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v’ Pesiome

B cmamve npueeden 0030p omeuecmeeHnoi u 3apyoeycHoll JUmMeEpamypvl, NOCEAULCHHOI
noKazamenaAm UMMYHHBIX U 60CRAIUMENAbHBIX RpoUeccoé npu 3adonesanusx 2nas. Ilposenenus
60CNANIUMENbHBIX 3A001e6anull 21a3 YAcmo Oaiom npeocmasienue 00 OCHOGHBIX CUCIHEMHBIX
3a001€6aAHUAX U MOZYNL GbICIYNAMD 6 Kauecmee nepeozo UHOUKAMOpAa He OUAZHOCHMUPOGAHHOZ0 eulé
CUCIEMHO020 3a001e6anus. 3a00ne6aHUs 2143 CEA3AHLI C UMMYHHbIMU U B0CHATUMENbHBIMU
npoueccamu, nOIMOMY AKMYANbHO GblAGHEHUE 6 Cle3axX npoduneil UUMOKUHOG U XEMOKUHOE 6
PA3IUUHBIX KTUHUYECKUX NOOZPYNNAX NAYUEHNO06 C 60CRATUMENbHBIMU RPOYECCAMU.

Buomapkepsl cne3vt nomeHUUanbHO MO2YM UCHOTLIOGAMBLCA 6 OUAZHOCHIUKE, NPOCHOCHMUKE,
dapmaxoounamuueckom omeeme, cmpamuuxayuu nayuenmos u ouenke pucka. Ilpomeazvr u
UH2UOUMOpPBL NpOmeas AGNAIOMCA OCHOGHLIMU UHOUKAMOPAMU 6 Kauecmee NOMmeHUUANbHbIX
Ouomapkepoes cnesvl U3z-3a UX 00UUA 6 C1e3€e, UYECHIGUMENLHOCINU K 0OHAPYIHCEHUIO 6 AHAIU3AX U C6A3U
¢ namodghuzuonozueil 3a601€6aHU.

Knrouesvie cnosa: 3abonesanus z2nas, unmepaeiuKkuHsl, npomeasvl, UHZUOUMOPbLL NPOMeas, oemu,
noopocmku.

BOLALAR VA O'SMIRLARDA KO'Z KASALLIKLARIDA IMMUNITET VA
YALLIG'LANISH JARAYONLARINING O'ZARO BOG'LIQLIGI

Aleynik V.A., Mamatxujaeva G.N., Ikramov A.F.

Andijon davlat tibbiyot instituti O'zbekiston, Andijon, Otabekov 1 Tel: (0-374) 223-94-60. E.mail:
info@adti

v' Rezyume

Magolada bolalar va o'smirlarda ko'z kasalliglarida immunitet va yallig'lanish jarayonlari
ko'rsatkichlariga bag'ishlangan mahalliy va xorijiy adabiyotlarga sharh berilgan. Ko'zning yallig'lanish
kasalliklarining namoyon bo'lishi ko'pincha asosiy tizimli kasalliklar hagida tushuncha beradi va hali
aniglanmagan tizimli kasallikning birinchi ko'rsatkichi bo’lishi mumkin. Ko’z kasalliklari immunitet va
yallig'lanish jarayonlari bilan bog'liq, shuning uchun vyallig'lanish jarayonlari bilan og‘rigan
bemorlarning turli klinik kichik guruhlarida ko'z yoshida sitokin va hemokinlarning profillarini aniglash
muhimdir.

Ko'z yoshi biomarkerlari diagnostika, prognozlash, farmakodinamik javob, bemorlarning
tabagalanishi va xavfni baholashda potentsial go'llanilishi mumkin. Proteazlar va proteaz ingibitorlari
ko'z yoshlarining ko'pligi, tahlillarda aniglashga sezgirligi va kasallikning patofiziologiyasi bilan
bog'ligligi sababli potentsial ko'z yoshi biomarkerlari sifatida asosiy ko'rsatkichlardir.

Kalit so'zlar: ko'z kasalliklari, interleykinlar, proteazlar, proteaz ingibitorlari, bolalar, o'smirlar.

RELATIONSHIP OF IMMUNE AND INFLAMMATORY PROCESSES IN EYE DISEASES IN
CHILDREN AND ADOLESCENTS

Aleynik V.A., Mamatxujaeva G.N., Ikramov A.F.

Andijan State Medical Institute, 170100, Uzbekistan, Andijan, Atabekova st.1
Ten:(0-374)223-94-60. E-mail: info@adti

N

2 ISSN 2181-712X. EISSN 2181-2187 «Tubbuémoa sneu Kyw» 5 (67) 2024 NN




v' Resume

The article provides a review of domestic and foreign literature on indicators of immune and
inflammatory processes in eye diseases. Manifestations of inflammatory eye diseases often provide insight
into underlying systemic diseases and can act as a first indicator of an as yet undiagnosed systemic disease.
Eye diseases are associated with immune and inflammatory processes, so it is important to identify
cytokine and chemokine profiles in tears in various clinical subgroups of patients with inflammatory
processes.

Tear biomarkers have potential applications in diagnosis, prognosis, pharmacodynamic response,
patient stratification, and risk assessment. Proteases and protease inhibitors are leading indicators as
potential tear biomarkers due to their abundance in tears, sensitivity to detection in assays, and association
with disease pathophysiology.

Key words: eye diseases, interleukins, proteases, protease inhibitors, children, adolescents.

AKTYyaJIbHOCTh
1000e 3a00JIeBaHNEe OpraHM3Ma BCETJa BIMSET Ha COCTOSHHE OpraHa 3peHHs, OCOOCHHO y IeTed W
H noapocTkoB [7]. TIposiBieHHs BOCHAIUTENbHBIX 3a00JIEBAHUI TJ1a3 YacTO JAKOT NPEICTaBICHUE 00
OCHOBHBIX CHCTEMHBIX 3a00JICBaHHMSIX W MOTYT BBICTYIAaTh B KayecTBE IIEPBOrO HWHIUKATOpa HE
JIMATHOCTUPOBAHHOTO €Ilé CHCTEMHOTO 3a00JICBaHHS.

3aboJieBaHs 143 Y A€TEH U MOAPOCTKOB MOTYT SIBJIATHCS OTPAKEHUEM Psilia CHCTEMHBIX 3a00JIEBaHUM, K
KOTOPBIM OTHOCHUTCSI TyOepkyn€3. YcTaHOBIEHHE NaTO(MU3NOIOTHYSCKON CBSA3M MEXKIY CHCTEMHBIMU
3a00JIeBaHUSIME OCOOCHHO TYOepKyIE30M M BOCHAIUTEILHBIMUA 3a00JIEBAHUSMH TJa3 MOXKET IOMOYb B
uX JedeHnu u npodumaktuke [39].

