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MypamMuAnenTnAbl: MEXAOHU3MbI AENCTBUS, KAMHNYeCKas
3P PEeKTUBHOCTb N NEePCNeKTUBbl NPUMEHEeHUs B MeAuLnHe

T.M. Mapkoea, A.T. Yysupos, A.I. 9pnauHa, E.B. Ko>xuHosa

AkagemMunst NoCcTannaoMHoro obpazoaHung OIeY OHKL AMBA Poccumn, Mockra, Poccus

PE3IOME

HMmmyHOomponHele npenapamol — JIEKAPCMBEHHbIE CPEOCMBA, OKA3bIBAIOUJUE 61USHUE HA OCHOBHbIE 36€Hb UMMYHHOU cCUCMEMbl UU 8blpa-
Oomky yumokuHos. Mx npumenetue Haqanoce ¢ 1960-x ez2. Boabwoll 8b100p UMMYHOMPONHbIX npenapamos mpedyem onpedensms NOKA3a-
HUS K HA3HA4eHUIO HA OCHOBAHUU UX MeXaHUu3sMa oeticmeus. Knunuyveckue sggekmsl UMMYHOMPONHbIX NPenapamos 8 KOMNJIEeKCHOM JieHeHuU
C653AHbI CO CHUMCEHUEM NPOOONNCUMENBHOCIIU U MAYNCeCMU UHGeKYyull, ymeHbuieHueM nompebrnocmu 6 anmuouomuxax. OOUH U3 HOBbIX
npenapamos, ITonumypamun (KOMOUHAYUS 27IH0KO3AMUHUIMYPAMUAMPUNENmuoa, e10K03aMUHUAMYPAMUIMEmMpanenmuod u oumepa 2Jio-
KO3aMUHUAMYpamuimempanenmuoa) — a20HUCM nammepHpACnO3HAOWUX peyenmopos, akmusamop $pazoyumos, eCmecmeeHHbIX KuJiie-
P08 U ecmecmeeHHbIX KUNIepos, umerowux npushaku T-numgpoyumos, TLR4-peyenmopos, cuHmesa pe2ynsamopHbiX YyumokuHos, cneyugu-
yeckutl 1ueand NODI- u NODZ2-peyenmopos, — 8 KOMNIEKCHOM JIeHeHuU Yycunusaem npomugouH®EKyUOHHYI0 3awumy, 8030eticmaysl Kak
HQ MeCmHbI, MAK U HA 8PONCOEHHBILI UMMYHUMeEM npu XPOHUHECKUX UHGEKYUOHHO-80CNANUMEbHBIX 30001€8aHUAX (abcyeccsl, pre2MOoHbl,
GypyHKYal, NApanpoxmum) Y 60bHbIX € BMOPUHHOLU UMMYHHOU HEOOCMAMOYHOCMbIO U NPU 2EHEMUHECKU 0emepMUHUPOBAHHbIX UMMYHO-
Oeuyumax (AUMMYHOENO0YAUHEMUU U 2UNOUMMYHO2N00YuReMuU ). [lonumypamu noeonsem papabomams HOBble MEPANESMUYECKUE

nooxo0bl K KOPPEKYUU UMMYHOOEPUYUMHBIX COCMOSIHUL.

KnioueBble cyioBa: Mypamuinenmuobl, MYKO3AJIbHbIL UMMYHUMEM, 8PONCOEHHbIL UMMYHUMEM, UMMYHOMOOYIAYUS, 2HOLHbIE UHGEKyUU

MASKUX mKGHetj, nepuaHa’ibHsle ceuwju.
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ABSTRACT

Immunotherapeutic agents are the type of drugs modifying main components of immune system or cytokine production. Their use began
in 1960s. Considering wide range of immunotherapeutic agents, indications should be addressed based on the mechanisms of their action.
Clinically, immunotherapeutic agents (as a part of complex treatment) reduce the duration and severity of infection diseases as well as the
need for antibiotics. Among novel agents, polymuramyl (combination of glucosamine muramyl tripeptide, glucosamine muramyl tetrapeptide,
and glucosamine muramyl tripeptide dimer) is of interest. This agent is a specific ligand of NOD1 and NODZ receptors and an agonist of
pattern-recognizing receptors — an activator of the production of regulatory cytokines, phagocytes, natural killer cells and natural killer
T cells (a group of T cells sharing properties of both natural killer cells and T cells), TLR4-receptors. Polymuramyl as a part of complex
treatment promotes anti-infectious protection affecting both local and innate immunity in chronic infectious inflammatory disorders (i.e.,
abscess, phlegmon, furuncle, paraproctitis etc.) in patients with secondary immunodeficiency and genetically determined immunodeficiency
disorders (aglobulinemia, hypoglobulinemia). Polymuramyl is a novel therapeutic modality to correct immunodeficiency disorders.
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MUMMYHOTPOIHBIE MPENAPATHI.
Knaccuoukauum

V]MMYHOTPOHHble npenapaTb[ OTHOCATCHA K HeKapCTBeH—
HbIM Cpe,ZlCTBaM, OKa3bIBAKOLUIUM BJIMgHUE Ha pasnmﬁb[e
3BEHbd l/IMMyHHOI‘/'I CUCTEMbl UJIU Bpra6OTKy LHUTOKNHOB.
Knaccudukaumm MMMYHOTPOMHBIX NpenapaTtoB MNpexasia-

rany pasHole aBTopbnl: PM. Xauros, B.B. [lunerun (1996),
P.W. Cennawsmmu (2000), U.B. Hecreposa u coast. (2002),
T.I1. Mapkosa (2003, 2014) [1-4].

