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OcobeHHOCTH YJILTPA3BYKOBOTO HCC/IEIOBAHHSA CYCTABOB Y 00JIbHBIX
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Peamme

Lleas wocaesopasms. Faysnms ocoSesHOCTH ¥ ALTDE 38y KORSRX NOKa3aTensl Cy CTAB0E NP H PEBMATORAHOM 3PTRHTE {PA) B 3aamck-
MOCTH OT AAHTEALHOCTH 3a60AEBaAHWN.

Matepsas W meToas. OOcweaosann 162 nauwedTa, cpeasdid Boapact 43,54+11,1 roaa, Cpeadss NpoAcARHTEALHOCTE PA
3,22+3,13 road. YALTPAIRYKOBOE HOCAEATEIHHE MF3) CYCTABOA KHCTER M AYYEIANACTHED CY CTAR0E BLITNIOAHAAM B [EOEHAME
WIKAAK M M BTOALIGBAHHH UBETOROND W 3HERMETHHECKOND AONMABPOBCKOND HoCAEaoBaHuA. B 1-0 rpynmy axaoqmas 78 naum-
EHTOE C AAHTEABHOCTEID PA AD 2 aeT, BO 2-10 rpynny — B4 BowbHEX © AnHTEALHOCTED PA Bosse 2 AeT.

Peayartaret ¥ obcisanBadHbLk GoabHEE PA NO CpapHeHyn OO CTAHAADTHEM METOADM peHTreRirpatgun npu Y3 cycranoa s 2
Paza YAE AMAMHOCTHROBAANTE KOCTHO-XPRWEBRE 3p0and. Y B2% naumenTos © PA yCTaHOBASH CHHOBHT, ¥ 77 T — YTOALEHHE
cHBoBHasHoR oBosoakk (CO) © mnepeackyaspyaauned, HHTEHCMBHOCTE BACKYARPHIaUMWY npenfiiasana © oueskol 2—3 Gawa,
¥ 54% — meHocHHDaMTE CyxomMani pasrmbatenefi sucTi. B 1-A rpynne BoasHex PA HanBonee 4acTo BOTpeMackwch BENOT B
NoAOCTE CyCTasa, rvnepeackyaspiaaurm (0 c ousenkof 2—3 Basma » TenockHoesTs. Bo 2-A rpynne BoasHex PA npecbiasanm
yrowmese T0 i HAAHYHE KOCTHO-XPRMESEX 3POaHA.

JaxnoueHme. Y NEUREHTDR C ANMTEALHOCTEID FA A0 2 AeT nps Y3H cycrasos npeobaasaioT NpOUECCEH aHIMONEHESA W BOCMHANAS-
HME, @ ¥ NALHEHTOR C AAHTEALHOCTED PA Dosee I AeT — npoasfepa THERO-ABCTPY KTHEHBE Mpoweccy. BunaaeHmne npeoi asaHms
MEATOIMIMOAOTHHECKHX NPOUECCOR Y KAMADMD KOHKPETHOND MaudesTa © PA noapoanT MHAMBHAY AAHIHPOBATE TEPMHID M YAYS-
WHTE NPOTHo3 3a00ASEaHHH,

Knowepe croBas PE.BMB'I'D.I‘RI.H’HR SOTENT,  ¥ALTDEI B OB
ASCIDVELIM .

HE CyCTanos, b ISEFOAE BIHMR, HTHOTEHE],

Specific features of joint ultrasound study in patients with rheumatoid arthritis
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Aim. To study the specific features of joint ultrasound readings in rheumatoid arthritis (RA) in relation to its duration.

Subjects and methods. A total of 162 patients (mean age, 43.54x11.1 years) with 2 mean EA duration of 3.22+3.13 years were
examined. Gray-scale ultrasound study (LU55) of hand and ankle joints was performed using color Doppler energy imaging. Group
1 included 78 patients with a RA duration of less than 2 years; Group 2 consisted of B4 patients with a RA duration of more than
2 years.

R:ils. Joint 55 diagnosed osteochondral erosions twice more frequently than conventional radiography. 82% of the patients
with RA were found to have synovitis; 77% had thickening of the synovial membrane (SM) with hypervascularization, the vas-
cularization intensity scones of 2—3 being predominant; and 54% had tenosynovitis of the carpal extensor tendon. Effusion into
the joint cavity, SM hypervascularization scores of 2—3, and tenosynovitis were most commaon in Group 1. 5M thickening and
ostenchondral erosions were prevalent in Group 2.

