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0630p COCTOSHUS U3YHYEHHOCTU U3BECTHOrO B Poccmm rpbHOro NeKapCTBEHHOMO CbIPbS — Yaru — BbI3BaH He-
06X0OMMOCTbIO 0606LLMTL CBEAEHMS O BO3OENCTBUM €r0 OTAENbHbLIX KOMMNOHEHTOB Ha MONEKYNSPHbIE MULLIEHU
pakoBon KneTku. Cbipbe Yaru (CtepusbHble HapocCTbl rpnba Inonotus obliquus) NpeacTaBnseT coboi KoMrnekc
rpUBHOM TKaHW, NPOAYKTOB Aerpajaumm U acCUMmUAaLMmM rpuboM KOMMNOHEHTOB ApeBecHOM TKaHW. Cbipbe 6ora-
TO nonndeHonaMu, TputepneHonsamu rpubHOro 1 PacTUTENbHOIO NPOUCXOXAEHUS, Noncaxapuaamu. B Havane
1960-x ronos. cbipbe Yaru oo B focynapcreeHHyo papmakorneto CCCP 1 66110 peKoMeHA0BAHO K MPUMEHEHUIO
KaK Hecrneumdbnyeckoe nekapcTBeHHOEe CPeACTBO A1 IeYeHUS raCTPUTOB, A3Bbl XXenyaKa, Monuno3os, Npeapako-
BbIX 3260/1€BaHN M HEKOTOPbIX (HOPM 3/10KaYECTBEHHbIX OMyXONeN B Cy4asx, KOraa He nokasaHbl iydeBas Tepa-
NUs U XMpypruyeckoe BMeLLaTenbCTBo.

OnHako hapMakoorm4yeckmin NoTeHUManN Yarm 4o KOHLA He 3aAeiCcTBOBaH. MNpexae Bcero, 04eBMAHO pa3HOHa-
npasneHHoe AeNCTBME Pa3/IMYHbIX BUOAKTUBHbIX KOMIMIEKCOB Yarn Ha MOJIEKYNSIPHbIE MULLEHW PaKOBOM KNETKM:
UHIMOMpYoLLEe LIMKIMH3aBUCUMbIE KMHA3bl M MPOanonToTUyeckoe (TputepneHomnapl), MIMMyHOOMNOCPEeaoBaHHOE
LMTOTOKCUYECKOE M NPOBOCMNANUTENbHOE (Moncaxapuabl), rfeHONPOTEKTUBHOE M aHTUANoNToTMyeckoe (nonmde-
Hosbl). KoMnnekcHoe BO3OeNCTBUE 3TUX BELLECTB HA PAKOBYHO TKaHb, O4EBUAHO, UMEET MEHEE BblpaXXEHHbIN 3¢h-
deKT, YeM TapreTMpoBaHHOE BO3OENCTBUE HA 3/10KaYECTBEHHO-TPaHCHOPMUPOBaHHbIE KNeTku. CnenoBaTesibHoO,
Ha NoBecTKe AHS — KJIMHUYECKME UCTbITAHUS OUYULLEHHBIX BMOAKTUBHbLIX KOMMIEKCOB Yaru, npexane Bcero npo-
anonToTU4eckoro (MHoToamon, 6eTyIMHOBAs KMCI0Ta) U NPOTUBOBOCNANIUTENBHOTO (3,4-AMrnapokcmbeHsanaue-
TOH) AencTeus. B pabote Ha OCHOBaHWM PAaCCMOTPEHHbBIX AAHHbIX MPEANONIOXKEHO, YTO YrybneHHoe nsydyeHue
CbIpbs Yarn B ByAyLLEM MOXET NPUBECTU K CO3OaHUI0 HA ero OCHOBE HOBbIX U 6osiee 3PMEKTUBHbIX 1EKaPCTB.

KJIOYEBbIE CJIOBA: 6a3uaovMoMuLUETbl; MMMYHOTEPAnus; JIEKAapCTBEHHbIE Tpubbl; Nnonmcaxapuipl; pak;
TapreTHas Tepanus; TpUTeprneHouabl
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COKPALLEEHUA:

EKK - ecrectBeHHblE KUNEPHbIE KIIETKY;

MHC1 - rnaBHbIN KOMMAEKC rMCTOCOBMECTUMOCTM I TMNa;

®HO - dakTOp HEKPO3a onyxonew;

VEGF - hakTop pocCTa 3HA0TeNns COCYAO0B;

EGF - annpepmarnbHbIi hakTop pocTa;

IFN-y — uHTephepoH ramma;

IL-4 — vHTepnenkuH 4;

NF-KB — TpaHCKpUNUMOHHbIV S0ePHbIN PakTop;

P 53 — TpaHCKpUNUMOHHbIN PaKTOP, PErY/IMPYIOLLIMIA KNETOUHbIN LK,
TNF-a - akTop Hekpo3a ornyxonen anbda.




BBEOEHUE

M3BeCTHOe B HApOAHOW MeAULMHe /1eKapCTBEHHOE Cbipbe
nog Ha3BaHWeM «4jara» BOW/IO B [ocysapcTBeHHyto dap-
makoreto CCCP B Havyazne 1960-X roA0B Kak TOHMU3UPYloLLee
1 NpoduNaKTUYECKOe CPeacTBO, PEKOMEHA0BAHHOE K Npu-
MEHEHMIO Npu 3a60/1€BaHMAX Ke/YAOUHO-KULLEYHOTO TPaK-
Ta M He 334eMCTBOBAHHOE B OCHOBHbIX /1e4eBHbIX CXemax
oHKoTepanuu [1]. B Takom cTaTyce npenapatbl Yaru — u3-
Me/ibieHHOe rpubHOoe Cbipbe U npenapaTt «bedyHruH» — cy-
LLLeCTBYHOT M cerogHsa. OAHAKO UCC/1ea0BaHNA BUOAKTUBHBIX
KOMI/IEKCOB Yaru Moc/1e4HUX /1eT CBUAETE/IbCTBYIOT O TOM,
4TO MHOTUE M3 HUX MOTYT WUCMO/Ib30BaTbCA B TApreTHOM Te-
panuu 3/10Ka4ecTBEHHbIX HOBOOGPA30BaHUIA.

Lesb HacTosALero 0630pa — NokasaTb UCTOPULD papmaKo-
JIOTMHECKOrO M3YHYEHUA Yaru C aKLEHTOM Ha UCC/IeA0BaHUAX
NOC/eAHUX /€T, KOrAa 6bl/10 HAYATO U3yYeHUe BO3AENCTBUA
ee BMOAKTMBHBIX KOMI/IEKCOB HA Pas/IMyHbIE MO/IEKY/Ap-
Hble MULLIEHW PAKOBOW KAETKM.

