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Pe3tome. lluTOoKMHAM NpPUHAAICKUT Be-
Iyliasi poib B Pa3BUTHUU BOCHAJIMTENBHBIX peak-
nuii. B oTasbMONIOrHM MHTEHCUBHO H3Y4aroTCs
TaKKe MPOBOCTIAJIUTEIbHBIC IIUTOKUHBI, Kak IL-1(,
IL-6, TNF-0, sBustomuyecs TJIaBHBIMA MEOUATO-
pamMu pa3BUTHS, TPOTPECCUPOBAHUS U TEpATIEBTH-
YEeCKOro MCX0[a He TONBbKO BOCTIAIUTENBHBIX 3a-
OoneBaHuii (yBEWUTBI, OQTambMOrepriec), HO H
MaTOJIOTHH BO3PACTHOTO XapaKTepa — KaTapakra u
TJIayKoMa, TJi€ MUTOKUHBI BBICTYMAIOT B Ka4eCTBE
OIOCPEIOBaHHBIX MATOreHETHIECKUX (HhaKTOPOB.

Hecmotpss Ha 00OCHOBaHHOCTH W TIEp-
CHEKTUBHOCTh AHTUIUTOKWHOBOW Tepamuu, B
o(hTaIEMOJIOTUYECKO TpakTHKe e€ caepKuBaeT
BBICOKAsl CTOMMOCTB, a TaKXXe OrpaHudeHHas 3¢-
(EeKTHBHOCTh TIpENapaToB, CO3JaHHBIX IO IMPHUH-
LUy MOHOKJIOHAJBHBIX AHTUTEN U HalleIEHHBIX
JIMIIb Ha OJWH OCJIKOBBIM perenTtop. AJbTepHa-
THUBOIl MOXKET CTaTh MYJIbTUTAPreTHast aHTUIUTO-
KMHOBAs Tepamus C MCIOIb30BaHUEM HHHOBAIIH-
oHHoro mpenapata MSC-428 Ha OCHOBe Xxenat-
HBIX HAaHOKOMIIJIEKCOB.

Uzyuenne GyHKIMOHANBHBIX H (DEHOTH-
MAYECKUX M3MEHEHHUH B CyONmomyssiusax Jumgo-
IUTOB KPOBH Y OOJIBHBIX C Pa3IMYHON MaTOJIOTHU-
eif rmasa B Xoje JIeYeHUsI IIpernapaTtoM Ha OCHOBE
XEMaTHBIX KOMILJIEKCOB MOKa3asio 3QPeKTUBHOCTD
B TUIaHE CHIDKEHUS aKTMBHOCTH MPOBOCHATHUTENb-
HbIX IUTOKMHOB IL-1P, IL-6, TNF-a, uTo npensT-
CTBYET OIOCPEIOBAHHOMY MMH KacKaqy JeCTpyK-
THUBHBIX OMONIOrHYecKuX 3((HEKToB.

KuawueBble cjI0Ba: ITUTOKUHBI, aHTHIIH-
TOKHMHOBAs Tepars, TJa3Hasi maToloTusl.

Berynuienune. BaxHeWIIMM y4acTHHKOM
BOCIIAJIUTENTFHBIX 3a00JICBaHUIl M CBSA3aHHBIX C
HUMH IJIACTUYECKUX W pereHepaTHUBHBIX IMpoIlec-
COB SIBJISIIOTCS] IMTOKHUHBI — IPOTEUHOBBIE MeANa-
TOPBI ¢ HEOONBIIOW MOJIEKYJIAIpHON Maccoi (10 30
KWJIOJAIbTOH), BBIMOMHAIONINE PErYISITOPHYIO
¢ynkuuio. llUTOKMHAM TPUHAUISKUT BemylIas
pOJb B Pa3BUTHH BOCIAJMTENBHBIX PEAKIHH, CO-
MPOBOXKJAIOMIMXCS aKTUBAallMEH T'yMOpaJIbHOTO
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uMMyHHTeTa. Ha ypoBHE opraHm3mMa HIUTOKWHBI
MIPENCTABIEHBl MHOTOKOMIIOHEHTHON CUCTEMOM, B
(YHKIIMOHUPOBAHUN KOTOPOH OOHAPYKHBAIOTCS
AJIEMEHTBI CAMOPETYJIISIIMH, YTO TMO3BOJIIO HEKO-
TOPBHIM aBTOpPaM TOBOPHUTH O ITUTOKHMHOBOH CETH
[3]. B kiaccupuKkalioHHOM IIJIaHe, K [IUTOKUHAM
OTHOCSIT: MHTEPIEHKUHBI, UHTepDepoHbl, BhakTop
HEKpo3a OIMyXOJeH, KOJOHHECTUMYJIHPYIOIIUE
(dakTopbl. DT OHOJIOTHYECKH aKTHBHBIC TIETITH/IbI
SIBIISIIOTCS TIPOJYKTaAMH IIMPOKOTO CIEKTpa KIle-
TOK, YYacCTBYIOUIMX B BOCHAIUTENBHOW pPEaKIMH
Kak B kauectBe d(dexTopoB, Tak U muileHei. C
KOHIIa BTOPOM MOJOBHUHBI MPOIUIOrO BEKa IMTO-
KUHBI KaK MapKepbl U TPETUKTOPHI MaTOJIOTHYe-
CKMX M3MEHEHHH IINPOKO UCIIONB3YIOTCS B Hayd-
HO-HCCIIE/IOBATENLCKIUX W JHAarHOCTUYECKUX IIe-
nsX. OTO HMHUIUHPOBAIO pa3BHTHE HOBOTO
HaTpaBJICHUs B TEPANUM BOCHAIUTEIbHBIX M OH-
KOJIOTHYECKMX 3a00NeBaHuil, OCHOBAaHHOIO Ha
MATOreHETUYECKOW PO IIUTOKHHOB.

Tak, UMMYHOMOIYNSALWS ¥ aKTHBAIUS
3alUTHBIX MEXaHU3MOB, a TaK)Ke UMMYHOCYITpec-
CHBHAs Tepamnus, HampaBleHHAas Ha YCUJICHHE
MPOTUBOOMYXOJIEBOT0O MMMYHHTETa, CTaia BaXK-
HBIM TIPUIIOKEHHEM [IUTOKWHOTEPATTHH.