Conclusion. Joint LI55 revealed that angiogenesis and inflammation were dominant in the patients with a R duration of less than
2 years and the proliferative-destructive processes were prevalent in those with a RA duration of more than 2 years. Identifying
the predominance of pathophysiological processes in each specific patient with EA will be able to individualize therapy and to
improve the prognosis of the disease.

Keywords: rheumartoid arthritis, joint ultrasound study, disease duration, angiogenesis, destruction.

CII — cycrasmas mens
¥IH — yneTpazeyEDBOE MCCACADEIHIE

KI' — gonTponsHan rpyrma
PA — penMaTORIHEE apTRET
C0 — cxpopmansHan obonouxa

IMpu pessaTomauom aprpure (PA) rasnodl npuumMpOin
IPOIHEHO- ECTPYETHEHOTO TNPOLECCA HEMAETCH PaspyliH-
TENLHCE JEACTEHE AIPECCHBHD PACTYIIEND MANHYCA, POCT KO-
TOporo OGYCIORNEH AHTHOTEHEI0M W TMNEPIUasHell CHHORM-
ansuoit ofonouxk (CO) cycTasa, 9To BRIEAHD AKTHEAIHER
NPOBCCTIATHTENRHHY UMTOKHHOB, (DaKTOpon POCTa, MOTEKY
ANTEIHH M HAPYIIEHHEM AMONMTOEA CHHOBHANEHE (hubpobina-
ctom [1]. Ve na panuei cragun PA y GOIBIIMHCTES MALHEH-
TOR PASEMEAINTCH 3p03HH, ¥ 7% GOIBHEX NPHIHAKH OTEPH
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TPV AOCTIOCOOHOCTH BRIARASIOTCA B TEUSHHE NEPELIX 3 NeT oT
neboTa, a Gonee S0% GoneEHBEX TEpEIOT padoTOCNOCOGHOCTE B
TeueHHe 5 nepekx ner sabomemanmdA [2]. [MosToMy MeTomam
panneit nuardoctiiks PA ynenseTca poe GONEINE BHMMAHMA.
K mHCcTpyMEHTATEHEM MeTonaM panHedt nnarnoctirks PA oT-
HOCHTCH YAETpazeykopoe uecnenoranne (Y 3H) cycrapop, ko-
TOPOE MOMOTAET YCTAHOBHTE HE TOMBKD IPOSHEHEE HIMEHE-
HMA B CYCTARAX, KOITA KOCTHO-XPAILIENEE TECTPYELMH IPH
PEHTTEHOAOMHYECKOM MCCASNOBAHHM HE BRARTHITCH, HO H
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E.b. Komaposa i COABT.

BEIAEHTE NATOIOTHYECKHE HIMEHEHMA MATKHX TEaHel cycTa-
B M OKONOCYCTABHEX cTpYKTY P (yromuenne CO, BLnoT B no-
MOCTEH cycTapa, runepeackymapizamma C0, TeHOCMHOBHTEL,
Hamane nanuyea) [3, 4]. Yeranornenne ocobennocteil ¥V 3H
CYCTABOE NPH Pa3HOM KIHHHUeCKoM TeueHHH PA nozsomwr
YCOBEPIIEHCTREORATE THATHOCTHEY, IIPOTHOS H KOMITTEKCHOE
negeHMe ¥ OONBHEIX, OTO ARMHETCH AKTYANEHON 3amaged co-
BpEMEHHON PeEMATOIOTHH.

Lent Mccne oBaHMA: H3VYHTE OCO0EHHOCTH YIRTRAIEY-
KOBBIX moKazaTened cycrapon y Gonkrex PA B sapucHMOCTH
OT ITHTENLHOCTH 3a00/1eBaHHA.

Marepuansi U METOABI

B yenomuax pepsaronormaeckoro otgencHid Jlyrancxoi pe-
cnybankaHcKol knrEwgeckol boasHeue ofcnegomanm 162 na-
upenTa ¢ PA (nnarnoa seprfsunposan B COOTECTCTEHE © EPHTE-
puswmur ACE/EULAR, 2010). Beem naumeHTaM NpoBCACHE KTH-
HHEo-mabopaTopHoe woencaosanme, ¥ 3H cyctasos kmucTeil u ne-
PHAPTHEYAAPHEX CTRYKTYP MAarknx Teauei. Cpeow ofcncaosan-
HEX NauMcHTOB 85% CcOCTABMIM MCHIODWHEL, CPCAHHE BO3pAcT
43.54411,1 roma, cpenmaa npoaomenTensHocTs PA 3,2243 .13 ro-
na. Koutponsey o rpynny (KN cocrapnm 12 npaxrascckn anopo-
BEIX THUA B Bozpacte ot 34 1o 56 acr (46,817,8 roga) Gez nprana-
KoB 3aboncEaHKE BHYTPCHHEX OPraHos,