UcTtopua MmeamMUMHCKOro 1 apMaKkosnormieckoro
U3y4yeHUs vyaru

Yara (u3BecTHaA TaKkxke Kak Gepe3oBblit rpub, pak, KAp)
npeacTas/AeT CobOW MPOAYKT B3aMMOAENCTBUA MULe-
v 6asuguansHoro rpuba Inonotus obliquus (Fr.) Pildt
(Hymenochaetales, Agaricomycetes), kcunembl 1 Kaaayc-
HOM TKaHW KMBbIX AepeBbeB, NMPenMyLLeCTBEHHO NOpPAAKa
Fagales (BykougeTHbie). OHa MMeET BUg, YepHbIX pacTpec-
HYTbIX HAPOCTOB Ha CTBO/IE lepeBa TBEP/0M KOHCUCTEHLIMK
C pbIXKeBaTo-KeATol 60/1ee MArKoi cepAL.eBuHON. Muueami
rpvba, BbI3bIBAOLLLErO 3TU HAPOCTbI, KMBET MHOTME roApl
B Cep/lieBlHe gepeBa, Nog, KOpoW pa3BuBaeT OTC/1auBato-
LiMe ee pacnpocTepTble M/1040Bble Tena, a B MecTax pas-
PbIBOB KOpbl GOPMUPYET KOMI/IeKCHble 06pa3oBaHuA, UMe-
HyeMmble Yaroi (MHeHue O CK/1epoLMa/IbHOM NpUpoge Yaru
AB/IAETCA YNPOLLEHNEM).

/leKapCTBEHHble CBOMCTBA Yaru M3gaBHa WM3BECTHbl B Ha-
poaHoi meguunHe Ypana, Cubupu, ceBepHbIX PalOHOB €B-
poreiickoit Tepputopun Poccun [2, 3]. TpagMLMOHHO OHa
MCMo/b30Basack B BUAE YaeB MpU /eveHun TyGepKy/esa,
pakoBbIX 3ab0/1eBaHUIi /I€TKUX, MEYEHU U KeNyAOHHO-KK-
LIeYHOro TPaKTa. [IPUMEHA/IN Yary Takxe B KayecTBe obes-
60/1MBaOLLErO U MPOTUBOBOCMA/IMTE/ILHOTO CpeacTsa [4].

B nose 3peHuA oOTe4eCTBEHHbIX K/AMHULMUCTOB W MPaKTU-
yeckux Bpadei (.M. UHo3emues, J. ®pobeH, A. DypxT,
M.N. Nanux, C.A. CMUPHOB) Cbipbe Yaru Nomazno BO BTOPOM
nosnosuHe XIX BeKka B CBA3M C NO/I0XKUTE/IbHbIMWU pe3y/ibTa-
TaMM MCMo/Ib30BaHUA 0TBapa bepe3oBoro rpmba B Tepanuu
3/10KaYeCcTBEHHbIX HOBOOBpasoBaHuii [5].

C 1959 roga KOMI/IEKCHOE W3y4YeHMe 4aru HayuHaeTcA
B botaHunyeckom mHcTuTyTe Mm. B./1. Komaposa AH CCCP
B COTPYAHMYECTBE C 1-M /IeHUHIPaACKMM MeAULMHCKUM UH-
cTUTYyTOM MM. W.I1. MMaBioBa. 3TU UCC/1eA0BaHUA BK/IKOYa/N
TaKue Harnpas/ieHus, Kak 61o0/10rMa U aHaTomuA Bo3byauTe-
nA Yaru [6, 7], ee pecypcHblit noTeHyunan [8], xumuyeckoe
u3y4eHue rpubHOro coipbf [9-11], IKCNEpUMEHTA/IbHOE M3-
y4eHWe ero Ha NMpoCTeMLIMX U MO3BOHOYHBIX KMBOTHBIX [12,
13] M KAMHWYECKME WUCMbITaHWA C MpuB/eYeHneM 60/bHbIX
C pa3BuTbIM NpoLeccom 06pasoBaHus onyxosen [14-16].

K/MHMYeCKMe UCMbITaHWA MOKAa3a/M y/ydlleHue obuiero
COCTOAHMA 60/IbHBIX, HOPMA/IM3aLUI0 NMOKasaTe/iel KpoBu
U IMMbaTUHECKON CUCTEMDI, CHUXEeHUe 60/1eBOro CMHAPO-
Ma. OfHaK0o XMMUYECKME UCC/IEA0BaHMA TEX /1€T MNO3BO/IA/M
ngeHTUULMpPOBaTb NoMdEHO/bl U MONCAXapUAbI, OKa3bl-
Balolme oblee UMMyHOMOAY/IMPYtOLLee AeicTBME U OCY-
LLLeCTBAAOLLME XeMOCOPOLMIO, HO He AaBa/Iv BO3MOXKHOCTU
BbIABUTb BELLLECTBA a4PECHOro AeiCTBUA.

Mony4eHHble pe3y/bTaTbl TPAaKTOBa/MCb OCTOPOXHO. Yary
npeg/aranm paccmaTpuBaTh Kak obLeykpensistoLLee 1, BO3-
MO3KHO, OHKOMpPEBEHTNBHOE CPe/ACTBO, U PEKOMeHA0BaM
MCMo/Ib30BaThb B Ka4eCcTBE BCMOMOraTe/IbHOro npu fie4eHun
LUIMPOKOrO CreKTPa Ke/yAO4YHO-KMLLEYHbIX 3abo/1eBaHui.
B TakoMm KavecTBe Yara 6bl/s1a BK/ItOYeHa B [0CyAapCTBEHHYHO
dapmakoneto CCCP 1 peKOMeHAO0BaHa K NMPUMEHEHUIO KaK
Hecrieunduyeckoe /1eKapCTBEHHOE CPeaACTBO A/1A /1eHeHnA
racTpuUTOB, A3BbI Ke/y/AKa, MO/MNO30B, NpeApaKoBbix 3a60-
/leBaHM U HEKOTOPbIX GOPM 3/10Ka4eCTBEHHbIX OMyXo/eln
B C/ly4anX, KOr/Aa He NoKasaHbl /iy4eBas Tepanua U XMpypru-
YyecKoe BMellaTe/IbCTBO. PeKoMeH/0BaHHOEe NMpUMeHeHwue:
B Buge HacTosA (Infusum fungus betulinus), TabneTok u npe-
napata «bedyHrut» (Befunginum, no/syryctoro skcrpakra
13 rpUbHBIX HAPOCTOB C f06aB/eHneM 0,175% KobabTa X/10-
pvaa uam 0,2% kobasbTa cysbdara).

B KoHue 1960-x rogoB Ha 3anage wu3gaeTca  pomaH
AMN. ComkeHuupiHa «PakoBblit Kopryc» [17], B KOTOpPOM aB-
TOp, B 4aCTHOCTM, OCHOBAaTE/IbHO M3/1araeT OMbIT /1e4eHUA
/INMIOCApKOMBI Ke/yAKa CoYeTaHMeM /y4eBOi Tepanum C BO-
AHbIMW 3KCTPaKTaMu 4arn. He CKAtOYEHO, YTO LUMPOKOeE pac-
NMpOCTPaHeHne 3TOro NpPousBe/AeHUA BbI3Ba/IO B MUPE UHTe-
pec K McC/1e40BaHUIO Yark, B TO BPEMsA Kak Noc/1e BHeAPeHNA
B NPOM3BOACTBO npenaparta «bedyHrmH» akTMBHOCTb OTeve-
CTBEHHbIX KO/I/IEKTUBOB, U3Yy4aloLLMX Yary, NoLu/1a Ha cnag,

MHTepec OTeYeCTBEHHOrO HAy4HOro coobuiectsa K mnpo-
6/1eMe 1eKapCTBEHHbIX TPUBOB, M YarK B 4aCTHOCTU, BO3PO-
AWCA B KOHLLe 1990-X ro/0B [18-21] B CBA3M C Mporpeccom
B XMMMYECKOM M3Yy4YEHWUM PACTUTE/NIbHOTO Chipbfl, a TaKKe
pacluMbpPOBKE MO/EKY/APHBIX MEXaHU3MOB NaToduU3No/10-
rMYECKMX MPOLLEeCCOB.