B ta0nuue 1 npuBezeHa knaccupukaurs P.M. Xanrosa um-
MYHOTPOIHbIX MPenaparoB C y4eToM MX NPOMCXOXAeHus [5]
¥ yKasaHbl HanboJIee U3BECTHbIE M3 HHX.
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AMMyHOCTUMYNATOPBI C NPEUMYLLECTBEHHON
AKTMBHOCTbHO B OTHOLLEHUM BPOXAEHHON
MMMYHHOIi CUCTEMbI

Immunostimulators affecting predominantly
innate immune system

AMMyHOCTUMYNATOPBI € NPEMMYLLECTBEHHON
AKTUBHOCTbH) B OTHOLUEHUM aAanTUBHON
MMMYHHOIi CUCTEMDI

Immunostimulators affecting predominantly
adaptive immune system

AMMYHOCTUMYNATOPbI CO CMELUAHHOM
aKTMBHOCTbH
Immunostimulators with mixed activity

AMMyHOCTUMYNATOPBI/UMMYHOMORYNATOPDI
C NPeMMyLLeCTBEHHO aHTUOKCUAAHTHON

1 JETOKCULMPYIOLLEA aKTUBHOCTbHO
Immunostimulators/immunomodulators with
predominant antioxidant and detoxing activity

AMMyHOCTUMYNATOPBLI/MMMYHOMORYNATOPbI
C HEYTOYHEHHbIM MEXaHU3MOM [eiCcTBUA
Immunostimulators/immunomodulators with
unclear mechanism of action

Moarpynna

Subgroup

Pekom6uHaHTHbIE POCTOBbIE (haKTOPbI KNETOK BPOXAEHHOI
MMMYHHOIi CUCTEMDI
Recombinant growth factors of innate immune cells

AroHuCTbI NaTTEPHPACNO3HAIOLMX PELENTOPOB — aKTUBATOPbI
tharouutos
Agonists of pattern-recognizing receptors — phagocyte activators

AroHucTbI NaTTEPHPACNO3HALLMX PELENTOPOB - UHAYKTOPbI
nHTeptepoHoB
Agonists of pattern-recognizing receptors — interferon inductors

Mpoune MHAYKTOPbI MHTEP(EPOHOB
Other interferon inductors

PekoMOuHaHTHbIE HTEPhepoHbI
Recombinant interferons

Mpo4re peKoMOMHAHTHbIE LIUTOKNHbI
Other recombinant cytokines

Pekom6UHaHTHbIE POCTOBbIE (haKTOPbI KNETOK afanTUBHOIM
MMMYHHOI CUCTEMDI
Recombinant growth factors of adaptive immune cells

Tumuyeckue nenTuabl U UX aHanoru
Thymic peptides and their analogues

MoHOKNIOHaNbHbIE aHTUTENA - aHTarGHNUCTbI MHTUOUTOPHBIX
monekyn
Monoclonal antibodies — antagonists of inhibitory molecules

KocTHomo3roBbie nentuapl
Bone marrow peptides

CTUMyNATOpbI paHHUX 3TanoB KPOBETBOPEHMUS
Stimulators of early stages of hematopoiesis

BakuuHa BLDK
Calmette-Guérin bacillus vaccine

MonuBanenTHble NU3aTbl GakTEPuii U BUPYCOB
Bacterial and viral polyvalent lysates

CpG-onuroe3oKcHHYKNeoTUAbI
CpG oligodeoxynucleotides

*B HacTosiLee Bpems npenapart B Poccun He 3apeructpuposaH. / *Not approved in Russian Federation.

Ta6bnuua 1. Knaccndukaumsa MIMMYHOTPOMHbIX MPenapaToB N0 OCHOBHOMY MEXaHU3My OENCTBUS
Table 1. Classification of immunotherapeutic agents based on the key mechanism of action

Ha3Banue
Name

Monrpamoctum, chunrpactum u ap.
Molgrastim, filgrastim etc.

Monumypamun, Jiukonug
Polymuramyl, Licopid

Umnxumopn, NMmyHomake
Imiquimod, Immunomax

Tunopou, Karouen u gp.
Tilorone, Kagocel etc.

Mpenapatbl uHTEpthepona anbtha, 6eta, ramma
Interferon alpha, beta, and gamma preparations

Mpenapatbl uHTEPNERKUHa-1
Interleukin (IL)-1 preparations

Mpenapatbl MHTEPNEAKUHA-2, UHTEPNERKNHa-T
IL-2 and IL-7 preparations

TakTusuH, TuManuu, IMmyHoTUM U Ap.
Tactivin, Thymalin, Immunothym, etc.

Putykcumab, anemty3ymat u ap.
Rituximab, alemtuzumab, etc.

Muenonug*
Myelopide*

Hatpus Hykneusar
Sodium nucleinate

Wmyaox UPC 19
Imudon IRS-19

MpomyH*
Promun*

Monuokcnaonuii
Polyoxidonium

Mpenapatbl 3xvHaLeu, romeonaTuyeckue npena-
patbl
Echinacea preparations, homeopathy

OL[HI/IM 13 NMepBbIX OCl)l/ILlI/lHaJ'[beIX MMMYHOTPOITHbIX Tperna-
paToB MO>KHO CUYMTATD JIEBAMU3OJI. MexaHu3M OeiCcTBUS U BO3-

MOKHOCTH €TI0 PUMEHEHHs! B MENULIMHE MHTEHCUBHO M3Y4aliCh
B 1960—1970-x rr. TUMUUECKMe MEenTUabl U UX aHaJIOTU ObUIU

1I0e BHUMAaHME BPOKAEHHOMY ¥ MYKO3aJIbHOMY MMMYHHUTETY
1 pa3paboTKe HOBbIX IMMYHOTPOIHbIX PenapaToB.

MECTHbIVi UMMYHUTET Y MATOTEHBI
Vrny6neHHoe M3yueHMe MMMYyHOTPOMHbIX MpEernapaToB OT-
KpbIBAaeT HOBblE aCMEKTbl MeXaHW3Ma MX NeiCTBUSI U BJIMSHUS

