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Pe3ome

B 00630pe paccmarpuBaroTcsi cpencTBa, NpeaHa3HaYeHHbIE ISl M30MpaTeabHOrO BO3EH-
CTBUA Ha pa3n1/mm,1e 3BCHbBSA HMMyHHOfI CUCTEMBI C LICIIBHO HpO(I)I/IJ'[aKTI/IKI/I U JICHCHUS HH-
(EeKIMOHHBIX U psiia HeMH(PEKIMOHHBIX 3a00JIeBaHUl, C YYETOM COBPEMEHHBIX TpeOOBaHHI
JIOKa3aTeJIbHOM MEIULMHBI K JIEKAPCTBEHHBIM IpenaparaM. IIpuBeneHsl npuMepsl co3aaHusl,
pa3paboTKH, IPOU3BOACTBA M BHEIPEHHUS B NMIPAKTUKY COBPEMEHHBIX HMMYHOTPOIIHBIX JIEKap-
CTBCHHBIX npenapaTOB. O6Cy)KZ[aIOTC${ HepCHeKTI/IBHLIe CTpaTeFI/IPI CO31aHUAI U HpI/IMeHeHI/ISI
I/IMMyHOTpOHHI)IX J'ICKapCTBCHHI)IX npenapaTOB, aKTI/IBI/IpyIOH_[I/IX BpO)K}Z[CHHLIfI u a)IaHTI/IBHHﬁ
I/IMMyHI/ITeT, B MG}II/IHI/IHCK0171 HpaKTI/IKe.
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Abstract

Medicines and substances intended for selective action on various parts of the immune sys-
tem in order to prevent and treat infectious and some non-infectious diseases are considered.
Special attention is placed to up-to-date requirements of evidence-based medicine. Examples
of creation, development, production and implementation of modern immunotropic medicines
are given. Promising strategies of applying technologies for creating and using immunotropic
drugs that activate innate and adaptive immunity in medical practice are discussed.

Keywords: immunopharmacology; immunomodulators; immunostimulators; immunocyte activators; glycopeptide,
innate immunity; adaptive immunity

Received: 12.02.2020. Accepted: 19.03.2020.

For citation: Khaitov R.M. Immunomodulators: myths and reality. Immunologiya. 2020; 41 (2): 101-6. DOI: 10.33029/
0206-4952-2020-41-2-101-106 (in Russian)

Funding. The study had no sponsor support.

Conflict of interests. The author declares no conflict of interests.

JL71st KoppecnoHIeHIIHH

Xanros Paxum Mycaesud —

akagemuk PAH,

JIOKTOP MEJIUIMHCKUX HayK,
npodeccop,

Hay4HBIH pyKOBOIUTENH

OI'BY «'HLI MHCTUTYT UMMYHOIOTHI»
OMBA Poccun, Mockga,

Poccuiickas @eneparus

E-mail: rkhaitov@mail.ru
https://orcid.org/0000-0003-1829-0424

For correspondence

Rakhim M. Khaitov —

Academician of RAS,

MD, Professor,

Scientific Advisor of NRC

Institute of Immunology

of the FMBA of Russia, Moscow,
Russian Federation

E-mail: rkhaitov@mail.ru
https://orcid.org/0000-0003-1829-0424

NMMYHOMOIYATOPBI B TEIIOM — 3TO pa3iIHYHBIC OHO-
JIOTUYECKU aKTHBHBIC BeIIecTBa (CyOCTaHIUM), BIUSIOIMINE
HA UMMYHUTET, KAK MHHAMYM, JBOSKO: YCHIUBAIOT (IT0-
BBIIIAIOT) (YHKIUH UMMYHHOH CHCTEMbI (AMMYHOCTHUMY-
JIATOPBI) WM TIOAABISIFOT (ITOHMIKAKOT) UMMYHHBIH OTBET
(mmmyHOnemnpeccanThl). CyIecTByeT TakKe TOUKa 3pEHHUS,

COTIaCHO KOTOPOI UMMYHOMOAYISATOPEI — 3TO CPEIICTBA, KO-
TOPBIC MIPUBOAAT IATOJIOTMYCCKU W3MEHEHHBIN HMMyHHBIﬁ
OTBET B (PH3HOIIOTHICCKYIO HOPMY.