Mepes Tem Kak pacCMOTPETb OCHOBHbIE TPymnbl BUOAKTUB-
HbIX KOMI/IEKCOB, NMPOAYLMPYEMbIX Haroi, KpaTKO OXapakK-
Tepusyem creumdurKy ee Kak /1€KapCTBEHHOMO CbipbA.

Mpupoaa yaru U ee MUKPOCTPYKTYPHbIE
0CO6GEeHHOCTH

fonroe Bpema BO3DOyauTe/seM Haru OWMOOYHO CHMTAAU
NOXHbIK TpyTOBYMK (Phellinus igniarius) [22, 23]. /luwe B 1938
roAy SKCreprMeHTa/IbHble UCC/1e4,0BaHUA yCTAaHOBW/IU CBA3b
€e ¥ CKOLIeHHOro TpyToBMKa Inonotus obliquus [24]. 3ToT
TPYTOBWK PacnpoCTpaHeH BO BHETPOMNMYECKMX paiioHax lo-
NIAPKTUKKU U nopakaeT bepesy, Oyk, 0/bXy, PAOKHY, K/AEH.
MHpEKUMA NPOUCXOANT NMPEUMYLLLECTBEHHO Yepes3 Kom/le-
Bble MOP03060MHbI. M3Ha4anbHO rpub cTpemMuTCa B AAPO,
r/Ae Bbi3blBaeT XPOHUYECKylo Hesylo THW/Ib gepeBa. 3aTem
B MeCTax BeTB/IeHWA noberos 3axBaTbiBaeT U 3a60/10HD.

Koraa BHyTpM CTBO/1a HaKan/iMBAeTCA AOCTAaTOMHO MULE/U-
a/IbHOWM MacChbl, OHa CTPEMWTCA HapyXy 4Yepes3 pas/ndHble
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nepédopauum Kopbl. 3aecb rudbl rpuba B3aMMOAENCTBYIOT
C Ka/I/lyCHOW TKaHbtO epeBa, Me/IaHU3MNPYIOTCA, a NPU paspbl-
Be Kopbl (MpoucxogALiem OBbIMHO MPU pacLUMpeHU MuLie-
/IMaNbHOW MAcCoV MepBUYHON nepdopaLmmn) TOPMO3AT CBOM
anuKaszibHbI POCT M 0OPasytoT NCeBAOCK/IEPOLMA/IbHYIO M/1a-
CTUHKY M/IOTHOM TEeKCTYpbl. B cuny Toro, 4to muLennasnbHan
Macca, 3arno/IHeHHasA gpeBecHbIMU (MPeUMYLLLECTBEHHO /Wr-
HUHOBbBIMM) AEMO3UTaMK Pa3/MYHOM NyOUHBI Pa3/IoKeHUs
(T. H. MeCYaHUCTO-3ePHUCTOE AAPO), MPOAO/IKAET HAPACTATb,
BHELLHMe HapPOCTbl M HaTEKM Ha CTBO/IE fiepeBa YBe/IM4YMBAIOT-
CA U1, MO Mepe /aB/IeHNA HapacTatoLLLero nec4aHUCTO-3epHU-
CTOro AApa, PacCTPeCKMUBAOTCA, @ UX MOBEPXHOCTb YepHeeT.

Mo cBoel aHaTOMMYECKOM CTPYKType BHEeLLUHAA 4acTb Yaru
npepacTasaAeT coboW NCceBAOCK/N1ePOLMA/IbHYIO NMACTUHKY,
KOMOMHUPYIOLLYIO ABa TUMa TEKCTypbl — textura intricata u
textura angularis. BHyTpeHHAA YacTb — MuLLe/IMa/lbHaA mac-
Ca PbIX/10M TEKCTYPbl C MHOFOYUC/I@HHBIMU /IMFTHOLLE/1/1H0/103-
HbIMM Aeno3uTamu (NecHaHUCTo-3epHUCTOE A4PO).

Ob6u/bHOE BK/IIOYEHWE MaTepuasia pacTeHNA-XO3AMHA U aHa-
TOMMWYeCKan CTPYKTypa ¢ npeobnagaHnem textura intricata
He MO3BO/IAT OTHECTH 06Pa30BaHUA Yaru K rpUBHBIM CK/e-
POLMAM, XapaKTEPU3YIOLLIMMCA OObIYHO KYTUKY/101 anuaep-
MOMAHOM TeKcTyphbl (textura epidermoidea) u megyansp-
HOM YacTbto yr/0BaToW TeKcTypsbl (textura angularis). Yara
— C/I0)XHOe 0bpa3oBaHMe CO 3HaYUTE/IbHbIM Yy4acTUeM ape-
BECHOr0 MaTepuasna, B KOTOPOM KOMOUHUPYIOTCA XapaKkTe-
PUCTMKM NeCHaHUCTO-3ePHUCTOrO AAPa U NCeBAOCK/IepOLU-
a/IbHOW MAACTUHKM [25].

MOMUMO BHeELLHero ApeBecHOro MaTepuasna, 4acTU4HO Mo-
ANPULMPOBAHHOIO rPUBHBIMU /1aKKa3amMu, rudbl GPoHTa/Ib-
Horo muuenua |. obliquus, yyacTBytowero B opmmnpoBaHum
Yaru, Nor/0LWatT U HAKar/MBatOT CMHTE3MPYeMbli K/leTKa-
MU gepeBa 6eTy/IMH, cogepiKaHue KOTOPOro BO BHeLUHeMN
YEPHOM «KOpKe» YarM MOKeT AocTuratb 30% [26]. Kpome
TOro, C UCMO/Ib30BaHUEM OKUCINTE/IbHbIX PepPMEHTOB rpub
CTPOWT U3 MOI/IOLWLEHHOrO B pe3y/ibTaTe Pas/IoXeHUA /IMrHK-
Ha Mo/MPEHONbHOr0 MaTepuasna COBCTBEHHble Me/laHWHBI,
KOTOpbIE OTK/IaAblBAET CHAPYXMW CKN€PUTUSUPOBAHHBIX TMd
BTOPU4HOrO MuLeans [27].

B KauecTBe /1eKapCTBEHHOrO CblpbA Yara, Takum 06pasom,
reTeporeHHa. HapyHas YepHas 4acTb HApOCTOB COAEPKUT
6eTy/MH 1 borata Me/siaHWHaMK, @ BHYTPEHHAA — pbiKeBa-
TO-XKe/TaA C NpoXuiKamu 6e10ro MuLeama U amopoHbIMM
ApeBecHbIMKU OCTaTKaMu — Borata /1aHOCTaHOBbIMU MPOU3-
BO/HbIMM, MO/IMCaxapuAamMu U No/MPEeHO/IbHbIMM KOMMO3U-
TamMu 4pEBECHOrO NMPOUCXOKAEHUA.