cosnaHbl 1 uccnenoBadbl B 1970—1980-x rr. Psan npenaparos
MMEIOT UCTOPUYECKOE 3HaUeHNe, HarpyMep MUETIONU, HyKJIeu-
Har Hatpus [1-4]. CoBpemMeHHble 1CCTIe0BaH s YAENSOT 60b-
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HAa TMaToreHe3 MMMYHO3aBUCHMbIX 3aboneBaHuit. OcoGeHHO-
CTM MYKO3&IbHOTO M BPOXIEHHOTO WMMYHMTETa, BKJIIOYas
CHTHaJbHble PeLeNTOpbl BPOXKIEHHOT0 MMMYHHMTeTa (MaTTepH-
pacriosHatoiie,  pattern-recognition  receptors PRR)
¥ MX B3aMMOJENCTBIE C NAaTOreHamH, JiekapcTBaMu (aHTUOMOTH-
KaMmy, MIMMYHOTPOIHbIMU TpernapaTtaMu), UMeIOT 3HaueHue 1Jisl
NOAZEP>KaHMs 3aLUMTHOM (PYHKLMM CIMBUCTBIX. [IpOHMKHOBe-
HYe MaTOTeHOB B OpraHM3M ueJlOBeKa 4allle MPOMCXOIUT uepes
CIIM3UCTble (PECTMPATOPHOIO U SKey[AOYHO-KULLIEYHOrO TPaKTa
(’KKT), MOuernosnoBo#i cCTeMbI), TOBPEKIEHHYIO WM BOCHAJIEH-
HyI0 KOXXy. Bopb0a ¢ maTtoreHamu OCyLLECTBIISIETCSI C Y4acTHEM
nnM(l)om[HOﬁ TKaHM, aCCOLIMMPOBAHHOM CO CJM3UCTBIMU U KO-
xeit — MALT (mucosal-associated lymphoid tissue). B 3aBucumo-
CTH OT TOTO, I7je aHATOMUYECKH Pa3MeLLIAeTCs] Ta WM MHast Gapbep-
Hasl TKaHb, pasnuyaioT: TALT — HocornoTka, eBcraxueBa Tpyoa,
yxo0; NALT — HocoBasi MmosiocTb, POTOMIOTKA, KOHbIOHKTMBA;
BALT — Tpaxesi, OpoHxu, Jierkue, MosouHbie skenesbl; GALT —
TULLEBOZ, KeNYAOK, TOHKMI KUILIEYHUK W MPOKCUMMasbHble OT-
JieNbl ypOreHUTaNbHOrO TPaKTa, AUCTajlbHble OTAENbl YPOreHH-
TanbHOro TpakTa; SALT — koxa (nepma). MALT — HanGonbluas
no rowwazay (400 M?) 4acTb CTPYKTYP MECTHOTO MIMMYHUTETA, e
BbipabarbiBaercs B 200—300 pas Gosbliie crienrbuyeckux aHT1-
TeJl U CKOHLEHTpUpOBaHO 50% MMMYHOKOMMETEHTHbIX KJIETOK.
J1n1s1 3aLLUTHOM PYHKLIMM CITM3UCTDIX TaKKe BaskeH KaueCTBEHHbIi
COCTaB CJIM3H, B KOTOPYIO BXOASIT MMUKPOOHMOTA, KepaTyH, fedeH-
CHHbl — TMPOTHBOMUKPOOHBIE MENTH/Ibl, CEKPETOPHBII NMMYHO-
ro6ynuH A (SIgA). B ciuay NpouCXOAUT YHUUTOXEHWe narore-
HOB, UTO TPEMNSITCTBYET MX MPOHMKHOBEHHIO Yepe3 CIIN3UCThIE, TaK
HasblBaeMast «<HeMMMYHHasi JIMMHUHALWs [6, 7).

B3aumoneiicTBre GakTepuanbHbix aHTureHoB ¢ TLR-pe-
LenTopaMy Ha MOBEPXHOCTH OEHIPUTHBIX KJIETOK MPUBOAMT
K CO3peBaHUIO, aKTUBALIMH JIEHIPUTHBIX KJIETOK M UX MUTPaLMU
B 1MM¢aThiecKue y3ibl. [pe3eHTaliis aHTUreHOB JeHAPUTHDI-
MM KyieTKaMu T- 1 B-KkjeTkam conpoBOXKAAETCs] CUHTE30M Li1-
TOKMHOB, nposnndepauueit T-xennepos n B-numdounTos, 3a-
TEM MPOMCXOUT CHHTE3 CrielMpUUECKIX MIMMYHOITIO0YIIMHOB,
ocobeHHO IgA 1 sIgA, 3aipiaonyx CM3ncTbie. YHUUTOXKEHHE
MaTOreHOB MOXET OCYLIECTBNSATbCS (arouMTaMyd U KjleTKa-
MU — ecTecTBeHHbIMU Kiyiepamu (EK-knetkamm) [8, 9].

AntuTena o6ecneynBaioT NpOLECC ONCOHM3ALMHU MOCTYTa-
IOLMX B OPraHM3M MaTOreHHbIX MHUKPOOPraHM3MOB, YTO 00-
Jleryaer rnoryoLleHne U yHUUTOKeHHe NaTOreHOB (aroLuTamy,
MO3BOJISIET CHU3UTb 4aCTOTY, MPOAOIKUTENbHOCTb U TSDKECTDb
MH}EKLUMOHHBIX 3a0osieBaHmil. darounTtbl UMeIOT creundu-
yeckue peuentopbl a7 IgG u IgA, uro obnerdaer ¢arounros
TNIaTOreHOB, MOKPbITbIX AHTUTENAMU, U YHUUTOXEHHE UX C I10-
Mouiblo ¢epmenToB ¢arocoMm. [latorennl U creunduyeckue
IgM, cuHTe3upyemble Ha paHHeM 3Tane MMMYHHOTO OTBeTa,
aKTMBMPYIOT KOMIOHEHTbl KoMmieMeHnTa C3b u C4b, ycunma-
I0LLMe ONCOHM3aLMI0. ParoLMTbl UMEIOT PeLenTopbl IS 3TUX
KOMIIOHEHTOB KOMIUIEMEHTa, a Takxke KommoHeHTta C5, KOTo-
pblit cocoGeH aKTMBMPOBATb U YCUIMBATb (paroLm1Tos, Np1uBO-
JSILIMI K YHUYTOKEHUIO naTorexa [8, 9].

3a cuet UMPKYJISILMK LUTOKMHOB, IgA 1 SIgA, neiicTBus 3ako-
Ha «XOMMHTa» 11 IMMYHOKOMITETEHTHbIX KJIETOK MPOMCXOAMT
aKTMBALUsl MECTHOTO M CMCTEMHOTO MMMYHMTETa, MOIepPsKU-
BAeTCsl 'OMeOCTa3 1 OCYLLECTBJIsIeTcst 3aliuTa opraHnuama [6—-9].

