxenuem CCIDK (104,3 + 2,1 mpoTtus
97,4 +2,6 mc, p <0,05), a BpeMsi 3aMe/ITICHUS PAHHETO
HaroJHeHus 1eBoro xkenyaouka (B3PH ) — nocroBepHo
menbine (184,3 + 6,8 npotus 270,3 + 4,3 mc, p <0,01).

BUP,;x — 3T0 Bpemst OT MOMEHTa BO30YKJICHHUS BOC-
XOJISIIIIETO CETMEHTA JI0 Havyaja ero COKPaIleHus, IPUBO-
JUIILETO K «PaCKPYUHBAHHION KEITYIOUKOB Ceplia. YBe-
mnuenne BUP,, npu nopaxxennn MXII o6ycioBneHo
OTYACTH OCIA0JICHUEM MOBPEKICHHOTO BOCXOAAIIETO
CErMeHTa, HO IIaBHBIM 00pPa30M — CONPOTUBICHUEM
pacKpyduBaHUIO cO cTOpoHbl pyOiia B MIKII. lanbHeii-
mIee «PacKpydMBaHHE» JICBOTO JKEIIyHO0UKa MPOTEKAET
0e3 momex, BcneacTBue yero B3PH  npakTuuecku He
ominyaeTcst oT HopMbl. Ilpu mopaxenun CCJDK, nHa-
MIPOTHUB, PACKPYYHBAHHE JIEBOTO KETYI0UKa HAUUHACTCS
0e3 momex, 4To mposiBasieTcss HopManbHeiM BUP ., HO
B JlaJIbHEIIIIEM BCTPEUaeT CONPOTUBICHUE CO CTOPOHBI
pybua B CCJDK, uto u Benet k yBenuueHuto B3PH .

Eme 6onee BeIpaKeHHBIM OKa3aJI0Ch BIMSHUE JIOKA-
JM3aIUK HOCTUH(APKTHOTO pyOIia Ha COCTOSIHHE IPABOTO
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XKeTyaouka cepaua. Y 6obHbIX ¢ nopaxenneM MXKIL, o
CpaBHEHHMIO C OOJILHBIMU, Y KOTOpBIX opaxkena CCJIK,
Obla HIDKe (pakuus BbIOpOCa MPABOTO >KEIydouKa
(50,3 = 2,4 npotus 60,1 £ 1,8%) u 3HAYUUTEITHLHO HaIIe
OTMEYAJIOCh HAPYLIEHUE €0 TUACTOINUYECKON (DYHKIUU
(78 mpotus 14%, 06a p <0,01), KOTOpOE K TOMY %K€ B KaXK-
JIOM IIATOM CITy4ae HOCHUJIO PECTPUKTUBHBIN XapakTep.
CrnenyeT MoAYEpKHYTh, YTO MEXAY OOJBHBIMU C TO-
paxerrem MOKIT u CCJDK He Ob110 CTaTUCTUYECKHU 3HA-
YUMBIX Pa3IMYMi 110 YPOBHIO cucTonuyeckoro (33,1 + 1,4
u 30,6 = 1,6 MM pT. cT.) u quacronuueckoro (14,5+0,7u
12,9+ 0,9 MM pT. cT., 00a p > 0,05) naBneHws B JIETOYHOM
apTepuu. ITO MO3BOJISIET CBSI3ATh BBISIBIICHHBIE PA3ITUYHs
HMMEHHO C JIOKaJu3aluei pyoua, a He ¢ pa3IMyHON reMo-
JIMHAMHYECKOW Harpy3Koi Ha Mpasblil skemyaodek. [lpu
nopaxxennu MKII noBpekaaeTcst Kak HUCXOALIUHN, TaK
Y BOCXOJAIIMI CETMEHTBI, OTBEUAIOIINE 32 Pealn3aluio
CUCTOJIMYECKOU U TUACTOJINYECCKOHN (DYHKITHI 000UX Ke-
nynoukoB cepaua. [Ipu nopaxenun CCIDK yka3aHHbIe
CErMEHTHI caMu 10 ce0e (PYHKIMOHUPYIOT HOPMAJIbHO,
HO (DYHKLUS JIEBOTO JKEIyJ04Ka HapyllaeTcs U3-3a Co-
MIPOTHUBJICHHUS €0 CKPYYUBAHUIO U PACKPYUHBAHHUIO CO
CTOpPOHBI pyO11a B cBOOOHO cTeHKe. DYHKIS IPaBOTo
JKETyIo4Ka MPY 3TOM MPAKTUYECKH HE MEHSIETCS.
Takum o6paszom, Teopusi OCCM no3BoJIsIeT MOHATH
WHTUMHbBIE MEXaHU3MbI HApyIIeHHUS (YHKIMOHUPOBAHHUS
cepla, BbISIBJICHHE KOTOPBIX CTallo BO3MOYKHBIM OJ1aroza-
PS5l COBPEMEHHBIM 3XOKapaAuOorpaduuecKuM METOIUKaAM.