OTCYTCTBHE YETKMX JMArHOCTUYECKUX KPUTEPUEB 3aTPYAHSECT TUATHOCTUKY 3a00JIeBaHHMN TJa3 MpU
TyOepkyse3e. B Hacrosimee Bpemsi OOJBIIMHCTBO O(TAIBMOJIOTOB JIHMATHOCTHPYIOT 3TO COCTOSIHHE Ha
OCHOBaHHWM THUIMYHBIX OCOOCHHOCTEH TJia3, MPU3HAKOB TyOepKyJie3a B APYTHUX YaCTAX TeJla M PeaKkIMH Ha
IIPOTUBOTYOEpKyJIe3Hble mpemaparbl. CHTyaldss MOXKET OBITH elle 0oJiee CIIOKHOM Yy IaIl[MCHTOB C
OCHa6ﬂeHHblM HUMMYHUTCTOM H3-3a AaTUIUYHBIX PE3YJIbTATOB, TAKUX KaK OTpHUIATCIbHAA PCaKIUA MaHTy
[43].

Hear wucciaemoBanusi: O030p JOCTYIHBIX MyONHMKAIUA, TOCBSIIECHHBIX H3YUYCHHIO B3aUMOCBSI3H
UMMYHHBIX M BOCHIAIUTEIIBHBIX MPOIECCOB MPH 3a00JICBAHUH TJIa3.

MarepuaJj 1 MeTOABI
IIpoBeneH TOMCK JOCTYIMHBIX IMOJHOTEKCTOBBIX MMYyOJUKAIMi B 3apyOEKHBIX WM POCCHHICKHX Oa3zax
JTAHHBIX.

Pe3yabTar u o0cy:xkaeHue

3a mocnenHee JIECATHIICTHE YYBCTBHUTEIBHOCTh TEXHOJIOTHH TNPO(GHIMPOBAHHUS 3HAYUTEIBHO
yIydlIuiach B IUTAHE YYBCTBUTEIBHOCTH OOHAPYKCHHS, YTO TO3BOJISIET MPOBOJUTH KOJIWYESCTBEHHBIN
aHaj M3 MeNbualiux o0pa3lloB, HANPUMEpP, JKUIKOCTEH OpraHu3Ma, KOTOpBIC paHblle ObLIO TPYIHO
aHajau3upoBarh. Kak ciencTtBue, pe3ko BO3POCIO  KOJWYECTBO MCCICIOBAHHMM CIIE3HOW JKHMJKOCTH,
MIPEUMYIIECTBEHHO B 00J1aCTH 3200JIeBaHUI TTIa3HON MOBEPXHOCTH. [10CKOIBKY CJIe3bI MPEICTABIISIOT COO0H
OoJiee JIOCTYITHYIO M MEHEE CIIOKHYIO JKHMJKOCTh OpraHu3Ma (YeM ChIBOPOTKA WIIM IL1a3Mma), a 0Toop mpoo
ropas/l0 MEHEE WHBA3WBHBINM, HWCCIICIOBAaHUS HAYMHAIOT (POKYCHPOBATHCS HAa TOM, Kak OOJIE3HEHHBIC
MIPOIECCHI BIUSIOT Ha MPOTCOMHBIN, JIUMUIOMHBIA M METaOOJOMHBIM COCTaB CIIe3HOW IUICHKH. [TyTtem
onpeieNeHnss KOMIO3UIIMOHHBIX M3MEHEHHH B MPO(UISX CIe3bl MOYKHO OMPEACTUTh BAXKHEHIUE MyTH
nporpeccupoBanus 3abonepanus [32].

Cnéspl MMEIOT BBICOKYIO KOHIICHTPAIIUIO OCJIKOB TI0 CPaBHEHUIO C JIPYTUMH OHOJOTHUCCKUMH
JKUJKOCTSIMH, W 3aMETHYIO YacTh OCJIKOB CJIE3 COCTaBJISIOT IMPOTEa3bl W HHTHOUTOPBI TPOTEas. DTH
KOMITOHEHTBI MPUCYTCTBYIOT B XPYIKOM PaBHOBECHH, KOTOPOE TOJJCPIKUBAET TOMEOCTa3 MOBEPXHOCTH
rJ1a3a B OTBET Ha (PM3HOJOTMYCCKUE W BPEMEHHBIC CUTHANIBI. HapyllieHue peryasiun ak THBHOCTH ITPOTeas3bl
Y MHTMOWUTOPOB MPOTEA3bl B Clie3aX MPOUCXOIUT NpH 3a00JIEBAHUSIX TTOBEPXHOCTH IJiasa. M3amepenue aThx
M3MCHEHHMH MOXET NPEIO0CTaBUTh OOIIYyI0 HMH(DOPMAIMI0 O COCTOSHUU IIOBEPXHOCTH TIJia3a W, BO BCE
OOJIbIIIeH CTENeHH, MOXKET JaTh KOHKPETHBIC MOJCKA3KH OTHOCHTEIBHO JMArHOCTHKH 3a00JIeBaHUN |
pexkomeHpanuit o neuenuto [30].

3a0o0neBaHs «CyXOTO TJIa3ay MOAPA3JCIAIOTCS Ha «CYXOW TJla3 C HCIapeHUeM» M «CYXOH Tla3 ¢
JeduIToM BOAHOTO pacTBopay. Cyxoi ria3 ¢ IedUIMTOM BOJHOTO PACTBOpa B OCHOBHOM BBHI3BaH
JUuchyHKIHEH MeHOOMHUEBBIX XKee3 /onedaputoM. B ocHOBE CHHAPOM CyXOro riiasa ¢ 1eUIIUTOM CIIe3HOU
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s)kuakoctd (ADDE) nexut HapylieHne ceKpelny cIe3HON kKelle3bl U CHHIPOM CyXOro Iiia3a ¢ MOBBIIIEHHBIM
ucnapenuem (EDE)

Cyxo# I1a3 ¢ ICIapeHUuEM XapaKTePU3yeTCsl MPEXkKIEBPEMEHHBIM HCIIAPCHUEM CIIC3HOW TUICHKH Ha (OHE
HOPMAJIBHOM CEKpeLnu CIEe3HBIX :kene3. bredapuT sBnseTcs OCHOBHOM MNPUYMHONW CyXOro rIjasza c
Je(UINTOM BOIHOTO PacTBOpa, M €ro TAKKe MOXKHO Pa3feiHTh Ha JBa MOJKIACCA: MEPEeIHUN U 3aTHUH
onedapur [29]. TuchyHKIims MEHOOMUEBBIX KeNIE3, YaCTO UCIIOJIB3yeMas KaKk CHHOHHM 3a/iHero Oiedapura,
CBs3aHA C M3MEHEHHUEM JIMITMIHOTO COCTaBa B MEHOOMUEBOH jkeJie3€ U MPUBOAUT K CHIKEHHUIO COICPIKaHUs
HETOJSIPHBIX JIMIH/IOB B Clie3aX U YBEJIMYCHHIO UX ucrapenus [47].