WMMYHOTPOMHbBIE NPENAPATbI.
BnvSHUE HA BPOXKIEHHbII1 UMMYHUTET

M3yuenne mMexaHM3MOB Pa3BUTHUS BPOKIEHHOrO MMMYHH-
TeTa ObLI0 03HAMEHOBAHO MpuUcyskaeHreM HobeneBckoit npe-

muu B 2011 r. ¥ IpHBENO K OTKPbITHUIO CUTHAJIbHBIX PEeLlenTOPOB
sPRR (signal pattern recognizing receptors), B3anmozeiicTie
KOTOpbIX C MaTOreHaMM aKTMBMPYeT CHayana BpOXK[EHHbI,
a 3aTeM afanTHUBHbI UIMMYHUTET, 00ecrieunBast MOJIHOLIEHHYO
npotuBonHdekuronHyo 3awury. Cpenu sPRR-peuentopos
B Hacrosiuee BpeMs pasnanuaioT TOLL-nomo6Hbie (TLR, NLR,
NOD1 u NOD2) u RIG-nogo6ubie (RLR, RIG-1 1 MDA-5). NLR
B3aMMOZENCTBYIOT ¢ GakTepuasnbHbiMU, RLR — ¢ BUpyCHbIMU
B030ynuTensmMu BHyTpUKieTouHo [10, 11]. YV MiekonuTaommx
onucaHbl U usydenol 15 TLR-peuentopos, pacrnosioskeHHbIX
Ha MeMOpaHe, B LIMTOIUIa3Me, B SHIOCOMAaX HEUTPOPUIIbHBIX
7IefIKOLUTOB, MaKpo(aros, JEeHIPUTHBIX, SMUTETUANbHBIX W 9H-
ZOTeNManbHbIX KJIETOK [6, 12, 13]. V GonbLunMHCTBa MUKPOOP-
raHM3MOB €CTb CTPYKTYPbl, Ha3blBaeMble NaTOreH-acCoLUMpPO-
BaHHbIMU MOJIEKYJIsIpHbIMU OOpasamu (pathogen-associated
molecular pattern, PAMP), K HUM MOXHO OTHECTH JIUIOMNO-
nmcaxapunbl  (JI[IC), nmnoreiixoeBble KHUCIOTHI, MaHHaHBI,
6akrepuanbhyto JIHK, nByxcrmpanshyto PHK Bupycos, rmo-
KaHbl rpr6oB. PAMP pacrno3HaioTcst CUrHajibHbIMH peLienTopa-
mu sPRR u unnyuupytor passutre T-xennepos 1 nnu 2 tna
(Th1 wmm Th2). JeiictBue Th1 cBsSI3aHO C KJI€TOYHBIM OTBETOM
LIUTOTOKCUYECKUX T-KJIETOK, MakpogaroB MPOTHUB BHYTPU-
KJIETOUHbIX MaTOreHOB (BUPYCbl, MMKOINJIA3Mbl, XJIaMUIUM),
T1apa3uToB, KJIETOK OMyXOJIM U COMPOBOKIAETCSI CHHTE30M MH-
tepdepona-y (MDHy), unrepneiikuna UJ1-12. [py uMmmyHHOM
orgere ¢ yuactueMm Th2 npoucxoaut npeobpasoBanue B-mm-
$oUMTOB B MasmMaTHyecKue KIJIeTKH, CUHTe3 crielnpUuecKux
MMMYHOTI00yMHOB 1 uutoknHoB UJI-4, UJT-6, UJT-10, NJT-13.
Y 3nopoBbix moneit cuntesupyrotes IgM, IgG, IgA, a npu an-
nepruueckux saboneBanusx — IgE [14].

OtmeuaeTcst MHTepec K NPOBeJeHMIO UCCIeloBaH!i Mo pas-
paboTKe NpenapaToB, aKTUBUPYIOLLMX BPOKIEHHbI UMMYHH-
TeT, NepektoyeHre cuHTe3a IgE Ha cuHTes Ig npyrux Knaccos,
neiicteus Th2 Ha peiictBue Th1 npu uMmyHHOM oTBere. V3Be-
CTeH npenapar rmokosamuHunMypamungunentin (TMIAIT) —
aroHMCT NaTTePHPACHO3HAIOLLMX PeLenTOpPOB, aKTUBATOp daro-
uuTOoB, cneunduueckuit nurann NODZ2-peuenTopa, akTMBaTop
¢daxropa Tpanckpunuyn NF-kB 1 perynstop cuHTesa LIMTOKMHOB
(noBbiuaer yposedb VIOHy, cuukaer yposenb UJI-4) [15, 16].
[lokasana apdpexrusrocts 'MIII npy BocnanuTeNbHbIX, OMyXO-
JIEBBIX, ajyiepruyeckux 3abonesauusix [16]. 3a pybeskom nomy-
YeH CHTETMYECKHMI1 aHAJIOT MEeNTHIOITIMKAaHa — POMYPTHL, (Tipe-
napar He 3aperucrpuposat B Poccun) [17].

Boinenenve ¢pparmeHTOB NENTUAOITIMKAHA KJIETOYHOM CTeH-
KM IrpamMoTpuLaTenbHbix 6aktepuit Salmonella typhi npuseno
K coszanuio Hosoro npenapata Ilonmumypamun B ®I'bY «'HL
Nuctutyt nmmynonorun» ®MBA Poceun. Tlonumypamun ak-
TUBUPYET LIUTOMIa3MaTHYeCK1e PeLIeNTOPbl BPOXKAEHHOr0 M-
mynutera NOD1 u NOD2. Mypamunnentiabl y 300pOBbIX JHO-
Jeit Kak NpOAYKThbl pacnafa KJIeTOUYHOM CTEeHKHM pe3UIEHTHbIX
¥ TpaH3uTOpHbIx 6aktepuit B JKKT nonanatot B KpOBb, OpraHbl
M TKaHW M 00ecreunBaioT OGUOJIOTMYECKUit U (uaHoIoruye-
CKMI TPEHWHT UMMYHHOI1 cucteMsl [18].

Xumuueckue cBoiicta [lonmmypamuna CBs3aHbl € Haju-
YMeM B ero COCTaBe aJbAEeriaHoON, KapOOKCUIbHOM U aMUHO-
BOW rpynm, oH ycroituus npu pH or 3 1o 11 B Teuenue aym-
TesibHOro BpeMeHu. [Ipenapar BbinyckaeTcst B KUIKOM BHIE,
pacdacosan B amnysbl o 0,5 it (200 MKr aKTUBHOTO Bellie-
CTBA), TMpeNCTaBJsieT co00ii NPO3pauHyt0 OeCLBETHYIO KUI-
Koctb. [lonMMypamun He 0671anaeT MUTOreHHbIM 3¢ dEKTOM,
He BIIUSIET HA NPOIMpepaTUBHYO aKTUBHOCTb MOHOHYKJIEapOB,
CTUMYJIMPOBAHHbIX (UTOreMarriroTMHUHOM. Ha  pyHKumo-
HaJIbHYI0 aKTMBHOCTb EK-KneTok npenapar okasbiBaeT CTUMY-
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nvpytounit apdekt B no3ax 1 mxr/mi, 100 Hr/mn u 10 Hr/ma.
[Mpu npumenenny 6ombiunx 103, 100 Mrr/min 1 10 Mkr/mi 3¢-
¢ekra He Habmonanock. B koHuenTpauusx 1, 10 u 100 Mxr/mn
MHAyLMpoBaiach nponykuus uurokuHo WJI-12p70 (axTuBa-
top T-knetok), pakropa Hekposa onyxomnu o. (PHO-a) u UJ1-6
in vitro makpodaraMu 1 IeHAPUTHbIMM KiieTKamu [19, 20].