CucreMHOe BOCIIaJIeHVE B IIaTOTeHe3e

CepaevYHOVI HeIOCTATOYHOCTH

B ocHOBe XpoHHYECKOH CepIeYHON HET0CTaTOYHOC-
TH JIS)KUT CHHKEHHUE MPOIYJILCUBHOMN CIIOCOOHOCTH cep-
114, OJJHAKO PealibHbIC YCIIEXH B €€ JICUCHUH CBA3aHbI HE
C IPUMEHEHUEM HHOTPOIHBIX CPECTB (CepACUHBIX TIIU-
KO3H/JIOB), & C UCIIOJIb30BaHUEM OeTa-alpeHO0IOKATOPOB
1 uHruouTopoB AIlD, ycTpaHAIONIKMX KOMIIEHCATOPHYIO
TUIEPAKTUBHOCTD CUCTEM HEHPO-TyMOpaJIbHOU peryis-
uuu. HecMoTps Ha HECOMHEHHYI0 A((PEKTUBHOCTD STHX
JIEKApCTBEHHBIX CPEACTB, HET HUKAKUX OCHOBAaHUH T'OBO-
PUTB O pelIeHNH TPOOIEMbl MEIUKAMEHTO3HOH Tepaniu
XCH. C 3TuM BO MHOTOM CBsI3aH MHTEPEC K U3yUYEHUIO
accorunpoBanHbix ¢ XCH cucTeMHBIX peakuuid, B yac-
THOCTH UMMYHOJIOTHUECKHX aCIIeKTOB TOr0 Mpolecca
[7-9].

U3BectHO, uTo nporpeccupoanne XCH conpsikeHo
CO CTUMYJISILIMEH Pa3TUUHBIX 3BEHbEB UMMYHHOM CHCTe-
MbI (MOHOIIUTApHO-MaKpo(araabHOro, HUTOKUHOBOTO,
0eNIKoB OCTpOH (hasbl), a JIeUeHUE, MPUBOISIICE K KOM-
MIEHCAIMU CEPJCYHON JeATENbHOCTH, COTPOBOKAACTCS
CHWXeHHeM ux akTuBHoCTH [7, 10, 11]. OnHako Bompoc
0 IPUYMHAX PA3BUTHUS CUCTEMHOM BOCHAIUTEIBHOM pe-
akuuu npu XCH octaercst OTKpBITHIM.

OnHUM U3 «KaHIUAATOB» HA POJIb UHIYKTOPA CHC-
TEeMHOro BocraneHus y 6onpHeix XCH siBnsercs sH10-
tokcuH (OT) — nunononucaxapui KIETOUHON CTCHKH
rpaMM-0TpULIATETIBLHONH MUKPO(IIOPHI TOJICTOTO KUILIEY-
HuKka. OCHOBaHHMEM JIJIsl TAKOTO IIPEIIONIOKEHHUS CITyKaT,
BO-TIEPBBIX, CIIOCOOHOCTh DT CTUMYNMHUPOBATh MPOAYK-
LU0 UMMYHHBIX (haKTOpOB in vitro [12], BO-BTOPBIX, BO3-

MOKHOCTb BOZHUKHOBEHUSI CHCTEMHOM SHJOTOKCUHEMUHT
MIPU PA3BUTHUU 3aCTOMHBIX SBJICHUN B OOJIBIIOM Kpyre
KpPOBOOOpAILeH!s! ¥ TPOHUKHOBEHHUH JIUMOTOJIMCaXapH-
JIOB KHILEYHBIX OaKTepuil B KpoBOTOK [13—-15].
IIpoBenennsie Hamu uccnenoBanus [16, 17] moxa-
3anmy, uto nporpeccupoBanne XCH accommupyercs c
pa3BuUTHEM IUCcOMO03a TOJCTOrO KuIIeyHHuka (Tadm. 1),
HapacTaHUeM PHJOTOKCHHEMHH U aKTUBAIMEH CUCTEM-
HOTO BOCTIQJICHHUS, YTO MPOSIBIAETCS IOBBIIICHHEM B
KpPOBH YPOBH# (pakTopa Hekpo3a omyxoneit o (PHO-w).