Yposuu npo-MMP-9, onpenencHubie ¢ momolpio MDA, ObLIM 3HAYUTEIHLHO MOBBIIICHBI B ciie3ax 12
MAIMeHToB ¢ OnedapuToM, AMAarHO3 KOTOPHIX ObUI OCHOBaH HAa KJIMHUYECKUX CHMIOTOMAaxX W HCTOPUH
00JIe3HN, TI0 CPaBHEHHIO CO Clie3aMd 18 370pOBBIX IIOJICH W3 KOHTPOJIBHON TPYIIIBI, XOTSI KPUTEPUHU
JIMArHOCTHKH «CYXOTO IJ1a3ay» B 3TOM HCCIEI0BAHUH HE ObLIIM TAKUMH ke Xoporunmu [23].

KonbronktuBa 007a7aeT aHTUMUKPOOHBIMH W MPOTUBOMH()EKIMOHHBIMH CBOWCTBAMHM, 3alllMIIas
MOBEPXHOCTH IJ1a3a U Clie3y, B Hell Takke BBICBOOOXKIAIOTCS aKTUBATOPBI BOCHIAIICHUS 1JIs1 PETYJIUPOBAHUS
UMMYHHBIX peakuunii [24]. Bocmanenne poroBuilsl (KEpaTuT) U KOHBIOHKTHBE! (KOHBIOHKTHBUT) BBI3BAHO
AJNIEPTUYECKUMHU WM MHPEKIHMOHHBIMU (PakTOpaMu, U B 000MX CIy4asxX M3MEHSIOTCA MpPOTeasbl CIe3bl.
W3MeHeHNs] MeTaJJIONPOTEMHA3 CBA3aHbl C KOHBIOHKTHBUTOM W KEPaTUTOM H3-32 HMX pOJIU B
peMonenupoBaHu BHEKIETOUHOTO MaTpukca (ECM) n Moy siuyu BOCTIaJICHHSI.

[Ipenpiayniye uccnenoBaHus MOKa3ajld, YTO YPOBHHU BOCIAIMTENBHBIX LIUTOKHMHOB YBEIMYUBAIOTCS B
CIIE3HON IKMAKOCTH Tia3 ¢ OJM30pykocTbio BbicokoW cremenn [31]. TIpoBomuiock H3ydeHHE
coJlepKaHus BOCHATUTENbHBIX LIUTOKMHOB 1 YPOBHS OKHCIIUTEIHHOIO cTpecca B CJIE3HOM
JKHIKOCTH TAIIIEHTOB C HI3KOW W BBICOKOH CTETEHBIO OJM30PYKOCTH, YTOOBI HM3YYHUTH POJIH CIaboro
BHYTPUITIA3HOTO BOCHAIECHHS M AUCOATAHC OKHUCIMTENBHOI'O CTpecca B BO3HUKHOBEHMHM W Pa3BUTHU
Omu3opykocTH. Pe3ynpTaTel mOKa3anw, 9TO 1O CpPaBHEHHIO C TPYNIOH C HHU3KOW OIHU30PYKOCTBIO
KOHIICHTpAIIMA  TPOBOCHANMTENbHBIX  HHTepieiiknHoB IL-1B w IL-6, a Takke MaTpHKCHOH
merayutonporernassi-2  (MMP-2) Obuti  3HAYMTENBHO BBINIE, a YPOBHH OOINEH aHTHOKCHIAHTHOM
croco6HocTh (T-AOC) ObLIN 3HAUUTENBHO HIDKE B IPYIIIE C BBICOKOM OMU30PYKOCTBIO. OTH pE3yIbTaThl
TIO3BOJIMJIA TIPEIIONI0KUT, YTO cllaboe BHYTPHUIIIa3HOE BOCHIAICHHE U IUCOANIAaHC OKUCIUTEIFHOTO CTpecca
MOTYT OBITh CBSI3aHBI ¢ OMM30PYKOCTHI0. Heo0XoauMbl NanbHEHIINe SKCIEPUMEHTHI ISl TIOATBEPKICHUS
posM caboro BHYTPUITIA3HOTO BOCHAJICHUS U AMCOATaHCa OKUCIMTENBHOIO CTpecca B BOSHUKHOBEHUH U
pasButuu Gim3opykoctu [52, 53].

B panee mpoBEOEHHBIX HCCIEIOBAHHUSX CACTAHO MPEANOJIOKEHUE, YTO NPH CKIEPUTE BO3ZHHUKACT
nucbananc MaTpuKCHbBIX MeTasutonporenHas (MMIT) u ux MHrHOUTOPOB. Y CTAaHOBJICHO MOBBILICHUE YPOBHS
npoBocnamuTenbHoro nutoknHa TNFo B Cle3HOH KUAKOCTH Yy TANHUEHTOB C  HEKPOTU3UPYIOIIUM
ckiepuroM. TNFo. sSiBIIsIeTCS MOIIHBIM HHIYKTOPOM tipoaykini MMIT ¢pubpobaactamu ckiaepsl [45]. Kpome
TOro, OBUIO OOHApPYXXEHO, YTO TKAHEBOW HHIMOMTOP MAaTPUKCHOM MetauionporenHassl (TUMII-1),
npupoaHsiii mHrHOMTOp MMII, MeHee dKCIpeccupyeTcst B MOpPaKeHHOW TKaHu ckiepsl [28]. B pemkux
COOOIIEHHSIX O CKIIepUTE ObIIO yKa3aHO Ha yBesmdeHue konmndectBa MMP-3 1 -9 B TKaHM CKIIEpHI H clle3ax
MAI[MEHTOB C HEKPOTH3UPYIONmM ckiaeputoM [28, 51]. DtoT u366rrok MMIT MOKET BBI3BATH JICTPaIAIHIO
KOJITareHa, YTO HAOJIIOAAETCS MO PACHyTHIBAHUIO KOJIATCHA HA T'MCTOMATOJIOTHUECKUX CHUMKax. Tem He
MeHee, TOUHBIH MaTo(QU3HOIOTHYECKHI IPOIecC HEKPO3a CKIIEPHI eIlle He BBIICHEH.