ﬂonucaxapunbl yarm

M3 nonncaxapugos varu Hanbosiee BakHbIMU B Bpapmako-
/IOTMHECKOM OTHOLLEHUM AB/SIOTCA B-T/IIOKaHbl. JTU Belue-
CTBa M3/aBHA LUMPOKO WCMO/b3YIOTCA B UMMyHOTEpanuu
3/10Ka4eCTBeHHbIX HOBOOGPAa3oBaHwit. Buosoruyeckas ak-
TUBHOCTb MX 3aBUCUT OT PACTBOPUMOCTH B Boge [28], Mmosie-
Ky/IApHOro Beca [29], cTeneHu pa3BeTB/EHHOCTU U MPUCYT-
ctBuA B-(1—6)-cBA3eit no xoay ocHoBHoM B-(1—3) uenu [30].

HecmoTpA Ha TO, YTO HEMUIrMEHTUPOBAHHbIN OC/IM3HAIOLLIMI-
CA MULenuit npeacTaB/eH Hebo/blon dpakuuel, B-rato-
KaHbl U3 CbIPbA Yaru BblAEAIOTCA B 3aMETHOM KO/IMYecTBe

[31, 32]. B ocHoBOMO/Maratowei paboTe no B-r/AoKaHam yaru
CPaBHWBA/IM METO/, LLLe/I0YHOM SKCTPAKLMM NO/IMCAXapUA0B
U MEeTOZ4 GepMEHTATUBHOMO PACLLEN/IEHHUA C NOC/IeAYIOLLMUM
rPaBUMETPUYECKUM aHa/M30M. KOAIMYECTBO HEOUMLLLEHHO-
ro B-r/toKaHa, Mo/lyHeHHOrO METOAOM LLLE/I0HHOM SKCTPaK-
LMK, COCTaB/IA/O 13,7 I Ha 100 r 06pasua, a MeToaom dep-
MEHTaTUBHOrO pacuien/ienus — 15,3 r Ha 100 r [32].

JKCMNEepPUMEHTA/IbHO MOKa3aHa 61o/10rMyeckan akTMBHOCTb
[B-r/tOKAHOB, 3KCTPArMPOBaHHbIX M3 CbipbA Yaru [33-36].

JlaHOCTaHOBbIE TPUTEPNEHOUADI

/laHoCTaHOBble TPUTEPreHOUAbl — NMPOU3BOAHbIE MONULMU-
K/IMYECKOro Yr/ieBOA0pOAa NaHocTaHa (U 4,4,140-Tpume-
TUAXonecTaHa). OHK XapaKTepU3YIOTCA 40BO/IbHO KOMMAKT-
HOW MO/IEeKY/IAPHOM CTPYKTYPOW M A0CTaTO4HO BbICOKOM
peaKLMOHHOM CnocobHOCTbIO. [Tonaaas B K/1ETKy, 3TU BeLle-
CTBa BCTYMAOT B PeaKLMI0 C TPAHCKPUMNLMOHHBIMU (aKTo-
pPaMu U HU3KOMO/IEKY/IAPHBIMWU MHTEpMeAnaTaMm CUrHa/Ib-
HOW TPaHCAYKLMU, @ TaK¥Ke C HEKOTOPbIMU MeMOpaHHbIMU
1 ALEPHBIMU peLienTopamu KAeTKM, 0BbIMHO MHAKTUBMPYA
nx. C 3TUM, B CBOEW OCHOBE WHrMOGUpPYIOLWMUM, SPPEeKTOM
cBA3aHa ux Brosiormyeckan akTUBHOCTb.

/laHOCTaHOBbIE TPUTEPMNEHOMAb! Yark U3yYeHbl 40CTAaTOYHO
nonHo [37-39]. Cpeau HUX Hanbo/iee BbipaxeHHOW dapma-
KO/IOTUMYECKOM aKTUBHOCTbIO 06/134aeT MHOTOAMO/, OKa-
3bIBAOLMI  BbIPAXKEHHOE aAHTUMPO/MdEPATUBHOE U MPO-
anonToTuyeckoe aeicTeue [40, 41]. [aHHble O BbICOKOM
610/10rU4ECKOM aKTUBHOCTM MHOTOAMO/1a NOBEPS/IUCH LLe/I0M
cepuel UCMbITaHUI Ha SKCNePUMEHTa/IbHbIX Habopax pako-
BbIX K/1E€TOK [42-44].

beTynuH

BeTy/mH npegctaBaAeT cobol 6enoe Kpucta//ideckoe wam
CMO/IMCTOE BeLLecTBO (TPUTEPMEHOBbLIA  CrMPT), KOTOpOe
3aro/HAET MO/I0CTU K/ETOK MPOOKOBOM TKaHW B Kope pAsa
/IMCTBEHHbIX MOpog, (B YacTHOCTH, Gepesbl U 0/1bxu). Mpu dep-
MEHTaTUBHOM OKUC/IEHWM AaeT GeTy/MHOBYIO Kuaioty [3B-
MMAPOKCU-20(29)-/1yraeH-28-08asi KMCIOTa] — MeHTaLuKAMYe-
CKWIM TPUTEPIEHOUA, C BbIPaXKEHHOW BUO/1I0MMHECKON aKTUBHO-
CTbtO, I/1aBHLIM 06PA30M, MPOAMNONTOTUYECKOM [45].

Yara HaKkan/AvMBaeT W KOHUEHTpupyeT GeTy/MH NpuUMepHO
TaKk e, Kak Taxomyces andreanae - TakcoA [4]. B rudax
MULLe/IMA, MPOPACTAOWMX Yepe3 K/1eTKU NMpoOKOBOM TKa-
HU, LIMTOM/1Ia3Ma BaKyo/M3upyeTca, U ruda B 3HaYUTE/IbHOM
CTENeHN 3ano/IHAeTCA CMO/INCTbIM BELLECTBOM. B Takoi
(o4eBuaHO, PepMeHTaTUBHO MOAUPULUMPOBAHHOI) Gpopme
«pUBHO» BeTy/IMH MMeeT BblpaKeHHYl0 OMOo/0rnyecKyto
aKTMBHOCTb, BbI3blBaA aronTo3 AaXke Yy K/AETOK BecbMa
arpeccuBHbIX GOPM MenaHOMbI [46].

