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Hacrosimee H300peTEHHE OTHOCHTCS MHOXECTBY MOJE3HBIX (DAKTOPOB IKCTPAKTOB MHUIICIUEB
HHAUBHUOYAJIBHBIX BHIOOB FpP[6OB H CMECeH BHIAOB OJI1 NMOJYYCHUA CPEACTBA 3aLUTBI OT MHOXKECTBA
CTPECCOBBIX (I)aKTOpOB, yTOOBI MOMOYb IMUCIAM NEPCIKUTh KOMIIJICKC CHMITOMOB, B COBOKYITHOCTH
Ha3bIBACMBIH CHHAPOMOM Kkpaxa koisoHuu (CCD). Bonee KOHKpPETHO, B paMKax HACTOSIICTO
14306pere}m;1 HCTIOJNB3YKOTCA KOHKPECTHBIC KOHUCHTPALUU JKCTPAKTOB YHUCTOTO KYJIBTHBHPYEMOIO
MHLE/IHA, 00pasyOLIMX II0J0BOE TEJIO TPUOOB, M CHIDKEHUA YPOBHSA BPEIOHOCHBIX BUPYCOB Y ITUEN U

YBEIUUCHUA MPOOO/DKUTCIBHOCTH XKU3HHU IMTYECIT.
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[To HacTosmIEH 3asBKE HCHPAIIUBACTCS MPUOPHUTET nmpeaBapurteabHoii 3aasku CLIA No 62/074023, noxaH-
HOH 11/02/2014, B HacTosIIEe BPEMs HAXOJAIIECHCA HA PACCMOTPEHHH, BKIFOUCHHOHW B HACTOAIICE OMMCAHUE B
KA4ECTBE CChUIKM B NMOJTHOM 0ObeMe. Takke HACTOAMIAA 3a5BKA SABJACTCA YACTHYHBIM IPOJOJDKCHHEM ITATCHT-
Ho¥ 3asBku CLITA Ne 14/247207, noganHo# 04/07/2014, B HacTosLIee BpeMsl HAXOIAIICHCS HA pACCMOTPEHHH,
MO KOTOPOH MCIPALIMBACTCS MPHOPHTET MPEABAPUTEIbHOM mateHTHOU 3asaBku CIIA Ne 61/967117, nozaHHOM
03/10/2014, B HacTosIee BpeMs HAaXOIAIUCHCA HA PACCMOTPEHMH, 00€ M3 KOTOPBIX BKJIIOUCHBI B HACTOALICE
OIIMCAHHUE B KAUECTBE CCHIJIOK B IMOJHOM OOBEME.

O6s1acTh TEeXHHKH

Hacrosmee n300peTeHue OTHOCUTCS K KOMITO3ULMAM, COACPKAIMM IKCTPAKTHI MULIETTHEB BHIOB IPHOOB H
UX CMECH, U1 00ECTICUYCHUSI HHCTPYMEHTAPHUs 3AIMUTHI OT MHOYKECTBA CTPECCOBBIX (PAKTOPOB, YTOOBI MOMOYb
IMYeIaM MEPEKUTh KOMIUIEKC CHMIITOMOB, B COBOKYITHOCTH HA3bIBACMBIH CHHAPOMOM Kpaxa koiouuu (CCD).
Bonee KOHKPETHO B paMKax HACTOSILETO0 M300PETCHHUS HUCIOIB3YIOTCS KOHKPETHBIC KOHLEHTPALHH IPHIOHBIX
JUIA yIOTPEONICHHUS IKCTPAKTOB YHCTOTO KYJBTHBHPYEMOTO MULETHA, 00Pa3yOLIMX IJI0A0BOE TEIO IPUOOB, I
CHIDKCHHUS Y POBHS BPEIOHOCHBIX BUPYCOB Y ITUEN M JJIS1 Y BEJIMUCHUS MPOAODKUTEIBHOCTH KU3HHU ITUEIL.

YpoBeHb TEXHUKH

[Tpubmu3urensHo 100000 BUIOB HACEKOMBIX, MTHI X MJICKOMUTAIOIIHX BOBJICYCHBI B ONBUICHUE LBETKO-
BbIX pacTeHuil. OHu BKIFOUaOT NprOmm3uTensHo 20000 u3BecTHbIX BHIOB Imuen. CormacHo oueHke [1poxoBoib-
CTBEHHOH U CENbCKOX03aHCTBEHHOM opranu3auud OOH, u3 uyTh 6onee yem 100 cenbCKOXO3IHCTBEHHBIX Ky JIb-
Typ, KoTOpblc 0o0ecneunBaroT 90% MPOIOBOIBCTBEHHBIX PecypcoB M 146 crpaH, 71 ombuiseTcs mienamu (B
OCHOBHOM JHKHMH ITYEJIAMH), H HEKOTOPBIC APYTHE ONBUIIOTCS TPUIICAMH, OCAMH, MYXaMH, XKy KAMH, MOTBLIb-
KaMH M JPYTHUMH HAaCEKOMbIMH. ExXeromHas IEHE)Has CTOMMOCTb YCIyT ONBUICHHUS B MHPOBOM CEIBbCKOM XO-
3AHCTBE MOXET COCTABIATH BILIOTH 10 200 mapxa mommapos. Protecting the Pollinators, Food and Agriculture
Organization of the United Nations. CoBMeCTHAs 3BOFOLIMA PACTCHHUI U Muea (BUABI ApiS) ABIACTCA (PyHIAMCH-
TaNBHOH I MX B3AMMHOTO BbDKMBAHUA. [T4esbl pacripoCTPAHSIOT MBLIBLYY, H MHOTHE PACTCHHUS B OTBET MPOIY-
LUPYIOT OOUIIBHBIH HEKTAP.

[Tpubmu3urensHo 4000 BUOOB Imyen ABIFOTCA HAaTHBHBIMH 1011 CeBepHoi Amepuku. Ilocie BHeapeHHS
eBporneickux (MM "3anaaHbix'") MegoHocHbIX muen (Apis mellifera) B CeBepHoit AMEpUKe KOJOHHCTAMHU, KOM-
Mepueckue (PpyKTOBBIE caabl U (hPEpMBI, KOTOPbIE paHee OOBIMHO HE ObLIH CIIOCOOHBI BBDKUTD, CTANH HPOLBE-
TaTh, XOTA MHOTHE KyJbTypbl HoBoro CBeTa M HATUBHBIE LIBETKOBBIC PACTCHHUS B OCHOBHOM 3aBHCAT OT OIIbLIC-
HHUS HATUBHBIMH BHIAMHU myell. CelnbCKOe XO3AHCTBO A3HH TAKKE 3aBHCHT OT A3HATCKUX (MIH "BOCTOYHBIX")
MEIOHOCHBIX Imyen (Apis cerana), XOTs, Kak MPABUJIO, B MCHBIIEM M 00jIee perHOHATBHOM MacmrTade (A. mel-
lifera Taxoxe ObUTH BHEAPEHBI). B 1e10M B CENBCKOM XO3SHCTBE KOJIHYECTBO (DPYKTOBBIX, OPEXOBBIX H OBOLIHBIX
KyJIbTYP, MMCIOIIHX IT0JIb3Y OT OMNBIICHHS MUENAMHM, SIBJISIETCS MOPAZHUTEIbHBIM, KaK H KOJIHYECTBO LIBETKOBBIX
JICPEBbEB, KYCTAPHUKOB U JHUKHUX LBETOB. JICHCTBHTENBHO, TPYAHO NMPEYBEIHUHTH POJIb ITUET B KOMMEPYECKOM
MPOM3BOJCTBE NMPOXYKTOB MHUTAHUA. BhIMHpaHHE mues, KOTOPOE MPOUCXOJHT B HACTOSINEE Bpems, Oecmpene-
JICHTHO H MPEACTABIIET OTPOMHYIO YIPO3y HMPOJOBOJIBCTBEHHOH OE30MACHOCTH 1O BCEMY MHUPY. B HEKOTOpBIX
obnacrax Kuras, Hanmpumep, BBIMHPAHHUE MMUEN NOTPeOOBAJIO ONMBUICHUSA BPYUYHYIO UL COXPAHEHHS KYIIBTYP, UTO
SAB/ICTCSI HEBEPOSATHO TPYAHOM 3a1ayeil.

Vel MeTOHOCHBIX ITYEJ MPEACTABIACT COO0H TEILTYIO, BIAXKHYIO, IIOTHO HACEICHHYIO CPeay, B KOTOPOi
00HuTarOT OIM3KOPOJACTBEHHBIE OCOOM - HICANBHbIC YCIOBHS A BHPYCOB, OAKTEpHil, TpHOOB, MPOCTEHIIMX H
kiaemel. [Tuens! yCHemHo 3amuInany caMu ce0s B TCUCHHE MUJUTHOHOB JIET OT TAKUX YIPO3 NMOCPEACTBOM YHH-
KAJIbHBIX 3ALIMTHBIX CHCTEM HA YPOBHE KOJOHHU H HA HHAWBHIYAJIBHOM YPOBHEC M HMMYHHBIX OTBETOB, OJJHAKO
3TH CPEACTBA 3aLMTHI MOTJM HAPYILIMTHCS B PE3yJIbTATE HHTCHCHBHOIO OJOMAIIHHBAHHA €BPONCHCKOH Meao-
HOCHOM ITYEJIbI H MHOXKECTBA YTPO3, BKJIFOYAKOIIUX HOBBIC AHTPOIIOTEHHBIC CTPECCOBBIC (DAKTOPBI, MPHUBEIIINX K
CTPEMHTENBHOMY CHIDKCHHMIO KOJHYECTBA AMKHUX MEIOHOCHBIX ITUE]T H HATHUBHBIX ITYE] B PETHOHAX, BKIIFOYAIO-
mux CesepHyro Amepuky, EBpony u Kuraii, ¢ 1972 nmo 2006 roasl ¥ K MOSIBICHUIO CHHIPOMA Kpaxa KOJOHHH
("CCD") y memoHOCHBIX muen B 2006 roay.