¥3H cycrapop kmCTCH M TYMCIMECTHEX CYCTABOE BEITOIHILTH
ua anmapate ESAOTE MyLAB 40 { Hugepaanme, 2008) ¢ meeeiinem
marankom 7,5 L70 (vacrora 7,5 MIMi) 8 peacoue sorthos, cepodi mmea-
Al M [PH MCHOABIOEAHMA HBETOROID W SHEPTETHHECKOND AOMTLIE-
poeckoro wecnenosaHia. Memoarea ¥3H cycrasos xmouana ouenH-
ky cycrapuoil mens (CLL), smnom 8 CL, aasescsmil TommmH
CO, pacxkynapesammm OO, Hanmume mamHycs, EOCTHO-XPSINCBEIX
Ipoail # TeHocHHOBHTOR, CHIZHKY HHTCHCHEHOCTH BaCKYASADHIAINH
C0 nposogmnmm no seroamke, npopneecHaod M. Han » coast.
(1999}, mxmomsoumi 3-anmnenyn mxary: () — oTcy TCTERE BAIYATR-
IAMHH MAHHYCA TBCTHED CHIHANOE HA MOTYECHHOM H300DRCHHN B
aHATHIHpYoModl obnacms; | — naseyc, KOTOPE HEAHAIHTCIEHO BH-
IFATHIMPYCTCH, B AN CAMHWYHECG HBCTHEC CHTHAME, J — yMEpCH-
HA BHIYATHIANMA MAHHYCA HIH YMCPCHHOC KOMHYCCTEO LBCTHED
CHTHAROR; } — MAKCHMANEHIA BHIYATHIAHA AHHYCA M HIH BEICO-
K28 [A0THOCTE [BCTHEIX CHTHATOR, CTHBOTCH B MOAYHCHHOM H30-
OpaxcHuy B 3uHECHPOEAHE B aHATHIMPYyCMOoil ofimtacT Ha npo-
DOMTEHEIX W ONEpeIHEX ckanax) [5].

Beex oBencgosanHex Sonsrex PA pacnpeaemum wa 2 rpynne:
l-a — T8 maumenTos ¢ pmenssocTso PA no 2 ner, 2-a — B4 Bone-
Hux ¢ poTeasHocTsn PA Gonee 2 ner, TMaumenta obewx rpynm cra-
THCTHHECKH IHIMHMOD HE PALTHHATHCE 10 CTENeHH akTHEHocTH PA,
YPORHE PCEMATOHIHOTD dakTopa 1 nokazaremo HAQ.

CrarueTHSeCKHi AHATHI MOTYSCHHE JAHHEY MPOBNITHTH B CH-
creme Statistica, sepeun 8.0 («StaiSoft s, CHIA). Quenry aocTosep-
HOCTH PCIyALTATOR MCCICIOBIHMA OCYIICCTRAUN 00 KPHTCpHID )17,
PAATHYHA CHHTATH A0CTORCPHEIME npi i) 05,

PeayAwTare

Awnanna noxasareneit ¥ 3H cycranon y ncex obcnenopan-
HEX oToOpaseH B Tabn. 1. ¥ GonsimmncTea Goneiex PA vera-
uonneHsl wamedenss CLI za cuer ee pacumpensa (Hanwamue
CYCTABHOTD BHIIOTA), 9T0 AOCTOBE PHO OTTHYATOCE OT I0Ka38-

Caedenun off asmopax:

Pefipora (Mavea Arexcandposra — K.M_H., nou. kady. BHYTPCHHCH ME-
MHIHHE (&K, N0CICTHIIoMHOND ohpaloBIHHE

oxpenmxa Hpura Heanoara — rmanuniil peBMaTonor, 338, poEMaTo-
NOTHHECKHRM OT/I-HHEM

Knndprypean Haus [puzopressa — Bpas-opAHHATOD OTI-HEE YALTPa-
ABYKOBOH AHArHOCTHEHN
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renedt KT (p<0,001). Mamenensa CO umenuckt y GonbImH-
cTea GonsHEx PA, MpakTHYECKH ONHHAKOBD YaCTO BCTPEYa-
nock # yTomuedne C0, n uamume kposotoxa 8 CO, npaues
y 76% nammenTon ¢ PA MMETIHCL 3TH B3 NOKA3ATENR OAHO-
ppemerno, Torna kak B KT omw npussaxs scrpevanuct ana-
UHTENRHD pexe (p<0,001).