BosmosxHO, nop BAKSIHMEM MypaMUINENTUA0B NPOUCXOAUT
3MHUreHeTHYecKoe pernporpaMMUPOBaH1e KJIETOK BPOXKAEHHO-
ro UMMYHMTETa WM MOAJEP>KaHUe «TPEHUMPOBAHHOTO MMMY-
HUTETa» A71s1 60pbOBI € MaToreHamu B opranuame [19, 20].

[Tokasano, uto nop BiusinveM [Nonumypammia (aHanornuHo
neiicreuto JITIC) neHnpuTHble KIEeTKY CHHTE3UPYIOT NPOBOCHa-
nmtenbHble LUTOKMHBI GHO-a, 1JI-6. Hespesnble nenpputHble
KJIETKH BbIpabaTbiBaioT HeboJIbLLOoe KonmyectBo PHO-o, UJT-6,
a [lonmypamun cioco6CTByeT CO3peBaHHIO KIIETOK U IOMOJHHU-
TesbHO cTumynupyet cuntes WJI-8, CCLS, MIP-1f (macrophage
inflammatory protein 13 — MakpodarasbHblit 6es10K Bocrase-
Hus 1B). CHIKeHNe y NEeHIPUTHBIX KJIETOK COCOOHOCTH CHH-
tesuposatb WJI-1p npuBoout k cHuxkennto cunresa ®HO-a,
YTO BO3MOXKHO NMPH pas3iuuHbIX 3aboneBanusx [18, 19]. Ioka-
3ana HeapPpekTuBHas TpaHcaauus MPHK ®HO-o nox peficTeu-
eM Mypammgunentuzaa (aronuct perentopa NOD2) Ha MoHo-
LMTapHO-MakpodaranbHyto uHuio knetok MAC6. Jkcnpeccust
@HO-a perynupyercs Ha CTaiuu TPAHCKPUIMLMK (PaKTOPOM
NF-xB v Ha cranguu TpaHCasuMu — CepyUH-TPEOHMHOBON KMHA-
30it MK-2, kotopas aktusupyercst kuHasoit p38. TLR4 penen-
top JINIC moxer aktuBMpoBaTh 06a nyty aktuBauuu GHO-o.
Mypamunaunentiz MoxxeT B3aMMOZAEHCTBOBATD C PeLeNTOPOM
NLRP3, uto npuBomut kK c60pKe MHpIAMMacOMbl 1 aKTUBALIMK
Kacnasbl-1, ¢depmeHnt mnpespaiiaer npo-WUJI-1p B akTMBHbIA
WJI-1p, xoropbiit aktrBUpyeT knHady MK-2 1 p38. Kunasza MK-2
YCUIMBAET TPAHCISILMIO LIMTOKMHOB, Bkmouast GHO-a, WUJI-6,
WJI-8. bBnokana cunresa WJI-1 CcOOTBETCTBEHHO MNOAABIISIET
CHHTE3 JIPYTUX LUUTOKMHOB, YTO BXKHO ISl TOHMMAaHUS Martore-
He3a BocraseHust pu 3aboneBanusix. PekomOunanthbiit UJ1-1
CBSI3bIBAETCSl C PELeNTOpamMu € MeHbllel adp(PUHHOCTBIO, YeM
ecTeCTBeHHbII UMTOKMH [18, 19, 21].

PE3YNbTATBI KTMHUYECKOTO MPMMEHEHUS
[Tonumypamuina

[lo nanueim H.II. Epmoumnoii, E.E. JKunbuosoit (2013),
npu no6asnexny [NonmMMypammia K Je4eHnIo 3K03aMULIHOM
y 14 13 15 GonbHBIX C XPOHMYECKOi MUOAEPMHUEl OTMEeueH
TOJIHBII perpecc BoCnaneHus, a y 8 u3 HUX HabJozanach noj-
Hasl anuTenu3auys. B rpynne cpaBHeHus], oy4aBILel TOJbKO
IKO3aMHULIMH, COCTOSIHME KJIMHUYECKOH PeMHCCHH Oblio f10-
CTUTHYTO y 2 13 13 mauMeHTOB, TOrNa Kak MOJIHasl anuTenn3a-
1Mt He Obls1a JOCTUTHYTA HU Y OHOTO M3 HUX. B 0011eM aHanu-
3e KpOBM MPOM30LLIIN CTIEAYIOLIVE U3MEHEHHSI: HOPMan3aLyisl
KOJIMYECTBA JIEMKOLMTOB — Y 2 MaLMeHTOB, 3HAYUTENbHAsI TEH-
JeHLMS K MX CHIKEHUIO — Y 5, TMOBBILLIEHHE 10 CPaBHEHHIO
C UCXOJHBIMHU JaHHBIMU — Yy 2, HOpMaJM3aLsl KOJIM4YeCTBa 30-
3uHO(MIOB — Y 1, noBbllIeHKe ¢ 5 10 7% 903MHOPUIOB —y 1,
HOpMaJI13aLysl NaJouKOsIIEepHbIX JIENKOLUTOB — y 2, HOpMa-
JIM3aLKMsl CerMEHTOsIAePHBIX (C/s1) nefikouuToB — y 1 (y ocTasb-
HbIX MALMEHTOB HaOJIONanach TEHIEHLMS K CHUKEHWIO C/s
NIefikoLmMTOB OT 62 10 53%), HopManM3aLys KOJIMYECTBA JIMM-
¢$ouuToB — y 3 MauKeHToB C IMMQONeHNel 1 TeHIeHLHs K M0~
BbILIEHMIO — Y 3 MALMEHTOB ¢ JMMGOLMUTO30M, HOPMaU3a-
LMsl ToKasaresieit — y 6 MaLyeHTOB C MOHOLIUTO30M B HMCXOJIE,
MOHOLIMTO3 — Yy 4 MalMeHTOB C HOPMaJIbHbIMM [TOKA3aTeJIsIMU
10 nevyenusi, Hopmanusauus CO3 — y 7. B rpynne cpaBHeHHs],
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He nostyyasLieii [loMMypamust, U3MeHeHHs ObUTN CTIeayHOLI-
MU: COXpaHSIBILMIACS IEHKOLUTO3 — Yy 1 mauyeHTa, noBblleHne
C/s1 IeKOLNUTOB — Y 8, TMMQOLUTO3 — Yy 5, MOHOLIMTO3 — Y 6.
JlnHamMMKa MIMMYHOJIOTMYECKMX MOKa3aTeseil He Oblia 4OCTO-
BEPHOIA, B 11€JI0M OTMeuanach HopMasM3aLus UM NoBbllIeHre
kommuectsa CD3*, CD4*, CD8*, HLA-DR*, EK-knerok, 6akre-
PHULMIHOCTH HERTPODUIIbHBIX JIEHKOLMTOB, ypoBHs 1gG, IgM,
CHIKEHHWe MHIYLMPOBAHHON XeMWIIOMUHecLieHLuH, ¢aro-
LIMTapPHOTO MHJEKCa MO MPOLEHTHOMY COAEPKaHUIO HEeHTpo-
$uUNoB M MOHOLUTOB. B pesynbTaTe KOMIUIEKCHOTO JIeUEeHHsI
¢ [lonmypamunom knnHuueckuit sppekt otmeueH y 86,7%,
a B rpymne cpaBHenus — y 60% nauuenTos. [lepenocumocTs
Monmypammuina Gbina xopoLuei, auiib y 1 60bHOrO oTMeue-
Ha 60JIE3HEHHOCTb B MECTE UHbEKLMiT [22].