[TpOMBIIIUIEHHOCTH JOMALIHETO MYEJIOBOJICTBA 3aBUCHT OT BBIBOJA MATOK - IPOLECCA CEJICKUMHU, KOTOPBIH
00ecneynBaeT JTHHHU, MOAJICKAINNE PA3MHOXKCHHUIO, H BBIPAIMBAHUA MATOK - NPOLIECCA MOJYYEHHI H OTOpa-
KOBKH MAaTOK MEJOHOCHBIX ITYE]. 3HAUUTEIBHYIO YacTh mieiaoBoacTBa B CIIIA ocymectsmsmor 10-15 kpymHsIX
MPOXY LUPYIOMIMX MATKH KOMIIAHHH, KOTOPBIE OCYINECTBSIIOT OOMEH I€HETHUECKOH MH(OpMALUH MPHOIH3HU-
TenbHO 500 mIeMeHHBIX MATOK. Takoe OrpaHHYEHHOE T€HETHYECKOE Pa3HOOOPA3HE MOXKET MPUBOIHTH K UYBCT-
BUTEIBHOCTH K PA3JIMYHBIM 3a00JICBAHUAM, NMAPA3UTAM HJIM CHHOPOMY Kpaxa KOJOHMHU. B yacTHoCTH, BbIpaIuu-
BAHHME MATOK HAPYIUAECTCS BUPYCAMH, OCOOCHHO BUPYCOM YEPHBIX MATOYHHUKOB U APYTHMH BHPYCAMH, BKIIIOUAS
BUPYC Ac(OpMaIHK KPbLIA, H3PAUIBCKUH BUPYC OCTPOTO Mapaadya Mmueil U NPHONIU3UTEIBHO JBE THOXKUHBI Y-
rux. Oxuaaercs, 4ro Oy XyT OTKPBITHI APYTHE BUPYCHI, KOTOPBIC BBI3BIBAIOT 3a00JICBAHUSA Y ITUEI, BKIFOYAs Ma-
TOK, HX IIOTOMCTBO, pa0OYHX ITYEI, ITYEI-KOPMHUIIHL U TPY THEH.

BbIMUpaHHA KOJTOHMH M MCYC3HOBCHHS ITYET NMPOHCXOAMIM HA NPOTSDKEHHHM HCTOPHH ITYEJIOBOACTBA
("amumonoruu"), BKIFOYAs PA3JIMUHBIC CHHAPOMBI MEIOHOCHBIX myel B 1880-x, ¢ 1900-x mo 1920-¢, B 1960-x u
1990-x, Takue kak "0O0JC3Hb HCUC3HOBCHUA", "CHHIPOM BECCHHETO UCTOIICHUSA", "CHHIPOM OCCHHETO HCTOLIC-
Hug", "00Ie3Hb OCCHHETO Kpaxa" u "TamHCTBeHHAA 60ye3Hp". B 2006 rogy HEKOTOPBIC MUEIOBOIBI HAYATH CO-
00Iare 0 HEOOBMHO BBICOKUX MOTEPAX, cocTaBmomux 30-90% ux poes. 3ta 00J7€3HD MCUC3HOBEHHS ITHEI

-1-



032759

ObL1a mepeuMEHOBaHa B "CHHAPOM kpaxa kojoHuu" (CCD, HHOrIa Ha3hIBACMBIH CIIOHTAHHBIM KPAXOM POS HUJTH
cuaapomMoM Mapuu Cenectsl B BemikoOputanuu). CCD MOxeT OBITH CBSI3aH HIIH MOXKCT HE OBITh CBSI3aHHBIM C
MPEIIICCTBY FOIMUMH CHHAPOMAMHM BBIMUPAHHA KOJTOHUH, OH MOXET MPEACTABIATh COO0 HCTHHHO HOBOE Hapy-
IICHUE HJIH U3BECTHOE HApPYILUECHHE, KOTOPOE PAHEE OKA3BIBAJIO TOJBKO HE3HAYUTEIBHOE BIHSHHC.

CCD B Hacrosee Bpems xocturaet 30-40% y MHOTHX ITHETIOBOAOB, B CiTyyace "OoabIuux epMEpPCKUX XO-
3AUCTB", TOC B OOHOM MecTe coaepkutcs BIIoTh a0 84000 yneeB, CCD Moxxer uctpebmars 6omee 60%. 310
YBEIHYHJIO CTOMMOCTD OIBIICHHSA MHHIATBHBIX JIEPEBBEB, HAMPUMED OT 25-30 10/11apOB HA KOJOHHIO ITYEN HA
ot 1/2 go 1 akpa cana c MUHIANBHBIMH JEPEBBSIMH B TCUCHHE 3 HeAenb 10 6oiee yem 250 monnapos. bonee 1/3
BCEro NOTPeOICHH AMEPHKAHI[AMH ITHINK HE)KMBOTHOTO IPOHCXOXKICHHUS 3aBUCHT OT ONbUICHUSA ImuyenaMu. Eciu
3Ta TEHACHUMA K POCTY BBIMUPAHHA KOJOHUH IMPOJOJDKUTCSH, SKOHOMHYECKHE M COLHUAIBHBIC PACXOAbI MOTYT
JIOCTHTHY Th COTEH MHJUTHAPJOB J0JIIAPOB.

[Motepst (yHKIMIA, BBHIMOTHACMBIX IMICIAMH, UMECT APYTHE JANCKO MY LIHE MOCACACTBHA. Hampumep, HuM,
SBJISFOIMACS UCTOYHUKOM THICSY MOMYJIPHBIX MPOAYKTOB MCIMIMHCKOTO HA3HAYCHUS, KOCMECTHUCCKUX MPO-
JYKTOB U HHCCKTULUIHBIX MPOJYKTOB, 3aBUCHT OT OMBLICHUSA MICIAMH, KOTOPHIC HE SBIIIOTCS MOABCPTHY THIMH
HEOIAaronpHATHOMY BO3JCHCTBHIO. HTEpECHO, UTO POy KThl HUMA, KOTOPbIE COACPKAT AKTHBHBIH HHIPEIHCHT
A32JUPAKTHUH, SBJITIOTCA MPUTOJHBIMY JJI1 OTPAHMYCHUS MU YHUUTOXKCHHUS KIICIIECH, BKIOYAsA KiIeHmen Varroa,
KOTOpBIC MEPEAIOT 3a00JCBAHUSA IMUYEIaM, H BKJIIOYAsA KICLICH, KOTOPbIC MEPEJArOT 3a00J1€BAHUSA APYTHM OKHU-
BOTHBIM U PACTCHHUAM. ECITH M4e/IbI BRIMPYT, TAKKE OYJACT YTPAUCH 3TOT OOLIMPHBINH MCTOYHHK MPOJYKTOB ME-
JUILMHCKOTO HA3HAYCHUS M MPUPOTHOTO HHCCKTHLHIA.

OcHoBabiMu cumnToMaMd CCD ABITIOTCSA MCUYC3HOBEHHE paboyero kjacca (YTo MPUBOJUT K MAJIOMY KO-
JIMYECTBY MM OTCYTCTBHIO B3POCIBIX "pabouux" muesi B yIIbe), )KMBAsA MATKA M OT MAJOro KOJIHYECTBA OO OT-
CYTCTBHS HOTHOIIMX ITYET HA TEPPUTOPUH BOKPYT KOJOHHH. UacTo B yJIbe BCE €LIE HMEETCS MEJ, MPUCYTCTBYIOT
He3peJble IMYEIbl 3aNCYaTAHHOTO PacIioaa (ITYeasl OOBIMHO HE MOKHIANOT YJEH A0 TeX MOp, MOKA HE MPOU30H-
JIET TOJHOE BBUIYIUICHHE M3 3aIICYATAHHOTO PACILIONA), H YJEH COACP)KUT MEJ M ITUCIHHYIO MbUIbIY, KOTOPBIC
HE OBLTH HEMCUICHHO Pa3BOPOBAHBI COCCAHUMH ImyeIaMu. Takke TakoH poil ABIACTCA MEIICHHBIM H Pa3BOPO-
BBIBACTCS NMAPAZHTAMH KOJOHUH, TAKUMH KaK BOCKOBBIC OTHEBKH MJIM Masble yIbeBble Kyku. Knemu Varroa,
HepearoIie BUPYC-MAPa3UT MEAOHOCHBIX ITUEN, YaCTO OOHApPY’KHBACTCA B yIbsaxX, nopaxkeHHslx CCD. Paspy-
IIAFOIIHECS KOJOHUH, KaK MPABHJIO, HE HMCIOT JOCTAaTOYHO ITYET A MOJCPXKAHHUS MOTOMCTBA KOJOHHH H HMe-
10T pabOYHX ITYET, KOTOPBIE COCTOAT U3 00JIEE MOJIOABIX B3POCIIBIX ITUEIT; MPOrPECCUPOBAHHE CHMIITOMOB MOXKET
OBITH OBICTPBIM HJIH MEIJICHHBIM (BILIOTH 0 ABYX JIET). KOMOHUSA MOXKET HMETh OOTAThIC 3aMAChl IMHIIH U MOXKCT
OTKA3BIBATHCS YHOTPEOIATh MUILY, MPEAOCTAaBIIEMYH0 muenoBoaoM. CMm., Hampumep, Honey Bees and Colony
Collapse Disorder, United States Department of Agriculture Agricultural Research Service (2013).