He nuddepeHunpoBaHHbIil CTUMYIT MOXKET MPUBECTH K BHIPAOOTKE MPOBOCHIATMTEIBHBIX ITUTOKHHOB.
Ot murokusel (Bkmowass IL-1, TNFa, IL-6 u IL-17) moryr axtuBupoBaTh BbIpadoTky MMII
(ubpodactaMu ¥ JPYrMMH HMMYHOJIOTHYeCKMMH KieTkaMu. Korma yposenr MMII, MT-MMII u
A [Ie3MHTErPHHA U META/UTIONPOTeHHa3bl ¢ TpoMbocroHuHoM (ADAMTS) mnoBbImaeTcs, OanaHc MexIy
MMII u ux uHruObuTOpaMu MoXKeT ObITh HapymieH. M30prTok MMII MOXeT NmpuBECTH K AErpajaliiu
KOJUIAareHOBOM TKaHM TIpH cKjiepuTax. MHruOupoanne MMII MoXHO o00ecredynTh HECKOJIbKUMHU
cniocobamu. CHavana MpouCcXOAUT HHTHOUPOBAHKE MTPOBOCTATUTEILHBIX ITITOKIMHOB U MMMYHOJIOTHIECKUX
KJIeTOK. Bo-BTOpBIX, npsimoe narnduposanne MMII u, HakoHel, THTHOMPOBaHUE MyTeH Nepeiaun CUrHANa
[49].

[Mpenpiayiye UcCae0BaHus ICHCTBUTEILHO OOHAPYKIIK MOBbIIeHHBIE ypoBHU |L-1b, TNFa, 1L-22,
MMP-9 u IL17, sxcripeccupytomux T-KIETKH B KPOBH W/WIM CIC3HOH >KUAKOCTH TAIIMEHTOB ¢ aKTUBHBIM
ckiepurom [40, 44, 45]. HecMOTpst Ha MMOKa HEM3BECTHYIO MPOIHOCTHYECKYIO LIEHHOCTh, OHHU SIBIISFOTCS
MOTCHINABFHBIME KaHauaatamu B 6nomapkepsl. TNFa u IL-22 npoxymupyrorest kinetkamu Thl7, koTopsie
MOTYT Pa3MHOXaTbcsl ¢ moMoisio 1L-2 u marnbuposarscst ¢ nmomonisio [FNy. B ¢Bf3u ¢ 3TUM MOXHO
npeanoiokuth poib kmerok TH17 u IL-22 B matorenese ckieputa [36]. TyGepkyne3 MoxeT ObITh
€IMHCTBEHHOM CHCTeMHO# accorualiiei mpu ckiepurax [37].
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3a0o0neBaHus T71a3 CBSI3aHbl ¢ UMMYHHBIMH M BOCHAJIUTEILHBIMU MPOLIECCAMH, MMO3TOMY CYIIECTBYET
0OJIBIIOE KOJIUYECTBO HCCICIOBAHMIA, MOCBSIIECHHBIX, B YaCTHOCTH, BBISBICHHIO B cje3ax mpoduiei
IIUTOKMHOB M XEMOKHHOB B PAa3IHYHBIX KIMHHYECKHUX MMOArPYIIAX MAIMEHTOB C BOCHAIMTEIbHBIMHU
mporieccaMu. Pa3BuTre TEXHOJOTHH MYJIBTUIUIEKCHOTO aHajiM3a, clejaja BO3MOKHBIM H3MEpPEHHUE
MHOJKECTBA MOJICKYJI B MEJIbYalITuX 00beMax 00pas3IioB, 4YTO OBUIO MOJIE3HO MPH U3MEPEHUH ITATOKUHOB B
oOpasnax cinessl. JJo 3TOro TEXHOJOTHYECKOrO pa3BUTHS AaHAJ M3 CJIE3HOro Oenka ObUT OrpaHHYCH
TpeOOBaHHUSIME K KOJIUYECTBY 00pasiia, HeOOXOMUMBIMH JJIsl IPYTUX METOIOB aHam3a [32].

Kak 0bL10 CKa3aHO paHee 3aMETHYIO YacTh OCJIKOB CJI€3 COCTABIISAIOT IPOTea3bl 1 HHTHOUTOPHI MPOTEa3s,
KOTOpBIC HAXOMSTCS B PABHOBECHH M TIOJJICPKUBACT TOMEOCTa3 MOBEPXHOCTH riiaza. [Ipu 3aboseBaHMsIX
MMOBEPXHOCTH TJIa3a, BKIIIOYAsl CYXOCTh IJ1a3 U WH(EKIUH, a TAKXKE MPU COCTOSHHUIX MOBEPXHOCTHU TIJ1a3a,
BKJIFOYAs 32)KHMBIICHHE paH IMociie pepakimOHHOW XUPYPIHHA W HOIIEHUS KOHTAKTHBIX JIMH3 MPOUCXOIUAT
HapyIIeHUE PETYIIAIUN AKTHBHOCTH IPOTea3 U MHHIMOUTOPOB IpoTea3 B cie3ax. [30].

He cMoTpst Ha TO, 4TO 3HAYUTEIHHOE BHUMAHUE COCPEIOTOUCHO Ha B3aUMOCBSI3U MEXKIY IIpOTEa3aMu
CJIe3bl, UX HHI'HOUTOpaMU U 3a00JIEBaHUSMY IIOBEPXHOCTH I1a3a, PSJ] UCCIIe0BATEN e MOKA3alIH, YTO COCTAB
CJI€3BI MOXKET TIPOJINTE CBET Ha CHCTEMHEIE 3a00meBanus [21, 33, 48 ].