Ta6smma 1

PesynbpTaThl J1a00paTOpHOTO 00CIeOBaHMSA
6onpEBIX XCH (M + m)

Cragus XCH
TTokasarelnn _ 11, 1T
To=2D 1 0=34) | (n=20)
1200 = 7809 +
NT-proBNP, nr/min 311 £ 144 427 2809%#
JToust JM1 C BBIPaYKEHHBIM 38 59 704
nucbuosom, %
025+ | 032+ | 051+
3T, CH./MH 0’03 0704 0708*#
106+ | 271+
®HO-0, nir/mn 3,011 2.5% 3.8%4
36,1 +
MMP-9, HI/MJI 11,2 + 4,2 2954 + 692 12’3*#
TIMP-4, rr/mn 20+12 2512 ]22+09

Ipumeuanue. * u # — cTaTUCTHYECKU 3HAYUMBIE pasynuust (p <
0,05) ¢ mpenpiayeit u I cragueit XCH.

[Ipencrapnennsie B Ta0M. 1 JaHHBIE 00 YPOBHE aMH-
HOTEPMHHAJIBFHOTO MO3TOBOTO HATPUHYPETHIECKOTO
nponentuaa (NT-proBNP), OT u ®HO-o y 60mbHBIX
XCH 1II cranuu ObLIM TIOTYYCHBI B IEPHOIT IEKOMIICH-
camuu ux coctosHus. [locie mpoBeaeHHOTO JEUCHUS
ypoBeHb NT-proBNP y 6ompabix XCH 11, u I cra-
JIUA CHU3WIICS COOTBETCTBEHHO 10 783 £+ 299 1 5466 +
2517 nr/ma (p < 0,05), kornuentpanus DT — o 0,23 £
0,031 0,24 + 0,03 Ex/mn (p <0,01), PHO-0. — mo 4,1 £
1,31 9,4+ 3,3 nr/mn (p <0,01).

Ocob6oro BHUMAaHUS 3aCIyKUBAIOT JBE ITOCIICIHUC
ctpoku Tabn. 1. Kak ciemyer W3 mpeacTaBiIeHHBIX B
HUX JTaHHBIX, porpeccupoBanne XCH accommupyercs
C HapacTaHHUEM B KPOBH KOHIICHTPAIIMH MaTPHUKCHBIX
MeTaiionporenHas (MMP-9) npu Heu3MeHHOM ypoBHE
ux uHruouTOpoB (TIMP-4). [Tockonbky cuctema MMP/
TIMP perynupyer MeTa0onmu3M KapIuaJIbHBIX (UOpO-
0JaCTOB M COCTOSTHHE SKCTPAIICIUTIONIPHOTO MaTPHKCa,
JrcOanaHc aKTHBHOCTH MAaTPUKCHBIX METAJUIONPOTEHHAS
U X MHTHONTOPOB MOXKET BBI3BATh HAPYIICHHUE CTPYK-
TYpHOU MTOJTHOIEHHOCTH COSAMHUTENLHON TKAaHH Cep/Ilia
U crocoOcTBOBaTh ero auiararmu [18]. Mexay teM B
AKCIICPUMEHTAIBHON paboTe Ha KyJIBType KapIuaIbHBIX
(hubpobItacToB KphIC OBLIO MOKa3aHo, 4o PHO-0 cHU-
JKAIOT CHHTE3 KOJJIareHa M YBEIMYMBAIOT aKTHBHOCTH
MaTpPUKCHBIX MeTajutonporenHas 2, 3 u 9 tunos [19].
Tak 3amMbIKaeTCsl TIOPOUHBIA KPYT: AUCHYHKIHS Cepll-
I1a — 3aCTOW B OOJIBIIIOM KpyTe KPOBOOOPAIICHHUS — H-
JOTOKCHHEMMS — aKTUBAIINS CHCTEMHOTO BOCTIAJICHUS —
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nucOananc B cucreMe MMP/TIMP — nmarosioruueckoe
peMoeTpOBaHUE U HApacTaHUE TUCPYHKIIUH Cepla.

B HacTosiiee BpeMsi Ob110 Obl TIPEXKIEBPEMEHHBIM
TOBOPUTH O 11€7€CO00Pa3HOCTH BMEIIATEIbCTBA B CHC-
TeMHoe BocnaneHue npu XCH, XoTs moTeHuuaibHO
Takas BO3MOKHOCTb umeercs [20, 21]. OgHako MOKHO
oJIararh, YTo yriIyOneH!e HallluX 3HaHUH O PO UMMY-
HOJIOTMYeCKUX HapylieHuii B narorene3ze XCH no3soaut
pa3paborarb TepaneBTUUECKUE MOAXO0/bI, COITOCTABUMBbIE
1o cBoei APPEKTUBHOCTH C MPUMEHEHHEM OeTa-aape-
HOOIOKAaTOpOB 1 HUHTHOUTOPOB ATID.