ITpuyuHBI yBETHUCHUSA KPaxa KOJOHHHA SBIAKOTCS KOMILICKCHBIMH M, TIO-BHIUMOMY, SIBJITFOTCS PE3yJIbTa-
TOM MHOXKECTBa (hakTopoB. IIpeanonaraemple MPUYHHBI BKIIOYAIOT YBEIWYCHHE YPOAHHU3ALHH U NMOTEPIO OHO-
Pa3HOOOpa3Hs, B YACTHOCTH yTPaTa JUKUX JIyTOB M "COPHBIX PACTCHHH", 0OCCICUUBABIIUX BHICOKOKAYCCTBCH-
HYI0 KOPMOBYIO 0a3y M4eJ, INI0OX0C MHTAHUE W HAPYIICHUE MHUTAHHUS, HMMY HOAC(HIMTHI, MUKPOOHBIC ITATOTCHBI,
BKITIOYAsi BUPYCHI, OAKTCPUHU, IPUOBI H MPOCTCHIIMX, KAK JETAJABHOE, TAK H CYOJICTANILHOE BO3ACHCTBHE MHCEK-
THUUAOB, (PYHTUIMIOB U TEPOMIUMIAOB, HCMOIB3YEMbIC MYCIOBOIOM MUTHLUABI H AHTUOMOTHKH, MAPA3UTAPHBIC
kaenm (kixemu Varroa destructor u V. jacobsoni u TpaxeansHble kiemu Acarapis woodi), rpuosr Nosema cer-
anae u N. apis, TsHKEIbIE META/LTbI, TOKCHYECKUE 3arPA3HUTEIH, TPHPOIHBIE TOKCHHBI PACTCHHUMH, KA/IIIIHE Ha-
CEKOMBIC, CEICKTHBHOC PA3BEACHHE B IMUEIOBOJICTBE M yTPATa TEHETHUECKOTO Pa3HOOOPA3MsA, H3MCHEHHE KIIH-
MAara, KOHUCHTPUPOBAHHE YJIbEB H YCHICHHE CTPECCOBBIX ()JAKTOPOB BHEIUHEH Cpebl BCICACTBUE 3aCYXH, BHE-
3aMHBIX MOXOJOJAHUHA M KOMOHHAIMU 3THX (pakTopoB. JApyruM (hakTOPOM SIBIACTCS HOBBIH XapaKTep KOMMEp-
YEeCKOTI0 IMYEJOBOJACTBA H U3MEHEHHE NMPAKTHKH ImienoBoacTea. B CIIA mano uiauM BO MHOTHX PETHOHAX OTCYT-
CTBYIOT JHKHE ITYEIbI, H OJOMALIHCHHBIC KOJOHMH ITYEJ YaCTO JAOCTABIIFOTCA 33 CTO MHJIb OT IPOH3BOACTBCH-
HBIX ")KHUBOTHOBOJUYCCKHUX" MACCK MU, YTO OOCCIICYHBACT JOMOTHUTCIBHBIC CTPECCOBBIC (DAaKTOPBI A1 3A0PO-
BbSI KOJIOHHH M CIOCOOCTBYET 00JICE IUPOKOMY PACIPOCTPAHCHUIO HH(PCKIMHA U MAPA3HUTOB CPCIU MOITY LU
T4eI.

Xota TouHyr0 mpuyuHy(bl) 4 MeXaHu3Mbl CCD eime mpeacTouT BBIACHUTH, MO-BHAUMOMY, SIBJISICTCS BaXK-
HOH KOMOWHALMA CTPECCOBBIX (DPAKTOPOB, B YACTHOCTH 1) MHKPOOHBIC BHPYCHbIC U TPUOHBIC ITATOTCHBI, TAKUE
KaK M3pauiabCKuil BUpYC ocTporo mapanuya ("IAPV"), Bupyc uepHbeix Marounukos ("BQCV") u Bupyc aedop-
Mmanuu kpbuia ("DWV") u Nosema (maToreHHbIC rpuOsbl); 2) Mapa3suTHYCCKUE KJICIIM (B YACTHOCTH KJICIIM Var-
roa); 3) MECTHUUABI B JICTATBHBIX UM CYOJCTATBHBIX J03aX, BKIKOYAS HCOHHKOTHHOWIHBIC HWHCCKTHUIMIBI (Ta-
KHE KaK KJIOTHAHHIUH, THAMECTOKCAM U UMHIAKJIOMPHUA), HCIOJNB3yEeMbIe mIeaI0BoAaMU MUTHLUAB! ("BAM") u
JIPyTHE CTPECCOBBIC (PAKTOPBI OKPY KAKOLIECH Cpeabl; 4) CTpeccoBbIe (PAKTOPBI BEACHHS IMYEIOBOACTBA, BKIOYAS
YBEIHUYCHHE BHPYCHOTO OOMEHA OT TPAHCMIOPTUPYEMBIX ITYeT (B YACTHOCTH, ITPH MHIPALMHU ONBUICHHA MUHIAIA
cpeaHeit 3umbl B KanmugpopHuro), u 5) pauuoHsl MEIOHOCHBIX MU/, BKIIFOYAFOINUC MPHMCHCHHE 3aMECTHTEICH
MEIa M BO3ACHCTBHE MBLIBLBI HU3KOH MHUTATEIBHOW HEHHOCTH B MPOTHBOMOJOXHOCTh HATHBHOH MHOTr000pas-
HOM MBLIBLE U HEKTAPY BBICOKON MUTATEIbHOM LHEHHOCTH. MCCe10BaHUA YKA3BIBAKOT HA TO, YTO PALMOHBI ME-
JOHOCHBIX ITYEJI, MApPa3HThI, 3200J1€BAaHUA H MHOXKECTBO NMECTHLIMAOB B3aUMOJACHCTBYIOT, oOecreyuBas Ooxee
BBIPAYKCHHBIC OTPULATENbHBIE 3P(PEKTHI HA KOHTPOIUPYEMBIC KOJOHHH MEIOHOCHBIX ITUE, B TO BpeMs KAk Or-
PAHHYCHUE NMUTATEIBHBIX BEIECTB H BO3JCHCTBHE CyOICTAIBHBIX 103 NECTUIHIOB, B YACTHOCTH, MOXET H3Me-
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HATH YyBCTBUTCIBHOCTh K HJM CTCNEHb TSDKECTH IMAPA3UTOB M maroreHoB myedn. Pettis et al., Crop Pollination
Exposes Honey Bees to Pesticides Which Alters Their Susceptibility to the Gut Pathogen Nosema ceranae,
PLOS ONE, omy6mukosaHo 24 uronst 2013 roga, DOI: 10.1371/journal.pone.0070182.

Cucrema 3aMTHI H MMMYHHAsI CHCTEMbI MEAOHOCHBIX ITYeJ

Kosonuu mien MoryT HHHIHPOBATHCS HECKOTbKUMH BHIAMH IMAPA3UTOB WM 3a001CBaHUIA B TH000E Bpe-
M1, OTHAKO HMMYHHbIC CHCTEMbI HA YPOBHE KOJOHHH H HA HHAMBUIYAJbHOM YPOBHE, KaK MPABHIIO, CIIPABJLIIOT-
¢ ¢ MHMEKIAMHU (32 BO3MOXKHBIM HCKJIIOYCHHEM MAPA3HTHUYECKHX Kiemel Varroa destructor) mpu ycioBHH,
YTO YCJIOBUS BHCLIHEH CPebl SBISFOTCS OIAaronpHATHRIMH. B ciyyae kpaxa koJOHHI 3Ta 00bMHO 3 dekTHBHAA
UMMYHHas QyHKUMA IBHO JaeT coou. [Tocne BHeIpEHHS Mapa3MTAPHOTO HEHATHBHOTO Kiema Varroa destructor
B 1987 rogy B CIJA u ero oOMJIBHOrO pacrmpOCTPAHEHHS B MOMYJLILMAX NMACEK IMUENbl B HACTOSILNEE BPEMA
CTOJIKHYJTHCh C OECIPELEACHTHBIMH YTPO3aMH OT 3THX JOCTAB/IIOIMX BHUPYC YJICHHCTOHOTHX - OOpb0a ¢ BUpY-
CaMH, KOTOPBIE OHH BHOCAT, IIOCPEACTBOM MMMYHHOM CHCTEMBI OCNA0IACTCS BO3ACHCTBUHEM KOMILIEKCHBIX KOK-
Teiell KCEHOOHOTHYECKUX TOKCHHOB. JTO CTEUCHHE CTPECCOBBIX (DakTOpOB ABIACTCS (HOpPMYIOH OCACTBHA U
ABIACTCS 3BOMIOLMOHHO OECIpEeLEeICHTHBIM. JIOMOJHHTENPHBIMH CTPECCOBBIMU (DAKTOPAMHU SBIFOTCS yTpaTa
OHOpa3HOOOPA3Us PACTCHUH, MOCKOIBKY JICCa BBIPYOAKOTCS, COPHAKH yAAIAIOTCS U MOHOKY JIBTY PHBIC arpomnpo-
MBIIIICHHBIE (DEPMBI CTIAXHUBAIOT HATHBHBIC NaHAWA(TEL [Tyenpl, kKak OJOMAINHEHHbIC, TAK U AUKHUE, SBILTIO-
IIHECS OCHOBHBIMH OTBLTHTEIIMU, HAXOAATCA IO/ aTaKOH C MHOXKECTBA HANPABICHUH. Y>ke COOOINANOCh O BBI-
MHPAHMH ITYET HEKOTOPBIX PErHOHOB KHTas M 0)kumaercs, 4ro OHO OyJeT MPOMUCXOAMTH C BO3pacTaromieii yac-
TOTOMH MO BCEMY MHUDY.