B odTanpMmonorun Ha NPOTSIKEHHH T10-
CIIEIHUX JBYX JICCSATHIICTUH MHTEHCHBHO H3yda-
IOTCSI TaKUE MPOBOCHAIUTEIBHBIC IIUTOKHHBI KaK
IL-1B, IL-6, TNF-0, paccmaTtpuBaroimecs B Ka-
YeCTBE TJIABHBIX MEIUATOPOB Pa3BUTHS, NPOTpec-
CHpOBaHUS U TEPANEBTHYECKOTO UCXOJIAa HE TOJb-
KO BOCHAJIMTEIBHBIX 3a00jeBaHui (YBEHTHI, O(-
TaJbMOrepIec), HO U TaKOW MaTONOTUU BO3pacT-
HOT'O XapakTepa, KaK KaTapakTa U TlayKoma, TJie
IMUTOKUHBI BHICTYMAIOT B KauecTBE OMOCPEIOBaH-
HBIX TIATOTEHETHYECKUX (DAKTOPOB, COMPSIKEHHBIX
C albTepaTUBHBIMH mpolieccamu [8, 9]. Baxno
OTMETUTh, YTO B psifiec paboT MOJUEPKUBACTCS
CBSI3b TPOAYKIIUH MPOBOCIATUTEIBHBIX IUTOKHU-
HOB MMEHHO ¢ TKaHsamH ryaza. O0 3ToM cBuje-
TENLCTBYET BBICOKOE COJEPKAaHUE IUTOKUHOB B
nepegHel Kamepe riaza U B CIE3HOW KUJKOCTH,




KOTOpO€ TPEBOCXOIUT CHCTEMHBIE YPOBHHU TIPO-
nykuuu [4, 6].

OO0ocHoBaHHMe HccaeIOBaHMA. XOTA
KITMHUKO-TMAaTHOCTUYECKE MCCIENOBaHUS YKa-
3BIBAIOT Ha 0OOCHOBAHHOCTh M TEPCIIEKTUBHOCTD
AQHTUIIUTOKMHOBOM TEpaIuu, 0OJHAKO B OPTaIbMO-
JIOTHYECKOM MpaKThKe e€ caepKUBaeT He TOJIBKO
BBICOKAsl CTOMMOCTh WHHOBAIIMOHHBIX IIperapa-
TOB, HO TaKK€ PUCK pa3BUTHs MOOOYHBIX 3Pdek-
ToB. Clielyer TaKkke yYUThIBaTh H OTPAHUICHHYIO
3G (GEKTUBHOCTh IpENaparoB, CO3JaHHBIX II0
MPHHIUITY MOHOKJIOHAIBHBIX AHTHTEN, KOTOPHIE
HAIleJICHBI JIWIIb HA OINH OCNIKOBBIN perenTop.

B 510l CBSA3M CTaHOBUTCS aKTyaJIbHOU
pa3paboTka, U3ydeHWE U BHEAPEHHE HOBBIX Jie-
KapCTBEHHBIX IIPErapaToB, KOTOPbIE MOTJIH ObI
COCTaBHTh KOHKYPEHIIMIO TPaIUIIMOHHBIM Iperia-
paraM aHTHLMTOKWHOBOM Tepanuu. B kauectBe
TaKOW aJIbTEPHATHUBBI Mbl OOPAaTHUIIM BHUMaHHE Ha
OTCYECTBEHHBII ~ MHHOBALMOHHBIA  Ipernapar
MSC-428 (PC MO3 NeUA6098/01/01), xoTOpBHIit
MpeCTaBIsIeTCS KaK aHTarOHUCT TPEX OENKOB-
mutieneit IL-1p, IL-6, TNF-o.

JeiictByromiee BemectBo MSC-428 npen-
CTaBIsieT cO00H HHM3KOMOJEKYISAPHOE KOOpHHA-
LIMOHHOE COeTMHEHNE XeaTHOIO THIIa, B KOTOPOM
LEHTPaJIbHBIN aTOM TSDKEIOro MeTajuia — PTYTH —
CBsI3aH C AByMs MojieKkyiaamu L-mucrenna. Kom-
IJIEKCHOE COEAMHEHHE HMEET TeTpa’JpudecKoe
CTpOEHHE, B KOTOPOM KapOOKCWIJIbHBIC TPYIIIIHI,
HaxXoIsIIuecs Ha TepuQepur MOJIEKYNbl (SKOp-
HbIe MOJIEKYIbI), TI03BOJIAIOT B3aWMOJIEIICTBOBAThH
C aMHHOTPYMIaMHU OENIKOB, BIIHSS HAa UX TPETHY-
HYI0 CTpYKTYpy (kKoH(popmarmio). Pazmep more-
KyJbl cCOCTaBisieT 1,2 HM, 4TO Ha HECKOJIBKO IIO-
PSIKOB MEHBIIIE, YeM pa3Mephbl TAKHX YYaCTHHKOB
MaTOJOrMYECKOro mpoiecca kKak JuMdorur (6o-
nmee 25000 um), Bupyc repmeca (320 M) u Ap.
Ceepxmanblii pazMep obecrieuuBaeT BCTpanBaHUE
B AKTHBHBIM CalT penentopa KIETKH, a Haludue
aToMa TSDKENIOro MeTailia, MpeAonpenenseT KoH-
(hopManMOHHbIC H3MEHEHHUS B POCTPAHCTBEHHOM
CTpYKType Oenka-perientopa. B pesynbrare aToro
yTpayuBaercs KOMIUIEMEHTapHOCTh — COOTBET-
CTBHE MEXAY JUraHfamMu (IUTOKWHAMH) M HX
OCIKOBBIMH PEIENTOPaMH, OTHOCSIIUMHUCSI K CY-
nepceMeicTBy UMMYHOTTIO0YTHHOB. [Ipu pazim-
YUSAX B aMHHOKHCIOTHOH I1OCII€IOBAaTENbHOCTH,
UX 00BETUHSICT HATMYHE TPEXMEPHOH CTPYKTYPHI,
HEOOXOMMOM JUTS crienn(UIecKoro pacro3HaBa-
HUSI CBOCTO JUTaHIa (IIUTOKWHA). Y HUKAJIBHOCTD
3TOW CTPYKTYpHI B 3HAUUTEIBHOW MEpE Onpenens-
ercst qucybGUAHBIMEA (—S—S—) CBS3SIMU MOJIEKY-
JIBI TIEICTENHA [7].