I'emoagmBamMmyeckoe 3HaUYeHMe

dubpmIIAIMM Ipeacepann

I'emopnnamuueckue paccrpoiictsa npu DIl css-
3aHbI C BBIMAJCHUEM MpeAcepaHoi (a3bl HANOIHEHUS
JKEITYA0UYKOB, YTO MOXKET MPUBECTH K 3HAYUTEIBHOMY
CHWKEHHIO CEPJICYHOTO BHIOPOCA, 0COOCHHO MPH BHICO-
KO 4acCTOTE JKEeITyAOUKOBBIX COKpAIleHHH. Y OONbHBIX
C HCXOJIHO HApYUICHHBIM HAIMOJHEHUEM JKEJIyJ0YKOB
(MUTpajJbHBIA CTEHO3, runeprpopuyeckas Uiu pe-
CTPUKTUBHAs Kapauomuonarus) napokcusm OI1 moxet
COIIPOBOXKAATHCS Pa3BUTHEM OCTPON CeplieuHO Helo-
CTAaTOYHOCTH, BIUIOTH JI0 OTeKa jerkux [22]. OmHako
prusiHue PII Ha «MHTAKTHOE)» ceplilie MPEICTaBIACTCS
HEJ0CTaTOYHO U3YUYEHHBIM, YTO OOYIHUIIO HAC IPOCIIe-
JUTh TMHAMHKY COCTOSIHUS JIEBOTO JKEITYI0UKa 1 aKTHB-
HOCTH CUCTEMHOT'0 BOCIIAJICHUS [TOCIIE KAPIUOBEPCHH Y
OonbHbIX ¢ OIT 6e3 TsKenol OpraHuYecKoil MaToIoruu
cep/ia, a UMEHHO y O00sbHBIX uanonarnueckoil @II u
00JBHBIX TUIIEpTOHUYECKOU Oose3nbto (I'B) [23].

B uccnegoBanue Bouuiu 87 OOJIBHBIX C MEpPCHC-
tupytoueil popmoii ®OII, koTopsIM ObLIA MIPOBENEHA
yCHelIHas MeKTpUuyecKas Kapauosepcus. Y 53 nauu-
€HTOB B KaueCTBE OCHOBHOr0 3a0o0JeBaHMs ObuIa Jua-
rHoctupoBana uauonaruyeckas ®I1, y 34 —I'b. O6cne-
JIOBaHUE MPOBOAMIIOCH JBaXbl: Ha (poHe DI u uepe3
5-7 nHel mociie BOCCTAHOBJIEHUSI CUHYCOBOI'O pUTMa.
B 3aBUCHMMOCTH OT ()yHKLIMOHAILHOTO COCTOSTHHSA JIEBOTO
xKemyaouka Bo Bpems PIT narueHTs! ObLIH pa3aesieHbl Ha
Tpu rpynibl. B 1-1o rpyniy Obiin BKJIIOUEHBI 42 marm-
€HTa C HOPMAJIbHON CUCTOJIMYECKOM U TUACTOIMYECKOI
(hyHKLHMEH JIeBOro KeTya0uKa, BO 2-10 — 25 MalueHTOB
C HapyIIEHHON NacTOIMYECKON 1 HOPMaJIbHOW CHUCTO-
nnueckor (yHkuuel, B 3-10 — 20 mauueHToB ¢ Hapy-
LIEHWEM CHCTOJIMYECKON M JAUACTONNYecKor (pyHKIMU
7eBoro xenynouka. Y 95% OonpHbIX 1-i rpymns! Obuia
JquarHoctuposana unuonaruyeckas @I, y Bcex 60mbHBIX
2-ii rpynmnbl v 85% GonbHbIX 3-i rpynmnsl — ['b.

Cucronuueckyro (pyHKIUIO JIEBOTO HKEIyI0uKa OLle-
HUBaJIM 10 BeJnurHe (pakuuy BoiOpoca (PB) u cuntanm
cHIDKeHHOU ripu 3HaueHusix OB wiwke 50% [24]. [lnacro-
nudeckast (GyHKIMS JIEBOTO JKENyJI0uKa OLIEHMBAJIACh 110
CKOPOCTH pacpOCTPaHEHHUs PAHHETO TUACTOIMYECKOTO
KpoBOTOKa (Vp), KOTOpast paCCUMTHIBAETCS UCXO/S U3 Ha-
KJIOHA KacaTeIbHOM K CEKTPY CTPYH PaHHErO JUAaCTOIH-
YeCKOT0 HaroJIHEHHUs, 3aPETUCTPUPOBAHHOTO C TOMOILIBIO
LBETHOTO M-MOJAIbHOTO UCCIIEAOBAHUS B alMKalbHON
no3uimu [25, 26]. Hapyienue auactonuueckoi pyHKImMn
JIEBOT'O JKEJTYJI04Ka JTMArHOCTUPOBAIIOCh, €CIH V,, y JIHII B

Bo3pacte 110 50 net Obu1a MeHee 55 cM/c, a y JIUII cTapiie
50 ner — meHee 45 cm/c [24]. B omuuune oT TpagnuoH-
HOTO JONIJIEPOBCKOTO METO/A OLIEHKU JJUACTOIMYECKOI
JUC(YHKIMH MO OKA3aTeNsiM TPAaHCMUTPAJILHOTO KPO-
BOTOKA UCTIOJIb30BAHHAS METOMKA MOXKET PUMEHATHCS
Kak y OOJIbHBIX C CHHYCOBBIM PUTMOM, Tak U npu OII
[27, 28].