MeIOHOCHBIE MUENbl HMCIOT MHOTOYHCIICHHbIE (PH3HUECKUE, XUMHUYECKUE U NMOBEACHYCCKUE CPEICTBA 3a-
IIUTHI HA YPOBHE JIOKAJIBHOH MOMYIALUH, KOJOHHM YJbs, KJICTKH U 0coOHM. [lepBas MHUS 3aLMThI HA YPOBHE
KOJIOHHH M OCOOM COCTOHMT B NPEIATCTBOBAHUH 3AKPEIUICHUIO MAPA3UTOB - ITYCIBI TPATAT OOJIBIIHE KOJHYECTBA
3HEPrHH HA KOOINEPATUBHOE IMOBEACHUE "COIMAILHOTO HMMYHHTETA", BKIFOUYAIOINEE YHCTKY HX NMOBEPXHOCTEH
OopraHu3Ma (Kak COOCTBEHHAs YMCTKA, TAK M YHCTKA APYTHX 0COOEH yibs), KOONMEPATHBHOE THTHEHHYECKOE IO-
BEJCHHE 11 OOHAPYKCHUS U YCTPAHEHHA 3a00JEBIIMX MOTOMKOB M TPYIOB B3POCIBIX MUET H3 YJIbS, OUHCTKY
BHYTPEHHEH IOJOCTH I'HE3[a M CTCPUIM3ALMIO BCEX MOBEPXHOCTCH AHTUMHKPOOHBIMH CEKPETAMH HUX CIFOHBI
(TaKUMH KaK TTFOKO300KCHIA3a) M HCIOJB30BAHUC (MHOTAA HA3BIBAEMOE "BOPOBCTBOM') KOMIOHCHTOB HMMY H-
HOW CHCTEMbI PACTCHHH IMyTeM COOpa B BHICOKOH CTEHEHH MPOTHBOMHKPOOHBIX CMOJI, HAXOASILIMXCSA HA MOYKAX
U B PAHAX JIMCTHEB, BKIFOUCHHUE HX B MPOIOJIUC H MCIOIb30BAHUE MPOMOIUCA A1 (JOPMUPOBAHHS MPOTHBOMHUK-
poOHOTrO 6aprepa BOKPYT KOJOHHHM, BKJIIOYAss HHTCHCHBHOC HCIIOJB30BAHHE HA BXOJC, MOKPHITHE BHYTPEHHHX
MOBEPXHOCTEH MOJOCTH M MOBEPXHOCTH COT U 33/IC/IBIBAHHE TPEUIMH H ILENCH.

WHauBUyaTIbHBI CHCTEMHBIH HMMY HHBIH OTBET

Hacexomble 0061a1a10T BPOYKICHHBIM HMMYHHTETOM, KOTOPBIA XapaKTepH3yeTCs HeCTIeH(PUUECKUMHU HM-
MYHHBIMH PEAKLUUSIMHU NMPOTUB BTOPTIIMXCS MATOTEHOB, MEXKAY TEM KAK OHH JIMIICHBI KOMIUIEKCHOTO "afanTus-
HOro" W "mpUOOPETEHHOT0" HMMYHHUTETA, TAKOTO KaK 00PA30BAHHC AHTHTE, CHCLH(PHUHBIX K HOBBIM MATOTC-
HaM. MEXaHU3M 3aIUUTHI ¥ HACEKOMBIX COCTOMT M3 KJICTOYHOTO W T'yMOPAJBbHOrO HMMYHHTETA. B KIeTOUHOM
MEXAHHM3ME 3ALIUTHI MJIA3MOLMTHI H IPAHYJIOUHUTHI SABIIOTCS OCHOBHBIMH T€MOLIMTAMH, KOTOPBIC PEATHPYIOT C
Yy>KEPOJHBIMH BTOPTarOIIUMHMCS OPraHH3MaMH IIOCPEICTBOM JHOO (harouuro3a 1/ oo uHKacy mposaHus. Or-
JMYUTEIBHBIM MPU3HAKOM I'YMOPATIBHBIX PEAKLHUH SABIAIOTCS CHHTE3 U CEKPELHS TPOTHBOMUKPOOHBIX MENTHIOB
(AMP), kOTOpBIC HAKANIMBAKOTCA B reMOTMM(E U NPSAMO JTH3UPYIOT Yy’KEPOJHbIC MUKPOOHBIC KIETKU M MHIHU-
OHPYKOT aKTUBHOCTH (DCPMEHTOB, HCOOXOAUMBIX I peIMKAuuMU maroreHoB. CM. Yoshiyama, Innate immune
system in the honey bee, Honey Bee Research Group, National Institute of Livestock and Grassland Science.
O10T "HMHAYUUPOBAHHBIH" OTBET MPOTHBOMHKPOOHBIX MENTHAOB MOXKCT ATHTHCA HEACTIMHU U, MO-BHAHMOMY,
3TH NMENTUABI MOTYT IEPEJAaBaThCA IPYTHUM 4JICHAM THE34a, COOOIAas Pe3UCTEHTHOCTh A0 MH(pekuuu. Oliver,
Sick Bees - Part 3: The Bee Immune System, American Bee Journal, October 2010.

[TpotuBoBupycHBIN 0TBET Mmuen ocHoBaH HA PHK-unrepdepenimu (PHK-1). PHK-i "mogasmser" sxcmpec-
CHIO T€HOB MGy TPAHCKPHUIILMEH I'€HETHYECKOr0 KOJA M €ro TpaHC/UMeH B (yHKUHOHAIbHBIE OCIKH. MHUK-
poPHK (MxPHK, mamsie Hexoaupytromue PHK, koTopbie (y HKUHOHHPYIOT B CETAX KOIUPYIOLIMX OCIKH IE€HOB U
KJIETOYHBIX (DPH3HOJOTHUECKUX IPOLECCAX MOCPEACTBOM TPAHCKPUIILHMOHHON H IIOCTTPAHCKPHITIHOHHOH pery-
JSIUMH SKCIPECCHH IeHOB) u Manas uHrepdepupyromas PHK (MuPHK, kopoTkue AByXUEenoueyHsIX ()parMeHTHI)
CBSI3BIBAIOTCS cO cnenupmyeckumu Moekyaamu MaTpuuHoii PHK (MPHK) u moBBIIIAIOT MM CHIDKAKOT MX aK-
TUBHOCTb, HAIIPUMEP MPOIYKLUMIO O€IKA WM 3ALIMTY KIETOK OT BUPYCHBIX HYKJICOTHIHBIX IOCICIOBATEIBHO-
creif, MUPHK ABIAIOTCA BBICOKOKOHCEPBATUBHBIM 3BOTIOLMOHHO APEBHUM KOMIIOHEHTOM T€HETHYECKOH pery-
JSALUH, BCTPEYAIOLIMMCS BO MHOTHX 3y KAPHOTHUECKUX OPTaHU3MAX.

PHK-i uHnuumnpyercs ¢epmeHToMm Dicer, KOTOPBIH pacIUENIACT JIMHHBIC ABYXLEMOYCUHBIE MOJICKY JIbI
(auPHK) Ha xopoTkue apyxuenoyeunsie ¢pparmeHTsl MUPHK. Kaxxnas MmuPHK pacnieraercs Ha aBe 0OIHOLICTIO-
yeunblx OUPHK: maccaxkupckyro uenb M Hampassouyro uenb. Hampapmsromas wenps Bkmoudaercs B PHK-
uHayuupyemsiit kommieke cainencudra (RISC). IMocre BcrpauBanus B RISC MuPHK oOpasyroT maper ¢ ux
MPHK-MHIIEHBIO U PACHICTIAIOT €€, TEM CAMBIM HPEMATCTBYS €€ MCHOJIB30BAHUIO B KAYECTBE MATPHLBI AJIA
tpaHcimmu. Korga auPHK sBisercs 3k30reHHON (HampuMep, SIBISIETCS PE3yJbTaTOM HH(PEKUUH BHPYCOM),
PHK uMmopTupyercs HEHOCPEICTBEHHO B LIMTOIIA3MY M PACLICIIIACTCA HA KOPOTKUE ()ParMEHTHI MOCPEICTBOM
Dicer.
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[MTyesr 001a7aF0T OOTBIIUM KOJHYECTBOM KOMIIOHCHTOB kackana PHK-i, yeM Myxu, u, mo-BuaumMomy, y
HHX Jierdye HHAyuupyercs cucreMublit oreeT PHK-1, yem y myx. U3 atoro cneayer, 4to myeis! JODKHBI OBITH
JIOBOJIBHO CIIOCOOHBIMH K OOppOE C BHPYCAMHM H, BEPOSATHO, C APYTHMH IATOTEHAMH NOCPEACTBOM HOKIAyHa,
OCHOBaHHOTO Ha aByxuenouyeuHslx PHK, sxcnpeccupyemsix nmaroreHamu resos (Evans/Spivak 2009). Crnexyer
OTMETHTB, 4TO 3Ta (JOpMa OTBETA HA BUPYCHYIO aTaKy OOECNICHYMBACT JIMTEIBHYIO MAMATH, AaHAJOTHYHYIO TOH,
YTO SBJICTCSA PE3yIbTAaTOM AHTHTEN, Mpoxyuupyemsix y miaekomutarommx. Oliver, Sick Bees - Part 4: Immune
Response to Viruses, American Bee Journal, November 2010.