Ha poccuiickoM peiHKe (M B CTpaHax OIrKHEro 3apyoe-
XKbs1) TPEICTABICHBI U MPOJAIOTCS OKOJIIO COTHH CyOCTaH-
LU 1101 OOIIMM HAMMEHOBAHHUEM «UMMYHOMOMYJISITOPY.
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Wrak, mo nopsaaxky. HauneM ¢ MMMyHOAENPECCAHTOB, TaKk
KaK CpPeAM 3TOM KaTeropHH MpenaparoB HapuT UMMyHodap-
MaKoJIOrH4eckuii mopsok. I[lepBoe mokoneHne UMMyHoze-
MPECCAaHTOB OTINYAJIOCh BEChMa BBICOKON TOKCHYHOCTBIO
1 c11a00 BBIP2XKEHHBIM N30MpaTeIbHBIM JEHCTBHEM HA HM-
MYHHYIO CUCTEMY, B 4ACTHOCTH Ha KJIETOUHO-OTIOCPEIOBaH-
HBII UMMYHHBIN 0TBET. K TakuM ekapcTBEHHBIM IIpenapa-
TaM OTHOCSITCS| 3aTHONIPUH, MEPKAITOITypPHH, METOTPEKCAT,
nMypaH, TuKI0(ochamu, KOPTU30H u Ip. Takum o0pazom,
9Ta TpyNNa IpernaparoB MpeJCTaBlIeHa IUTOCTATHKaMHU,
KOPTHUKOCTEPOHJAMH, a TAKXKE CIOla OTHOCSTCS aHTHIIMM-
¢douurapusle anTuTena W aAp. Clemyromme IOKOJIEHUS
HMMMYHO/IETIPECCAHTOB NPOU3BEIHN PEBOJIIOIHIO B 00IACTH
TpaHCIUIAHTALUK KJIETOK, TKaHel 1 opranoB. CoBpeMeHHast
TPAHCIUIAHTOJIOTHS Hadaldach C IPUMEHEHHUS LUKIIOCIIO-
pHHA, CEJIEKTUBHO AeHCTBYyIoMmero Ha T-mumdonuts! (ipen-
mytiecTBeHHO CD4") 1 MHrHOHPYIOIIEro, COOTBETCTBEHHO,
WiI-2, NI-3, NJI-4, U®H-y. Cranu ucnons30BaTbes Mpe-
naparbl MOHOKJIOHAJIbHBIX aHTUTE.

Onoxa UMMYHOCTUMYJISITOPOB Hadaslach C IOMydIECHUEM
anbloBaHTOB. Ilpexne Bcero 3TO MONMHBI M HEMOJIHBIN
anproBanTel Ppeitaga. OHM TPUMEHSIOTCS TPH UMMYHH-
3alMM JKUBOTHBIX PAa3JIMYHBIMH aHTUTeHaMu (OCOOEHHO
c1aDOMMMYHOTE€HHBIMH) AJISl WHIYKOWUH CYIIECTBEHHBIX
WM MaKCUMaJIbHO OONBIIMX (JUIsS MPOMU3BOJCTBEHHBIX Iie-
JIel) KOMM4YeCTB aHTUTeN. [ uapokcun amroMuHust u Gocdar
QIIOMHHUS COIEPIKATCSI BO MHOTHX BaKI[MHAX JUIS TOBBILIIE-
HUSI IMMYHOTCHHOCTH BaKI[MHHBIX [IPENapaToB U, COOTBET-
CTBEHHO, ycuiieHHs d¢dekra BakuuHanuu. Kak mpasmio,
OHU SIBJISIFOTCS COCTaBHOM YacThIO HCXOIHO CIIAO0OMMMYHO-
TeHHBIX BaKIIMHHBIX cpeacTB. Hamo ckazars, 4To yKa3aHHbBIE
Q/IIOBAHTHI, XOTS U IIHPOKO MPUMEHSIOTCS B IPOU3BOJICTBE
BAaKIMH, B IeJIOM ciaboBatsl. [103TOMy psii BakIMH HeEZo-
CTaTOYHO MMMYHOT€HEH, KpOMe TOro, He yHaeTcsl CO3AaTh
BAaKIMHBI MPOTHB MHOTHX TaK Ha3bIBAEMBIX HETOOSKICH-
HBIX MH(EKIHIA.

B 3T0if cBsI3H criemyeT yIOMSHYTh O TpyTIIe KapOorer-
HBIX TOJMAJIEKTPOIIMTOB-UMMYHOCTUMYJISITOPOB, KOTOPBIE
YCHIIMBAIOT WMMYHHBIH OTBET NPH HMMMYHH3AILHH [JaKe
OYeHb CJIa0bIMU aHTUTE€HaMHU (HHW3KO- WJIM HEMMMYHOTEH-
HBIMH) B 00€CTIeYUBAIOT 00X0J] TEHETUIECKOTO KOHTPOJIS
MMMYHHOTO OTBETa — (D)EHOTHIINYECKYIO KOPPEKLHIO Clia-
00ro UMMYHHOTO pearupoBaHUs, OOYCIOBICHHOTO TeHAMHU
HMMYyHHOTO oTBeTa [1-4].

