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HoBble MOJIMMEPHBIC KOMIVICKCHI THAPAa3uaa H30HUKOTHHOBOM KHCJIOTbI
HpOTI/IBOTyﬁepKyJ'IeSHOFO H HMMYHOCTUMYJIMPYROIIIETO I[eﬁCTBHﬂ

TyGepkyie3 OTHOCHTCS K OJHOMY M3 COIMANbHO 3HAUUMBIX 3a0oyieBaHmii. B Hay4HOU nmuTeparype 060CHO-
BaHa IeJeco00pa3HOCTh HCIIOIB30BAHMS ITOJMMEPHBIX MATPHUIl Ul MMMOOMIM3AIMU IPOTYOEpKyIe3HBIX
HperapaToB, YTO CIIOCOOCTBYET 3aBepIueHuIo (aronurosa. [IpoBeneHO CpaBHUTENBFHOE HCCIEAOBAHHE IIPO-
THUBOTYOEPKYJIe3HOI aKTUBHOCTH aHAJIOTOB KOHJEHCATa TUAPa3ua N30HUKOTHHOBOM KHMCIOTHI IIPHU JICUCHUHN
JKCIIEPUMEHTAIBHOTO TyOepKyJie3a y MbImel. YcTaHOBiIeHa 3P (EeKTHBHOCTh HCIIOIBb30BAHUS XJIOPTHIPOK-
CHXHMTO3aHOBOTO KOMIUIEKCA C |-M30HUKOTHHII-2-D-TII0K03HWIrHAPO30H ¢ BKIOUYeHHBIM C02+ B CpaBHEHUH
C XHUTO3aH-KOOANbT-1-M30HUKOTHHUII-2-D-TIIOKO3MITHIPO30HOM MPU JIEUEHHH IKCIICPUMEHTAIBHOTO TyOep-
Kyne3a. BBIiBIEHa MMMYHOCTHMYJIHPYOIIAs aKTHBHOCTbh IHOJMMEPHOTO METAJUIOKOMIUICKCA, CpaBHHMas C
KOMIUIEKCOM XHMTO3aH-KOOaIbT-1-N30HUKOTHHMII-2-D-Timoko3uaruapo3oH. [lonydeHHbIe B 9KCHEPUMEHTE pe-
3yJIBTaThl MOTYT HCIIOJIB30BAaTHCS IIPU pa3padoTKe COBPEMEHHBIX METOIOB JICUCHHUS TyOepKyJiesa.

Kriouesvie cnoga: TyOepKkyIies, MONTUMEPHEI METaIIOKOMIUIEKC, XUTO3aH, H30HHA3HU], IPOTUBOTYOEPKYIIe3-
Hasi aKTUBHOCTb.

Beeoenue

TyOepKyne3 OTHOCUTCS K OHOMY M3 COIMANBHO 3HAYMMBIX 3a00JIeBaHUM, IIMPOKO PACcTIPOCTPAHEHHBIX
B MUpE y 4elloBeKa M KUBOTHBIX. CornacHo JaHHBIM BcemupHoil opranuzanuu 3apaBooxpanenus Ha 2017
TOJI, ©KETOTHO B MUpPE TyOepKyle3oM 3a00eBaroT 10 10 MIITHOHOB YeNOBEK, U OKOJIO 1,5 MUIIJTMOHOB Ye-
JIOBEK YMHPAIOT OT AaHHOro 3aboneBaHus [1]. TyOepkyne3 BhI3bIBACTCS Pa3MUYHBIMU BHIAMH MUKOOAKTE-
puit 3 Tpymmer Mycobacterium tuberculosis complex (M. tuberculosis u apyruMu GIHM3KOPOACTBEHHBIMU
Bugamun). TyOepkyn€3 oOBMHO mMOpaxkaeT JErKUe, peke 3aTparuBasi Jpyrde OpraHbl M CHCTEMBI.
Mycobacterium tuberculosis mepegaércst Bo3myIIHO-KaMEIbHBIM yTEM TIPH Pa3roBOpe, Kalllle W YHXaHHH
6onpHOTO. Yaie Bcero mocie HHOUIMPOBAHHS MUKOOAKTEpUSIME 3a00JIeBaHUE MPOTEKAET B OECCUMITOM-
HOM, CKpBITOH (popMe, HO MPUMEPHO OJWH W3 JIECATH CIy4aeB CKPHITOW MH(EKINU MEPEeXoanT B aKTHBHYIO
dopmy [2, 3].