Bupycbl, HO3eMbl H MUKPOOHBIE TATOTCHBI

ITyenpl ABIAIOTCA XO34EBAMH MO MEHBIIEH Mepe A 18 BUPYCOB, MpUYEM MPAKTUYECKUE BCE U3 HHX SB-
nsrorcst oxHouenoyeunsiMu PHK-Bupycamu. HekoTopeie sBISsFOTCS "HOBBIMH" MAaTOT€HAMM, TAKHMH KaK BHPYC
JedopMalMy KpblIa U BUPYC OCTPOTO MApaIMya ITYes, KOTOPBIE PAHEE CUHTAIUCH "IKOHOMHUYECKU HECYIIECT-
BeHHbIMH" (Genersch 2010), a 3aTeM C MOSABACHUEM Varroa B KQUECTBE BEKTOpPA HAYAIH 3AMETHO OITyCTOIIATH
kononuu. Oliver, Sick Bees - Part 4: Immune Response to Viruses, American Bee Journal, November 2010.

BupycHbie 3a001€BaHHS BKIIOYAKOT BUPYC XpoHHUYECKoro mapanamya (CPV), BUpyC 0CTpOro mapanuia mie
(ABPV), u3paunsckuii Bupyc ocrporo napamua (IAPV), xkammupckuii Bupyc myen (KBV), Bupyc uepHbIX Ma-
touHukoB (BQCYV), Bupyc 3atemueHHoro kpeuia (CWV), Bupyc memoryaroro pacmiona (SBV), supyc aedop-
Mauuu kpsiia (DWYV), Bupyc Kakyro, pagyxHsiii Bupyc Oecrnio3BoHOUHBIX 6 Tuna (IIV-6), Bupycsl o3epa Cunaii
(LSVI1 u LSV2) u Bupyc koasueBoii maraucroctu tadbaka (TRSV). Cpenu 3TuX BHPYCOB MPUCYTCTBYET MHOXKE-
CTBO MOJTHIIOB, BUPYJICHTHOCTh KOTOPBIX B OTHOIICHUH ITYEJI HCCICAYETCS B HAcTosIIee BpeMs. BeposTHo, Oy-
JyT OTKPBITHI OoJjiee maTorcHHblc BUPYChl. COBMECTHOE MOSBICHHE OOJee YeM OJHOTO HHTEPHATH30BAHHOTO
BHPYCA Jaee yXyJIAaeT HMMYHOJIOTHYECKOE 310pOBbe Mmiel. "MHE HEH3BECTHO HUKAKOTO 3(dekTHBHOTO mpo-
THBOBHPYCHOTO CIOCO0A JICUCHUSI HA PhIHKE A1 OOPBObI CO CIIEKTPOM BHPYCOB, O KOTOPBIX H3BECTHO, YTO OHH
BCTpeuarorcs y muen” - Dr. Walter "Steve Sheppard, Chair, Department of Entomology, Washington State Uni-
versity, Pullman, Washington (muuHoe coobmueHue)". Takum 00pa3oM, CyIIECTBYET MOTPCOHOCTh B MEPCICK-
TUBHBIX CPEACTBAX JICUCHUS, KOTOPbIC SBISFOTCA HETOKCHUHBIMHU, HO B TO )K€ BPEMs aKTHBHBIMHU MPOTUB OoJee
YyeM OJJHOTO BHPYCa.

[Tuessr TaKOKe ABISIOTCS MOABEPKCHHBIMH NEPEKIIOUCHUIO XO3S€B MAaTOreHOB. BHPYC KOIbLEBOH MATHHU-
CTOCTH TabaKa MOYKET PEILTHLHPOBATLCS M MPOIY IHPOBATh BUPHOHBI B MEAOHOCHBIX myenax Apis mellifera, uro
HNPUBOAMT K HH(EKUMAM BO BCEM OPraHH3ME, BKIOYAs OOLIMPHYIO HH(EKIHIO HEPBHOW CHCTEMBI U, BEPOSATHO,
BIMACT HA BEDKUBACMOCTH KOJIOHHIA. TRSV Taroke ObLT 0OHAPYKEH B CICIOM OTPOCTKE CPEAHCH KHUIIKH KICIICH
Varroa, 4to yKa3eIBaCT HA TO, YTO KJICIIM Varroa MOTyT CIIOCOOCTBOBATh pachpocrpaneHuro TRSV y muen, oa-
HOBPEMCHHO H30eras CHCTeMHOU uWHBasuH. Li et al., Systemic Spread and Propagation of a Plant-Pathogenic
Virus in European Honeybees, Apis mellifera, mBio 5 (1):¢00898-13. doi:10,1128/mBi0.00898-13. Bupyc,
BICPBBIC OOHAPY>KCHHBIH B WH(UIUMPOBAHHOM TabaKe, pacMpOCTPaHACTCA uepe3 HH(PUUUPOBAHHYH) MBLIBILY
MHO>KECTBA BHIOB PACTCHHH, BKJIFOYAS COFO H MHOTOYHCIICHHBIE Ky JIbTYPbI, COPHSAKU H IEKOPATHBHbBIC PACTCHHA.

Nosema apis ABIAETCS MUKPOCIIOPHIHEM, HEJABHO NEPEKIACCH(PHIMPOBAHHBIM B IPHO, KOTOPBIH BTOpra-
€TCs B KHIICYHBIH TPAKT B3POCIHBIX IMUENT H BBI3bIBACT 3a00/1eBaHHe NOSema, Takke M3BECTHOE KaK HO3EMATO3.
HMHpexuus Nosema Taxke acCOLMHUPOBAHA C BHPYCOM YEPHBIX MATOYHHKOB M KAIIMHPCKUM BHPYCOM ITYEI.
Nosema ceranae CTAaHOBHUTCS pacTylueil mpoOieMOH Kak A1 a3HaTCKUX MEJOHOCHBIX Iuen Apis cerana, Tak u
JUIA 3aMaJHBIX METOHOCHBIX ITYEI.

Hexoropsie Bupycsl MeaoHocHbIX muenx (DWV u KBV) u rpudsr Nosema ceranae crocoOHsl HHOUIMPO-
BaTh APYTHE BHBI ITUE] H OC U, BO3MOXKHO, KJICTKH KUIICYHHKA VaIrroa, BEpOATHO, MEJOHOCHBIC ITYEIbI SBIIAIOT-
Cs MCTOYHHMKOM MaToreHoB mmenei. Fiirst et al., Disease associations between honeybees and bumblebees as a
threat to wild pollinators, Nature, Volume:506, 364-366, (2014). 3TOT HOBBIH BEKTOP OT IMYCNIBI K MUEIC MOT
OBITH NEPETOMHOM TOYKOM, BBI3BIBABLICH IMMPOKOMACIUTAOHBIA KOJUIANIC MHOTHX HATHBHBIX BHUIOB ITYEJ, IHO-
CJIEACTBHA KOTOPOTO BBIXOUT 3@ PAMKH KOHTPOJIS HIIH BOOOpaxeHHA. Mcxoas u3 ucTopuyeckoil u OHororuye-
CKOM TEPCMEKTUBBI, 3TO SABJACTCS "aBPaJbHBIM" MOMEHTOM. T0, 4TO 3BOMFOLMA 00ECNEYHBATA B TCUCHUE MHII-
JTHOHOB JIET, MOXKET OBITH YTPAUCHO 32 ACCATUIICTHA BCICACTBUE BMCHIATCIBCTB JHOJACH, MOTHBBI KOTOPBIX HME-
FOT KPAaTKOBPEMEHHY 0 IIEPCIIEKTHBY 32 CUET JOITOBPEMEHHOH.

BakrepuansHbie 3200J1€BaHHS ITYC]T BKIFOYAIOT aMepuKkaHckuii rHunen myen (AFB), Bei3siBacMelit Paeni-
bacillus larvae, u eBponeiickuii ruuien muen (EFB), Ber3piBaembrii 6akrepusymu Melissococcus plutonius. I'pud-
HBIC 3a00JICBaHUS BKJTFOYAKOT acKoc(hepos, BhI3BIBACMBI Ascosphaera apis, 4 KAMCHHBIH pacIUionN - TPHOHOE
3aboneBanue, Bei3piBacMoe Aspergillus fumigatus, Aspergillus flavus u Aspergillus niger. O>kuaaercs, 4To Tak-
K€ MOTYT OJHOBPEMCHHO IPUCYTCTBOBAThH WJIM CTATh OCHOBHOH NMPUUYMHOH 3a00seBaHui muen B OyayIueM Ho-
BBIC, CIE HE MACHTH()UIMPOBAHHBIC I'PHOHBIEC MTATOTCHBI, 10 MEPE TOTO KaK JFOIM OyIyT Jajnee U3MEHATh ecTe-
CTBEHHYIO CpEIy M BBI3BIBATH HENMPEAHAMEPEHHBIC IOCICICTBUS NMPHMCHEHHS TPAHCTEHHBIX KyJbTyp, Oonee
MUPOKO H3BECTHbIX Kak GMO - reHeTHyeCkd MOAU(HLIUPOBAHHBIE OPraHU3Mbl. Takue MOTCHUHAIBHbBIC IPHO-
Hble maroreHs! BkrovaroT Candida, Cryptococcus, Coccidiodes u apyrue nogo0HbIe IPoxoKaM OpraHu3Msl. Tem
HE MCHEE, MHOTHE M3 3THUX TaK HA3bIBACMbIX NMATOTCHOB, OCOOCHHO, HANPHMED, MPECIOPYIHPYIOIUE (DOPMBI
3HTOMOIIATOTEHHBIX T'PHOOB, 00711AF0T CBOHCTBAMH, KOTOPBIC MOTYT 00ECHEUHBATh MOJIb3Y HACCKOMBIM, B TOM
YHCJIE ITYEIaM, IIPH YCIOBHH, YTO HX 3HIOTCHHBIC TOKCHHBI Y IAJICHBI, YMCHBIICHBI B KOJHUYECTBE HIIH H3MCHCHBI
TaK, YTOOBI HE BPEAMThH ITUETIAM, TEM CAMbBIM CHIDKAS YIPO3y ITYEIAM OT BBI3BIBAOINUX 3a00JICBAHUE, IIEPEHOCH-
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ImuX 3a00J€BaHHE HITH PACTIPOCTPAHSIONIMX 3200ICBAHUE OPTaHH3MOB.