[IpoBeneHHOe Hcce0BaHUE TOKA3aj10, YTO BOCCTa-
HOBJICHHE CHHYCOBOI'O PUTMa Yy BCeX 00CIeOBaHHBIX
OOJBHBIX COMPOBOX/AJIOCH YBEIMUYCHUEM TOJIEPAHT-
HOCTU K (PU3UYECKON Harpy3ke M CHH)KEHHUEM YpPOBHS
NT-proBNP, T0 ecTh yMEHBLIEHUEM BBIPAXKEHHOCTH
KIIMHUYECKUX U JJAOOPATOPHBIX MPOSIBICHUN CEpICUHON
HEIOCTaTOYHOCTH (Tab. 2). [Tpu aToM y 60sbHBIX 1-i1 1
2-ii rpynmnsl Ha (OHE CHHYCOBOTO PUTMA HE BBIABICHO
KaKoro-nubo yay4lieHus (yHKIHOHAJIBHOTO COCTOS-
HUS JIEBOTO JKEIy[04YKa, OJHAKO OTMEYEHO J0CTOBEp-
HOE yMeHblleHue o0beMa neBoro npenacepaus (OJII),
cuctonnueckoro (CIJTA) u nuactomuueckoro (JIJIJTA)
JIABJICHUS B JIETOYHON apTepuu. DTO MO3BOJISIET CBA3ATh
MOSIBJIICHUE YKa3aHHBIX BbILIE IPU3HAKOB CEPJEUHON
HEJIOCTaTOYHOCTH C BBINAJICHUEM COKPATUTENbHON (hyH-
KIIMH JIEBOTO IMpeacepaus Bo Bpems napokcusma OIT u
Ha3BaTh €€ «IEBONPEACEepPAHOI». B ee ocHOBe JEXUT
3aTpyAHEHHE OTTOKA KPOBU M3 MaJiOro Kpyra m3-3a Ha-
PYLIEHHUS HOPMAJIbHOTO OTIOPO’KHEHHS JIEBOTO TIpeicep-
JIUs1, YTO MPOSIBIISIETCS BBIPAKEHHBIM YBEJIIMYCHHUEM €T0
00beMa 1 OBBIILICHUEM JIaBICHUS B JIGTOUYHON apTEepHU.

MoskHO nonarars, 4To GUOPMILIALMS TPABOTO MPE-
Ceplusl BbI3bIBACT aHAJTIOTWYHBIA TeéMOIWHAMUYECKUI
3¢ (dekT, To ecTb BeeT K MOBBIIIEHUIO LEHTPAIbHOTO
BEHO3HOTO JIaBJICHUS U TMOSIBICHUIO CYOKIMHUYECKUX
MIPU3HAKOB BEHO3HOTO 3aCTOs B OOJIBIIOM KPyre KpOBO-
oOpalleHus1, K YUCIy KOTOPBIX, Ha HAlll B3IVISA, OTHO-
cuTcs U noBbilieHue ypoBHs DT B kpoBu. OCHOBaHHEM
JUI TaKoro TPEAINOIOKEHHUs CIIy’KaT MPeACcTaBIeHHbIC
BBILLIE Pe3y/IbTaThl UCClIe0BaHus ypoBHA DT Ha pa3HBIX
cragusx XCH. HarmoMHUM, 4TO y IEKOMIIEHCUPOBaHHBIX
6onbHbix XCH 11 craauu ypoBenb DT B KpoBH cocTas-
nsiet B cpearem 0,51 £ 0,08 nir/mut, a mociie JOCTHXKEHUs
KomrieHcanuu cHkaercs a0 0,24 + 0,03 mr/ma (p <
0,01). Takoli pe3yabTar MOJHOCTHIO COTIACYETCs C pel-
CTaBJIEHHEM O IPOHUKHOBEHUH JIMTIONOJIMCAXapHIOB K-
LIEYHBIX OaKTEePUH B KPOBOTOK IPH PA3BUTUH 3aCTOHHBIX
SABJICHUIA B OOJIBLIIOM KpyTre KpoBooOpaiuenus [13, 15].