PB. IletpoB u PM. XautoB co3manu, paspaboranu
1 OCYIIECTBHJIM IPOW3BOACTBO M BHEIPEHHE B MPAKTHKY
HOBOTO NPHUHIMIIA KOHCTPYUPOBaHHs BaKUUH. B pe3yib-
Tare OBIIM CO3IaHBl BaKIWHBI COBEPIICHHO HOBOTO THIIA
(BaxkIMHBI HOBOT'O TOKOJICHHS) — MOJICKYJIIpHbIE HAHOKOH-
CTPYKLIMH, TPECTABIAIOMNE CcOOOH BBICOKOOYHIICHHBIE
WIN CUHTETHYEeCKHe (PEeKOMOWHAHTHEIC, MOJIy4YEHHbIE XHU-
MHYECKIMH METOIaMH METTHIBI U JIp.) aHTUTE€HBI HH(EK-
LIMOHHBIX areHTOB, XMMHUYECKH CBSI3aHHBIE C aKTHBAaTOPOM
nmmyHOImTOB [1, 5-7]. Crexmyer mom4epKHyTh, YTO CyTh
9TOTO MOAXOJa COCTOMT B XUMHYECKOM KOHBIOTHPOBAHUH
(HanpuMep, depe3 KOBAJICHTHBIC CBSI3M) AaHTUTEHOB BUPYCOB
1 OaKkTepuil ¢ MOJEKYJOH, aKTHBHPYIOIIEH BPOXKICHHBIH
1 aJaNTUBHBIN (IPHOOPETEHHBIN) UMMYHHTET.
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Pa3paboTka BBINIEYNOMSHYTOTO NPHHIMIA CO3TAHHSI
KOHBIOTHPOBAHHBIX BaKI[MHHBIX MaKpOMOJIEKYJN, TEOpPETH-
YeCKH OOOCHOBAaHHOTO M JKCIIEPUMEHTAIIBHO ITOATBEPXK-
JICHHOTO, B UTOr€ MHOTOJIETHEH paboThl NMpuBea K I10Jy-
YEHHUIO HOBOTO CeMeiicTBa TPUIIIO3HBIX BAKIIUH I10]] OOIINM
Hasanuem [punmon® [8, 9]. Bakuuusr cemeiicta ['pur-
nos® ObUIM BKITIOYEHBI B IIepeYeHb BAKIMH I 00s13aTeNb-
HOHW BakIMHONpOoQmIakTHKy, B HannoHansHbIH KaneHaaphb
MPOPUIAKTHIECKAX TPUBUBOK. ABTOpHI padoTel «KoHB-
IOTHPOBAaHHBIC  ITOJIMMEP-CYObEIMHUYHbIE WMMYHOTCHEI
U BakUUHBD ynocroeHsl ocynapcrBeHHoil npemun Poc-
cuiickoil @enepanun no Hayke 1 TexHuke 3a 2001 .

IepexonuM K UMMYHOCTUMYIIITOpaM, KOTOpbIE TIpe/uIa-
TaloTCs, IPOAAIOTCS M PacIpOCTPAHSIIOTCSA Y HAC B CTpaHe
TaK IIUPOKO, KaK HUrAe B Mupe. YacTo nX Ha3bIBAIOT MM-
MyHOMoAyIaTopamMu. K HAM JODKHBI OTHOCHTBHCS OHOIIO0-
TMYECKH aKTHUBHBIE BEIECTBa, MOAYJIHUPYIOIIUE, TO €CTh
N3MEHSIOINE NMMYHHBIH OTBET B HY)KHOM HAaIIPaBJICHHU.
CriefioBateNibHO, €Clii Yy JaHHOTO OpraHu3Ma Habmronma-
eTcs HMMMYHHOE pacCTpPOWCTBO C YTHETEHHEM KaKoTo-
00 3BeHA WMMYHHOH CHCTEMBI, MMMYHOMOIYIIUPYIO-
mee CpeACTBO JODKHO YCHIINTH (AKTHBHPOBATH) €T0 IO
ypoBHS (usnonornueckoii Hopmbl. HampoTus, B ciryuae
MIaTOJIOTUYECKOTO MOBBIIICHHS ITOKa3aTeleld MMMYHHOTO
cTaryca MMMYHOMOIYJIMPYIOIIEE CpEICTBO JIOJDKHO W3-
OuparenbHO TMOHWXKATh (TIOABIATH) 3TO 3B€HO MMMYHHOI
CUCTEMbI 110 (HM3HOJIOIMYECKON HOPMBI (HampuMep, NpH
ayTOMMMYHHBIX 3a00J1€BaHMAX). XOTS B apceHale HMMYy-
HO(ApMaKOJIOTUN €CTh Iperaparbl, M30MpaTeNnbHO JAeH-
CTBYIOLIIME Ha PAa3JIM4YHbIC 3BEHbSI WMMYHHOW CHCTEMBI
[10], xoTopble MO ONPENEIICHUIO SABISIOTCS UMMYHOMOLY-
JATOPaMH, HAEATHFHOTO HMMYHOMOIYJIHPYIOILETro JeKap-
CTBEHHOT'O IIpenapara, OJHOBPEMEHHO JEHCTBYIOIIETO Ha
pa3iIMuHbIE NaTOJIOTHYECKH H3MEHEHHBIE CTPYKTYPBI H BOC-
CTaHABJIMBAIOLIECTO WX JI0 HOPMBI, II0OKa HeT. B Oymymiem,
BO3MOXKHO, YAACTCS CO3JaTh TaKHue YHHBEpPCAJIbHBIE MOJe-
KyJISIpHBIE KOMIUIEKCH (OM- MIJIM TIONMHWBAJICHTHBIE), UCKITIO-
YHUTENIBHO CEJIEKTHBHO JICHCTBYIOIIME Ha TIIABHYIO HMMY-
HOPETYISITOPHYIO KIETKY («IUPIKEP UMMYHOJIOTHIECKOTO
opkectpay) [11].