Bce mMenoHOCHBIE eIl HHOHUMPYIOTCS 00Jee YeM OJHHMM BHAOM OAKTEpHH, BKIIOYASA MOJE3HBIX JHIO-
CUMOHOHTOB, KOTOPBIC 00CCIICYHBAKOT 3ALIUTY OT APOAOKEH, aCKOC(epo3a u rHuIbLa. OUEBUIHO, YTO 3A0POBHIC
MUEJTBI TAKKE MOTYT OBITh HH(PHUUPOBAHBI O0JICEC YeM OJHUM BHAOM BUpPYCa. JMHAMMKA B3aUMOACHCTBUI muc-
Ja-0AKTCPHH, MICIA-BUPYC U BHPYC-BUPYC SBJIICTCS KOMILICKCHON M MAnoOmMOHATHOH. OMpeaeaCHHBIC BHPYCHI
IMYET MOIYT MOBBIIATh BUPYJIEHTHOCTD APYTUX BHPYCOB, B TO BPEMA KAK HEKOTOPHIE BUPYCHI IMUEJ MOIYT KOH-
KYPEHTHO MOJABIATh PEIUTMKAIMIO OPYTHX. Takke CHIe BEPOATHO CYLICCTBYKOT B3AUMOCBI3H OaKTEpPHH-
Oaxrepun, G6akrepuoar-0akrepuu, rpuObI-OAKTEPUH U TPUOBI-BUPYC, KOTOPHIC YUYCHBIM €ILIEC MPEACTOHT BbI-
ABUTh. MHOTHE BHPYJICHTHBIC BUPYCHI ITUEJI MOTYT CYILECTBOBAThH B BU/C "HEABHOH" HH(EKUHH - MOJKHO OOHa-
PY’KHUTh NMPUCYTCTBHE BHPYCA y IMUEJ, OJHAKO OTCYTCTBYIOT 3AMETHbBIC OTPHUATEIbHBIC 3((EKTHI BCIECIACTBUE
uH(pekuun. MHpenupoBaHue BTOPHIM BUPYCOM HIJIM JPYTOH CTPECCOBBIH (PAKTOP MOTYT NMPUBECTH K TOMY, UTO
MOKOSIIMHACS BUPYC HAYHET PEITMUHPOBAThCA. Pan uccnenoBareneit 0OHAPYKHIIH, YTO OJHO TOJNBKO ACHCTBHE
KJemer Varroa, KOpMAIMXCA HA IYenaax (KOTOpOe BKIIOYAECT HHBEKUUIO HMMYHOICIMPECCAHTOB KJICIIOM) MO-
KCT HHOYUHUPOBATHh UJIM AKTHBUPOBATH PCIUTMKALMIO HECABHBIX HIIH OOBIYHO HEMATOrEHHBIX BHUPYCHBIX m{(bel(-
. MccnenoBaHusa MMMYHHBIX OTBETOB TAKXKE MOKA3AIH, YTO KJICHIM U BUPYCHI MOTYT U3MEHATh YPOBHH TPaH-
CKPHUNTOB CBA3AHHBIX C HUMMYHHUTCTOM I'€HOB Y HX COOTBETCTBYHOIIHUX XO35CB. HJ’I}I Pa3pyar0muxcs KOJIOHHH
ABJACTCS PACMPOCTPAHEHHBIM OJHOBPEMCHHOE WH(DUIMPOBAHME TPEMS HIIH YCETBHIPbMA BHPYCAMH, KICHIAMH
Varroa, Nosema (ceranae u oco0eHHo apis) u tpunanocomamu. Cm. Oliver, Sick Bees - Part 3: The Bee immune
System, American Bee Journal, October 2010.

Crithidia bombi nmpeacTaBmoT CO00H MPOCTCHIIIEE, OTHOCAIICECS K TPHIAHOCOMATHIAM, SBJLTIOLICECS M-
Pa3UTOM ITYEJI, 0 KOTOPOM H3BECTHO, YTO OHO OKA3bIBACT Cepbe3HbIC I()(EKTHI HA IIMENEH, B YACTHOCTH B yCIIO-
BUAX rojoxanusa. PoacreenHsie Crithidia mellificac MOTyT BHOCHTH BKJIaa B CMEPTHOCTh ¥ MEIOHOCHBIX MUEJL
Ravoet et al., Comprehensive Bee Pathogen Screening in Belgium Reveals Crithidia mellificae as a New Con-
tributory Factor to Winter Mortality (2013), PLoS ONE 8(8): ¢72443.

Knemu Varroa u apyrue napasuTsl

Varroa destructor u Varroa jacobsoni mpeacTaBIsitoT COO0H MAPA3UTHUYCCKUX KIICIUCH, MHTAIOIIMXCS KU~
KOCTSIMHM OPraHH3Ma B3POCIbIX ITYEJ, KYKOJIOK M JTHYHHOK. Acarapis woodi mpeacTaBisieT co00H TpaxeaabHOro
KJICIIA, KOTOprI\:[ 3apAXKACT ABIXATCIBHBIC ITYyTH MeﬂOHOCHOﬁ myenbl. A3HATCKHE NapasuTHYCCKUEC THE3O0BBIC
ke Tropilaelaps clareae u T. mercedesae CUMTAIOTCS CEPbE3HOM MOTCHUMANBHONH YIPO30H I MEIOHOCHBIX
ITYEJI, XOTS HA HACTOSIMH MOMEHT OHHU He Bcrpeyatorcs B CLLIA umu Kanane.

A3HaTCKue MEAOHOCHBIC MUEBI ApiS cerana SBIFOTCS MPUPOTHBIM XO3MHHOM I Kjiema Varroa jacob-
soni u mapasura Nosema ceranae. [T0CKOIbKY OHHM 3BOTFOLMOHHPOBAIM COBMECTHO C 3TUMH HApa3UTaMH, A.
cerana OCyIECTBILTIOT Oonee TIATeNbHY 0 YHCTKY, yeM A. mellifera, u, Takum obpazom, umerot 6osee 3pdek-
THUBHBIH MEXAHH3M 3AIMUTHI OT Varroa u Nosema, KOTOPbIC CTAHOBATCA BCE 00JIEC CCPhE3HBIMU MAPA3UTAMH 3a-
NaJHON MEJOHOCHOH MUEJIBL.

Knemm Varroa, paspyluaromue rurueHHUECKHE, MEXaHHUECKUE U (hu3Hotoruueckue 0apbephl myea mpo-
THB HHBA3HH, BCC B OOJIBIIEH CTEIEHHU ﬂel\:[CTBy}OT B KAQYECTBEC BCKTOPA AJIA BHPYCOB, TAK)XKC BBI3BIBAS 3HAYHU-
TEIbHBIN cTpecc y myen. [IIHpoko pacmpocTpaHEHHOE BBIMHPAHUE KOJTOHMH OMMMCAHO TOJIBKO /IS CTPaH, B KOTO-
pbix Varroa ssisercs npo6xemoi (Neumann 2010). Kononuu 6e3 kiemei MOTryT ObITh CBOOOJAHBIMH OT BHPY-
cos (Highfield 2009), onnako Bniots 10 100% konoHuit ¢ Varroa MOryT ObITh HHQUIMPOBAHHBIMH OJHUM HITH
HECKOJIbKUMHM BHPYCAMH, JAKE ECIIH OTCYTCTBYIOT 3ameTHble cuMmntomsl (Tentcheva 2004). Oliver, Sick Bees -
Part 1, American Bee Journal, Aug 2010.

Bb110 00HApY’KEHO, YTO KJICIM Varroa ABIIOTCSA 3HAYUTEIBHO 00JIee Uy BCTBHTEIBHBIMU K KUCIOTAM, YEM
MEJIOHOCHbIE Imuenbl. OpraHuyYeCKUe KUCIOTHI, TAKHE KaK INABEJCBAs KHCIOTA, MypPaBbHHAS KHUCIOTA H MOJIOY-
Hasg KUCJIOTA, MOYKHO HCIIOJb30BaTh B KAUECTBE "NMPHUPOJHBIX MHUTHLHIOB" HIM CPEACTB OOpAOOTKH IPOTHB
KJICHICH B YIIbe, MOCKOJIBKY BCE OHH €CTECTBEHHBIM 00pa3oM coacprkarcs B mene. LllaBeneByro KHMCIOTY, Kak
MPABHJIO, CMCIIMBAKOT C JTUCTU/UTHPOBAHHOM BOJOH I MPEAyMPE:KACHUS 00pa30BAHMA COJICH, YTO 00ecneyu-
BaeT KUCIbIH pacTBop ¢ pH yacro <1. To, 4To muens MOryT NEPEHOCUTh TaKUE HU3KHE 3Ha4YeHUsd pH, B TO Bpe-
Ms Kak KJICIIM HE MOTYT, MMeeT 3HauycHue. [l{aBeneBas KHCI0TA 3aXBATHIBACT KANBLHUHA H IPYyTHE MHHEPAIbI H3
9K30CKENIeTa KICLICH, 00pasys okcanatel. Korna mpsaMoi KOHTAKT IIABEICBOM MJIM MypPaBbUHOW KHCIIOTHI C XH-
THH-TIOOOHBIM 3K30CKEIETOM KJICIICH BBITATHBACT KAIBLMH, IK30CKENET 0CIA0EBAET, YTO, TAKMM 00pasoM, Je-
JIacT memeﬁ YyBCTBUTCIBHBIMH K OPYTHUM CTPECCOBBIM q)amopaM, BKJIIOYasA, HO HE OrpaHU4UBaAsICb UMHU, HH-
(beKI.lP[}O HIIH BOSﬂeﬁCTBHC TOKCHHOB 3HTOMOIIATOICHHBIX FpP[6OB.