Xumnueckas ¢Gopmyma MSC-428 onpe-
JenseT BBICOKYIO TPOMHOCTh Ipermapara K IH-
CynbQUIHBIM TpyNIaM ¢ (GOpPMHUPOBAHHEM MPOU-
HOW MOHHOW CBS3W, OJlarofaps 4eMy MOJICKYJIbI
MSC-428 crnocobHbl 3(h(EKTHBHO KOHKYPHPO-
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BaTh 3a peIENTOp IUTOKUHA. O(H(HEKTUBHOCTH
mperapaTa MoKa3aHa Ha psJie OMyXOJIEBBIX IPO-
LIECCOB, B MaTOreHe3e KOTOPhIX NMPUHUMAIOT yda-
CTHE MMMYHOJIOTHYECKHE MeXaHU3MHI [1,2]. OtH
WCCIIEZIOBaHNS JAl0T HaM OCHOBAaHMS MpPEIIoa-
raTth BIUSHHE Ipenapara Ha Apyrue natousno-
JIOTHYECKHE MPOIECCHl C YYacTHEM LMTOKHHOB,
MPUMEPOM KOTOPBIX MOTYT CIYKUTh NPHUBEIEH-
HBIC BBIIIC TJ1a3HbIE 3a00ICBaHUSI.

Heas uccaenoBanus. M3yuants 3¢dek-
THBHOCTb MYJIBTUTAPreTHOW aHTULIUTOKMHOBOM
TEepanuu C KCIOJIb30BAaHUEM HHHOBAIMOHHOTO
npenapata MSC-428 mytém BbIsICHEHUS (PYHKIIH-
OHAJNBHBIX M (PCHOTUITUYECKUX M3MCHEHHH B CyO-
MOMYJSIHUAX JTUMQOIUTOB KPOBH y OONBHBIX C
pa3IMYHONA IIATOJIOTHEH IJla3a B XOJE JICYEHUS
JIAHHBIM TIPEIapaToM.

Marepuaiasl M Meroabl. MMmyHosOru-
Yyeckass OUHAMHKa OIEHMBAJIACh IO XapakTepy
CyONONYJISAIMOHHBIX HM3MEHEHUH JICHKOIMTOB,
KOTOpBIC BBISBIAIOTCS cHenupUIecKuMU  Mo-
HOKJIOHAJIbHBIMM aHTHUTEIaMH K COOTBETCTBYIO-
mmM CD dakTopaMm 1mo paHee ONMUCAHHOW CTaH-
naptHoi Mertomuke [1]. B cBs3u ¢ 3tuM ObUIM
W3y4YeHbl (PEHOTUITBI TUM(OIIMTOB KPOBH IO JKC-
MpecCMy  aKTUBALMOHHBIX MapkepoB CD25,
CD38, CD45, CD54, CD95. beuio mpoBeneHo
WCCIIEJIOBAaHNE TEepameBTHUECKOro OTBeTa Ha
MSC-428 y 162 manuenTtoB, B ToM uucie y 71
MYyK9HHBI (cp.Bo3pacT — 57+7,3) u 91 KeHIIUHBI
(cp.Bo3pacT — 59+6,1). Cpenu HUX OOJNBHBIX XPO-
HUYECKUM YBEUTOM ObLI0 23, odrampmoreprecom
— 38, BO3pacTHON KaTapakToi — 29, HavaabHOU
OTKPBITOYTOIbHON Tiaykomoi — 31, mpocToit
nuadeTrueckoi peruHonatuei — 41. OTOop ocy-
HISCTBIISUICS. HA OCHOBAaHUM JIAHHBIX aMOylaTop-
HBIX KapT, OTPaXKAIOIIUX COCTOSHHE TalMEHTOB
Ha MOMEHT WUCCIe[oBaHuA. B KOHTpOIbHYIO
rpyniry Bouwio 30 demoBek (cp.Bo3pacT — 58+6,6),
Yy KOTOPBIX B aHaMHE3€¢ OTCYTCTBOBAJHM TPaBMBI,
XPOHMYECKHE BOCTIAIUTENBHBIE U aJUIepTHYecKue
3a00JIeBaHus TJ1a3.

Pesynbrarel ucciaenoBanus. Jns usy-
YeHHsd TepareBThyeckoro orpera Ha MSC-428
ObuT0 0TOOpaHo 162 mamueHTa, y KOTOPBIX Ha
HayaJio IpueMa IpenapaTa ypoBeHb HMPOBOCIAIH-
TenbHbIX 1UTOKMHOB IL-1B, IL-6, TNF-0 Obun
noBeined Oomee yeM Ha 20%, YTO HAIIIO IOA-
TBEPXKJICHHE B THUIEPIKCIIPECCHU MapkepoB T-
mumbonutop CD25, CD38, CD45, CD54, CD95.
Oddexr nmpumenenns npenapata MSC-428 ore-
HUBAJICS 1O HOPMalM3alliM TIOKa3aTened »3Kc-
MIPECCUH YKa3aHHBIX MapKEePOB.

Tak, CD25 B uccnemyemoii rpymme y 89%
MAIMEHTOB ObUT 3HAYMTEILHO BBIIIE HOPMBI (Ha
20-30%). B pesynpTaTe mpueMa mpernapaTa
«MSC-428» y 74% mammeHToB OH CHU3WICS 0
HOPMBEI.
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Mapkep NaTOIOTMYECKON  aKTHBalMU
kinerok CD38 B mccnemyeMoii rpymie ObUT MOBBI-
meH y 91% mnanumeHToB, mMpU4eM ypOBEHb 3KC-
MPeccUr 3aBUCEN OT TsDKecTH 3aboneBaHus. [lo-
cie mpuema npenapara MSC-428 nanubiii hakTop
BOCCTaHOBWJICS 10 HOPMBI Y 78%.