OpHaKo B TOM K€ UCCIIEIOBAHUN CHUKECHHUE YPOBHS
9T ¢ 0,32+ 0,04 g0 0,23 £+ 0,03 1r/mi1 OBLIO OTMEYECHO
1 Ha (hoHE JeYeHHs! JIEKOMIIEHCHPOBAHHBIX OOJBHBIX
XCH 11, craguu, He IMEBIINX KIIMHUYECKUX TIPU3HAKOB
3acTOs B OOJIBLIOM Kpyre KpOBOOOpaIieHus. T MO3BO-
JISIeT CUUTATh, YTO LIUPKYJISITOPHBIE HAPYILLIEHHUS, CIIOCO0-
HbIC MPUBECTH K YCUIIEHUIO BcackiBanus DT U3 kuiey-
HUKA, BO3HUKAIOT 33/10JITO JIO MOSBJICHUS KIMHUYECKUX
MIPU3HAKOB 3aCTOS B 0OJIBILIOM KPYyre KPOBOOOPAIICHHUSI.
Cynsi 1o pe3yabraraM HacTOSIIEro UCCIIEI0OBaHUS, TAKUE
LHUPKYJSTOPHBIC HApYyILIeHUs: BO3HUKAOT U nipu P11, yto
CIIY>)KUT IPUYUHOM Pa3BUTHS SIHIOTOKCHHEMUH.

ITockonbky DT ABIsIeTCA CTUMYIIATOPOM BBIPAOOTKH
MIPOBOCIIAIUTENIBHBIX IIUTOKMHOB, B 4yacTHOCTH PHO-0,
CHUKEHHE YPOBHS MOCIEAHEro Iociieé BOCCTaHOBIe-
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Tao6smiia 2
PesynbTaTsl 00c1etoBaHMA 00JIBHBIX Ha (poHe PUOPpMIIIALIMM IIpecepanit
W II0CJIe BOCCTAaHOBJIEHMSI CMHYCcOBOro purMa (M  m)
I'pyma GonbHBIX

Hoxasarests Puty 11 (n=42) P < 21 (n=25) P,< 3-5 (n = 20) P <
6-MHUHYTHBII TECT, DIT 478 £ 13 0,05 441 £ 8 0,05 389 £ 11 0,01
M CuHYCOBBIH 522 + 8** 0,01 476 £ 11** HJT 466 + 25%* 0,01
DIT 715+ 107 HJI 758 £202 0,05 1254 + 147 0,05

NT-proBNE, mrr = ot 295 + 86** H 365 + 128* 1 594 = 165* HI
KOs @Il 86,6+ 1,3 I 88,0 +23 0,01 13,9+ 8,1 0,01
’ CuHyCOBBII 89,2 +1,0%* HIT 92,5+1,8*% HI 98,5 £ 5,4% 0,01

OB, % @Il 59,4 +0,5 HA 5924 0,9 0,01 48,1+ 0,9 0,01
> CuHYCOBBIN 60,5 +0,9 HJI 61,1 £1,1 0,05 57,7+ 1,1%* 0,05
VP cade @Il 61,1+2,1 0,01 43,5+2,1 0,05 324+42 0,01
’ CuHYCOBBII 61,6+1,2 0,01 443+273 HJI 46,1 +3,2% 0,01
OJIL OIT 65,5+2,8 0,01 80,9 +5,5 0,01 101,2+7,0 0,01
’ CuHYCOBBIH 53,1 £2,3%* 0,01 64,1 £ 3,2%* HJT 63,9 £3,7** 0,05
——— @Il 27.8+0,5 I 29,0 0,5 0,01 33,7+ 1,4 0,01
’ CHUHYCOBBII 24,9 +(0,3** HIT 25,4 +£0,2%* HI 25,8 +£0,4%* HIT
JUUIA. v pr. . @Il 10,5+ 0,4 0,01 12,6 + 0,6 0,05 142 +0.,8 0,01
’ CHHYCOBBII 8,7 +0,3%* 0,05 10,0 £ 0,3%* HT 10,0 + 0,4%* 0,05
J— @Il 542 +2.4 0,05 66,0 3.5 0,05 82,5+ 6,0 0,01
’ CuHyCcOBBII 46,0 £ 2,0%* 0,01 55,2 +£2.2%* HIT 54,7 + 3,6%* 0,05

DIT 0,27 £0,02 HIT 0,25+ 0,02 0,05 0,38 + 0,06 0,05

OT, EA/mn ”

CumycoBbIit 0,19 £ 0,02%* HIT 0,18 +0,02* 0,05 0,26 = 0,06* 0,05

OHO-0. 1o OIT 6,80 = 0,93 HJl 532+1,73 HJL 5,92 +0,72 HJT
’ CuHYCOBBIH 3,81 £0,67%* HIT 3,85+ 1,61%* HIT 2,85+ 0,93%* HIT