V¥ ooneuex PA oneHES HHTEHCHEHOCTH BICKY JINPHIAIHE
CO wmena TEHIEHIHID K PARHOIHAYHOMY PACIPENENEHHID
fGanmnon: He sadmxcHpoBano kposoToka y 19% GoMbHEDG npe-
ofnanani yMepeHHEE CHIHATH C ounedkof | Gamn (309%) u 2
Gamna (26,5%), UBeTHLIE CHIHANL BHCOKOR IOTHOCTH 3a-
duxcuposans ¥y 24,5% domeuene B KT tonsxo 8 3% cmyuaen
3afHKCHPORINK YMEPEHHKE CHIHATH ¢ oueHkoi | Gann. [To
BCEM OATIEHEM IPATATTHAM MEKTY TPVIIEAMHE PAATHYHA Bhl-
COKOAOCTORERHEL (00,001,

¥ bonemrmucTea GonsHex PA npu ¥ 3H paarnen nanmyc
— thopuupoeaame Mopdanormueckofl OCHOBE KOCTHOMN me-
cTpy kMM (runeprpodporanman CO0 ¢ HHTEHCHEHON BACKY-
MAQHIAITHEH ), 9T0 I0CTOREPHO OTIHYANOCE OT nokazarens KT
(p<0,001}).

VasTpasey KOBEE TPHIHAKH HIMEHEHHI KOCTHO-XPRINE-
BLIX CYCTARHEIX NOBEPXHOCTEN 3aKTI0MATHCE B HEDOBHOCTH HY
MM HEYETKOCTH KOHTYDOE KOPTHEATEHOTD CAOH, HATHYHE
MENKHX NBMexTon NOCNENHETD, NOCTOREDHEX IPOSHE HIH
ocreodwmos. [lprn ¥3H nocropepume KOCTHO-XpRIIEBEIE
Ipo3HH BssrTeHs ¥ 82% Gonsaenx PA, a npu perTreHonori-
YECKOM HCCIENOBAHHH — TONeEe B 43% cmyuanx.

¥ bonemnx PA uaubonee 4acTo BCTPEUANOCE NOPAKEHHE
CYXDEHIHI MEINT— pasrnfarensil KHCTedl (TeHoCHEOEHTR).
YarTpaseykossie NMPUIHAKH TEHOCHHOBHTOR B HHAE PacilH-
PEHHOH MMNOEX0MeHHOND/ AH3X0NEHHOTD YYACTES BOKINT CY-
NOGCHITHA, W/ HIIH VBETHHEHHE TOMIMHE C¥ XOKHITHA, 3 TAKKE
HAPYIIEHHE MX LENOCTHOCTH — MOBEPXHOCTHHE AedeKTH
HIIH HIMEHEHHE THIOBOH 3X0-CTPYETYPHEl CYXOXWIHIE — 3a-
HKCHPOBAHE ¥ GONBIIMECTEA GONEHEX PA, yTO noCTOREpHOD
ormmuanock or KI (p<0,001).

[Mpu auanuse YIETPAIEYKOBEIX NMPHIHAKOR M3IMEHEHME
CYCTABOR B 33BHCHMOCTH OT LIHTEARHOCTH TeueHHA PA (Tabn.
1) yCTAHOANEHD, YTO ¥ SHAYHTENEHOND GOMBIMHCTES BOME-
HEIX K3K B |-if, TaK ® Bo 2-§i rpynnmax MMenHck HIMeHeHHA
CII. Pacumpenne CIII 3a cuer peinoTa 8 NOAOCTE CYCTARA B
1-# rpynne ecrpevanock Ha 10% yame, wem o 2-#, onHako
pazmuuma HegocTonepHil Cyxenme CIL 3a cuer yeenmuenmn
ofkema nasyca B TommHe C0 nprofperano 1ocToBEpHEE
PATNHUMA MERTY TPVITAMM] TAK, ITOT MOKAZATENE MPERATH-
poran po 2-if rpymme (p<0,05). Bemor g CII perpeuanca ua-
e, npaKTHueckyl Ha 209, v doneuex 1-i rpynne, » gocTo-
BEPHO OTIHYATCH OT nokazarensd 2-it rpynme (p<0,05).