CD45 no neduenust Obl1 CHIKEH y 38%
MaIUeHToB, Y 57% ObLI, HA00OPOT, MOBBIIIEH, YTO
CBSI3aHO C JUCPETYILIIUCH KUHA3 ceMeicTBa Src
JAK, mpuBopsIIel K akTUBAIIMKA BOCIIATUTENLHO-
ro Tmpolecca U aKTUBallUH JeCTPYKTUBHBIX OWO-
Jorudeckux 3QEKTOB, UHIAYIIHUPYEMBIX BBICOKHM
YPOBHEM MPOBOCIIATUTENbHBIX IIUTOKAHOB. [Tocie
npuema MSC-428 ormeueH cmapT-3¢dexr Ha
Tepanuio, MPOABUBIIMICS TeM, 4To y 79% manu-
EHTOB ¢ HU3KUM ypoBHeM CD45 mpowusonuio mo-
BBIIIEHHE /10 HOPMBI, a ¥ 81% manueHToB ¢ mep-
BHYHO BBICOKOM skcmpeccueit CD45, Haobopor,
MPOM30IIIO CHHKEHUE IO HOPMBI.

CD54 (ICAM-1) nmo mpuéma MSC-428
Obu1 yBenuueH y 97% manuenrtos. [Ipu npueme
MSC-428 y 84% manueHToB IIPOU30IIUIO CHUMKE-
Hue 10 Hopmel CD54, uto Koppemupyer c
YMEHBIIEHNEM BOCIAJICHUs, CHIDKEHHEM YPOBHS
MPOBOCTIANTUTENBHBIX IIATOKHHOB M YMEHBIIICHUEM
MUTpaIKU JTUMQOIMTOB B OYar BOCHAJICHHS.

Ocobast poib B MOIYJISIIIUK BOCTIATTUTEIb-
HBIX U JIECTPYKTHUBHBIX U3MECHEHHH MPUHAUICKUT
CD95, rumnepakcnpeccusi KOTOpPOro MPensTCTBYeT
anonTo3y AaKTHBHPOBAaHHBIX T-KJIETOK B oOdare
Bocrianienus. [Ipuem MSC-428 compoBoxxaanics
camkennem CD95 1o pusznonoruueckoit HOpMbI y
82% manueHToB, YTO KOPPEIHPOBAIO C YMEHb-
IICHUEM BBIPR)KEHHOCTH BOCTIAJICHHS.

3a Bce Bpems nmpuema MSC-428 He BBISIB-
JIEHO pa3BUTHS MOOOYHBIX S(P(PEKTOB WIH Here-
peHocuMocTH. JlnHaMuka W3MeHEeHU (EeHOTHITH-
YecKUX MapkEéPOB IpescTasiieHa B (1al. 1).

Taoauna 1

Junamuka ¢GeHOTHNHYECKUX MApPKEpPOB JHUM-
douutoB y odranbmMosiornyeckux 00JbHBIX,
npuHuMaBmux npenapat MSC-428

deHoTUITHYC- Konugectro od- Dddek-
CKUIl MapKep TaJbMOJIOTHYC- TUBHOCTh
CKHUX TAI[CHTOB Tepanuu
C OTKJIOHEHUEM OT MSC-428
HOPMBI — B % B %
Jo ITocne ITocne
Jieve- Jieve- npuemMa
HUS HUS
CD25 89 15 74
CD38 91 13 78
CD45 92 19 73
CD54 97 15 82
CD95 91 9 82
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O06cyxaenue pe3yibTaroB. Kak u3Bect-
HO, B MATOTE€HE3€ XPOHUYECKUX BOCHATUTEIBHBIX
W JIeTeHepaTUBHBIX 3a001eBaHNI IPUHIMAET y4a-
CTHE NIMPOKUH CHEKTP IIUTOKHMHOB, KOTOPBIE MO/I-
JIEp’KMBAIOT BO3HMKUIMM IOPOYHBIA KpYyr M CTa-
HOBSATCS KITIOUEBHIM 3BEHOM B MOBPEKICHUU TKa-
Heil, B T.4. U miaza. Bpibop (eHoTHnHueckux
MapKepoB sl OleHKH () (HEKTHBHOCTH JiedeOHO-
ro 3¢dexkra OCHOBBIBAJICS Ha WX POJIK B IMATOre-
He3e 3a00JIeBaHUiA, Tie BEAYIIUM 3BEHOM SBIIS-
IOTCsI aJIbTePaTUBHBIC U3MEHEHUSI U CBS3aHHBIE C
HUMH BOCHAJMTEIbHbIC PEaKIUW TpPU YYaCTHH
KJIETOK JuMporuTapHoro tumna. [loarBepikaeHu-
€M DTOMY CIyXaT JaHHble 00 y4acTUH KaKIOro
W3 HM3YYCHHBIX HaMH (aKTOpPOB, PEryITHPYIONIHX
MUTOKUHHBI TOMEOCTa3, KOTOphIe MOXHO Mpe]l-
CTaBUTH CIACAYIOIINM 00pa3oM.

KimtoueBasi poib B perylupoBaHUH ajian-
TUBHOW HWMMYHHOW CHUCTEMBbI 4Y€pe3 KOHTPOJIb
BBDKHBaHHS W Tmponudepanuu peryinsaTopHbix T
kierok npuHaaiexut CD25, koropslit B GyHKIHU-
OHAJBHOM OTHOIIEHWH MPEICTABIISICT COO0H alib-
(da-cyObeAMHMIlYy pelenTopa HHTEepPIICHKUHA 2
(IL-2Ra). Ha skcmpeccuto CD25 B 3HaYNTENHHOM
Mepe BIHSIET BHICOKHI YPOBEHD IPOBOCIIATUTEIb-
HbIX UTOKUHOB IL-1 u TNF. [Toatomy mo muHa-
MUKe CHIDKeHus skcnpeccun CD25 moxHO cy-
IWTHh O CIIOCOOHOCTH TpernapaTa HHIHOUpPOBATh
MOBBIIICHHBIH YPOBEHb MPOBOCHAINTEIBHBIX IIH-
TOKHHOB.