Crne3bl MOKHO COOMpaTh C MCIOJIh30BAHHEM Pa3IMYHBIX METOJOB, BKIFOUYAs COOP C MOMOIIBIO TYIIBIX
KalUUIAPOB, YACPKUBACMBIX B JIATEPAIbHOM CIIE3HOM MEHUCKE, HJIH C TIOMOIIIBIO MTOJIOCKY LT cOopa cie3
C MECTHOM aHecTe3Wel Wi 0e3 Hee i 0a3albHBIX M pedIICKTOPHBIX CJIe3 COOTBETCTBEHHO. MeHee JacTo
UCIIOJIb3yEeMbIC METOJbl BKJIIOYAIOT COOp C€Je3 C IOMOIIBI0 MOMMI(PHUPHBIX MaJ04YeK HWIH METOIbI
MPOMBIBAHUSI, TIPH KOTOPBIX CJI€3bI COOMPAIOTCS MOCIIE JOOABICHHUS IIa3HbIX Kaneib [34. 38].

COop ¢ MCHOJB30BAHUEM CTEKIISIHHBIX KAIWLIAPOB MPOUCXOTUT MEIJICHHO, U MOXKET OBITh TPYIHO
MOJTYYHUTh JIOCTATOYHBIH 00beM 00pa3iia y CyObeKTOB ¢ HU3KOU clie3onpoaykiueid. Kpome toro, mamueHTh
MOTYT 4yBCTBOBaTh ce0s1 HEKOM(OPTHO, €CIIU PSIOM C TJIA30M HAXOJHMTCS 3a0CTPSHHBIN mpeamet. Takxke
BaXHO M30eraTh KOHTAKTa C BEKAMH ¥ KOHBIOHKTHBOH, YTOOBI M30€KaTh MOTCHIIMAIBHOTO 3arpsi3HECHUS 1
pedIECKTOPHOrO ClIe30TeueHus (eCIIn JKellaTeIbHbl Oa3aabHble ciie3bl). COOp cjie3 ¢ MOMOIIBIO ITOJIOCOK JIJIs
cOopa cie3 OOBIYHO XOPOIIO BOCIHPUHHMACTCS MAlMCHTAMM, HO MOXKET MPOU3OUTH 3arpsA3HCHUE CIIC3bI
SMUTETHATBHBIMU KieTKamu [41]. [

Kpowme Toro, cTerens U3BJICUCHHS U3 TTOJIOCKH MOKET BAPhUPOBATHCS B 3aBHCUMOCTH OT OeJlKa, a TaKkKe
OT HCII0JIB3yEMOT0 MeTOo/a monpoBanus [26]. laBHO U3BECTHO, YTO METO] cOOpa Clie3 BIMSIET HAa COCTaB U
OTHOCHUTEJIBHOE CoziepKaHue crieruduyeckux Oeiakos [25, 46].

OJvH U3 HEelaBHUX MPUMEPOB 3TOTO OBLI ONMKCAaH B HMCCIICIOBAHWHU, CPABHHUBAIOIIEM METOJBI cOOpa
00pasioB IS aHaJK3a [NIa3HbIX MYIIUHOB. COOp MPH MOMOIIY CTEKISIHHBIX KATUUIIPOB, KOTOPBIE OOBIYHO
CUMTAIOTCS  0a3aJbHBIMHU  CJE€3aMH, JaeT CaMyK BBICOKYIO OTHOCUTEIBHYIO  KOHIICHTPAIIUIO
MUC16. Hanpotus, cOop cie3Hoi mosocku Illupmepa Oe3 aHecTe3Wu, OOBIYHO pacCMaTpPUBACMBIN Kak
pediieKTOpHBIE CIE3bI, Tal caMmyio BeICOKyIo koHmentparmo MUCS5AC [22].

B o0030pe Rentka A. o6cyxIanuch MPEeUMyIIECTBA U HEJOCTATKH HAMOOJIEE YACTO MCIOJIB3YEMBIX
METOJIOB cOOpa clIe3sl Ha OCHOBE Tmochexyromero anaimmsa [42]. K coxkaneHuro, HEZOCTAaTOYHO
WCCIICJIOBAHUIN BIMSHUS METOJIOB cOOpa Ha AKTHBHOCTh M COJCPIKAHUC CICIU(PUUCCKAX MpoTeas |
I/IHFI/IGI/ITOpOB, OGCY}KI[&CMI)IX B KOHKPETHBIX YCJIOBHUAX IMOBEPXHOCTHU TIJia3a, MPEACTABIAIOUNINX HHTCPEC
31ech. [TockosbKy MeToj cOopa U 00paboTka 0Opasiia mocje cOopa MOTYT TOBJIMATH Ha COCTaB CJIE3bl U
pe3yabTaThl, JKEJIaTeIbHO HCIIOJIb30BaTh CTAHIAPTU3WPOBAHHBIC METOJOJOTHH ISl CPaBHEHHS MEXKIY
uccienoBanusiMu. [10CKOJIbKY Ha KOHKPETHBIC OSIIKM BO3ICHCTBYIOT MMO-Pa3HOMY, TAKUE CTAHAAPTHI MOTYT
BCE JKE PA3IUYaThCs B 3aBUCUMOCTH OT HHTEPECYIOLIETO OeKa.