OueBuAHO, BETY/IMH — He e4MHCTBEHHbII KOMMOHEHT gpe-
BECHOW TKaHW, HaKarn/uMBaembli uan meTabomsnpyembli
rpubom. MOMUMO /IMFHOLLE/I/I0/I03HBIX KOMI/IEKCOB, Yara
OKMC/AET (/1IaBOHOMADI, TaHHWHbI U HEKOTOpble Apyrue
BellecTBa. [loka YTO aBTOPbI, U3y4atoOLLMe ee XUMUYECKHI
cocTaB, OObIMHO He MPUHUMAIOT BO BHMMAHWE W He pac-
CMaTpuBalOT OMO/I0TMYECKMe U XMMUYECKUe OCOBEeHHOo-
CTU APeBeCHOro pacTeHud, Ha KoTopom rpub ¢opmupy-
eT CTepu/ibHble HapoCTbl. MexaHW3M 3alUTHBIX peaKLui



Y PacTeHuit f0BO/IBHO C/I0XKEH U UrpaeT 60/1bLyto po/ib BO
B3aUMOOTHOLLEHUAX BO3byauTenA 60/1e3HKU C MUTAoLWUM
pacteHnem. Cpean GpakTOpOB, ONpeAeNAlLMNX 3alLUTHbIE
peakuuM pacTeHuld, BeAyLlaa po/ib NPUHAANEKUT XUMUYe-
CKMM OCOBEHHOCTAM Kak rpuba, Tak U pacTeHUs-X03AnHa.
XuMm4eckuii e cocTaB bepesbl, 0/1bXU, pAOUHBI, K/1eHa, Ha
KOTOpbIX 06pa3syroTCcA CTepu/IbHble HAPOCTbl Yaru, pas/ivya-
€TCA 3HaUUTE/IbHO.

B 6o/blUnHCTBE BUAOB Gepes MpuCyTCTBYIOT MMKO3WAb,
$1aBoHOMAbI, CTEPO/IMHDBI, dPUPHBIE MAC/A, TAHUHbI U BUTA-
MUHbI, COAEpIKaHne B Kope BUO/1I0rMiecku akTUBHOMO TpU-
TepneHouga 6eTy/MHa, B 3aBUCMMOCTHM OT BUAQ, BapbupyeT
OT 7 4,0 44% [47]. PacTenusi poga Alnus cogepskat TepreHo-
nabl, $paBOHOUADI, AnapuarenTaHouabl, GpeHo/bl, CTepou-
Abl ¥ TaHUHbI [48]. COCTaB IMrHOLLE/I/IH0/103HOTO KOM/IeKCa
A PeBeCHHbI BCeX Ha3BaHHbIX PAacTeHUI TaKKe pas/invaeTcs.

HecoMHeHHO, 4TO BCe 3TU pas/InyuA, B CBOI oYepesb, NpuBo-
AAT K pa3HoOo6pasuio rpubHbIX MeTabo/MTOB B COCTaBe MU-
Lle/mA. ITo pasHoobpasue eLLe TO/bKO MPeACTOUT U3YUUTb.

MenaHuHbI M nonudeHoIbHbIe AepuBaTbl

B xopge Ko/soHu3aumm gpesecHoro cybetpara Inonotus obliquus
OCYLLIECTB/IAET OKUC/IEHWE /IMTHOLLE//IHO/I03HBIX KOMI/IEKCOB,
B KOTOPOM MPUHMMALOT y4acTHe SKCTpaLe//toApHble depmeH-
Tbl rpuba, Mpex/e BCero /akKasbl. MTOrom 3TOM OKUUIUTE/IbHOM
AEATE/IbHOCTU AB/AETCA HAKOM/IEHWE BOKPYr PacTyLLEro muue-
/A TIPOAYKTOB HEMO/HOM Aerpagalyu MrHUHA — OT AEMO3UTOB
aMOPPHOro U /ML C/1eTKa MOANPULIMPOBAHHOTO /IMTHUHA A0
NO/MPEHO/IbHBIX AEPHUBATOB Pas/IMHHOrO MO/IEKY/IAPHOrO Beca.
3TW BelecTBa AB/AAOTCA MOLLUHBIM MOr/IOTUTE/IeM CBOBOAHBIX
Pa/AVKa/IoB U aKTUBHbBIX POPM KUCIOPOA, MO3TOMY MPUB/IEKAIOT
0coboe BH1MaHWe uccieoBaTe/en.

Hakan/mBas nomMdeHo/bHbIe KOMMOHEHTbI SKCTPaLeNIASP-
HO,rpMUBOCYLLECTB/ACTTAKKEBHY TPUK/IETOUHDBIV CUHTE3MeNa-
HUHOB. [ToC/1eAHME UAEHTUGUULMPYIOT B CIMPTOBBIX SKCTPaK-
Tax rPUGHOro Cbipbs CMEKTPOPOTOMETPUYECKUM METOAOM.
B.I'. BabuuKoM 1 COTPYAHMKAMU MeNaHUHbI Bblan nageHTUdU-
LIMPOBaHbI B 3KCTpaKTax l. obliquus. 3Tn aBTOpbI MOKa3anu, YTo
p06aBneHve B cpeay uMoHoB meam (0,008%), NMpoKaTexoa
(1,0 MM) 1 TMpO3MHa (20,0 MM) CTUMY/IMPOBA/IM MenaHore-
He3 in vitro. MpogyKuMA MenaHWHa B OnbITax KOppe/MpoBasia
C CMHTE30M 0- U N-AudeHonoKcuaas [49].

Y rpuboB Me/aHnH 06pasyeTca U3 MpealecTBEHHUKA — AMOK-
CUbeHWaNaHMHa, CEKPETUPYHOLLEroCA annapatom  [O/bAXKM
rpubHOI KNeTKM B cybMembpaHHoi 06a1acTu. Mocie okucieHua
AMOKCMpEHWIa/IaHMHA 0OPa3yHOLLMICA Me/laHWH OTR/IAZbIBaET-
CA 3KCTpanapueTasbHo [50]. B 6uocuHTese rpubHbIX Me/laHUHOB
MPUHUMALOT y4acTHe /lakKasbl, AUGEHONIOKCMAA3bI U TUPO3KHA3bI
— OKUUUTE/IbHble PEePMEHTBI, BbICOKAsA aKTUBHOCTb KOTOPbIX OT-
MeyeHa a9 muuenus |. obliquus [20].

M.A. CbicOeBOVi C COTPYAHMKaMK NPOBeaeHbl KOMI/IEKCHbIE UC-
C/1e4,0BaHMA 30/1A BOAHOIO U3B/le4eHus yaru [51-54], ocyLuect-
B/IEHA CPABHUTE/IbHAA XapaKTEPUCTMKA aHTUOKCUAAHTHOM aKTUB-
HOCTU BOAHbIX U CMMPTOBBIX M3B/1eYeHUI 6ecrn/IoAHbIX HAPOCTOB,
NPOM3BEAEHO pa3gesieHne BOAHBIX W3B/IEUEHUIM CTEPU/ILHOTO
MMLEeMA Tpuba C UCNO/Ib30BaHUEM 3TW/IALLETATa, MPes/10MKeHb!
METO/pl MOBbILLIEHWA aHTUOKCUAAHTHOM aKTUBHOCTU BOAHBIX 13-
B/IEYEHUI U Me/IaHWHOB Yaru.

OfHMM M3 OTHOCUTE/IbHO HEAABHO MAEHTUGULIMPOBAHHDBIX MO/IN-
(eHO/IbHBIX MPOU3BOAHBIX, BblAE/IEHHBIX 13 CbIPbA Yaru, AB/AETCA
3,4-AUrMAPOKCMBeH3aaLeToH. OH MPOABAAET UHIMGUPYIOLLYIO
AKTMBHOCTb B OTHOLLEHUM xemokuHa NF-kB, aesAtoweroca cu-
CTeMHbIM HaKTOPOM OMyX/IEBOM MPOrpeccum [55, 56].