HszBectHo, uro CD38 1m010KUTEIBHO
KOpPEIHPYET ¢ BBICOKHM COJIEp)KaHUEM IPOBOC-
MATUTETbHBIX [IUTOKWHOB, CBSA3aHHBIX C IMATOre-
He3oM BUY-unHpekuun, eHK030B, MHUEIOMBI,
caxapHoro auabera Il tuma. IIpogykroM akTHB-
Hoctn CD38 sBmsercs uumkinueckas AJ[D-
pubo3a, crocoGerByromas MoOmm3armu Ca®™ B
[UTO30Jb, C YEeM CBs3aHA PEryISIUs YHUBEp-
CaJbHOW CUTHAJIBHOM CHUCTEMBI KJIETOK. B ouarax
BOCIIAJICHUS TIPOMCXOJUT IOBBIIICHHAS JKCIIpec-
cusi reHa CD38, uTo BBI3BIBACT AUCPETYIISAIHIO
PI3K/Akt curHajabHOrO MYTH M CIIOCOOCTBYET
MPOTrPECCHPOBAHUIO BOCHAIUTEIHHOTO TMpOoIecca.
[Ipu xponmueckom Bocmanennu CD38 mpemsr-
CTBYET amonoTo3y AaKTHBHUPOBAaHHBIX JTHM(OIH-
TOB, YTO MOJAJEPKUBACT TIEPCUCTEHIINIO BOCIIAIH-
TENFHOIO TIpolecca. B 3Tol CBsI3M, B pamKax
HAOIOIaBIINXCS HAMHM TJIa3HBIX 3a00JICBaHMI,
CD38 M0OXHO paccMaTpuBaTh, KaK Ba)KHBIHM MOKa-
3aTeNlb  YCICHIHOCTH MPOTHBOBOCHAIATEIBHOM
tepanuu. TepaneBtrueckuil d3ppekr MSC-428 B
oTHomeHun HopMmanmzanuu CD38 mMoxHO 00Bsic-
HUTH CIOCOOHOCTBIO Tpenapara KOHKYPHPOBATh
3a (ocharabie rpymnmel kogupyemoi reHoMm Syk
HEpEIeNTOPHON THUPO3UHKUHA3bl. AKTHBHOCTb
MoCJHEeAHEN CBsi3aHA C PETYJSIIUENd 3KCIPECCUU
CD38, koropasi MOTHOCTBIO OJOKHUpyeTcs MpH
uHTHOMpOoBaHMKM Syk; MemuaTopoM TPaHCKPHII-
nun CD38 sensercs NF-kB [5]. MoxHO mona-




raTh, 4ro npenapatr MSC-428 crocoOeH CHMXATh
runepakcnpeccuo CD38 nBymst myTsamMu: mpsaMo —
4yepe3 HMHTHOMpoBaHWE Syk THPO3MHKHHA3BI W
OTMOCPEIOBAHHO — Yepe3 CHIDKEHHE BBIPAOOTKH
MPOBOCTIANTUTENBHBIX IIMTOKHHOB, KOTOpBIC, B
CBOIO Ouepe/lb, OTBETCTBEHHBI 3a THUIICPAKTHBA-
o NF-kB.

Baxnas ponap B maroreHe3e BOCHalIH-
TENBHBIX ¥ JIET€HEPaTHBHO-TUCTPOPUICCKIX
nporeccoB npuHamnexxutr CD45, orHocsamemycs
K CEMEWCTBY pPEeleNnTOpOB THPO3WHOBBIX MpOTE-
nHpochaTas, perylIupyomnx BaKHEUIIHEe BHYT-
PUKJIETOUHBIE MPOLIECCHI, OCYIIECTBIIAA Tepeaady
CHUTHaJa BHYTpPb KJeTKH ¢ T-KieToyHOro perern-
Topa. Ilpm 3TOM OCYIIECTBIAETCS CBA3bIBAHUE
CD45 ¢ xopenentopamu CD4 wumm CDS, 4to
obecrieunBaeT 3(P(PEKTUBHOE MPOXOKIACHUE CHI-
Haja BHYTph Kierku. [loreps skcmpeccun CD45
Ha TOBEPXHOCTH T-TMMQOIHUTOB TPUBOIUT K
oc1a0ICHHUIO COIPSDKEHUS TCR/CD3-
CUTHAIIFHOTO IYTH C KaJbIIMEBBIMH CHTHAJIAMH B
kierke. CHmkenue skcrpeccun CD45 mossimaer
nopor  uyectBUTenbHocTH s TCR/CD3-
KOMITJIEKCa, YTO MPUBOJMT K JedeKTaM celneKInn
TUMQOIMTOB, a Takke moreHupyer Fas-
3aBUCHMBI amonto3. CD45 Ttaxke momaBiseT
Jnk-xuHAa3bl U, TakKUM 00pa3oM, QYHKIIMOHHUPYET
KaK OTPHUIIATENILHBIA PEryisTop repefadd CHrHa-
JIOB ITUTOKMHOBOT'O perentopa. TakuM o0pazom,
Hapymenue perysaiun CD45 mpuBoauT K akTH-
Ballid BOCIMAJMTENBHOTO TIpolecca U JEeCTPyK-
TUBHBIX Ouonoruueckux 3(h(eKkToB, MHIYIUPYE-
MBIX BBICOKHM YyPOBHEM MPOBOCHAIUTEIBHBIX
UTOKUHOB.

Monekyna xkierounoil anresun CD54
(ICAM-1, Inter-Cellular Adhesion Molecule 1)
MPHUCYTCTBYET B HU3KOH KOHIIEHTpAIlMH Ha MEM-
OpaHax JEWKOIMTOB W 3HJOTEIHAIBHBIX KIIETOK.
[lpr cTUMYNSAIUN ITUTOKHMHAMH, CPEIU KOTOPBIX
IL-1 m TNF-a, skcnpeccuss ICAM-1 Ha 1mTO-
TTa3MaTHYECKONH MeMOpaHe Pe3KO YBETHMYMBaeT-
ci. ICAM-1 sBngercss AUTaHaOM HHTETPUHOBOIO
peuentopa LFA-1, oOHapyxnBaeMoro Ha JIeiKo-
[IUTax, KOTOpPbIC MPH aKTUBAIMU CBS3BIBAIOTCS C
SHIOTEINEM TMocpeacTBoM komiuiekca ICAM-
1/LFA-1 u nponukator B TkaHb. I[CAM-1 TecHO
CBSI3aH C TOTEHLHAJIOM pa3BUTHUS BOCHAJICHUS.
[IpoBocnanutenpupie nuTOKMHBL IL-1B, IL-6,
TNF-a yBennuuBatot npoaykiuio ICAM-1 gepes
aKTHBAIUIO sjepHOro gakropa kamma-B (NF-kB).
lNunepoakcnpeccus anresuBHbix Monekyn ICAM-1
HA DHJOTENMH W JUM(OLIUTAX COMPOBOKIAACTCS
BOZHHKHOBCHUEM HEKPOTHUYECKHX WIH JUCTPO-
¢uyeckux n3MeHeHui. Takas HEKOHTpOJIUpyeMas
THIEPIIPOAYKIMST MOXET CTaTh KIIOUEBBIM MO-
MEHTOM TOCIIENYIONMETr0 TOBPEXKICHUS TKaHEH
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rJ1a3a ¢ pa3BUTHEM OoJiee TsKeIbIX (HopM 3adore-
BaHUMU.