M.B. IaieHKOB M COaBT. MPOBENU OTKPbITOE IuIaLe6o-
KOHTPOJIMPYyeMOe HMCCIIefioBaHKe Ha OOJIbHBIX B BO3pacTe
18-75 ner ¢ rHOHO-XMPYpruyeckuMu MHekLmsmu (abcriecc,
KapOyHKys, GypyHKy:, ¢iermona). pynna u3 30 GonbHbIX
nosnyyana lNonumypammn no 200 MKr BHyTPUMBILLIEYHO B Te-
ueHue 5 JHel B KOMIUIEKCE CO CTaHAApPTHOM Teparueit (Xupyp-
rU4ecKoe JieueHne, aHTUOMOTHKH, IePEBSI3KM C aHTUCENTHUYECKH-
MM pacTBOPaMU U Ma3bl0 JUOKCOMETUIITETParuipOMMPUMUINH
+ xnopamdennkon). [pynna cpaBHenust (30 6OJBHBIX) Momy-
yaza CTaHIapTHYIO Tepanuio. Y BCeX JI0 Hauasa JieueHust Oblia
TOBblllIeHa (YHKLMOHANIbHASI aKTUBHOCTb (aroLuToB, MOCie
JIeYeHus] CHIDKAIMCh MOKa3aTeNln BHYTPUKIIETOUHON OakTepu-
LUMIHOM aKTMBHOCTHM, (aroLUTapHblii MHAEKC, 3MMO3aH-MH-
IyLMPOBaHHAsl XeMMWJIIOMUHECLIEHLIMSl, MHIEKC CTUMYJISILMU.
BHyTpukieTouHas GakTepULMAHOCTb, (aroLUTapHBIN MHIEKC
HeATPODUIIOB, 3MMO3aH-MHAYLMPOBAHHAS  XEMWIIIOMHUHEC-
LIeHLMs], YPOBEHb CbIBOPOTOUYHOrO IgM y 6OJIbHBIX, MONTyYaB-
umx [lonmmypamus, OblIM JOCTOBEPHO BbILLE, YeM B rpymme
cpaBHeHust. Y nonyuaimx [Tommmypammn Ha 2 [Hst ObiCTpee
HopMasnu3oBanachk Temneparypa (p<0,05), HO CpPOKM Haxoxk-
IeHWs. B CTalMOHape M TOJIyueHWUs] aHTMOMOTMKA B TIpyI-
nax Obu cxonHbIMK. [locye okoHuanust Kypca [lonumypamuna
y 30 naL1eHToB OTMeUeH perpecc BOCIajleHus, a B IpyIIe cpaB-
HeHus! ynyullleHrMe HacTynmwio Tosbko y 21 u3 30 naumeHTOB
(p<0,05). MNonyuasuve [onmypamun naureHTbl CyObeKTUBHO
OTMETWIM YJIyUllleHWe CHa, CHIDKeHWe auckomopra. [losbl-
LLIeHNe YPOBHSI CbIBOPOTOUHOTO IgM BaskHO, T. K. OH obnanaer
AKTMBHOCTBIO IPY YHUUTOKEHNH BHEKJIETOYHO! MHpeKLMU. X0-
potuas 3¢ eKTUBHOCTb JiedeHHs! (MCUe3HOBEHHe KJIMHUYECKUX
TPOSIBJIEHMIA, pErpeccsl ouaroB rnopaxeHust Ha 75% u Gornee)
oTMeueHb! y 83,3% MosyyaBLIMX Npenapar Uy 56,7% nauueH-
TOB IPYTIbl CpaBHEHMsI (pa3HMLIa JOCTOBEpHa). Takim 00pasom,
HasHaueHue [lonMypaMmsa B KOMIUIEKCHOM Jle4eHUH GOTbHbIX
C THOMHO-XUPYPrUYeCKUMH MHQEKLMSIMH YCKOpSIET YMeHblie-
HYe CUMITOMOB BOCMaJIeHus, NPOLIECChl SMUTEM3aLKM B ovare
riopaskeHust, HopMasnM3aLuIo TemnepaTypsl [23].

XpoHuueckuit mapanpokTUT — 3aboJieBaHue, NP KOTOPOM
B 15-30% cnyuaeB oTMeueHo GoOpMUpPOBaHKE MapapeKTallb-
HbIX CBHUILEH, IPU 3TOM OnepaTuBHOe Neyenue B 7—30% He faeT
TOJIOKUTENIbHBIX Pe3ysbTaToB. 13 48 GOJbHBIX C XPOHUYECKUM
NapanpoKTUTOM, TOCMUTaJIN3UPOBAHHBIX B KOJIONPOKTOJIOTU-
yeckoe oTJiefieHne, 28 GOJIbHbIX MOCse XMPYPruyeckoro BMe-
IaTeNbCTBa MOJyYaad MPOTUBOBOCMAIMUTENbHYIO Teparmio,
aHaJIbreTHKM, nepeBs3ku. JlononHutensHo 20 OOJbHBIM BBO-
anu [Monumypamun no 200 MKr BHYTPUMBbILIEYHO B TeUeHne
5 nHeit. Y nonyuaBumx [lonuMypamun oTMedeHa KOppekUus
aucbananca CD3*CD19- u CD3*CD16*CD56*-knerok. Coxpa-
Hsncst gucbananc EK u CD3*HLA-DR*-knertok. KinHuuecku
y 3THX MALMeHTOB HAbJI0NANNCh YCKOPEHHbIE OuMLleHHe pa-
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HEeBOI OBEPXHOCTH, GOPMUPOBaHME FPAHYIISILIMIA, SMUTENIU3a-
1ysl, yMEHBILAIOCh BOCIIaJeH!e, COKPAILAINCh CPOKM FOCIU-
tanu3aumn. Ha 10-e cyT BocnanuTenbHble M3MEHEHHs! B paHe
(runepemusi, OTeK) B rpyIie, MoayyaBLiell mpenapar, Habo-
Janucb y 6,5%, a B rpymnne cpaBHenus: — y 18,7% nauueHros,
dopmupoBaHue rpaHynsiumit B paxe HaGmopanoch y 92,3%
1 77,8% GOJIbHBIX COOTBETCTBEHHO [24].