[ToMHMO M3BECTHBIX MAPA3UTOB-HACEKOMBIX, TAKUX KaK OOJIBINASK H MEJIKAst BOCKOBAs MOJIb H MAJIBIH Y JIbe-
BBIH YK, YIPO30i MEIOHOCHBIM ITYETIAM MOTYT CTaTh rop0AaTku, O KOTOPBIX paHee ObUIO M3BECTHO, YTO OHH
aBmoTC mapasuramu mmened. Core et al.,, A New Threat to Honey Bees, the Parasitic Phorid Fly Apocephalus
borealis (2012), PLoS ONE 7(1): €29639. doi:10.1371/journal.pone.0029639; Ravoet, BbIie.

ITecTuuu bt

[NecTuimap! BRI3BIBAIOT MHOXKECTBO (hopM cTpecca y muen. CeapCKOXO3IHCTBEHHOE ONMPBICKUBAHUE MOXKET
BJIWATh HA MCOOHOCHBIX ITHCI, H prHHOMaCH.[Ta6HbIe npOorpaMMbl OMPBICKUBAHUA OT MOCKHUTOB, HCIIADHUKOB,
JMCTOBCPTOK €JIOBBIX H APYTHX NMAPA3UTOB-HACCKOMBIX BBI3BIBAKOT MPAMOC HJIH HEMPAMOC YHHUTOXKCHHUE IMUCT,
BKJIFOYAS HATHBHBIX IIIMEJICH H OAUHOYHBIX ITYCII. Taxoke MPOUCXOOUT NCPECKIOUCHUE HUCIOJb3YEMBIX THIIOB
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NECTHIHAOB: MHOTHEC, TAKHUC KAK HCOHHLUMTHHOHUABI, ABJIAKOTCA MCHEC TOKCHYHBIMH IJI1 MO3BOHOYHBIX, H HEO0-
XOOUMOCTh B UX MHOTIOKPATHOM NPHUMCHCHHUU CHIDKCHA, OOHAKO OHH ﬂeﬁCTBy}OT CHCTEMHO H BCACBIBAKOTCS H
PacrpeAeIOTCS MO PACTCHUIO MPH 00Pa0OTKE CEMSH U MOYBbI, BKJIFOYAS PACPEACICHUE B MBLIbIY U HEKTap.

Bbi10 00HApyxeHO, YTO CyOIeTaabHOE BO3ACHCTBHE NMECTHLUUIOB, BKJIHOYAs BO3ACHCTBHE XOJIHHIPIUYC-
CKHX HCOHHUIHMTHHOHUIHBIX HHCCKTHLHIOB (aFOHP[CTbI HHKOTHHOBBIX peuemopos) /MM XOJTHHIPTHICCKUX MH-
TULMIOB Ha OCHOBE (JOC(HOPOPraHMUECCKUX COCAMHEHUH (MHTHOUTOPBI ALETUIXOIMHICTEPA3bl), H3MEHSIIOT aK-
THUBHOCTb, PA3BUTHE, KIAAKYy SHL, MOBEACHUE, COOTHOLICHHUE MOJOB MOTOMKOB, CIIOCOOHOCTb K HOJETY U MOA-
BH)KHOCTD, CIIOCOOHOCTD K HABUTAIIUH U OPUCHTALMH, MHUIICBOC MOBCACHHUC, 06y'~{eHP[e, naMiaTbh H HMMY HHY IO
(yHKUHMIO, MOMY/IALMOHHYI0 JTHHAMUKY H YBEIHUYCHHE MPEIPACHONONKECHHOCTH H CMEPTHOCTH MUe OT 3aboJe-
BaHuii, Brmoyas Nosema. Cwm., Hanpumep, Pettis, Crop Pollination Exposes Honey Bees to Pesticides Which
Alters Their Susceptibility to the Gut Pathogen Nosema ceranae, Boime Ha 1. OyHIHIUIB U MUTHIUABI, HCIOJIb-
3YEMBIC MICTIOBOAAMHU, MOTYT HMETH BBIPAXKCHHOC BIUAHUC HA CIOCOOHOCTH Im4ET BBIACPKUBATH NMAPA3ZUTHYC-
ckyro uH(exuuro, Pettis, Beime Ha 4. HacTo myenbl HOABSPrarOTCA BO3ACHCTBHIO HECKOJIBKUX MECTUIMIOB, KO-
Topbie MOTYT UMeTh 3 ekt B3aumoneicTeus. Cm., Hampumep, Di Prisco et al., Neonicitinoid clothianidin ad-
versely affects insect immunity and promotes replication of a viral pathogen in honey bees, PNAS vol. 110, no.
46, Nov. 12, 2013, 18466-18471; Pettis et al., Crop Pollination Exposes Honey Bees to Pesticides Which Alters
Their Susceptibility to the Gut Pathogen Nosema ceranae, PLoS ONE (2013); Palmer et al., Cholinergic pesti-
cides cause mushroom body neuronal inactivation in honeybees, Nature Communications, 4:1634, (2013); Wil-
liamson et al., Exposure to multiple cholinergic pesticides impairs olfactory learning and memory in honeybees,
The Journal of Experimental Biology 216, 1799-1807 (2013); Derecka et al., Transient Exposure to Low Levels
of Insecticide Affects Metabolic Networks of Honeybee Larvae, PLoS ONE 8(7), e¢68191 (2013),
doi:10.1371/journal.pone.0068191.

BOSﬂeﬁCTBHe q)yHI‘P[I.[P[ﬂOB TAKXKEC YHHUYTOXKACT UJTA CHIDKACT KOJIHYCCTBO IMOJIC3HBIX FpP[6OB, HAXOAAIHX-
Csl Ha MBLIBLE, PE3yJIBTATOM YETO, BEPOSTHO, ABJAETCS 00JIeC BRICOKASA BCTPEUAEMOCTh 3a00ICBAHUI ¥ MEAOHOC-
HBIX IMYEN, BKIOYAs uHpekuu Nosema u ackocepos (o HpoHUH, TPHOHOE 3a00ICBAHUE).

['eHOM ITYeNT UMEET OTHOCHUTEIBHO MAJO T€HOB, KOTOPBIC CBA3AHbI C JETOKCHKALMEH, 0 CPABHCHHIO OTHU-
HOYHBIMH HACCKOMBIMH, TAKUMH KAK MYXH U KOMApBHI. HeKOTOpre U3 HauboIee BBIPDAXKCHHBIX paSJ’IH‘lHﬁ MEXOY
MYEeJAMH U JPYTHMH HACEKOMBIMH HAXOMATCS B TPEX CYNEPCEMEHCTBAX, KOAUPYIOIUX KCEHOOHOTHUECKUE AC-
Tokcuuuupyronme GapMeHTeL. B TO BpeMs kak OOJBIIMHCTBO TCHOMOB JPYTUX HACEKOMBIX COACPKUT 80 HIH
60nee reos uuToxpoma P450 (CYP), A. mellifera umeror Tospko 46 reHoB 1uToxpoma P450, mexay TeM kak y
yenoBeka umeercst 60 reroB CYP. MeaOHOCHbIE ITHETbI HMEIOT TOJBKO MPUOIH3UTEIBHO ITOJTOBHHY Iy TATHOH-
S-tpancgepas (GST) u kapboxcm/xomuacrepas (CCE) mo cpaBHEHHIO C OOTBIIHHCTBOM FCHOMOB HACCKOMBIX.
310 BKIIFOUAET HEXBaTKy B 10 pa3 unu 6onee menvra- u ancunoH-GST u CYP4 P450, nmpuuem mpeacrasurenci
3THX KJIAJ CBA3BIBAIOT C YCTOWYMBOCTBIO K MHCEKTHIMIAM B Apyrux Buaax. Claudianos et al., A deficit of de-
toxification enzymes: pesticide sensitivity and environmental response in the honeybee, Insect Molecular Biol-
ogy, 15(5), 615-636 (2006).

B TO BpeMs Kak ITyesbl 3BOFOLMOHHUPOBATIH, YTOOBI CIPABIATHC C (PUTOXMMHKATAMM PACTCHHUH U IHpHU-
POIHBIMH TOKCHHAMHM, B HACTOSILEE BpPEeMs OHH, KPOME TOTO, JOJDKHBI METAOOIH3HPOBATh U JCTOKCHU(PULUPO-
BATb AHTPONMOTCHHBIC HHCCKTHLUABI, MUTHLIUOBI, I‘ep6P[I.lI/[,HbI, q)yHI‘P[I.[I/[,HbI H 3arpA3HUTCIH BHCIIIHCH CpEakl, YTO
ABICTCA OCCHPELCACHTHOMH 3BOFOLUOHHON HATPY 3KOH.