MHe 4acTo 3a/1a10T BOIPOCHI B KOHTEKCTE y’KE PacCCMOT-
PEHHBIX BBIIIE UMMYHOMOIYJISITOPOB, IPUYEM HE TOJBKO
Ha HAay4HBIX ¥ KIMHUYIECKUX KOH(EpeHIUsIX U Apyrux ¢o-
pymax. OueHp 4acTO CHpAIIUBAIOT 00 3TOW TpymIie Ipe-
MaparoB JKYpHAIUCTbI, PAOOTHUKU TEJCBUICHUS U PaIuo,
Korma OepyT y MeHs MHTepBbIO. Jlake Koraa s MWy cra-
ThU O HpoOJieMax M yCIexax MMMYHOJIOTHH B I'a3eThl U Ha-
YYHO-TIOMYJISIPHBIEC XKYpPHAJIBI, PEIAKTOPBHl HEPEIKO 3aIai0T
Borpoc «YTo Takoe UMMYHOMOAYJSATOPHI M HACKOJIBKO
Ba)XHO M NPABWIIBHO UX MPUMEHATH?». [103TOMY, HECMOTPS
Ha TO YTO HACTOsIIAsl CTaThsl HAIMCAHa JUIS HAayYHO-TIpaK-
THUYECKOTO JKypHala, sl TO3BOJII0 ce0e HEMHOTO OTOWTH OT
CTPOTrOr0 HAyYHOT'O CTHJISL U MOIBITAIOCh OTBETUTH Ha 3TOT
BONPOC MIMPE U B JIOOMMOM MHOIO HAy4HO-TIOMYISIPHOM
XKaHpe.

B nocneanue roxsl s, Kak MpaBHIIO, OTBEYAIO, YTO Ha-
CTaJI0 BpeMsl cracarh MEAMIMHY W JIIOJCH OT TaK Ha3bIBa-
eMbIX MMMyHoMoxynsaTopoB. Ilouemy? Ilotomy uTo Moz
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STHM Ha3BaHUEM, KaK yXe YIIOMHHAJIOCH, MPEIIaracTcs
Y TIPOJAETCS TPOMA/IHOE KOJMYECTBO Pa3IMYHBIX CyOCTaH-
OUH U CPEICTB, KOTOPHIC B JIYYIIEM CITydae HUKAK HE BIIH-
SFOT HA UIMMYHHYIO CUCTEMYy M OPTaHU3M B II€JIOM, B XyJ-
IeM — OKa3bIBalOT BPETHOE BO3ACUCTBIE, HAIPUMED, MOTYT
WHIyIMPOBaTh aJUIEPIHYECKHUE MPOIECChl, ayTOMMMYHHBIE
U ApyTrHe 3a00IeBaHMUS.

VY Hac B CTpaHE 3apericTpUpOBaHBI JIECSATKH JIeKap-
CTBEHHBIX IIPETIapaToB, KOTOPEIE, COMTACHO HHCTPYKIINH 10
MPUMEHCHHIO, SBIIIOTCS MMMYHOMOIYJIATOPAMH (HMMMY-
HOCTHMYJISITOPAMH), TO €CTh CPEACTBAMH, YKPEIUISIOIINMU
MMMYHHUTET, AMMYHHYIO CHCTeMy. MHOTHE U3 HUX HE CO-
OTBETCTBYIOT TpeOOBAHMAM JOKa3aTeNbHOW MEIHUIIUHEI,
MPEIBSBISAEMBIM K COBPEMEHHBIM JICKAPCTBEHHBIM ITIpera-
param.

Kpome TOTO, CymiecTByeT OrpOMHOE KOIHUYECTBO Be-
HIECTB, HE UMEIONUX HUKAKOTO OTHOIICHHUS K HMMYHOTPOII-
HBIM JICKAPCTBESHHBIM TIperapaTam. 3ariiTHUTE B JFOOYTO arl-
TEKY U Bbl YBUMTE 3TO COOCTBEHHBIMH IJ1a3aMu. bomnblioe
kxonmyecTBO BAJIOB, BUTAMUHOB, HACTOEK U3 TpaB, BOAO-
pociei, Sarof, MIoNoB U T.1., ¥ T.0. OHH, KOHEYHO, XOPOIIH
KaK MHIIEeBBIC JOOABKY MIIM aIallTOTEHBI, HO 3TO HE JIeKap-
CTBEHHBIC NIPENnaparhl.