B npyrom uccnenosannn 30 607bHbIX 18—65 ner ¢ rHoi-
HO-BOCMAJIUTENbHBIMU 3a00JIEBAHMAMU MATKKMX TKaHel (adcLec-
Cbl, p7IErMOHBI KOKM Y MTOAKOKHOM KJIeTYaTKK) 6e3 ConyTCTBY-
IOLLIe} MaToJIorMy ObLIM pa3ziesieHbl Ha 2 IPYIMb, COMOCTaBUMBbIE
110 MOJ1y, BO3PACTY Y KJIMHUKO-1a00PaTOPHBIM NPOSIBIIEHHSIM Ma-
TOJIOrMK. JJOMUHMPYIOLIMM NH(EKLIMOHHbIM areHTOM, BbICeBae-
MbIM M3 paHeBOro sKccyaara, siBasics Staphylococcus aureus.
Y Bcex OOJNbHBIX ObLIM M3MEpEHbI JIMHEHble pa3Mepbl PaHbl
(wMHa, wMpKHa, MyOMHA) M paccuMTaHa oAb 10 U rocie
neuenus. CTaHiapTHOe JleueHWe BKJIIOYAJIO XMPYprudeckoe
BMeLLIATEeNbCTBO, POTUBOBOCHAIUTENbHYIO M aHTHOAKTEpHaIb-
HYIO Tepanuio, epess3ku (rpymnna cpaBHenus ). OCHOBHasi rpynna
nononauTenbHo nonyyana Iommypammn no 200 MKr BHYTpU-
MBILLIEUHO B TeueHue 5 iHeil. Y 9Tix GosbHbIX OTMeUeHo Oosee
BbIP&>)KEHHOE MOBBILIEH/E UMC/Ia MOHOLMTOB uepe3 5 [HeH,
yem B rpynne cpaBHeHust (p<0,05). KonmuectBo Tpomboum-
TOB JJOCTOBEPHO MOBBILIANOCh B 00enx rpymnax. KomuuecTso
CD3*CD16*CD56* TEK-kyieToK [OCTOBEPHO MOBBILIANOCH Ye-
pe3 5 nHeit y nauueHToB, nonay4asiuux [Nomimypammi. Konmue-
ctBo CD3CD16*CD56* EK-kineTok noBblilanoch uepes 5 fHel
y MauueHToB, He nonyyasluux npenapar (p<0,05). Y GonbHbIX,
nony4aBumx [lommmypammn, xomuectso CD3CD16*CD56*
EK-kneTok n3HauasbHO ObIO B peziesiax HOPMBI 1 yepes 5 fHelt
IOCTOBEPHO He MEHsUIOChb. MOKHO OTMETHTD TOBbIlIeHHe GaK-
TEPULIMIHOIM aKTUBHOCTH JIEMKOLMTOB B 00€MX rpymnax nocme
nedennst (p>0,05). [loBbliieHNe MOITIOTUTENbHOM AKTHBHOCTU
HeNTPodIIIOB Uepe3 5 fHeit ObLIO JOCTOBEPHBIM Y MOJTyYaBLUKX
Mommmypamun. [loBblleHre KomMyecTBa TPOMOOLMTOB pac-
LIeHMBAETCsl MOJIOKMTENIbHO B CBSI3M C CMHTE30M PaHO3a’KMB-
nstolLero ¢akropa pocra. [lnowanp paxbl 1 ee ryOuHa yepes
5 nHeit HabmozneHs: ObUTM JOCTOBEPHO MEHbLiE Y MALMEHTOB,
nonyyasiumx [lonumypamun [25].

B uccnenosanun O.U. JlerseBoit u coasT. (2018) usy-
YeHa JIMHAMMKa YPOBHSI LIMTOKMHOB Yy OOJIbHBIX C XpOHHUYe-
cKoil nuopepmuel, nonyuyaBwnx [lomumypamun. [pynna
13 35 MyXXuMH B Bo3pacTe 23—55 JIeT C XPOHMUYECKOii M1Oo-
nepmueit  (OCTHOQOJIIUKYIUT, (PONIUKYIUT, CHUKO3, Y-
pyHKyne3) u 2—3 peuuanMBamu B rof OblIM paHZOMHU3UPO-
BAHHO pasfesieHbl Ha 2 rpynmbl: 1-g rpymmna (17 denoBek)
rnojyyana CTaHjapTHoe niedyeHue, 2-s1 rpynmna (18 uenoBek)
DONOJIHUTEJIbHO K CTaHZAAPTHOMY JiedeHuto nosydana [lonm-
mypamuin o 200 MKr BHYTPMMBILIEYUHO B TedeHHe 5 JHeil.
JnnTenbHOCTb HAOMIOAEHUS COCTaBWIa 6 Mec. Y MauueHToB,
nonyuaswux [lonmypamu, Habmonanm yCKopeHue perpec-
CUM KJIMHWUYECKUX MpOSIBJIEHUI W MHIYKLUIO CTONKOH pe-
muccuu. Yepes 6 Mec. He oTMeuasoch MycTys/PypyHKYJIOB
y 9 naumeHTOB M3 nosyuaBliMx [lonMmypamui, ¥ TOJBKO
y 3 nauueHToB M3 rpynnbl cpaBHeHus (p<0,05). YposeHb
W®Hy u 1J1-4 HaurHan cHuskatbest ¢ 14-ro aHA HAOOIeHuS,
yepe3 6 mec. cHukenue UOHy, NJI-4, UJI-8 n NJI-10 ocra-
BAJIOCh JJOCTOBEPHBbIM Yy NALIMEHTOB, nojy4asLunx [lonumypa-
MWJ1, IPY 3TOM B TpyNMe CpaBHeHUsl IMHaMKKa MOKasaTesiei
He Obl1a ocToBepHOI. Yepes 6 Mec. B 06eux rpymnmax coxpa-
HAJIOCh JOCTOBepHOe cHUkeHne ypoBHd PHO-o. CHukenue
YPOBHSI LIUTOKMHOB CBSI3aHO C yMEHbLIEHHEM BOCIaJIeHHs
1 BbIP@)XEHHOCTH KJIIMHUUYECKMUX MpOosiBIeHui [26].