Buomapkepsl  ciie3bl  MOTCHIMAIBHO MOTYT HWCIOJb30BAThCI B JIMATHOCTHKE, MPOTHOCTHKE,
(hapMakogMHAMUYECKOM OTBETE, CTpaTU(UKAIIMKA TAIMEHTOB U OIlcHKe pucka. [Iporea3sl M MHIHOUTOPHI
IMpoTea3 sABJIAKOTCA MPUBJICKATCIbHBIMU KaHAWaTaMU B KAUE€CTBC MOTCHIIUAJIbHBIX 61/IOMapKepOB CJIC3BbI U3-
3a UX OOWMJIUSI B cjie3e, YyBCTBUTEIBHOCTH K OOHApY)KCHHIO B aHaM3aX M CBS3U C NMAaTO(U3HOJIOTHEH
3a00sieBaHusl. BOJHBII KOMITOHEHT CJIC3HOW IJICHKH OOTraTr NpoTeazaMd M WHTHOMTOpaMHU TpoTeas. DTH
OenKM aKTUBHO BBIPAOATHIBAIOTCS TKAHSIMHM, CHOCOOCTBYS OOpa3OBaHUIO CIIE3HOM JKUAKOCTH ISt
MOJUICPKAHUS TOMEOCTa3a IMOBEPXHOCTH TJla3a, a TAaKKe B OTBET HAa TaKWe MPOOJEMBI, KaK CyXOCTb,
uHpEKIMU W paHeHus. [IpoTeasbl CIe3HOM JKUIAKOCTH OKAa3bIBAKOT MOIIHOE BO3JCHCTBHE Ha POTOBHILY,
BKJIFOYAasl aKTUBAIIUIO CUTHAJIbBHBIX l'[yTeﬁ, paciCIICHUE IIPOBOCTIATIUTCIIbHBIX HUTOKMHOB U IPYTUX 6CIIKOB
CJIe3bl, a TAKXKE PEMOJICITUPOBAHUE MTOJIJICIKAIICH CTPOMBI. DTH JCHCTBUS IPOUCXOIAT (PU3UOJIOTHUECKH, HO
KOTJIa OHHM IPOOJDKUTENIbHBI WM HapyIICHbI, OHW MOTYT OTpa)kaTh MaToreHe3 3aboiieBaHus. B cBoro
o4uepeab, IMPOTECa3kl, Bpra6aTbIBaCMBIe B TKaHAX POTOBHIBI W KOHBIOHKTHUBBI B OTBET Ha pPAaHCHUEC H
BOCITIAJICHHUE, MOT'YT 6I)ITL O6Hapy)KeHI>I B CJIC3aX KaK MHAWKATOPBI TOMEOCTATUYCCKUX I/I/I/IHI/I IIaTOICHHBIX
MPOIIECCOB Ha IMOBEPXHOCTH IJa3a. B3amMOCBs3b MEKIY COCTaBOM CIIE3bI M IENOCTHOCTHIO MOBEPXHOCTU
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ryaza B3auMo3aBUCHMA. [IUCHYHKIUS CIE3HOH MPOTea3bl MOXKET HApYHIUTh LEIOCTHOCTb MOBEPXHOCTU
ria3a, OOHaXXKUTh W CCHCHOWIN3UPOBATH OOJIEBBIC HOIMILIENTOPHI, a TAKXKE BHI3BATh MMMYHHBIC OTBETHI
MOCPEJICTBOM PEKPYTHPOBaHUsI T-KJIETOK Ha IMOBEPXHOCTh Iia3a. I HaoOOpoT, Oenku, MOBBIICHHAS
AKTUBHOCTH KOTOPBIX HAOJIOAAETCSl B POTOBUIIEC MPHU 3a00JIEBaHUIX MOBEPXHOCTH T1a3a, MOTYT HAMPSAMYIO
CIOCOOCTBOBATH M3MEHEHUSM COCTaBa Cle3bl. HeKOTophle M3MEHEHHS B COCTaBE MPOTEa3 U MHTMOUTOPOB
nporea3, Takux kak MMP-9 u ee sddexropsl, yxe NpefocTaBISIOT BaxHYH HH(opMmanuo o
BOCCTaHOBJICHUH TTOBEPXHOCTH TJ1a3a MOCJIe TPAaBMBbI H/HIM cOCTOsIHUS BocnazeHus [30].

Pa3BuTHe, TedueHne m MCXOA TYOEPKYIE3HOTO MpOIecca OMPEASIIOTCS COCTOSHHEM ITHMdomuTapHO-
MakpoQaraabHOTO 3BeHa IMMYHHOH CHCTEMBI U MTPOIYKIHEH IUTOKIMHOB, OCYIIECTBILIOMNX KOOPAHHAIIHIO
MMMYHOKOMIICTCHTHBIX KJIETOK B XOJA¢ MMMYyHHOro otBera [8]. B 3aBHCHMOCTH OT CHeKTpa LHUTOKHWHOB,
IPOIYLUPYEMBIX KJIETKaMH B IIPOIECCe PA3BHTHUS TYOCPKYIe3HOW MH(EKINH, GopMHUpyeTcs MMMYyHHBIN
orBet Thl w/mmm Th2 [9]. Buonornueckue cpoiictBa MukobakTepuu Tybepkyne3a (MBT) puusror Ha
napamMeTpbl UMMYHUTETa, a HCXOJ, TYOEpKYJNE3HOro Ipolecca OMNpeleNseTcs COCTOSHHEM HMMYHHOM
sauquthl [13, 15]. TIpu ocTpoM TyOGepKyae3HOM mpolecce HabII0AAeTCsl, Kak MPaBUIIO, THIIEPEPrHIecKas
peaKnys UMMYHHTETA, B Pa3BUTHH KOTOPO OCHOBHAS POJIb IPHUHAUICKUT HPOBOCIIATUTEIFHBIM IIUTOKHHAM
[4]. BMmecTe ¢ TeM HEKOHTpPONUpYeMash BBICOKAs MPOAYKLHS MPOBOCTIATHMTENBHBIX [[UTOKHHOB SIBISCTCS
OJIHOW W3 MPHYMH MPOTPECCHPOBAHMS MATONIOIMYECKOro mporuecca mpu Tyoepkynese nerkux (TJI) [13].
WudpnunpoBanne MBT nun ¢ HapymieHUSIMA IMMYHHUTETA MIPUBOIUT K Pa3BUTHIO BSUIOTEKYIIIIX HMMYHHBIX
peakuuii BcaeaCTBUE (PYHKIIMOHATBHON HEJOCTATOUYHOCTU KJIETOK JIUM(OILUTAPHO-MaKpO(araJbHOro psa,
9TO OOYCIIOBIMBAaET PAa3BUTHE OCTPO IPOTPECCUPYIONIMX MM XPOHUYECKH MPOTEKAMUX (GopMm
3aboseBanus [5].

ITo manaeM B.B. HoBuiikoro u coasrt. [11], cHmwkeHHOE KouduecTBO KieTok CD3, CD4 u «HauBHBIX»
(CD45RA+) muM¢pouuToB y O0IBHBIX TyOCpKYIE30M CBA3aHO C YTHETEHHEM HUX JTUMQOIponudepaTuBHON
aKTUBHOCTH Ha (hoHe OazaibHOW THIONpoxykiwu uHTepierdkuHoB (MJI) -1 m -2, a-akropa Hekposa
onryxoii (a-®HO) B coueTaHuM ¢ HEIOCTATOYHOCTHIO CHCTEMBI pernaparuu kiretouHoi JIHK 1 mosbimeHHO#M
TOTOBHOCTBIO 3THX KIETOK K amonto3y. O0 3TOM CBUAETENLCTBYET YBEIHMYEHHE YHCNIA JIUMQOIUTOB,
skcrpeccupytoux panaue (CD25) u no3nuue (CD95) peuentopsl K npoanonto3HbiM utoknHam (UJI-2 u
a-®HO cootserctBenno) [10, 11, 20]. Jedekr anturercnenuduaeckoro T-KIETOYHOTO OTBETa BCIESIACTBHE
amonTo3a u aHepruu T-KJIeToK, GopMUpyeMBblii 6JI0K KJIETOYHOTO LKA B Cyonomyssiusax kietok CD4+ u
CD8+, cumwxkaer npoxykuuio MJI-2 u unreppepona (MU®H) -y. Iloepmuennas npoxykuuss WJI-4 T-
mudormramu CD4+ n CD8+ paccmarpuBaeTcss Kak MEXaHH3M OTCYTCTBHS 3aIllUTHl OT HMH(EKITUH,
OPHUBOJISINHA K HEKPO3y TKaHH, a noBbiieHne NJI-10 B UPKYJISIHN IPUBOIUT K COCTOSHUIO anepruu [9].