Bo3peicTBue GMOAKTUBHbBIX KOMI/JIEKCOB Yaru
Ha MOJIEKYNSIPHbIE MULLIEHM PAKOBOM KNETKU

PaKoBble K/eTKU XapaKTepU3YIOTCA aKTUBM3aLMEN Mporpamm
BbIXXMBAHUA M Npo/MpepaLum, NOBbILLEHHOW YCTOMYMBOCTHIO
K arnorTo3y, NoAgBUKHOCTbIO, PEN/IMKATUBHBIM GeccmepTuem,
HecTabu/1bHOCTbIO reHoMa 1 60/1ee Yem HeobpaTUMbIMM 3MK-
reHOMHbIMU U3MeHeHUAMU [57, 58]. [1A HUX CBOMCTBEHHA
ayTOKpWUHHAA akce/sepauua npoandepalmu, akTMBHaA npo-
/mepaTuBHas 1 To/eporeHHas curHamsauus [59, 60]. Ony-
X0/1eBadA Nporpeccua CBA3aHa ¢ pa3banaHcMpOBKaMM K/1eTou-
HOrO LIMK/IA, YaCTO BbI3BAHHBIMU K/E€TOYHBIM CTpeccoMm. lpu
3TOM reHeTUYeCKMe PUCKM, CBA3AHHbIE C MyTaLMAMU Fr€HOB —
OMyX0/1eBbIX CYNPeCcCcopoB, NMpex/e BCero p53, onpeAenstor
BbICOKYIO CKOPOCTb OrMyX0/1€BOI MPOrpeccuu U ee HeobpaTu-
MoCTb [61, 62].

Kak TpaguuMoHHble, TaK W a/bTEPHATUBHbIE CXEMbl /IeKap-
CTBEHHOM Tepanmu 3/10Ka4eCTBEHHbIX HOBOOOPa3oBaHMi CTas-
KMBAIOTCA C ABYMA 6a30BbIMM Npo6/iemMamu:

1) HeGO/bLUMM KO/IMHECTBOM BUTA/IbHBIX MO/IEKY/IAPHBIX
MULLEHEN, cneundUYHbIX 415 paka [63];

2) BbICOKMM a4anTUBHBIM MOTEHLMA/IOM PAKOBbIX K/1ETOK
1 K/I0Ha/IbHOM reTeporeHHOCTbIO PAKOBOM TKaHu [58, 61].

MpaKkTnyeckoe pelleHue 3TUX Npobsem CBOAMTCA K rub-
KOMY TeparneBTUHeCKOMY pearvpoBaHWiO, CUTYyaLMOHHOMY
COYeTaHMIO CU/IbHBIX M C/1abblX /IeKapCTBEHHbIX BO3/el-
CTBUIA Ha OMyX0/1b, MPUB/IEYEHMIO LUMPOKOrO CNeKTpa caa-
6bIX CTUMY/I0B, HaMpaB/I€HHbIX Ha MHIMBKUpPOBaHKe npoLec-
coB 1o npuHuuny /le LaTenbe. BUOAKTUBHbIE KOMM/IEKCHI
rPUBGHOrO MPOUCXOXKAEHWUA 3aHUMAIOT B STON MpaKTUKe
onpegeneHHyo Huwy [64].

MHrM6upoBaHue MUTOreHHOM aKTUBHOCTHU

MpAmMOoe AeicTBIE BUOAKTUBHBIX KOMI/IEKCOB Yaru Ha SKCre-
pUMeHTa/IbHble HAbopb! 3/10Ka4eCTBEHHO-TPaHCPOPMUPOBAH-
HbIX K/IETOK MOKa3a/10, YTO MHIMBUPOBAHUE MMU MUTOrEHHOM
AKTUBHOCTM MOKET BbiTb CBA3AHO C HECKO/IbKUMMU MPUHLMMY-
a/lbHO BXKHbIMU HarpaB/IEHUAMM:

1) MHTMBMPOBaHMEM MPOTEUHKMHA3 — OCHOBHOIO re-
HepaTopa npo/MdepaTUBHbIX CUrHaA0B [65];

2) apecToM K/1eTOYHOro uukaa [66];

3)HapylweHnem  Npo/anMdepaTUBHbIX
Kackagos [67].

CUTrHa/IbHbIX

MHAayKuusa anontosa, onocpeasoBaHHOro
eCTeCTBEHHbIMU KUNNTEPHbIMU KNNIETKaMU

LMTOTOKCMYECKaA aKTUBHOCTb MMMYHOLIMTOB NPOTHB LLK-
POKOro CrieKTpa OMyxo/eBbIX K/AeTOK-MULLEHel, npeacy-
L|ecTBYIOLLAA HarpaB/€HHOW MMMYHU3aLUKU [PbI3yHOB,
Oblna HasBaHa eCTeCTBEHHOM KW/I/I@PHOM aKTUBHOCTbHIO
[68]. EcTecTBeHHbIe KM/A/EPHbIE KAETKU — GUNOreHeTUYe-
CKU APEBHAA Pa3HOBUAHOCTb T-KAETOK, XOTA U pAf APY-
rux cyérnonyaauunii T-aumdountos 0b61agaeT nofo06HbIM
AencTBuem.



bUOJTIOTNYECKME HAYKK

PacnosHaHre LIMTOTOKCUYECKMMM IMMPOLIMTAMM 3/10KadeCTBEH-
HbIX K/IETOK MPOUCXOAUT B CBA3U C TeM, YTO NOUIeAHNE 3HAUMN-
TE/IbHO CHUXAIOT 3KCMPECCUIO aHTUIeHOB I71aBHOIO KOMI/1IeKca ru-
crocoBmecTmocTH | Tna (MHC1). B X0/ KOHTaKTa C pakoBbIMM
K/eTKaMU KAETKU-KW//Iepbl MHAYLMPYIOT 6o PHO-3aBUCUMBIN
anonTo3 (PHO - dakTop HeKkpo3a onyxom), G0 Hecreumbmye-
CKUI /IM3UC KAETKM MyTEM KOHTaMMHALIMK UX LUTOIMTUHECKUMU
rpaHy/1aMu, CoAepKaLLmm nepdOpuH 1 rpaHsum B 69, 70].

Mo/mcaxapupbl KIETOYHOM CTEHKM MPUBOB /I0XHO PACro3HAOTCA
K/IETKaMM BPOMKAEHHOrO UMMYyHWUTETA B Ka4eCTBE MHBA3WBHOIO
K/I0HA MMKPOOPraHW3MOB, MOCKO/IbKY Y 3TOM MPybl MMMYHOLW-
TOB COPMMPOBAH LIE/IbIA K/N1ACC PELLENTOPOB, HACTPOEHHBIX Ha
pacrosHaH1e MO/IeKy/IAIPHbIX GParMeHTOB CamblX PasHbIX K/e-
TOYHbIX CTEHOK [71]. [/IOKaHbl, MaHHaHbl, XMTO3aH, AB/AOLLMECH
OCHOBHBIMM MMAPOGU/IbHBIMM KOMIMOHEHTaMM K/IETOYHBIX CTEHOK
rpr6OB, BLICTYMAIOT A/18 MMMYHHbBIX K/IETOK KaK OAWH U3 «MaTo-
reH-acCoOLMMPOBAHHBIX MO/IEKY/IFPHBIX 0BPasoB», Byyun KOM-
rn/IeMeHTapHbIMU PAAY X peLienTopos [72].