VHTepecHble pe3ysnbTaThl MOJyYeHbl NpK HasHaueHuu [lo-
numypammna no 200 MKr BHyTpUMbILLeYHO uepes3 AeHb Ne 5
B KOMIUIEKCHOM JIeUeH!H! OOJIbHBbIX C X-CLIeNIeHHO! araMma-
ro6yn1HeMuedt 1 runoramMmmario6yniHemueii (obiuast Bapua-
OesnbHasi IMMYyHHAsl HEOCTaTOYHOCTb ), MOJTyUYaBLIMX 3aMeCTH-
TEeJIbHYIO Tepanuio MMMyHornoOyanHamu (BBUT) BHyTprBeHHO
B f103e 0,4 r/xr Beca. [lonmypamun BBOAUIM NaLUeHTaM, eclii
3amMecTturesbHas Tepanust BBUT Oblyia HEOOCTATOUYHOM U MOJ-
HOCTBIO He KyMMpOBazia KJIMHAYECKUe MPOSIBJIEHUs XPOHUYe-
CKMX 3a00JIeBaHMI 1 PECIMPATOPHbIX MHGEKLMI (OTUTBI, CH-
HYCUTBI, OpOHXHUTbI, MUenoHedpurtsl, natosnorus XKKT). Yepes
3 Mec. nocrie BBeneHus [lonmmypamuna y 60JIbHbIX OTMEUEHO
TMOBbILIEHAEe KOJMYecTBa axkTuBUpoBaHHbix CD3*HLA-DR*-
kietok ¢ 7,01£1,07% no 19+4,06% u CD8*HLA-DR*-knetok
c 6,3x1,17% no 18,9+4,04%. OTmeueHO TMOBbIILIEHUE 3IKC-
npeccun TLR-penentopos Ha Monouurax M TLR4*-knerok
¢ 21,2+2,3% no 43,7+3,81%. He ormeuanoch MOBbIILIEHUSI
roKa3arest CIOHTAaHHOTO TeCTa BOCCTAHOBJIEHUS HUTPOCHUHE-
ro terpasonus [27, 28]. [IprumeHeHre 3ameCcTUTENbHON Tepa-
iy BBUT u Tonrmypammna kypcamu Kaskzble 3 Mec. B Teue-
HKe rofia 00eCreunso CyLeCTBEHHbIN KIMHUYEeCKHit 3¢ deKT
B BHZle TPEXKPATHOTO CHIKEHHS 4aCTOTbl 000CTPEHHIT 04aroB
XPOHNYECKMX MH(EKLMIT U COKpalLeH!sl NOTPeOHOCTH B MpH-
MeHeHHUH aHTMOMOTHKOB Ha 70% [29].

SAKJIIOYEHUE

PasBuTie KIMHMYECKOI WMMYHOJIOTMM M HOBble TEXHOJIO-
rMM MO3BOJIMIM CO37aTb WHHOBALMOHHbIE WMMYyHOTPOIHbIE
Tpenaparbl, OKas3blBAIOLLME MpPENMYLIECTBEHHOEe BO3ZENCTBHE
Ha MECTHbIIi W BPOXKIEHHbI UMMYHUTET. OZHUM U3 TaKuUX Npe-
naparoB siBnsercst [loniMypammi — aroHUCT NaTTepHpacros-
HaIOLLIMX PeLenTopoB, aktueatop ¢arountos, EK n EKT-knerok,
TLR4*-k7neToK, CMHTe3a peryyisiTOpHbIX LMTOKMHOB, Crieungu-
yeckuit uranf NOD1- u NOD2-peuenropos. [lonmypamun
B KOMIIIEKCHOM JIeYeHUH JIEMOHCTPUPYET BO3MOXKHOCTH YCH-
JIeHUs! IPOTUBOMH(EKLIMOHHON 3aLLMTbI, BKJIIOUast KK MECTHbII,
TaK ¥ BPOXAEHHDbIII UMMYHUTET MPU XPOHUYECKUX MHQEKLM-
OHHO-BOCMA/IMTENbHBIX 3aboneBaHusx (aOcLiecchl, (IerMOHbl,
NapanpoKTUT) y OOJbHBIX C BTOPUYHON MMMYHHOI He#oCTa-
TOYHOCTbIO M TMPU TeHeTUYeCKH [eTePMUHUPOBAHHBIX WMMY-
HozeuLMTax (aMMMYHOMIOOY/IMHEMUSI M TMIIOMMMYHOIJIO-
OynuHemust). [lonumypamun siBisieTCS HOBBIM JIOCTHKEHHEM
B CO3[JaHUM MIMMYHOTPOITHbIX NPenapaToB W MOHUMaHU1 UMMY-
HOMaToreHe3a MPOTUBOMH(EKLIMOHHON 3aLLUTBL

BnaronapHocTtb

Ty6nukaums ocyiiectsieHa npyu noxaepxkke komnauun 000 «Kopyc Gapm»
B COOTBETCTBMM C BHYTPEHHEN MOJIMTUKOM W JEACTBYIOLIMM 3aKOHOJATEJb-
crBoM P®. 000 «Kopyc Papm», ero paboTHUKM 1160 NPENCTaBUTENH He MTPU-
HUMaJji y4acTus B HaNMCAHWM HACTOSLLE! CTaTb, He HECYT OTBETCTBEHHOCTH
3a coziepsKaHiie CTaTbH, a TaKKe He HECYT OTBETCTBEHHOCTH 3a JIOOble BO3MO3K-
Hble OTHOCSILLMECS K JJaHHO/ CTaTbhe JIOrOBOPEHHOCTH JIMOO (pMHAHCOBbIE CO-
raleHus ¢ mobbiMu TpeTbimu uami. Muetne OO0 «Kopyc ®apm» MosxkeT
OT/IMYAThCS OT MHEHHMSI aBTOPOB U PeJlaKLIMK.
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