Ipumeuanue. P,, P; P, ;— cratncTudeckas 3HaUMMOCTb pasiuuuii Mesxay 1-it u 2-#, 2-if u 3-i, 1-it u 3-# rpynmamu; HA — MeXTpynmo-
BBIE PA3JIMYMSI HEJOCTOBEPHBIL. 3BE3/10UKaMHU TOMEUEHBI CTATUCTUUYECKH 3HAUMMbIE Pa3JInYHsl ITOKa3aTeliel 10 1 Mociie BOCCTAHOBIICHUS

CHUHYCOBOT'O puTMa: ojiHa 3Be370uka — p < 0,05, nBe —p < 0,01.

HUSI CHHYCOBOTO PHUTMa MOJKHO CBSI3aTh C YMEHBIIIE-
HueM BcachiBanus DT U3 KUIIEIHNKA TP yCTPaHSHUN
IUPKYISITOPHBIX PacCTpOMCTB B OomibiioM kpyre. [lo
MHEHHUIO psifia aBTopoB [29, 30], DHO-a moxeT urpars
ponb B pa3sutuu OII, mOCKOIBKY, OymIydst HHIYKTO-
POM amormTo3a KapAHOMHOIIITOB, CIIOCOOCH BBHI3BIBATH
09aroBOC BOCHAJICHNE MUOKAp/a, COIIPOBOKIAIOIICECS
00pa30BaHUEM BEIIECTB, 001 JAIONINX APUTMOTCHHBIM
a¢pdexrom. [1o TaHHBIM HACTOSIIETO WCCIICIOBAHUS,
noBbIIeHre B KpoBu ypoBHst @PHO-a siBisieTcst He npu-
yuHOH, a cneacteueMm DI, omHako BecbMa BEpOSITHO,
YTO aKTHUBAIMS CHCTEMHOTO BOCIAJICHUSI MOXKET CIIO-
COOCTBOBaTh «CTA0MIN3AITUI APUTMHHU U TIEPEXOTY ee
B ITOCTOSIHHYIO (h)OpPMY.

[Tocne BOCCTaHOBICHUSI CHHYCOBOTO PHTMa MEXITY
OOJNBHBIM 1-i M 2-# TPyNIBI COXPAHSIIUCH CTATUCTH-
YCCKH 3HAYMMBIC PA3IIMIHs IO TOJIICPAHTHOCTH K (QH3H-
YEeCKOW Harpyske, CKOPOCTH PacIpOCTPAHECHHUS BOJIHBI
PaHHETO HAITOJHEHUS JICBOTO JKEIYI04Ka, 00BeMy Jie-
Boro npeacepaust U yposuio JIJIJTA. YaursiBas, uto B
1-#i TpyIine TOMUHUPOBAIN OOJNBHBIC UMONATHICCKON
@I, a 2-r0 Tpymnmy coctaBuian O6ombpHBIE ['B, MOKHO
T10J1araTh, 9TO BCE IICPCUHCIICHHBIC BBIIIIE PA3THIHS CBSI-
3aHBI C HAIMIHEM Y OOJBHBIX 2-1 TPYTIITEI JHACTOIIYCC-
KOU JUCQYHKIIUK JICBOTO JKEITY0YKa, 00YyCIOBICHHON
ero runeprpodueii. CiieayeT OTMETHUTh, 4TO Ha (poHe
CHUHYCOBOTO PUTMA Y OOJIBHBIX 2-i TPYIIIBI OBLT OOJIbIIIE
00BEM HE TOJIBKO JIEBOTO, HO M MPABOTO Tpelcepaus,

4TO, TI0 BCEH BHUIUMOCTH, CBSI3aHO C JUACTOJINUYECKOMN
JTcyHKINEH IPaBoTO JKEMyI0UKa, KOTOPAst JOCTATOIHO
yacTo BeIsBIsIeTCst y OonbHBIX I'B [31, 32].