MIMMyHHaA cMcTeMa pacriosHaeT 3T GparmMeHTbl U 3Ha4MTE/IbHO
aKTUBM3MPYeTCA. MeXaHn3M 3TOM aKTUBM3aLMM CeroaHa B ObLLmX
yepTax AceH. [TocTynatoLLme B Xe/yA0HHO-KULLEYHbIM TPaKT rpub-
Hble MO/Mcaxapuapl, He NoABeprasacb GepmMeHTaTMBHOMY pa3py-
LLIEHWIO, 3aXBaTbIBAIOTCA K/1ETKaMM C/IM3MUCTOM ODO0/I0HKM KuLLieY-
HU1KA 1 MEPEHOCATCA MMM B MOACM3UCTLIN C10M. Tam MpOoMCXoanT
MX B3aMMO/AENCTBME C peL,enTopamm Makpodaros 1 AeHAPUTHbIX
K/IETOK, MOM/IOLLIAIOLLIMX, YaCTUYHO paclLen/IftoLLpX 3TW BeLLecTBa
1 CBA3IBAIOLLIMX MX pparmeHTbl ¢ MoaeKyiamm MHC1. B cenesenke
1 MMPATUHECKMX Y3/1aX 3TU aHTUIreH-PENpPEe3EHTUPYIOLLIME KIETKM
CTUMY/IMPYHOT MPaHy/IOLUTbI M KAETKU-KW1ePbl, OTBETCTBEHHbIE 33
MECTHbI MMMYHUTET. YacTb [/IHOKaHOB C TOKOM KPOBW MOMajaeT
B MeYeHb, rAe 3aXBaTbiBaeTCA KyrndepoBbIMU K1ETKaMM, BbiAe/IAt0-
LLIMM B OTBET Ha 3TO B3aMMO/EICTBIE TOT e Habop LUTOKMHOB 1
AKTVBMPYHOLLIMMM CUCTEMHBIA UMMYHUTET.

o coBpeMeHHbIM NpeACTaB/IeHNAM, PO/lb PasBUTUA MMMYHHOM
peaKkLM B YUIOBUAX OMyX0/1€BOM MPOrpeccun NpoTMBOpeYMBa.
Momumo uHTepdpepoHa 1 PHO, MMetoLLMX BbIpaXKeHHOe OHKO-
CTaTU4eCKoe [eNCTBMe, B TKaHEBOM MMAKOCTU (UKCUpyeTcA
yBe/MyeHue KoHueHTpauun VEGF (dakTopoB pocTa aHAoTems
cocyzoB) v EGF (anmgepmasibHoro $aktopa pocra), npoayLmpy-
€MbIX rpaHy/iouMTaMu 1 B-ammouutamm. Bce K1eTouHble yqacT-
HUKM peakumm (BR/IHOYasA 3/10KaYECTBEHHbIE K/ETKM) MOBbILLAIOT
ypoBeHb akTMBHOCTM NF-KB. Tem He meHee, B cMTyaLM HEUCTO-
LeHHbIX geno EKK Takoro poga npoBouMpoOBaHWe MMMYHHOM
peaKLmmn cebA onpaB/AbIBaeT, MOCKO/IbKY CTUMY/IMPYET MacCOBbIM
EKK-ornocpegoBaHHblii PHO-3aBMCHMMBINM anonTo3 /Mbo nepdo-
PUH-3aBUCUMBIN LpTO/M3 [21].

MmmyHOOMNOCpeA0BaHHOM CYMpeccum Onyxo/el, UHAYLMPOBaH-
HOW Mo/Mcaxapuaamu Yary, MocBALLLEHO 60/IbLIOe KO/MHeCTBO
paboT, 13 KOTOpbIX NpHBeAEeM UcCIeg0BaHMe BoHa 1 coTpyaHm-
KOB [36]. B 3TOM Mcc1eq0BaHMm BbI/10 NOKA3aHO, YTO NpeseHTa-
LMA Mo/mcaxapraos |. obliquus UMMYHHBIM K1€TKaM MbILLW BegeT
K NMPOAYKLUMM NMOUIEAHUMMN aKTMBHBIX POPM KUCI0POAa, CeKpe-
umm TNF-a 1 IFN-y/IL-4, akTvBm3aumm NF-KB, T. e. K1accuyeckom
KapTVHe aKTUBM3aLIMKN BPOXK/AEHHOrO MIMMYHUTETa.

MornoweHue cBO60AHBbIX paAUKaNoB
1 aKTUBHbIX (POPM Kucaopoaa

Mo/mdeHo/bHbIE AeprBaThl, KOTOPLIMM BOraTo Chipbe Yaru, 0b-
/I3fA0T BLICOKMM MOTeHLMa/IoM xemocopbumn. Mpexae Beero,

MpY YCTOMYMBOM K aTake CBOBOAHBIX PaAVKa/IOB U aKTUMBHBIX
$OpM KUUIOpOAa XMMMHYECKOM CTPYKTYpe C pacnpese/ieHHOM
C-C-cBA3bIO OHM MMetOT cBoboAHble CH-cBA3M, OTKpbITbIE A/1A
OKUUIEHUA U NPUCOEAMHEHNA PEAKLIMOHHOCTIOCOBHBIX MO/IEKY/I.

AHTMOKCUAAHTHOM aKTUBHOCTM 3SKCTPAKTOB Yaru MOCBALLEHO
Hemaso paboT [73-76]. OgHaKo, C TOUKM 3peHus OHKOTepaniH,
rnor/oLLieHe cBODOAHbBIX PaAMKa/soB, @ B OCOOEHHOCTU aKTUB-
HbIX POPM KMCI0POAA, MOXKET ObITb M0/1€3HBIM TO/ILKO Ha STarne
NMPOWIAKTHKM PaKa, MOCKO/IbKY CrocobCTBYeT CTabu/msaumm
reHoma u catenmtHoi [IHK. CopOLMOHHbIM noTeHUMan yaru
33/,eiCTBYETCA U MPU MOI/IOLLEHWUM LPKY/IMPYIOLLMX /IMFraHAOB,
a TaKKe TOKCUYHBIX MPOAYKTOB HEKpo3a oryxo/ei. Ha aTtane
OrnyX0/1eBOM MPOrpeccnmn aHTMOKCUAAHTbI B1aronpuaTcTLByroT
PasBUTUIO paKa, MOCKO/IbKY B 3Ha4MTE/IbHOM mMepe 6/10KMpytoT
MWTOXOHAPWa/IbHBIM MyTb AMOMTO3a, B HOPMA/IbHOM COCTOAHMM
VHAYLIMPYEMbII aKTUBHBIMM (POPMaMM KUC/I0POAR, @ TaKXKe AatoT
Ce/IeKTUBHOE MPEenMYLLLECTBO PaKOBbIM K/IETKaM C aKTUBM3UPO-
BaHHbIMM MyTAMK a3pOBHOTo rmKom3a [77, 78]