Knerku mMoHOmuTapHO-MakpodaraabHOro psiaa, KOTOPhIM NMPHUHAIEKUT OfHA U3 KIFOUEBBIX POJcH B
(hopMHPOBaHHH MPOTHBOTYOEPKYIE3HOTO IMMYHHUTETA, OTIUIAIOTCS (PYHKIIMOHATBHOW TeTepOreHHOCTHIO.
B wactHOCTH, pedsr HIET O CYIIECTBOBAHWMH 2 THIIOB MAaKpo(aroB: KIACCHYECKH M ANbTCPHATHBHO
aKTHBHPOBaHHBIX. Kiaccuuecku akTUBHpoBaHHbIE Makpodarn (Md-1) HpoayrupyoT HUTPOKCHI U
MPOBOCHAJIMTENFHBIE [IUTOKUHBI, TEHEPUPYIOTCSI B MX IPHCYTCTBHH, (GOPMUPYS UMMYHHBIN oTBeT Thl, a
aNbTEepPHATUBHO aKTUBHPOBaHHEIE Makpodary (Md-2) mpoaynupyrOT HUTOKAHBI C TIPOTHBOBOCIATUTEIHHON
AKTHBHOCTBIO, TEHEPUPYIOTCS B NMpHUCYTCTBUU IUTOKHHOB (MJI-4 u NJI-10), ycranaBnuBasi ryMOpaibHbINH
umMMmyHHBIH 0TBeT Th2. M-1 mponyuupyror WJI-12 u NJI-23, xitodeBbie GakTops! GOPMUPOBAHUS OTBETA
Thl, a MWMJ-23 crumynmupyer T-KIeTKH K  CHHTE3y  TIPaHYJIOIMTAPHO-MaKpodaraibHOTO
KOJIOHUEeCTUMYJIHpYIoIIero ¢akropa, HeoOXogumoro s reHepauud Mad-1, BoccTaHaBIMBAIOLIETO
cooTHoIenue cyonomyssiuii T-muMdoruros [6, 35, 50].

Takum o6pazoMm, uHpeknuss MBT KoHTpomHupyeTcs pa3TudHbIMH (akTopaMu, (HOPMHUPYIOIIUMHU
€CTECTBEHHBIH U aJaNTUBHBIM UMMYHUTET, B KOTOPOM CYILIECTBEHHAsl pOJIb MPUHAICKUT Makpodaram,
B3aMMHO aKTUBUPYIOIIUMCS IUTOKMHAME U aHTUTeHOM MBT. EcTecTBeHHBII IMMYHUTET, 00eCTIeYNBAEMBIi
makpodaramu 1 NK-knerkamu, popmupytor UJI-1 u a-®HO ¢ pa3ButieM crennpuyeckoro KIeTOUHOTO
UMMYHHTETa, B PeTH3aIliii KOTOporo ydacTtByroT auMporutsl CD4+ u CD8+, mpuBiekas maToreH B oyar
BocnasieHust. KimroueByro pons urpaer untepgeppon-y (MPH-y), aktuBupyronmii Mmakpodaru, mpoIyKuus
KOTOPOTO KOHTPOIHPYETCs UTOKIMHaMH, yeruBatormmmu (UJ1-12, NJI-18) u narudupyromumu (1J1-4, NJI-
10) ux sxcnpeccuro. B aToT KoneOumomuiics 6anaHc MeXIy CTUMYISIMEH 1 HHTHOMpOBaHUEM 3alllUTHOTO
uMMyHHTeTa BMemuBatoTes MBT, o0ecrnieunBast pacnpoctpaHenue HHGEKIuH B opranmsme [6, 9, 14, 20].

B Tepamuu TyGepkyne3a ¢ IpOSBICHUSIMI HMMYHHOTO AUCOaTaHCca BEJIHKO 3HAYEHHE HMMYHOTPOITHBIX
npenapatoB [18]. Yacrto ymorpebisieMoe Ha3BaHHWE 3TOM TPYIIIBI MIPEHAPATOB «UMMYHOCTUMYIISTOPBD)
SIBJISICTCS] HE COBCEM TOUHBIM, IIOCKOJIBKY, YCHINBAs KaKOe-THOO0 3BeHO NMMYHHOM CHCTEMBI, HCIIOIb3YCMBbIE
npenaparbl MOJABISIOT AKTHBHOCTh JPYTHUX 3BCHBEB, a KOHEYHBIC HMMMYHOJOTMYECKHE IOKA3aTelH,
MOJTy4YEeHHBIE B pe3yJIbTaTe IPUMEHEHNS TAKUX CPEJICTB, HE MPEBBIIIAIOT YPOBEHb (DM3HOIOTHIECKOH HOPMEI,
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YTO CBUAETENBCTBYET 00 OTCYTCTBUU HCTHHHON CTUMYJSIHMU. [1OCKONBKY KIMHHUYECKOE YITydICHHE
COCTOSIHMS TAIleHTa M HOpMalu3alus JabopaTOpHBIX TMOKa3aTeliei HWMMYHUTETa B peE3yJsbTaTe
UCIIOJIE30BaHUST UMMYHO(DapPMaKOJIOTHYECKUX CPEICTB CIYXKHT MPOSBICHHEM HMMYHOMOIYIHPYIOIIETO
JEHCTBUS MPUMEHSIEMOr0 Tpernapara, JaHHYI TPYIINy HMMYHO(PApMaKOIOTHYECKUX CPEACTB IPHHSATO
Ha3bIBaTh UMMYHOMOAYyIIITOpamH [3].