3aiimuTe B NPOLYKTOBHIE MAara3WHBI: Ha STHUKETKaX
MHOTHX HW3JICNUH, TaKHUX KaK MOJOYHBEIC (OCOOCHHO KHC-
JIOMOJIOYHBIE) TIPOAYKTHI, OBOILTH, (DPYKTHI, 3€JIeHb, Maca,
OpEXH, CEMEUYKH, ME]] U JIP., HATIMCAHO, YTO OHH YKPEIUISIOT,
MTOBBIMIAIOT UMMYHHUTET. S1 3TOMy pagyroch, yOeXIaroch,
HACKOJIBKO TTOIYJIsIpHA Hallla Hayka IMMYHOJIOTHs. Pasyme-
€Tcsl, BCe MEePeurcIeHHOe — ATO OYeHb MOJIe3HbIE, HE00XO0-
TUMBIC TS HOPMAJbHOHN >KU3HENEATSIFHOCTH OpraHm3Ma
npoaykTbl. Ho 3TO He JeKapcTBEeHHbIE MMMYHOTPOITHBIE
TperapaTsl.

ITocmorpute B IHTEpHETE, YTO PEKOMEHAYIOT IS
YKpEeIUICHNSI IMMYHHUTETA: BCE BBIIICYIIOMSIHYTOE, a TaKXKe
BOJIbI, PETYISPHBIC KPATKOBPEMEHHBIC TOJIOMAHMS, TPHUST-
HbIC UHTUMHBIE OTHOIICHUS, MEIUTAINH U TIp.

Bce mepeuncieHHOe, HECOMHEHHO, IIOJIE3HO B IIEJIOM.
41 cunTaro ¥ TOCTOSIHHO TPOTIAaraHINPYIO TOCTYIIAT, 9TO 370~
POBBIIT 00pa3 KM3HH CHOCOOCTBYET HOPMAIBHOMY (DYHK-
MOHMPOBAHWI0O UMMYHHOU cucTeMbl. Hampumep, 3aHsATHA
CIIOPTOM YJTy4IIAIOT KpOBOOOpAIlEHHE, a CIIC0BATENbHO,
MUTPALUIO ¥ [UPKYISAIAI0 UMMYHOKOMITETEHTHBIX KJIETOK,
41O criocoOcTByeT Oonee 3(p(heKTUBHOMY HMMMYHHOMY HaJl-
3opy [1, 11]. Henp3s HOpManbHO M XOPOIIO KHUTh 0€3 yIO-
TpeONeHUS MSCHBIX, PBHIOHBIX, MOJOYHBIX, PACTHTEIHHBIX
U IPYTHX HEOOXOAMMBIX OPraHMW3My MPOMYKTOB M BEIIECTB.
Ecmu B opranmsme Oymer medurmt OenkoB (06e3 TocTaTod-
HOTO ITOCTYIUICHUSI IENITUA0B CHHTE3 aHTHTEN Oy/IeT 3arpyl-
HEH), yIJIeBOIOB, BATAMUHOB U JIp., pa3yMeeTCs, IMMyHHas
CHCTEMa He CMOXKET (pyHKIIMOHHPOBATH 3(h(HEKTHBHO.

OpHako BCE BBIMICTIEPEUHCIEHHOE — 3TO HE MMMYHO-
TPOIIHBIE JIEKapCTBEHHBIE Mpenaparbl. B aTol cBsA3u mon-
YepKHUBAIO, YTO TEPMHH «HUMMYHOTPOIHOCTE» TIOIpPa3-
yMeBaeT CHOCOOHOCTH OMOJIOTHYECKH aKTUBHBIX BEIECTB
M30UpaTEeTbHO BO3JACHCTBOBATH HAa KOHKPETHBIE 3BEHBS
UMMYHHUTETa, KJIETKM UMMYHHOU cuctemsl [1, 9, 11, 27].
VIMMyHOTpOITHBIE JIEKapCTBEHHBIE Mpenaparsl (MMMYHO-

CTUMYJIITOPBl ¥ MMMYHOJIETIPECCAHThI) CEJIEKTUBHO BO3-
JIEHCTBYIOT Ha HMMMYHHYIO CHCTEMY, MMMYHHBIH OTBET,
KOHKpETHBIC 3BeHbs mMMyHHTeTa [1, 9, 11]. Ilpumepom
COBEPIIEHHO HEHMMMYHOTPOIIHOTO BO3/IEHCTBUS SBISETCA,
B YaCTHOCTH, OOJydeHHE BCETO Tella MOHM3HMPYIOIIEH pa-
JManel, KOTOpoe B JIETaJbHBIX M CyONETaJbHBIX J103aX
TOTAJIFHO TOJABISIET UIMMYHHTET. B mocnennee BpeMs Ha-
XOIAT KJIMHUYECKOE IPHMEHEHHE METOAbl JIOKAJIBHOTO
UCTIONB30BaHMS pajinaluy: MPUIEIbHOE OOMydCHUE JHM-
(haTHUECKUX y3JI0B, BUIIOYKOBOH JKEJIE3bl, CENE3EHKH U APY-
ruX TUMGOUIHBIX 00pa30BaHMI WM BBEACHUE TAPTETHBIX
PaanoU30TOIOB.