Kak wu3BecTHO, BaXXHYIO pPOIb B OCY-
IecTBICHUM amnomnro3a urpaer CD95 — Fas/APO-
1/CD95, xOTOpbIii OTHOCHUTCS K CEMEHCTBY pe-
nenropoB TNF (tumor necrosis factor) u obnana-
€T CBOWCTBaMH pELENTOpa, Mepeaaromero muTo-
TOKCHYECKUN CHTHAJ TIPU CBS3BIBAHHU CO CIICIIH-
¢udecknmu  aHTATenamu. [lokazaHo ydacrtue
naHHOro (hakTopa B YAAJICHWH aKTHBHPOBAHHBIX
T-kJIeToK B KOHIIE IMMYHHOT'O OTBETa, DJIMMHHA-
WU 3apaKCHHBIX BUPYCOM HITH PAKOBBIX KIIETOK,
arnonTo3¢ KIETOK, HHUIMUPYIOIINX BOCHAIICHHE B
TaKUX UMMYHO-TIPHBHIICTHPOBAHHBIX CTPYKTypax
kak Tia3 [3]. CD95 — nByx(pyHKIMOHAIBHBINA
peuentop. Tak, Ipu PU3NOIOTHYECKIX YCIOBHUSX,
uutokud TNF cBsaspiBaercs ¢ CD95 Ha akTuBH-
poBaHHBIX  T-muMQorMTax, 4YTO  BBI3BIBACT
anonTo3, O0YyCJIaBIMBAIOIINA KOHTPOJIb TOMEO-
CTa3a MMMYHHBIX KIIETOK M TIpeKpallcHUuEe HM-
MyHHOTO oTBeTa. Bmecre ¢ Tem, CD95 neiictByer
KaK pelenTop, KOTOphI OKa3bIBaeT Mpo- U aH-
THATIONTUYCCKUE CUTHAIBI B 3aBHCUMOCTH OT
KJIETOYHOH MHKPOCPEAbl U OT CTUMYJIHPYIOLIHX
CHTHAJIOB, MPEXJEe BCEro CO CTOPOHBI MPOBOCIIA-
JUTENBHBIX HUTOKUHOB [5]. IIpu cTolikom yBemnu-
YEHUM YPOBHS TPOBOCIAIUTENBHBIX IUTOKHHOB
IL-1pB, IL-6, TNF-0, OHE aKTHBHUPYIOT aHTHAIIO-
NTHYECKHE OCNKH, YTO MPUBOIUT K BBDKHBAHHUIO
KJIETOK. DTOT MEXaHHU3M «ITOJIOMKI» XapaKTepeH
HE TOJNBKO JUIi aKTHBHUPOBAHHBIX JHM(OIUTOB,
KOTOpbIC TEHEPUPYIOT MOJIEKYIbI, BBI3BIBAIOIIHE
BOCIIAJIEHHE, HO W ISl OIyXOJNIEBBIX W BHpPYC-
WHOUIMPOBaHHBIX KIETOK. Kpome Toro, rumep-
MPONYKIHS MPOBOCIAUTENBHBIX [IUTOKHHOB U
noBbIeHHas 3kcnpeccuss CD95  cmocobeTByer
BBDKHBAHHIO aKTHBHBIX T-TUMQOIHUTOB, YTO MOJI-
JIep>KMUBAET JAaJbHEUIIINM BOCTIAJIMTENbHBIA OTBET
opranu3ma u o0ecrieunBaeT yciaoBus Uit (GOpMU-
pOBaHUS ayTOUMMYHHOH TaTOJIOTHH.

Xotst CD9S5 sBnsiercst oo 13 Hanbomee
MPHUBJICKATELHBIX TEPalleBTHUECKUX IIeed, H3-
BeCTHbIC TapreTHble aHTHTena (antibody RKS,
HFE7A, R-125224), pa3zpabatbiBaeMble KakK Mpo-
THBOOITYXOJIEBBIE CPEICTBA, 00JAaNAI0T BBIPAsKEH-
HBIM CHCTEMHBIM TOKCHYECKHM JCHCTBHEM, YTO
CIY)HUT MPENSTCTBUEM JUIi WX NPUMEHEHHS B
IIMPOKOM KIMHWYECKOW mnpakTtuke. HMcxonsa u3
Toro, urto Fas/APO-1 (IOBEpXHOCTHBIN peIenTop
CD95) conep T BHEKJICTOYHBIN JOMEH, OoraThii
[UCTEMHOM, OH IPECTaBIseT cOO0H XUMHYECKH
ysa3BuMyto muieHb st MSC-428. TaprerHsrit
apdexr MSC-428 obecrieunBaeTcs 3a CUET TPOII-
HOCTH HAaHOKOMIUIEKCA K IUCTEHHY, B pe3ybTare
Yero pelenTop yTpayuBaeT KOMIUIEMEHTapHOCTb
k ceoemy auranny (TNF) ¢ mocnegyrommm HHTH-
OWpoBaHMEM aKTHMBHOCTH Jnk-KWHA3bl. JTO TpU-
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BOIUT K CHMXeHUIo dkcnpeccun CD95 u duzmo-
JIOTUYECKOMY aIlonTo3y akTUBHBIX T-kierok. Ilo
sToi mpuunHe uzydenue CD95 mosBomsier oue-
HUTh TSOKECTh BOCIAIUTENIFHOIO TIpoliecca |
oTOOpakaeT Kak BBICOKHH YpOBEHb MPOBOCHAIIH-
TENbHBIX IUTOKUHOB, TaK U aKTUBAINIO T-KJIETOK,
MPEAONPEACISAIONIYI0 HETaTUBHBINA MCX0 3a0oie-
BaHUA.