BbiBOAbI

B Le/0M MOXHO KOHCTAaTMpOBaTb, YTO K HacToALEMYy
BPEMeHM Yara OTHOCUTCA K YMC/y XOPOLLO U3YYeHHbIX /1e-
KapCTBeHHbIX rpubos. Ee cneuudwmkol AeaseTca obuave
PacTBOPUMBIX B BOAE NMO/MPEHO/IbHBIX COeANHEHMI, onpe-
AE/IFIOLMX BbICOKUI COPBLMOHHDbIM noTeHuuan (norsoue-
HUe LMPKY/IMPYIOLLUX IMFraHA0B, B TOM YMC/Ie MeAMuaToOpoB
OMyX0/1€BOW MPOrpeccun), MArKoe MpoanonToTU4YecKoe u
MMMYHOMOAY/IUpYLOLLIee aeicTBHe.

MpeacTaBaAeT MHTEpecC MpUMEHeHMe YarM B COYeTaHWu
C TPAAMLMOHHBIMU METOAAMM /IEKapCTBEHHOM U /Iy4eBOM Te-
panuu 3/10KavecTBEHHbIX HOBOOOPasoBaHuit. OTAe/bHOrO
BHMMaHUA 3aC/1yKMBAET Ma/N/MATUBHOE /le4eHne C UCMO/Ib-
30BaHMEM 3TOrO NepCreKTMBHOIO B OHKOTEPAruu CbipbA.

[l0CTaTO4HO YeTKO NMPOCMATPUBAIOTCA TaKKe Harnpas/ieHWA
AanbHeNWmnX  GapMaKo/NorM4yeckmMx UCnbITaHuit. [pexae
BCEro, O4eBWAHO Ha/IM4Me pasHOHAMNpPaB/IEHHOro AelCTBUA
Pas/IMyHbIX OMOAKTMBHBIX KOMM/IEKCOB Yark Ha MO/IEKY/Ap-
Hble MWLLIEHU PAKOBOM K/AETKU: MHrMbMpytoLee LMK/AMH3a-
BUCKMMBbIE KMHA3bl U MPOANONTOTUMYECKOE (TPUTEPTEHOMAbI),
MMMYHOOMOCPeA0BaHHOE LUTOTOKCUYECKOE 1 NPOBOCNa/N-
Te/bHOe (Mo/mMcaxapuabl), reHOMPOTEKTUBHOE U aHTUAMON-
ToTnyeckoe (nosundeHosbl). KommniekcHoe Bo3geicTaue
3TUX BELLLeCTB Ha PaKOBYIO TKaHb, O4eBUAHO, UMeeT Ho/lee
Cn1abblii 3PPeKT, HexenM TapreTMpoBaHHOe BO3/eNCTBUE
Ha 3/10Ka4eCcTBEHHO-TPAHCPOPMUPOBaHHble KaeTku. Cre-
£,0BaTe/IbHO, Ha MOBECTKe AHA — K/AMHUYECKME WCMbITaHUA
O4ULLLEHHbIX BUOAKTUBHBIX KOMI/IEKCOB Haru, Npex /e Bcero
npoanonToTM4Yeckoro (MHOTOAMO/, 6eTy/IMHOBAsA KMC/I0Ta)
M NPOTMBOBOCMA/NNTENBHOIO (3,4-A4UrMApPOKCHMbeH3asaLLe-
TOH) AeincTBuA. He Uccief0BaHO NMoKa U BAUAHKWE pasny-
HbIX KOMIMOHEHTOB Yaru Ha He npeTeprieBLUMe Heorn/1acThye-
CKYIO TpaHCcpopmaLuto Habopbl KAETOK, B 0COBEHHOCTU Ha
MX OTBETHYIO NapaKpUHHYIO AeATe/IbHOCTb.

BO/IbLLMHCTBO MO/IEKY/IAPHBIX CTUMY/IOB, CBA3AHHBIX C CbIpbeM
yaru, ABAAITCA ¢1abbIMU. [T0O3TOMY B /IeKapCTBEHHOM /1I€HEHUM
Ornyxo/ieii Yare rnoKa YTo OTBOAMTCA PO/ib, B /lyulleM CI1y4ae,
BCMOMOraTe/IbHOrO CpeACTBa. [0 XMPYPrUiecKkoro yAaseHus
OMyX0/1EBbIX 04ArOB MHOTME OHKO/IOTH HE PEKOMEH/AYIOT /leye-
HUWe Yaroii: 1abble CTMY/Ibl 6e3 yAapa o BUTa/IbHbIM MULLEHAM



PaKOBbIX K/JETOK MOTYT CMPOBOLMPOBATH /WLLb YCW/IEHWE METa-
CTa3upoBaHWA omnyxo/u. OgHAKO B KavecTBe Ma//IMaTUBHOMO
CpeACTBa Npy pacnpocTpaHeHHOM OMyX0/1€BOM MpoLiecce Yara
XOPOLLO cebA 3apeKoMeHA0Ba/a C KOHLA 1950-X FO40B. B cBA3M
C Ma/I/IMaTUBHOM Tepanueit BasHbIM MpesCTaBIAETCA U3ydeHne
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Chaga and its bioactive complexes:
history and perspectives
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A research review related to well-known Russian medicinal fungal material Chaga was caused by the need to
summarize information about the effects of its individual compounds on molecular targets of cancer cells. Chaga
raw material (sterile bodies of the fungus Inonotus obliquus) is a complex fungus tissue which includes wood
degradation products, and products of assimilation wood tissue components by the fungus. Chaga raw material
is rich in polyphenols, triterpenoids of fungal and plant origin and polysaccharides. In the early 1960s, Chaga raw
material was included in the USSR State Pharmacopoeia and was recommended for use as a non-specific drug for
the treatment of gastritis, stomach ulcers, polyposis, precancerous diseases and some forms of malignant tumors
in cases where radiation therapy and surgical intervention was not recommended. However, large pharmacological
potential of Chaga has not been realized yet First of all, the multidirectional effect of various Chaga bioactive
complexes on the molecular targets of the cancer cell is obvious: inhibiting cyclin-dependent kinases and
proapoptotic (triterpenoids), immuno-mediated cytotoxic and pro-inflammatory (polysaccharides), genoprotective
and antiapoptotic (polyphenols). It is obvious that complex action of these substances on cancer tissue has less
pronounced effect than the targeted one. Consequently, the clinical trials of purified bioactive complexes of chaga,
primarily of proapoptotic (inotodiol, betulinic acid) and anti-inflammatory (3,4-dihydroxybenzalacetone) action, are
on the agenda. Based on the data reviewed, it has been suggested that careful study of Chaga raw material in the
future may lead to elaboration of new and more effective pharmaceuticals.

KEYWORDS: basidiomycetes; cancer; immunotherapy; medicinal mushrooms; polysaccharides; target therapy;
triterpenoids