Hcxons M3 BBIIIEU3IOKEHHOTO 00OpaTHM BHUMAaHHUE
Ha HMMMYHOTpOIIHBIC TIperaparbl, yCHIMBaroumue (aKkTu-
BUpYIOLIME) 3allUTHbIe (YHKIMM HMMYHHOH CHCTEMBI,
KOTOpBIE COOTBETCTBYIOT COBPEMEHHBIM TpPEeOOBaHUIM
K JICKApCTBEHHBIM CpEICTBaM U IpenaparaMm. Baknelee
3HAUEHNE MMEIOT M3YUYEeHHOCTh MEXaHW3Ma JICHCTBHS Tpe-
rapaTta Ha MOJICKYJIIPHOM M KJIETOYHOM ypOBHE, HaJIM4ue
peuenTopoB K HEMY Ha/B KJIETKaX HIMMYHHOH CHCTEMBI HIIH
BO3JIEHCTBIE Ha KaKOW-THOO pEIENnTop Ha IOBEPXHOCTH
WIN BHYTPH KJIETKH. 37€Ch CIIELyeT OTMETHTh NENTHIO-
IJIMKaHbI, MPAKTUYECKUM BOIUIOIIEHHEM KOTOPBIX CIY)KUT
JieKapcTBeHHbIN npenapar MmMMyHoMakc®, KOTOPBIA aKTH-
Bupyet penentop TLR4 Ha makpodarax u JeHIPUTHBIX
kinetkax [10]. B wmMMyHOMapmakomorudeckoid muTepa-
Type NpeACTaBIEHbl KOPOTKHE MENTHUABI, PEryaHpyIOLIHe
9KCIIPECCHIO TCHOB, KOAMPYIOIIMX CHHTE3 PELENTOPHBIX
0eNKOB MMMYHOKOMIETEHTHBIX KieTok [26]. HmmyHo-
cTuMynupyromiee neiicteue [amaBura® peanmsyercs ue-
pe3 aKTHUBALMIO KIJIETOK MakpodaraabHO-MOHOIMTAPHOTO
psna mMyTeM BO3JCHCTBUS Ha aJ€HO3HMHOBBIE DPELENTOPHI
1 1 2-ro Tumnos [28].

BHumaHue npuBlieKaeT Ipynna UMMYHOTPOIHBIX HM-
MYHOCTHUMYJIMPYIOIINX CPEACTB HA OCHOBE HENTHIOTINKO-
JIUIMUIOB KIJIETOYHOW 000siouku (HeOosbinue (parMeHTh)
BCEX MUKPOOOB, B YACTHOCTH COCTMHEHHS MY pPaMHUJIIUIICTI-
tupHoro (M) psna [29, 30]. Haubonee nepcnekTuBHOE
COEAMHEHNE W3 ATOW TPYMIBI BEIIECTB — HMMYHOTPOITHOE
HMMMYHOCTHMYIHPYIOIIEE CPEACTBO HA OCHOBE INIIOKO3aMHU-
aunmypamunauanentaaa (IMAIT) (cMm. pucyHOK).

Monexynsl TMIIT coznansl 10 €CTECTBEHHBIM MPUPOJI-
HBIM MOJEIISIM Ha OCHOBE COBPEMEHHBIX TPeOOBaHUIl K M-
MYHOCTHUMYJIMPYIOIIMM JIEKapCTBEHHBIM CPEICTBaM, TPOII-
HBIM K KOHKPETHBIM KJIETKaM HMMYHHOW cuctemsl [12].
OKOHUATeNBHBIA JIEKAPCTBEHHBIN IIperapar Ha OCHOBE
I'MAIT (JTukomua®, cM. HiDKe) TS MPO(UIAKTHISCKUX T1e-
JIel MOXKET IPUHNMATDH JTF000H YeTOBEK B CE30HBI MOBBIIIE-
uus OP3 u OPBU. Jleno B ToM, 4TO 3TOT Ipenapar B mep-
BYIO OYepelb aKTHBHPYET BPOXKICHHBIH MMMYHHTET [25]
W TpaKTU4ecKu He o0iazaeT MOOOYHBIM JEHCTBHEM IIPH
npueMe B mpodmmakTHdeckux nenax. JlekapcTBEHHbIE
cpencrea Ha ocHoBe I'M/III MoryT mpuMeHSATbCS U IJis
Tepanmui WHOEKIMOHHBIX W psifa HeHMH()EKIHOHHBIX 00-
ne3Hell. B aTux crmy4asx mpumMeHsieTcst OonbInast 103a, 4To
0CcO0EeHHO 3((EKTHBHO TPH KOMOWHHPOBAHHOW TEpaIHH.
Ha ocnose I'M/II, kak y>e yImoMHHAJIOCh, OBUI MONyUYCH
JIeKapCcTBeHHBIN npenapar Jlukomua® [12, 13, 30].
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I'MUII — axktuBHas ¢apmareBTHUecKas CyOCTaHIus (TPYIIHPO-
BOYHOE Ha3BaHHE — IIIFOKO3aMHHHJIMYPAMUJITUIICTITH)

51 mHOro BpeMeHH mocBiATHI ucciaepoBanuio I'MIL,
Ha4YMHAasl C CaMbIX MEPBBIX PadOT M MO HACTOSIIEE BpeMs,
1 CYHTAIO €r0 OJIHUM U3 CaMbIX IEPCIICKTUBHBIX M TOITOMY
B HACTOSILEH cTaThe YAETI0 STOMY HalpaBJCHUIO OOJbIIe
BHUMaHMS.