BO3HUKHOBCHUIO W TEUYECHUIO TyOSpKyJIE3HOH WATOJOTMU COMYTCTBYIOT DPAa3lIUUHBIC IIPOSBICHUS
HMMYHOIIATOJIOTHH, BBHJY Yero OJHHUM W3 B&KHBIX KOMIIOHEHTOB COIPOBOJUTCIBHOW Teparuu
TyOepKyI€3HOH WMH(EKIMA TakKe MOIDKHA BBICTYIIATh MMMYHOMOIyIMpyromas tepamus [1, 12, 16].
Wmeromumiicss B HACTOsIIEe BpeMsl apceHal WMMYHOMOIYJSTOPOB BKIIFOYACT OOIIMPHBIM IepeueHb
mpenapaToB, pa3HOOOPa3HBIX KaK IO IPUPO/IE, TPOUCXOKICHUIO U CTPOCHUIO, TaK U 110 XapaKTepy ACHCTBUS
Ha MEXaHM3Mbl UIMMYHOTEHE3a M, COOTBETCTBEHHO, JIe4eOHON A((EKTUBHOCTH MPH Pa3HBIX 3a00JIEBaHUSX
[2, 8, 17].

[Tpu neyeHnn OONBHBIX TYOEPKYJIE30M JIETKHX C HCIIOJIE30BAHUEM COIPOBOJUTEIBHON Tepamnuu
UMMYHOMOJYJIATOPAMH  Pa3HOM  OpPUPONBI,  HECMOTPST  HA  ONPEHCNICHHBIC  pas3iuyus B
HMMYHOMOJIYJIUPYIOIIEM JICHCTBUM, Ha3HAYCHHUE IPENapaToB B KOHEYHOM HTOTe 00ECIeYHBACT CXOJHBIC
UMMYHOJIOTUYECKIE U KIMHUYECKUE pe3ynbTaThl. [locie mecTn Heaenb JeueHus: OOJIbHBIX TyOepKyIe30M
HMMYHOMOJYJISITOPBI ¢ TpoduieM  AeWcTBUsA  Kak  npoBocnanutensHoro  (BJI), Tak
mportuBoBocHanuTensnoro (MM) mmama [13, 35] okaseiBamu y OONBHBIX CTHMYIHPYIOIIEE BIMSHHAE Ha
MPOIIECCHl IMMYHOII093a U JACATEILHOCTh T-0MOCpeI0BaHHBIX MEXaHH3MOB UMMYHHOU 3aIiuThl. [Ipu 3TOM
pa3nyus B BBI3BIBAGMOM TEM W JPYIHM IIperapaTaMd BIUSHHUA HA M3MEHCHHs y OOJNBHBIX TOKa3aTeeh
MOTJIOTUTEIFHON CIIOCOOHOCTH (HaroiuToB U cojaepkanue B kpoBu LUK mpeacraBisioTcst oTpakeHHEM
(ha30BBIX M3MEHEHWH (haronuTapHOH aKTUBHOCTH B JMHAMHUKE JICYCHHUS, CBS3aHHBIX C OCOOCHHOCTSIMHU
MEXaHHU3MOB X HIMMYHOMO Ty upytomiero aeiicteus [35]. Kiuanuecku nanupie 3¢ QeKThl IPUMEHEHHS TOTO
U JIpYyTOTo IperapaToB COMPOBOKAATUCH YCKOPSHHOM dJIMMHUHAITMECH MUKOOAKTEpU i U3 opraHu3Ma 00JIbHBIX
(cokpalleHue CpOKOB JIMKBHJIAIIMU OaKTEPUOBBIIEICHNUS), Ooyiee OBICTPBIM CHSTHEM BOCHAIUTEIBLHBIX
SIBJICHAH B OvYarax M B KOHEYHOM HTOIES CHIDKCHHEM CPOKOB OOPAaTHOTO Pa3BUTHs BOCHAIUTEIBHOTO
Ipoliecca ¥ BhI3J0POBIICHUS O0JIBHBIX. MOXHO 3aKIIIOUNTh, YTO HCIIOIb30Banue kak bJI, Tak u UM sBusieTcs
JIOCTATOYHO Oe30TMacHBIM B 3(()EKTUBHBIM METOJIOM COIPOBOIUTEIHLHON Tepaniy OOJIBHBIX TyOCpKYJIC30M,
MO3BOJISIOLINM YITYYIINTh KAYeCTBO UX JeueHus [19].

3ak/o4eHue

B coBpeMEHHBIX YCIOBHSIX YpPE3BBIUANHO aKTyaJbHBIM SBJISIOTCS COXPAHEHHE 370pOBbs JeTedl U
o pocTkoB. Clie10BaTeNbHO, HEOOXOUMO U3YYHUTh BCe PAKTOPBI, TPUBOIAIINE K HAPYIICHUIO CO CTOPOHBI
3pUTEIBHOTO aHATH3aTOPa.

[IposBrieHns BOCTIAMTUTEIRHBIX 3a00JIEBAHAH TI1a3 YaCTO JAIOT IMPEACTABICHAE 00 OCHOBHBIX CHCTEMHBIX
3a00J€BaHUSIX M MOTYT BBICTYNAaTh B KauecTBE IIEPBOr0 HHAWKATOpPAa HE JMArHOCTHPOBAHHOIO €Ié
CHCTEMHOTO 3a00ieBaHus. 3a00eBaHUS T71a3 CBSI3aHBI ¢ IMMYHHBIMH W BOCHATUTEIBHBIMHU TIPOIECCAMHI,
MOATOMY aKTyaJIbHO BEISBIICHHE B ClIe3aX MPOQUICH IIUTOKMHOB W XEMOKHHOB B Pa3IHMYHBIX KIMHUIECKUX
noarpynmnax nalfueHTOB € BOCIIAJIUTEIIbHBIMU NIPOLIECCaMU.

BI/IOMapKepLI CJIC3bI INOTCHIHAJIbHO MOIr'yT HCIHOJIb30BAaTbCAd B  OHUArHOCTHKE, MPOTHOCTHUKE,
(hapMaKOIMHAMIYECKOM OTBETE, CTPATU(HUKANNHN TalMCeHTOB W OIEHKE pucKa. [IpoTeasbl M MHTHOUTOPHI
IIpOTCa3 sABJIAOTCSA OCHOBHBIMH MHAUKATOPAMHU B Ka4Y€CTBC NMOTCHIIUAJIIbHBIX 6I/IOMapKepOB CJIE3BI U3-3a UX
o0OuHst B clie3e, YyBCTBUTEILHOCTH K OOHAPYKEHHIO B aHATIM3aX M CBS3H C TATO(GU3NOTIOTHEH 3a00IeBaHusI.
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