[lonoxxuTenpHOe  BIAMSHUE TMpernapaTa
MSC-428 Ha IMTOKMHHBIN roMeocTa3 y ogTaib-
MOJIOTHYECKHX  OONBHBIX C  allbTePaTUBHO-
BOCTIAJINTENIFHBIMA M3MEHEHHSIMH B TKaHSIX TJia3a
MOKHO OOBSICHHTh KOH()OPMAIIMOHHON Iepe-
CTPOMKON TPEXMEPHOW CTPYKTYphl LIUTOKHHHOIO
pelieniTopa IO BO3JEHCTBHEM HOHA TSAXKEIOro
MeTaJlia, YTO HapylaeT KOMIUIEMEHTapHOCTb, T.€.
MPOCTPAHCTBEHHOE  COOTBETCTBHE  pelenTopa
CBOEMY JIUTAHIy — IPOBOCIAIUTEIHLHOMY IIHUTO-
kuHy. Kak u3BecTHO, peuentop, yTpaTHBIIUN
CIIOCOOHOCTH TIPUCOEANHSTH MOJIEKYITY IIUTOKHHA,
HE MOXET IepenaBaTbh BHYTPb KJIETKH AECTPYK-
THUBHBIE CHUTHANbI, MHULHUUPYEMbIEe IPOBOCIAIH-
TenpHBIME mUTOKMHAMHU [5]. Tak, ¢ momombio
Monekynel MSC-428 ocymiecTBiasieTcs MYJIbTH-
TapreTHas Tepamus, HalpaBleHHAas MPOTHB TpPex
oenkoB mumienedn — IL-1B, IL-6, TNF-o, 4to
npeaonpenenser OONbIINA CIIEKTP €ro BIHSHUS
[0 CPaBHEHHUIO C TPAAWIIMOHHON aHTUIIUTOKHUHO-
BOW Tepamuel, Korja WHTHOMPOBAaHHE KacaeTcs
TOJILKO OJTHOTO OeJIKa MUIIICHH.

BoiBoabl. 1. [lpuMeHeHHE aHTHUIIUTOKU-
HOBBIX TMpenapaToB B  0(TanbMOIOrHYECKOM
MpaKkTHUKE OTPaHHYEHO HE TOJIHKO OYEHb BBHICOKOMH
CTOMMOCTBIO OpEHZIOBBIX MpenapaTtoB, HO W
PUCKOM pa3BHTHsI TTOOOYHBIX 3(PdeKTOB U orpa-
HUYCHHOH (D(PEKTHBHOCTHIO MpenapaToB, OPUCH-
THPOBAHHBIX TOJBKO HAa OJHY AHTUTEHHYIO Iie-
TEpMHUHAHTY B COCTaBe OelIKa-MHILICHH.

2. VIHHOBalMOHHBIN TpenapaT TapreTHoOH
tepanuu MSC-428 sBisiercss aHTaroHUCTOM Oel-
KOB-MHILIEHEH, MPEACTaBIAIONIMX PELEeNnTOPhl K
IL-1pB, IL-6, TNF-0, uTo co31a€T MPEUMYIIECTBO
nepes TpaJAUuIMOHHON aHTUIUTOKMHOBOW Teparnu-
eif, MOCTPOEHHON Ha MCIONb30BAHUU IIPENapaToB
Ha OCHOBE MOHOKJIOHAJIbHBIX aHTUTEI.

3. IlpumeHeHHne MyJIBTHTApPTEeTHON Tepa-
nuu Ha ocHoBe MSC-428 y o(hTaIbMOIOTHYECKIX
OOJIBHBIX TOKa3aio e€ 3(()EKTUBHOCTh B ILIAHE
CHIDKEHUSI aKTUBHOCTH IPOBOCIAIUTEIbHBIX IIH-
tokuHOB IL-1B, IL-6, TNF-a, 4ro mpenstcrByer
OIIOCPEOBAaHHOMY MMH KacKaJy IeCTPYKTHBHBIX
ouonoruueckux 3hdexToB. OTO MPegOCTaBIsET
HOBBIE TEpaneBTHYECKHE BO3MOXXHOCTH B KOM-
IUIEKCHOM TepanmuMu TakoM pacmpocTpaHEHHOU
TJIA3HOW TMATOJOTMU KaK yBEWThl, odrambMorep-
nec, KarapakTa, riiaykoma, nuabernyeckas peTu-
HOIIAaTHSL.
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Pe3tome. [{uTokiHM BifirpatoTh MPOBIIHY
pOb y PO3BUTKY 3amalbHUX peakiliid. [Ipo3amna-
apHI 1uTokinu IL-1B, IL-6, TNF-0 € ocHOBHHUMMU
MeIiaTopaMu PO3BUTKY, MPOTPECcyBaHHs Ta Tepa-
MEBTHYHOTO PE3YJIbTaTy HE TUIBKH 3alalbHUX
3axBOPIOBaHb (YBEIT, 0PTaIbMOIOTYHUH TepIiec),
aJie TakoX 1 IMAaTOJNOTi BIKOBOTO XapakTepy —
KaTapakTa 1 rjaykoma, A€ MHMTOKIHU IiIOTh SIK
orocepeIKOBaHi MaToreHeTHYHi (hakTopH.

HesBaxaroun Ha 0OIpyHTOBaHICTS 1 mepc-
MEKTHBH aHTUIUTOKIHOBOI Tepamii, B opTaibMo-
JIOTIYHIM TPaKTHII 1€ YCKIAJHIOETHCS BHCOKOIO
BapTICTIO, a TaKOX OOMEXKEHOI e(eKTUBHICTIO
npenapariB, CTBOPEHUX 32 MPUHIIMIIOM MOHOKJIO-
HaJbHMX aHTUTUI 1 COPSIMOBAHUX JIMIIEC HA OJUH
OUTKOBHH perenTop. AJITEPHATHBOIO MOXE OYTH
0araTolliIbOBa Tepallil HAa OCHOBI XEJAaTHUX Ha-
HOKOMILJICKCIB, OAHHMM 13 MPHUKIAIB AKOI € mpe-
nmapat MSC-428.