B Hay4HOI1 muTepaType 000CHOBBIBAETCA LIENECO00Pa3HOCTh MCTIOIL30BAHMS IOJTUMEPHBIX MAaTPHUIL JIJISI
MMMOOHIIM3AIMY TPOTYOepKyJIE3HBIX MPenapaToB, 4TO COCOOCTBYET 3aBepiueHmto (aronurosa. [IposeneH-
HBIA aHAJIM3 HAayYHBIX MyOJIMKaLWi AaeT OCHOBAHUE YTBEPXkAaTh, UTO OAKTEpUabHBIE U BUPYCHBIE aHTHUIE-
HBI, KOHBIOTHPOBAHHbBIE C 3apsKEHHBIMH TOJIMMEPHBIME MaTpHLAMH, (GOPMUPYIOT B OPTaHU3ME BBICOKYIO
CHenn(UIECKYI0 MPOTEKTOPHYI0 UMMYHHYIO 3allIUTy NMPOTHB COOTBETCTBYIOIIMX MATOTCHHBIX aHTHUTEN [4].
Bce 3T0 OTKpBIBaCT BO3MOXKHOCTH HMCIOJIB30BAHUS KJIETOUHBIX MEXaHM3MOB €CTECTBEHHOH 3alUTHI Opra-
HU3Ma AJIs NoJaBiieHus TyOepKyie3Hol mHdpekuuu. Coobmaercs, 4to ais 60pbObl ¢ TyOepKyne3HOW HH-
dexiuel nenecoodpa3Ho MCIONB30BaTh MOJMMEPHbIE MOJU(PHUIIMPOBAHHBIC aHTHOAKTEPHATBHBIE CPE/ICTBA,
o0Jajaronrie BO3MOXKHOCTBIO aJIpeCHON BHYTPUKIIETOYHOW JIOCTABKH JIEKAPCTBA, BOCCTAHABJIMBATH €CTeE-
CTBEHHBIC 3aIIMTHHIE MEXAaHU3MBl OPraHW3Ma, B YACTHOCTH, aKTUBHPOBaTh (PYHKIMOHMPOBAHHE MaKpo-
(haros, TPOSBIAIOMNUX JTH30COMOTPOITHOCTh, KOPPUTHPYIOIINX MPOIECChl dHAonuTo3a [5, 6]. B kadectse
MOJIMMEPHBIX MaTPUI] TPUMEHSUICS MMOJBEPTHYTHIH XUMHUECKOW MOJIU(BHUKAIINN JEKCTPAH CO CpellHEl More-
KyJsipHO# Maccoit 30—40 Teicsy [7, 8].

Lenbto uccienoBaHus SIBUWIOCH NPOBEACHUE CPABHUTEIHHOTO MCCIIEIOBAHUSI IPOTHBOTYOEPKYIIE3HOM
AKTHBHOCTHU aHAJIOTOB KOHJIEHCATA THAPA3U/ia N30HUKOTUHOBOM KHCIIOTHI MTPH JICYCHUH IKCIIEPHMEHTAIHHO-
ro TyOepKyJses3a y MBILICH.

Mamepuanvt u Mmemoost

B mpencraBnennoit pabore ans uMMoOMIM3anuu 1-u30HUKOTHHMI-2-D-rimokosmnruapozon (MHIT)
(xornmeHcara ruapasuga n3oHuKoTHHOBOW KucnoThl (TMMHK) ¢ rmoko3oit) [9] ncnons3oBana moaumepHast
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MaTpulla — BOJIOPACTBOPUMBIH KATHOHOAKTUBHEIM aHAJIOT XWUTO3aHa N-XJIOPTHAPOKCHIIPOIMIXUTO3aH
(XI'XT3) ¢ BBICOKOW CTENEHBIO TUCCOIUAINH HOHOTeHHBIX Tpytl [10], co cpeanelt MONEKYISIpHON Maccoit
10-12 teIcsu [7, 11, 12], koMiuiekcupoBanHas ¢ nonamu kooansTa (I'XT3-Co). MeTaioKOMILIEKCH MOIH-
(UIMPOBaHHBIX MOJMHOHOB CHHTE3MpOBaJH MO m3BecTHOM meromuke [13-15]. ComepikaHue METallIOB B
MTOJIMMEPMETAINIOKOMITIEKCaX ~ ONpPeNeNsId  KoMIUIeKcoHoMmeTpuuecku  [16].  KpwucrammoruapaTs
CoCl>*6H,0 Mapku 9.11.a. HCTIOIB30BAJIH TIOCTIE TBOMHOMN IEPEeKPUCTATITH3AITNH.