Hamenennsn CO prispneHn ¥ GOABIIMHCTES NAHEHTOR
PA & obemx rpynnax, IOCTOREPHEI PaiIMIHi He YCTAHORE-
HO, OIHAKD MPH PACTPEISTENHH M0 TPHYIHHAM JTHX HIMEHE -
HHil BrAEneHo, yTo yrommnense C0 vame scrpeyanock vo 2-#
mymne (p<0,05), a kposoroxa B CO — wame y GoneHex 1-i
rpymnel (p<0,05).

AHATHI OIEHMEH HMTEHCHEHOCTH Backynsapuzaimua CO0O
110 FPYTINaM mokasan (eM. taon. 2): GoneHbxX ¢ onexiod 0 an-
non Bo 2-i rpynne ua 0% Gonkime, HO pa3AMYHA HENOCTORED-

Koumaxmuan ungopsanms;

Komapora Erewa Bopucossa — x.MH., 101 kady. BHYTPCHHCH wMc-
OHUMHE  (QKyAETCT  MOCIcAMIUoMHOre  obpazosamms;  c-mail:
elbelcom@ua. fm
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¥3H cyrTapos y BOALHE X PEBMATOHAHEIM APTPHTOM

Tafwma 1. Moxazarean ¥ 3H cycTaros y Boex 0GCACADBAHHLE, N 4HCAD MALMEHTOR

E‘J?mcmqmr. PaanHaHa

Moxazarens ¥3H cyeranos nﬂ-ﬂ;ﬂ::;ﬂﬁ;: EA KT (n=32) - -
T 156 (96,3%)* 3(9.4%) 130,7 <0,001
CYyXEHHE 15(9,25%) 2(6,25%) 0,04 0,34
PACHIMPCHAD 141 (E7%)* 1(3,1%) 91,7 <i0,001
Bramor & CLL 132 (81,5%)* 4(12,5%) 57,6 <0,001
Mamenerme CO: 151 (93,20 4(12,5%) 1034 0,001
FramueHe 122 (75,3%)* 3(9.4%) 478 0,001
HATIHE KPOBOTOKA 131 (E1%)* 1{3,1%) 70,73 <i,001
Ouerca runepsaceyaspuzagm C0:
I} Gaxnos 31 (19%) 31 (86,9%) 70,7 0,001
1 Gann 49 (30% )" 1(3,1%) 89 0,003
2 Bamma 43 (26,5%)* ] 9.43 0,002
3 Banma 39 (24,5%) 0 82 0,04
Hammrame nammyca 125 (TT%)* 1{3,1%) 61,1 <i,001
KoctHo-xpameese spoamm 145 (B9, 5%)* 206,25%) 96.4 <i,001
TenochproaTh 87 (53, 7%)* 2{6,25%) 224 <i,001

Mpusengwue, B afin, | 12 p— wmcno nauscHTOR.

Tafiania 2. Y ALTPAIRY KOBLIX MPHIHAKH MM EHEHME B HOCAEAY EMBIX TPYINAX GoasHsx PA

Emmmqucm PALTHYHA

Moxazarens: ¥3H cycranos I-5 rpyoma (A=TE) 2-a rpynmna (p=54) p >
Hamcucsan CILL: T4 (95%) 82 (95%) 0,26 0,6
CYECHHE 3(3.8%) 12 (14%:) 3,98 0,46
PACIIMpEHIE 71 (95,2%) TO (R6%:) 387 0,05
Bemor s CLL 70 (90%:) 62 (73,8%) 579 0,016
Hamenenne CO: 72 (92,3%) 81 (96, 4%) 0,64 0,42
YTOIIIEHHE 52 (66,7%) 70 (83,5%) 5,18 0,023
HATHTHE KPOBOTORA 69 (88,5%) 62 (73,8%) 4,7 0,03
Ouperxa rumepeackyaspazamn C0:
0 Gaxma 11 (14%) 20 {24%) 1,88 0,17
1 Gan 14 (18%) 35 (42%) 9,59 0,002
2 Banma 26 (33%) 17 (20%) 2,92 0,09
3 Ganma 27 (35%) 12 {14%) 8,07 0,005
Hansrme nanmyca 39 (TE%) 66 (T9%) 0,07 03
KoctHo-xpamcese spoinn 64 (52,1%) 81 (96,4%) 744 0,
TenocuHoBHTE 49 (62 8%) 38 (45.2%) 4,35 0,04