HUctopusa cozpanus I'M/IIT nauanace B 1970-x rr., Korna
6onrapckuii yuensrii M. bormanos obparmica B MHCTHTYT
onoopranmueckoit xumun AH CCCP ¢ mpemyioxeHneM co-
BMECTHO HCCIIEIOBaTh CTPYKTYPbl aKTUBHBIX KOMIIOHEHTOB
0J1aCTONTM3HMHA, BBIJICIICHHOTO U3 KYJIBTYPbI MOJIOUHOKHCIIBIX
OakTepHii, KOTOPBIH TOKa3aJl ONpeesIeHHYIO TIPOTHBOOITY-
XOJIEBYIO0 akTHBHOCTH [14, 15]. U3y4yenue Guomorndeckux
CBOMCTB OnacTonu3uHa [ 16], onpeneneHue ero XAMHIeCKOi
CTPYKTYypHI [ 1 7] mpuBeno K naeHTH()UKAIIIH U CHHTE3Y psizia
npous3BogHblx M/IIT ¥ B KOHEYHOM HTOre K MOIYUYEHHIO
I'MAII [18]. Ha ocroBe ITM/III OBbIT co3maH JIeKapCTBEH-
Hblit npenapar Jlukonua®. 3a uwmkn pabot «Paspaborka
U CO3JaHHe OMOTEXHOJIOTHYECKOro Ipom3BoacTBa JInmko-
MU/1a — HOBOTO UMMYHOKOPPHUIHPYIOIETO JEKaPCTBEHHOTO
Ipenapara» KOJUIEKTHB YYEHBIX B COCTaBE COTPYIHHKOB
WHctutyra OnMOOpraHMYecKOd XHMHH WM. AaKaJeMHKOB
M.M. llemsikuna u F0.A. OBunnankoBa PAH (MBX) n Un-
crutyta uMmMmyHosorun ®MBA Poccuu 6bu1 ynocroeH mnpe-
mun [IpaBurenscrBa Poccuiickoit Denepaunu B obnactu
Hayku U TexHUKH (1996 1.). Cnenyer ormMeTuTh, uTo JInko-
nua® mpomies Bce JOKIMHHYECKHE U KIIMHUYECKHE HCTIBITa-
Hus no npasunam GLP u GCP.

Bcemomunaro, xorna B UBX 6wu1 cozgan TMIT — JIu-
konua®, ko MHe obpatmics aupektop UBX B.T. MBanos
C TpeNIOKEHHEM H3y4YHTh BO3IEHCTBHE ITOTO COEIHHE-
HUsI Ha UMMyHHTET. 5] Obi1 mupekropom HMHCTHTYTa HM-
MYHOIIOTHM M OBICTPO OpraHHW30Ball BCcEe HEOOXOAWMBIC
WCCIIEJOBAaHMS TIPH MOEM HEIOCPEACTBEHHOM YYacTHH
U pyKoBOjacTBe. MBI NpoBeNN BCe HEOOXOIUMBIE HCCIIe-
JIOBaHUS 110 MUPOBBIM CTaHjapTam. BHauane Mbl oOHapy-
skuny, uto 'M/IIT akTUBUpYET KIETKU UIMMYHHON CUCTEMBI
in vitro. 3aTeM B OIBITaX Ha )KUBOTHBIX MBI IT0KA3aJIH, YTO
I'MAII ycunuBaeT HMMYHHBIH OTBET Ha pa3iIU4HbIE aHTHU-
TeHBI, B TOM 4mcie MUKpoOHbIe [12, 24]. OgHOBpEeMeHHO
YCTAHOBIJIM, YTO Mpernapar HETOKCHYHBIH. TpeGoBanoch
BBECTH JKMBOTHBIM OI'DOMHBIE JI03bI, YTOOBI 3aperHCTpH-
poBarh He3HauyMTeNbHbIE TOKcHYeckue 3(dektsl. 1 Ha-
KOHEIl KIIMHWYECKUE HCIBITAHNS MOKAa3aJd, YTO Iperapar
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a¢pdexTrBeH U Oe3BpencH i yenoBeka. [Ipemapar Obun
3apeTUCTPUPOBAH IOJ Ha3BaHHMEM, KaK YKa3aHO BBIIIE,
JIukorug®.

B mocrnenyromem pa3paboTd4nky mpenapara U IpOU3-
BOIUTENh OPTaHU30BAJIHM INHUPOKUE HKCIEPUMEHTAIBHBIE
1 KIMHWYECKNE HCCIIEOBAHMS 110 MHOTHM HAIpaBICHUSIM
B pa3IMYHBIX HAyYHBIX M KIMHHYECKHX YUPEIKICHHIX
CTpaHBl, a 3aT€M M B CTpaHaxX OJIDKHEro M JalIbHETO 3apy-
0exbs1, B ToM uncie B JlarBuu, bonrapun, AHrmm, ABcTpa-
nuu [19-25].