AxtuBHa pedoBuHa MSC-428 sBnse co-
0010 HU3BKOMOJIEKYJISIPHY XeJaTHY KOOpIUHAIli-
HY CIIOJYKY, B SIKid IEHTPaIbHUNA aTOM Ba)XKKOTO
MeTanxy — PTyTh, 3B'I3aHUI 3 IBOMa MOJEKyJIaMH
L-mmucteiny. KomriekcHa croilyka Mae TeTpaen-
pUYHY CTPYKTYpPY, B sIKiii KapOOKCHIJIBHI TpYIIH,
po3raimioBaHi Ha nepudepii MOJIEKYIH, A03BOJS-
I0Th B3a€EMOJISITA 3 aMiHOTpyNamu OLUIKiB, BILIH-
BalOYM Ha X TPETHHHY CTPYKTYpY (KOH(pOopma-
11i10).

3acrocyBaHHST MYJIBTHTAPreTHOI Teparii
Ha ocHOBI MSC-428 y odTanbMOIOTiYHUX XBO-
pUX ToKa3zano ii epeKTHBHICTh IIOA0 3HHMIKCHHS
AKTUBHOCTI Mpo3anaibHuX nuTokiHiB IL-1B, 1L-6,
TNF-0, 1m0 NOepemKomKae OnocepeaKoBaHOMY
HUMH KacKaJy JeCTPYKTUBHUX Oioyioridyaux ede-
ktiB. lle Hajae HOBI TepaneBTHYHI MOXKIUBOCTI B
KOMITJICKCHIH Tepamii OYHHUX 3aXBOPIOBaHb, B Ta-
TOreHEe31 SKUX BAXKJIMBA POJb HAJIGKHUThH allbTepa-
TUBHHUM 3allaJIbHUM MPOIIECAM.

«Art of medicine»

KnrwouyoBi cjaoBa: IMTOKIHM, aHTHIH-
TOKIHOBA Tepartisi, MaToIOTis O4CH.

UDC 616-002.2:616-092.6

PROSPECTS OF TARGET AN-
TICYTOKINE THERAPY APPLI-
CATION BASED ON THE CHE-
LATE NANOCOMPLEXES

A.V. Artemov', E.S. Buryachkovsky®

" The Filatov’s Institute of Eye Diseases and
Tissue Therapy. NAMSU. Odessa, Ukraine,
e-mail: art_onkol@ukr.net

? Odessa National Medical University, Odes-
sa, Ukraine, e-mail: edikl973@ukr.net

Abstract. Cytokines have a leading role
in the development of inflammatory reactions. In
the ophthalmology, proinflammatory cytokines
such as IL-1pB, IL-6, TNF-o0, which are the main
mediators of the development, progression and
therapeutic outcome of not only inflammatory
diseases (uveitis, ophthalmic herpes), but also
pathologies of the age-related diseases (cataract
and glaucoma), where cytokines act as mediated
pathogenetic factors, are intensively studied.

Despite the validity and prospects of anti-
cytokine therapy, in ophthalmic practice it is
hampered by the high cost, as well as the limited
effectiveness of drugs created by the principle of
monoclonal antibodies and aimed only at one
protein receptor. Alternative may be multi-target
anti-cytokine therapy using an innovative
preparation MSC-428 Dbased on chelate
nanocomplexes.

The active substance MSC-428 is a low
molecular ~ weight  chelating  coordination
compound in which the central atom of a heavy
metal, mercury, is bound to two molecules of L-
cysteine. The complex compound has a
tetrahedral structure in which the carboxyl groups
located on the periphery of the molecule (anchor
molecules) allow interaction with amino groups of
proteins, affecting their tertiary structure
(conformation).

The ultra-small size provides integration
into the active site of the cell receptor, and the
presence of the heavy metal atom, predetermines
conformational changes in the spatial structure of
the receptor protein.

The aim of the investigation was to study
the effectiveness of multi-target anti-cytokine
therapy using the innovative preparation MSC-
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428 by elucidating the functional and phenotypic
changes in the subpopulations of blood
lymphocytes in patients with various pathologies
of the eye during treatment with this drug,.

In connection with this, the phenotypes of
blood lymphocytes were studied by expression of
the activation markers CD25, CD38, CD45,
CD54, CD95. A study of the therapeutic response
to MSC-428 was performed in 162 patients,
including 71 men (mean age 57 + 7.3) and 91
women (mean age 59 £ 6.1). The effect of MSC-
428 was evaluated by normalizing the expression
of the markers.

Thus, CD25 in the study group was
significantly higher than normal in 89% of
patients (by 20-30%). As a result of taking the
drug MSC-428 in 74% of patients it decreased to
normal.

The marker of pathological activation of
CD38 cells in the study group was increased in
91% of patients, the level of expression depended
on the severity of the disease. After taking MSC-
428, this factor was restored to normal in 78%.

CD45 before treatment was reduced in
38% of patients, in 57% was increased, which is
associated with the dysregulation of Src and JAK
family kinases, leading to the activation of the
inflammatory process and the activation of
destructive biological effects induced by a high
level of pro-inflammatory cytokines. After
receiving MSC-428, a smart effect on therapy was
noted, which was manifested by the fact that 79%
of patients with a low CD45 level had increased to
normal, and 81% of patients with primarily high
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expression of CD45, on the contrary, experienced
a decrease to the norm.

CD54 (ICAM-1) was increased in 97% of
patients before receiving MSC-428. With the
admission of MSC-428, 84% of patients
experienced a decrease to the norm of CD54,
which correlates with a decrease in inflammation,
a decrease in the level of proinflammatory
cytokines, and a decrease in the migration of
lymphocytes to the focus of inflammation.

During the entire period of application of
MSC-428, no side effects or intolerance were
identified.

Thus, the innovative targeted therapy
MSC-428 has proved to be an antagonist of target
proteins that represent receptors for IL-1p, IL-6,
TNF-a, which creates an advantage over
traditional anti-cytokine therapy based on the use
of monoclonal antibodies drugs.

The use of multi-target therapy based on
MSC-428 in ophthalmic patients has shown its
effectiveness in reducing the activity of pro-
inflammatory cytokines IL-1B, IL-6, TNF-qa,
which prevents from cascading destructive
biological effects. This provides new therapeutic
options in the complex therapy of such a common
ocular pathology as uveitis, ophthalmic herpes,
cataract, glaucoma, diabetic retinopathy.

Key words: cytokines, anti-cytokine ther-

apy, eye pathology.
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