Cas3piBaHue JekapcTBeHHOro BemecTBa ¢ XI'XT3-Co mpoBoanian B BOIHOM pacTBOpE MPH MepeMelu-
BaHuU B TeueHue 90 MuH ¢ npoayBkoii azotoM (25 oC); coornomenue mosmmep: MHI'T, kak 1:1, o0beMHbIH
MOIyIb—26. IleneBoit MIPOYKT — TCHAPOKCUIIPOIIMIXUTO3aH-KO0aIbT-1-H30HUKOTHHII-2-D-
rmroko3mwTHApo30H (I'XT3-Co-MHIT) ocaxxmanu stanonom. Hempopearuposanusrit UHI'T u o6pa3oBagiia-
sicsi TUHK Beimensiiu v onpenesnsii KOJIUYECTBEHHOM SKCTPAKIMEH ¢ KOHTPOJEM HCYEPIIBIBAIOIIEIO €ro
m3mydeHust Y O-cexkTpockonuen 1mo mojioce morjomenns 262 HM B 3kctpakTe. [lo mmmHaM 31eKTpOHHBIX
CIEKTPOB IEHTPAIBHBII HOH NMEET OKTadIpruecKkoe okpyxeHue. ['eomeTpus cBs3piBanns Co2+ B KOMILIEK-
ce KBaapaTHo-tutaHapHas [5, 12, 17]. Cogepxxanne UHIT a B momyuyeHHOM MpPOAYKTE OMPEAENsIN 3JIEMEHT-
HBIM aHaJIM30M Ha a3oT u Y d-cnektpockonuedd. Ero coaepkanue B 1ieneBom npoaykre 9,7 %. Tybepkyio-
craTHyeckas akTUBHOCTH iN Vitro (H37Rv) s mosydeHHOro MOJMMEPHOTr0 KOMIDIEKCa B Iepecuere Ha
I'MHK coctasisna 0,08 MKr/mi.

Peszynomamaor u ux obcysxcoenue

Hccnenosanun nMMyHOMOAYy IMpyromue cBoiicTBa nonuuoHa ¢ Co2+ B cpaBHeHnn '’ XT3-Co ¢ I'MHK,
XT3-Co-T'MHK [10]. Ucrionp3oBanu mermielt iuann CBA TpexmecsaHoro Bospacrta, mMaccoit 18-20 r. Mm-
MYHU3aIHs IPOBOIUIIACH OAHOKPATHO BHYTPUOPIOMIMHHO 3puTpouuTaMu 6apana (9b). Ha mareie cyTku mno-
Clle aHTHTCHHOTO CTUMYJa B CEJIE3CHKE OIpPEAesUIM KOJMYECTBO aHTHTENnooOpasyroomux kieTok (AOK)
MPSIMBIM METOJIOM JIOKAJIbHOTO reMoiu3a B arapo3e no Epue [10, 18]. IlomnMepHble KOMILTEKCH BBOIMIH
OJIHOKPATHO BHYTPUOPIOMUHHO BMecTe ¢ Ob B mo03e 25,0 Mr/kr. Pe3ynbraThl SKCIIEpUMEHTa TPUBEICHBI B
tabmuie 1.

Tadobnuma 1

Bausinue MOJUMEPHBIX KOMILJICKCOB XT3 Ha I/IMMyHH])lﬁ OTBET HA JPUTPOLUHUTHI Gapana

HUccnenyemslie Hucrno siapocoaepxaiinx Yucino AOK KUC Yuciio MblIen
COEIMHEHUS KJIIeTOK cene3enku (109)

KonTponb 13548 1300+178 - 10
XT3 130£12 3942+180* 2,96 10
XT3-Co 140+8 7000+600* 5,38 10
XT3-Co-T'MHK 1268 3608+£190* 2,93 10
I'XT3-Co- UHIT 128+9 3801+189 2,92 10

Hpumeuanue. KUC — omnowenue yucia AOK ons npenapama k yucny AOK 0na konmpons, * — cmamucmuuecku

00CMo8epHOe 3HAUEHUE NO CPABHEHUIO C KOHMPOJIEM.