Crnenyer momuepkuytsh, uto MJII, ITMAII n oxonua-
TenbHas JieKapcTBeHHas (opma Jlukomua® — 310 cemei-
CTBO MOJIEKYJ, KOTOpPBIE MPEICTABIAIOT COOOH MPUPOIHYIO
MOZETh UMMYHOCTHMYIISITOpPA — MUHUMAJIBHBIA (pparMeHT
0001104KH Bcex MUKpOOOB. IMMyHHast crcTeMa 3BOJIOLH-
OHHO IOATOTOBJIEHA K BCTPEYE C TAKOM MOJIEKYJION — ecTe-
CTBEHHBIM aIbIOBAHTOM (aKTHBaTOPOM, CTUMYJISITOPOM HM-
MYHUTETA).

MBI ©IM€eM JIeJ10 € JIEKaPCTBEHHBIM IIPENAPaToOM, Y KOTO-
pOro JIeTaJbHO OXapaKTepU30BaHa XMMHUUECKast CTPYKTYpa.
IIpumeuaTenbHO, YTO XOPOLIO ONMCAH KJIETOYHBIM peLer-
TOp, ¢ KoTopbiM mpousBoansie MIT, TM/II u JIukorua®
CBSI3BIBAIOTCS NIPH MONAJAaHUH B OPTaHU3M — LIUTO30JIbHBIN
NOD2-peuentop [31-34]. DT0oT peuentop MPUCYTCTBYET
HE TOJIBKO B KJIETKAX MIMMYHHOH CHCTEMBI, HO M B SITUTEIH-
AJIBHBIX KJIETKaX CIM3HCTBIX 000JI0YEK, KOTOpBIE 001a1atoT
CBOMCTBaMH KJIETOK BPOXJIEHHOTO MMMYyHHUTeTa [25, 27].
Bbraronapst ynmoMsHyThIM JaHHBIM 00BsICHUM 3 dexT JInko-
nuna npu OP3 u OPBU.

Takum oOpa3om, OOIBIIION MHTEpEC, BO3HUKIIHNKN B Poc-
cun, Aurmuu, @pannun, Asctpanuy, SINoHUK U B APYTUX
CTpaHax K MMMYHOMOAyJIupyromuMm mnpenaparam M/III-
psina, MOATBEPXKIACHHBIN pe3yibTaTaMH 3KCIEPHMEHTANb-
HBIX U KJIMHUYECKHUX HCCIIEOBaHMI, B HACToOAIIEe BpeMs
HE IOTEepsuUl CBOK aKTyallbHOCTh. CliemyeT ele pa3 Mof-
YEepKHYTb, YTO OTKPBHITHE CHIEHU(PUIECKHX PpEIENTOpOB
k Monekynam M/III-psaa, B yactHoctn I'MJII, mocmy-
XKWJIO TIATOTEHETHIECKUM OOOCHOBAaHHEM HMX NMPUMEHECHHS.
[Ipenaparsl YHOMSHYTOTO psiAa IMIMPOKO HCIOJIB3YIOTCS
JUIsl IPOQMIAKTUKY M JICYEHUs Mpexae Bcero 3adolieBa-
HUIl UHQEKIMOHHOTO TeHe3a, a Takke HEKOTOPHIX (popMm
3JI0KaYEeCTBEHHBIX 3aboneBaHuid. [lepen NpakTHKYOIUM
BpayoM MOPOil BCTaeT HEMPOCTON BONPOC O BBIOOPE UMMY-
HOTPOITHOTO TIperiapara AJsl BKIIOUCHHS B KOMIUIEKCHYIO
Tepanuio MaiueHta. B Takolf cuTyanuu Bpauy pPyKOBOA-
CTByeTCs TPEXKIC BCETO HAKOTUICHHBIM OIBITOM IpPHUMEHE-
HUSI TIpenapara B KIMHHYECKOH mpakTuke. Eciu roBopuTh
0 3aperuCTPUPOBAHHBIX B Hallel CTpaHe UMMYHOMOJYIIS-
TOpax, MPEeXae BCEro, BHUMaHue HpuBiekaet Jluxonua®,
UMeoIMi OOIIMPHYIO JOKa3aTelbHyI0 0a3zy u Ooyiee yem
20-JIeTHUH OMBIT YCHEIIHOTO KIMHUYECKOTO MPUMEHEHHUS.
B coBpeMeHHBIX YCIIOBHAX, KOTIa MBI BCE Yallle BCTpeda-
eMcsl C HapacTarolled BHPYCHOW M OakTepHalbHOW Ha-
Ipy3Kol, HaJW4Me B apceHaje MPaKTUKYIOUIEro Bpada
npenapara ¢ JI0Ka3aHHOW KIMHUYECKOH 3()(EeKTUBHOCTHIO
IIOMOTaeT TOBBICUTh YPOBEHb OKa3bIBA€MON MAIUEHTY
MIOMOIIIN.
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