HH; © oueHKo# | Gann JoCTOBEpHOD YalE BCTPEYATHCE Bo 2-1i
rpynme (p<0,01); ¢ 2 Gamnamu #a 13% Goneme 8 1-# rpynme,
HO HENOCTOBEPHD; © 0UEHKOH 3 Ganna noCTOBEPHD NpeRLiH-
poBanH nauueHTs B 1-§ rpynme (p<0,01). Takum obpazom, B
1-# rpynme npeobnanATH MAUMEHTH C OUEHKOH HHTEHCHEHO-
cTH Backynapu3amus C0 2— 3 Ganna (68% poex oBcnenonan-
HHX GOMEHEX B TPYINE), 3 B0 2-# rpymme — NAMEeHTH C
OUEHEDH HHTEHCHAHOCTH EaCKyAApHiammuyu 1—2 Ganna (66%
BCEX OOCNEN0BAHHEIX BONEHEIX B TPYIINE).

Uncno nanmeHToR ¢ naHMycos (eM. Tabn. 1), onHHakoBRo
B OBYX rpymnax. bonkHee ¢ KOCTHO-XPHIIEERIMH POIHAMM
IOCTOREPHO Yallle BCTpedatHck Bo 2- rpynne (p<0,01), a ma-
LHEHTE C TEHOCHHOBHTaMH — B 1-§ (p<0,05).

Obcyxaenue

¥3H cycrasos v Gonenwx PA genaeTca Gonee YVBCTEH-
TENBHEIM METONOM THATHOCTHKH KOCTHO-XPHINEEEX Ipo3mi
N0 CPARHEHHID © PENTTEHOIOTHYECKHM METOIOM, YT MOKA3a -
Ho paaoM asropon [6, 7). B wamew wecnenonammn npa ¥3H
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CYCTaRoR v GoUIEHEX PA KOCTHO-XpALIERAA JECTPYELIMA THI-
THOCTHPOBANACE B 2 DAsa Y4alle, YeM CTAHTAPTHEIM METONOM
PEHTIEHOTPAHH.

o cHx Mop He CYIIECTEYET enMHOH CTAHIAPTHI0RAHIO
oueHkH nokazarensit npun ¥ 3H cycranos, ocofennocTed mpu
PAITHYHOM KTHHHYECKOM TeYeHHH PA, omHakD MHOIHE HC-
CAEIDRATENH YeTKD nokassiemoT, yro ¥ 3H 8 pexome suepre-
THUECKOTD DOMIUIERE MOZB0MAET DATE OOMes TOUMYID XAPaKTe-
PHCTHEY SKTHEHOCTH BocnaneHms PA, gem wiHHHueckHe
HHIeKckl akTHEHoCTH [E—10].

B mamem uccnenonanus npu ¥ 3H cycranor B rpynne
GONBHEX ¢ ATHTENEHOCTE PA no 2 ner wawbones wacro
BCTPEYANHCE BHIOT B MONOCTE CYCTABA, WHTEHCHEHAN Bi-
ceynapusamia CO ¢ ouenkoit 2—3 Ganna ¥ TEHOCHHOBHTE,
XAPAKTEPHIVIDIIHE BOCITATHTEAEHEE NPOLECCH W AHTHOTE-
uez. B rpynne Goneuex ¢ mixrensHocTiio PA Gonee 2 ner
npeotnazany yromueHse C0 B KOCTHO-XPAIEBEE DPO3IHH,
XAPAKTEPHIVIDIIHE NPOIHEPaTHEHD-TECTPYKTHEHEE NPO-
ueccel. OTCyTCTENE paziMumMil Mo oueHEe nokasarend dop-
MHPOBAHKA TEAHHYCA MERIY IPYIIEMH MOKHO 00LACHHTE
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E.b. Komaposa i COABT.

TeM, 4To B 0BeHx rpymnax GLLTH MAHEHTE, KOTOPEE HMETH
NPHIHAKH H HHTEHCHBHOTO AHTHOTEHe3a (THNEPRACKY IADH-
sapua C0), u nponmdeepammn (yromumenwe CO), a nanmyc 1
ecTh runeprpodmponannan CO ¢ MHTEHCHENDH BACKY TADH-
sanueil. Buaanenne npeofaaganma marodMaMonIorHueck
NpOUECCOR ¥ KAKIOTD KOHKPETHOTD nanuerTa ¢ PA no3so-
AHT HHAMBEHAYATHIHPOBATE TEPAMHID M YIYUIIHTE NPOTHOI
sabonesaHmHA.
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