[IpoTuBoTyOepKyiie3Hoe AelicTBre mosimMepHoro komiuiekca MHIT'a onpenensiocs myreM H3ydeHHs
cpemHeil mpoaokuTenbHOCTH Xu3HH (SPG) skuBoTHBIX. SPG olleHMBanm ¢ MOMEHTa 3apayKEHUS MBIIIEH
guann CBA wmaccoit 18-20 r g0 ux rubenu. JKupoTHbIX (55 mMIT.) 3apakajid BHYTPUBEHHO BHPYJIEHTHOMN
kynbTypoit H37Rv 0,1 mr Ha meims [10]. Jledenne naunnanu uepe3 12 el mocie 3apakeHus, perucTpu-
pys M3MEHEHMsI BHYTPEHHHMX opraHoB. K Hadamy JiedeHHs MHJIEKC MaTOJOTMYECKUX M3MEHEHUH JIETOYHOU
TKaHU y BCEX HUBOTHBIX cocTaBisil 2,4. [laTonornueckue u3MeHeHHs TyOEPKYJIE3HOro XapakTepa BO BHYT-
PEHHHX OpraHax yCTaHaBIMBAJIN ITyTeM OKPAaCKH Ma3KOB-OTIEYaTKoB Mo Meroxy Llmms-Hukonbscona Ha mu-
KoOakTepun TyOepkyine3a. Pasznuums Mexay CpaBHUBAEMBIMH CPEHUMU CUYHMTANW JIOCTOBEPHBIMH TIPH
p<0,05 (xpurepuii Cteiomenta). 15 mpimei nepBoii rpymmsl Jeunnu pactBopom 'MHK B nosze 25 mr/kr.
[pemapatsr ' XT3-Co-MHIT >kxMBOTHBIM BTOPOIA TpyMIbI BBOJWIA BHYTPUBEHHO Yepe3 KaxAble 2 CYTOK B
paBubx o 'MHK no3ax mist mepBo#t rpynmbl. JKHBOTHBIX KOHTPOJIBHOM TPYIIIBI HAOMIOIAIH TTapaJIeNbHO.
B pesynbrate cpeaHss NpoJOJKUTEIBHOCTh KM3HM KOHTPOJIBHOM TPYIIBI cOCTaBMia 22 1HA, B NEpPBOU
rpymnmne — 4epe3 32 aHA nayo 7 )KMBOTHBIX, @ BO BTOPO rpymnne — vepe3 43 nHs morudiao 5 memmei. I¢d-
(EeKTUBHOCTh TIPOBEICHHOW Tepamuy ONPEACIsUI TaKKe MO JaHHBIM OIICHKH BHYTpEHHHX opraHoB [19]
(Tabmn. 2).
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Tabnuma 2

¢ PeKTHUBHOCTH Tepanuy NATOJIOTMYeCKHX U3MEHEHHI IPOTHBOTYOEPKYJIEe3HOI0 XapaKkTepa

Opran [TopaxxeHHOCTH B Oajuiax
KOHTpOJIbHas rpynmna | 1-s rpymma | 2-s rpynmna 3-s rpynmna
Jlerxue 12 8,1 7,6 8,1
Ileuens 34 115 12,0 11,2
CeneseHka 29 10,4 115 11,2
Cymma 78 30,0 31,5 31,4

JlaHHBIE NPOBENEHHOTO WCCIICAOBAHMS IOKA3BIBAIOT IMOBBIIECHHYIO 3(Q(EKTHBHOCT, HOBOTO aHAJora
I'MHK npu neyeHMn 3KCIEpUMEHTAJIbHOrO TyOepKysieza Ha Mblmax. HoOBBIH MOJMMEpHBIH METauIOKOM-
mwieke [ XT3-Co-UHIT obnanaet BeIpaskeHHOH MMMYHOCTHMYJIUPYIONIEH aKTHBHOCTEIO.

Baxnouenue

[IpoBeneHo cpaBHUTEIBFHOE MCCIIEAOBAHNE TIPOTHBOTYOEPKYII€3HON aKTHBHOCTH aHAJIOTOB KOHJCHCATA
rupasyaa W30HUKOTUHOBON KHUCJIOTHI MPHU JICYCHUH 3KCIICPUMEHTAIBHOrO TYOEpKyJie3a y Mblimei. Ycra-
HOBJIeHA 3(p(PEKTHBHOCTH UCIIOIB30BAHUS XJIOPTHAPOKCHUXUTO3aHOBOTO KOMILIEKCa C 1-M30HUKOTHHMI-2-D-
[IIOKO3MIITHAPO30H ¢ BKMOYeHHbIM Co0%' B CpaBHEHMH € XHUTO3aH-KOOAIbT-1-M30HMKOTHHMI-2-D-
CTIOKO3WITHAPO30HOM MPU JICYCHUH SKCIICPUMEHTAIBHOTO TyOepKye3a. BrIsiBIeHa UMMYHOCTUMYTHPYIO-
mas aKTHBHOCTh MOJMMEPHOTO0 METAIJIOKOMITIEKCa, CpaBHUMas C KOMIUIEKCOM XHTO3aH-KoOanmbT-1-
W30HUKOTHHUI-2-D-rimoko3miruapo3oH. [loaydeHHbIe B 9KCIIEPUMEHTE Pe3yIIbTaThl MOTYT MCIIOIb30BATHCS
Ipu pa3pabOTKe COBPEMEHHBIX METO/IOB JICUCHUS TyOepKyesa.