OTaenbpHOT0 00CYKIICHUS 3aCITyKUBAIOT PE3YIIBTATHI,
Kacaronmecs 3-i rpymibl 00CIeIOBAHHBIX OONBHBIX, Y
koTopbIX Ha (poHe DIT oTMeuanock HapyIIeHUE TUACTO-
JTUYECKOW U CUCTOITNYECKON (DYHKIIMHU JICBOTO JKEITY/I04-
ka. [Tociie BocCTaHOBICHNSI CHHYCOBOTO PUTMa CHCTO-
nrdeckast (pyHKIUS JEBOTO KETyJ0UKa y BCEX OOIBHBIX
3TOH TpyHmIbsl HOPMAaJIU30BAIACh, a AHACTOINICCKAS
CYIIECTBEHHO ynydmmiach. [Ipu atom mexnay 2-ii u
3-ii TpyIIIoii OOJBHBIX UCUE3ITH PA3ITUYNS TPAKTUICCKU
TI0 BCEM ITOKA3aTeIIIM, XapaKTePH3YIOIIIM CTPYKTYPHO-
(yHKITOHATIBHOE COCTOsTHUE cepana. OTMETHM Takke,
YTO 3TU TPYTITH! OBIIH COMOCTABUMEI ITO CBOEMY HO30JI0-
rHYecKoMy coctaBy (B 1-if rpymnme 100% 6ompabIx I'B,
BO 2-11 — 85%), Bo3pacty (54,1 £ 1,81 52,9+ 2,3 roma) u
MIPOJIOJDKHUTEIILHOCTH MocieHero mapokcnuzma DI (63 £
12 1 83 + 26 nHs1). Bo3HHKaeT BONpoC: OYEMY y OJHHUX
oonpHbIX DI prBena kK HAPYMICHUIO CHCTOIMYECCKON
(DYHKITHH JIEBOTO JKENMYNOUKa, a y APYTHX HET?

[To nanubpM XonTepoBckoro MoantopupoBanust HCC
B0 BpeMsi OI1y 60s1bHBIX 3-# TpyNIIbI ObLIA JOCTOBEPHO
BhIIIE, 4yeM Bo 2-# (104,9 + 4,2 npotus 86,5 + 4,8 MuH"!
nmHeM 1 88,8 + 2,7 mpotus 76,3 + 4,1 muH"! HOYBIO, 002
p < 0,05). Kax oTmeyanoch paHee, BHICOKasl 4acToTa
YKETYAOUKOBBIX COKPAIIEHHIA, 0COOCHHO IPH UTUTEINHEHO
cymecTByrome @I, MoxkeT mpuBeCTH K auiIaTariuu
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W TSDKEJION CHUCTOIMYECKON AUCHYHKIIMH JKETYT0UYKOB
cepmia [22]. OHAKO TaXUCUCTOIUSI MOXKET OBITh HE TIPH-
YUHOW, a CJICICTBUEM HAPYIIICHUS CUCTOIMYECKOH yH-
KITUH, TOCKOJIbKY CHIDKEHUE CHCTOJIMYECKOTO BEIOpOCa
BEJICT K aKTUBAI[UN CUMIIATUKO-3JIPEHAIOBOI CUCTEMBI,
YTO yIy4IIAeT MPOBOJAUMOCTb 10 aTPUOBEHTPUKYIISIPHO-
MYy COEJIMHECHHUIO U TMOBBIIIAET YACTOTY JKETYTOUKOBBIX
COKpAI[CHUM.

3aKk/IroueHme

B aT0li cTaThe MBI KOCHYJIHUCH JIMIIEL TPEX aCMEKTOB
OYCHB OOJBIIION U MHOTOTPAHHOM MPOOIEMbI — cep/ey-
HOM HemocTarouyHocTH. OMHAKO JaKe CTOJb KPAaTKOro
3HaKOMCTBA JIOCTATOYHO, YTOOLI MOHATH, HACKOJIBKO
HIUPOK KPYT CBA3AHHBIX ¢ Hel BompocoB. OH MPOCTH-
paetcs OT HOPMAJTLHON aHATOMHH MHOKAP/1a 10 CHCTEM-
HOTI'O BOCIAJIEHHUS], OT JUCOM03a KMILIEYHUKA JI0 BIUSHUS
MATPUKCHBIX METAIIONPOTENHA3 HA PEMOICTHPOBAHNE
cepara. Bipouyem, nHade v ObITh HE MOXKET: OPTaHU3M —
9TO €JMHOE IIEJI0e, U MOPaKEHHE JIF0OOT0 OpraHa, TeM
OoJee cep/la, Hen30eKHO CKA3hIBAETCS HA BCEX CTOPO-
HaX €ro Ku3HeAeITeIbHOCTH. OUEBUAHO, YTO PEIICHNE
Ka3aJ10Ch Obl Cyry0o KapHOIOrHYeCKUX MpodieM He-
BO3MOXHO 0€3 TECHOTO COTPYAHHYECTBA KITMHUIECKHX
u pyHIaMEHTAIbHBIX Kadeap, OPUCHTHPOBAHHOTO HE
TOJILKO Ha MOJTYYEHHE HOBBIX 3HAHUM, HO U Ha MOBBIIIIC-
Hue 3G HEKTUBHOCTH OKa3aHUSI METUIIMHCKONW TOMOIIN
rpaxkJiaHaM Hallel CTPaHbI.
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