Hacm()}m;a}z pa6oma BblNOJIHEHA 34 c4em cpedcme asmopoe.
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A M. Cnuskun, A.C. benenosa, C.B. Kopauenko, H.A. [IpsixoBa, FO.B. Jlo6puna

Ty0OepkyJie3rekapcol ;koHe IMMYHOKYIIeHTyIi dcepi 6ap
H30HUKOTHH KbIIIKbLIbI THAPA3UIIHIH KaAHA MOJUMEPJIIK KelleHaepi

Tybepkye3 oIeyMeTTiK MaHBI3IBI aypynapaslH OipiHe xkartansl. FeuteiMu onebuerrepae GparomuTo3nbiH ask-
TaJybIHA BIKIAJ] €TETiH TyOepKyJe3reKapchl mpenapartapasl MMMOOMIN3aNKsIIAY YIIiH HOJIAMEPIIi MaTpHIa-
JapAbl KOJJaHY/AbIH OPBIHBUIBIFBI Heri3fenreH. ThIIKaHAapIarbl SKCIEPUMEHTTIK TyOepKye3ii emMmaey Ke-
3iHJI€ M30HUKOTHH KBIIIKBUIBI THAPA3HIiHIH KOHAEHCAThl aHAJIOTTAPbIHBIH TyOepKyJIe3reKapchl OeICeHTIri-
HE CaJbICTHIPMAJIBI 3ePTTey KYPTri3iii. DKCIEpUMEHTTIK TyOepKyes3i eMaey Ke3iHae XUT03aH-KoOanbT-1-
N30HUKOTHHMI-2-D-rimoko3nnruapo3onmer  canbicthipranga Co2 + KOCBUTFaH — 1-M30HUKOTHHHI-2-D-
TIIOKO3WITH/PO30HBI 0ap XJIOPTHIPOKCHXHUTO3aH KEIICHIH MaijaaHyIbIH THIMIUTIT aHBIKTAIIbl. XUTO3aH-
K00aJIbT-1-N30HUKOTHHMII-2-D-TIII0KO3MITHAPO30H KelIeHIMEH CallbICTBIPBUIATHIH MOIUMEPIIK MeTal Ke-
HICHIHIH UMMYHOKYIIEHTKIII OEJICEHATIr aHbIKTANIbl. DKCIEPUMEHTTE aJbIHFAH HOTIKEIep TyOepKyinesi
eMJICYIiH Ka3ipri 3aMaHFbl 9AiCTePiH 93ipIiey Ke3iHae MaianaHbuTybl MyMKIiH.

Kinm ce30ep: TyGepKynes, MOTMMEPITIK METaJUT KeLIeH], XUTO3aH, H30HUA3H/.

A.l. Slivkin, A.S. Belenova, S.V. Kornienko, N.A. Dyakova, Yu.V. Dobrina

New polymer complexes of isonicotinic acid hydrazide with anti-tuberculosis and
immunostimulating effects

Tuberculosis refers to one of the socially significant diseases. The scientific literature justifies the feasibility
of using polymer matrices to immobilize protuberculous drugs, which contributes to the completion of
phagocytosis. Comparative study of antituberculosis activity of analogues of isonicotinic acid hydrazide
condensate in treatment of experimental tuberculosis in mice was carried out. The effectiveness of using
chlorohydroxychitosan complex with 1-isonicotinyl-2-D-glucosyl hydrosone with included Co2 + has been
established in comparison with chitosan-cobalt-1-isonicotinyl-2-D-glucosyl hydrosone in treating
experimental tuberculosis. Immunostimulatory activity of polymer metal complex comparable to chitosan-
cobalt-1-isonicotinyl-2-D-glucosyl hydrosone complex was revealed. The results obtained in the experiment
can be used in the development of modern, treatment methods for tuberculosis.

Keywords: tuberculosis, polymer metal complex, chitosan, isoniazid.
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