KoHTpoJb CTpeccoBbIX (PAKTOPOB MIETOBOACTBA

ITpumeHEHHE 3aMECTUTENICH MEA MM MbLIbLBI (TAKUX KAK CAXapHBIH CHPOIL, KYKYPY3HbIH CHPON C BBICO-
KUM COJACpKaHHEM (DPYKTO3BI, ITIETHHBIN JEACHEL, "JNIENCIIKH H3 XKUpa", COAEpIKALIHE JKUP, Caxap H HeoOsA3a-
TCIBHO COJIb UM 3()UPHBIC MACA; "NEHEIIKU U3 MBUILBI", COACPIKALIME COXO, TPOMOKU H OOCHKHPCHHOE CYX0E
MOJIOKO, B KOTOpPBIE MOJXKET OBbITh JOOABICHA MBLIbLA, BO3MOXHO M3 00JACTEi, 3arpsa3HEHHBIX MECTHLMAAMH)
MOXET ObITh (PAKTOPOM, BHOCAIUMM BKJIAA B CHIpKkeHue nomyminuid myed 1 CCD mo HeCKOIbKMM NMPUYHHAM.
HapymeHnue nmuraHus, BEPOSATHO, SIBISETCA OCHOBHBIM (DAKTOPOM CHHOXKCHHA HOmy i muen. CHHTe3HpOBaH-
HbIC PALIMOHBI MYEJT MOMPOCTY HE 0OCCNIEYHBAKOT MUTATEILHON LICHHOCTH, MOTYYaeMOii MYeIaMH U3 CMECH Kaye-
CTBCHHOM NbUIbIBI. XOTA KAaYCCTBCHHBIC 66IIKI/[, yria€BOAbl H BUTAMHUHBI MOTYT OBITh npeEaoCTaBJICHbBI MEAOHOC-
HBIM ITYCJIAM B na6oparopuu, BCC €IIIC HCBO3MOXKHO NMOAACPKUBATH UX XUBBIMH B YCJIOBHAX U30JIALIHH B TCUC-
HHE OoJee ABYX MCCALICB HA CAMBIX JIYYIIHX PALTHOHAX, B HCBOJIC OHH, KAK MPABUJIO, JKUBYT, B CPEAHEM HpP[6IIP[-
sutenbHO 30 cyTok. Garvey, About Bee Nutrition, Posts Tagged: from the UC Apiaries newsletter-The Califor-
nia Backyard Orchard.

Mea coaep>KHT HECKOBKO BEILECTB, KOTOPBIC AKTHBUPYIOT PAaCMO3HABAHHUE MUTATEIBHBIX BEILECTB, METa-
00,M3M, JETOKCHKALMIO X MMMY HHBIC TIPOLIECCHI Y €BPONEHCKUX MEAOHOCHBIX e Apis mellifera mmoc apyrue
XHMHYECKHE BELICCTBA, MOJC3HBIE A/ 3M0POBbS MEIOHOCHBIX myed. Ha CTeHKaX ombLIseMBbIX BETOB BCTPEYa-
KTCA (DepMeHTbI, H OHH NONaAar0T B MEA NMOCPEACTBOM MPUIUIIAHUA K KOHCYHOCTAM ITYCIL. Taxoke H3BECTHO, YTO
YHOTPEOJICHHE CMOJT ACPEBLEB, CMOJUCTHIX PACTUTCIBHBIX KUAKOCTCH H APEBECHBIX COKOB ITyTEM BKJIFOUCHHUSA B
MPOMnOJIUC HIIH MYCTIUHBIA KJICH CHUIXKACT YYBCTBUTCJIBHOCTh MYCT KAK K HHCCKTHIUAAM, TdK H K MP[Kp06HbIM
HATOT€HAM U HOBBILIACT TPAHCKPUIILMIO TCHOB, OTBETCTBEHHBIX 32 JCTOKCHKALMIO. 3AMECTHTEIH MEAA UM Je-
NCIUKH U3 NBUIBLBI, KOTOPBIC HE COACPIKAT ITUX XHMHYCCKUX BEIICCTB, MOI'yT, TAKUM 06p330M, BHOCHTbB BKJIAd B
cHHIpOM Kpaxa kojgonud. Cm. Mao, Wenfru, Schuler, Mary A. and Berenbaum, May R., Honey constituents up-
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regulate detoxification and immunity genes in the western honey bee Apis mellifera, Proceedings of the National
Academy of Sciences of the United States, 110(22), 8842-8846 (2013). Mao et al. 0OHapy > UM, YTO KOMIIOHCH-
Thl MENAa, MPOMCXOMLIME M3 MbUIBLBI H 3KCCYJATOB [OCPEBbEB, BKIIOYAS MH-KyMApPOBYI KUCIOTY (=4-
THAPOKCUKOPHYHAS KHMCJIOTA), MMHOUEMOPHH, MUHOOAHKCHH M 5-METHIOBbIA 3()Up MUHOOAHKCHHA, SBJLTIOTCS
MOIIHBIMU HHIYKTOpaMH reHOB Huroxpoma P450, oCcymeCTBIAIOMMX ACTOKCUKALMIO YEPE3 psAA MPEACTABHTE-
neit cemericte CYP6 u CYP9. Maccoso-napaniensHoe cekpeHupoBanue PHK u anamus PHK-seq mokaszan, uro
H-KyMapoBas KHCIOTA CrielU(PUICCKH AKTHBUPYET BCE KJIACCHI TE€HOB JETOKCHKALMH, 4 TAK)KE OTIC/IbHBIC TCHBI
HPOTHBOMHKPOOHBIX MENTHAOB, TPEOYEMBIX A/ 3ALIMTHI OT NECTHLUIOB H MATOICHOB.

Te BHABI MEOHOCHBIX ITYEN, KOTOPBIC FHE3JATCS B AYIJIAX ACPEBBEB, HCMOIB3YOT MPOMOIHC IS 3aKPbI-
THS TPEIUMH B YJIbAX TAK )K€, KAK U MYE/bI B YIbAX OJOMALIHCHHBIX ITYC], XOTSA AUKHEC MEIOHOCHBIC MYEIbI MO~
KPBIBAFOT BCKO BHY TPECHHIOK MOBEPXHOCTDb B UX THE3J0BOM IYIUIE, B TO BPEMs KaK OJOMALIHCHHBIC MEIOHOCHBIC
ITYEJTBI OTKJIAABIBAIOT CPABHUTEIBHO MAJIO CMOJIBI B ITYCTOBOTUECKUX YIIbSX.

BbII0 MPOIEMOHCTPUPOBAHO, YTO MOKPBITHE U3 mpomoarnca HHruoupyer AFB (Antinez 2008), rpu0s! u
BOCKOBBIE OTHEBKH; Spivak MpoJeMOHCTPUPOBAI, YTO MPOIOJUC H3 HEKOTOPHIX PETHOHOB SABIIETCA 3P PEeKTUB-
HBIM MPOTHB Varroa U B HACTOSLICE BpeMs H3y4aeT ero 3pdexT Ha BUPYChl. 3HAUUTEIbHBIH HHTEPEC MPEACTAB-
10T AaHHbe (Simone 2009) 0 ToM, YTO OOMIHME MPOMOJHCA, MO-BUAMUMOMY, CHHXKACT HEOOXOIUMBIC YCUIHS
JJ11 UMMYHHOH (DyHKLHM MUEN, TAaKUM 00pa30M, KOJOHHUS IM4E] MOCPEACTBOM CAMOJICUCHUS NMPOTUBOMUKDPOO-
HBIMH XMMHYCCKHMH PEarcHTaMM U3 PACTCHMH, MOABEPracTCs MEHBIIMM META0OIHYECKUM 3aTpaTaM A OOpb-
6wl ¢ matoreHamu. Oliver, Sick Bees - Part 3: The Bee Immune System, American Bee Journal, October 2010.

Mensenu, rpHOBI H ITUETBI

ABTOp H300pETEHUS 3AMETHI, BO BPEMs OJHOTO M3 €0 MHOTHX NMOCEINECHUH peIMKTOBbIX JecoB Olympic
Peninsula, Washington State, enxy, nonapananuyr measeaeM (¢pororpaus mpeACTaBICHA B KHHUIC, aBTOPOM
KoTopoH oH saBiterca: Mycelium Running: How Mushrooms Can Help Save the World, 2005, pg.70, figure 75.
Ten Speed Press, Berkeley). B HayuHO#t muTepatype, KacarwIICHCs B3aUMOICHCTBHAM MSKIY MEABCIIMH H IPHU-
6amu, yTBepKIaeTCs, YTO BUABI Fomitopsis, ApeBeCHbIC TPYTOBUKH KOPUUHEBOW 'HUIIM, BKIIOYAS YacTO BCTPE-
yaemblii Fomitopsis pinicola u penko BcTpeyaemeii Fomitopsis officinalis, Op11u Hanbonee pacnpoCcTpaHEHHBI-
MH BHIaMH I'pHOOB, KOTOPBIC POCJIH ITOCIEC HAHECEHHS MEIBEIEM LAPANMH B XBOWHBIX JIecaX THXOOKEAHCKOIO
CEBEpO-3amaaa u B APYTHUX MECTaX. YUEHBIC, H3yUArOIIHE J1eCa, OKA3alH, YT0, KOTAa MEABEIU LAPANaoT )KUBOE
JIEPEBO, OHU OCTABIIIOT OTKPBITYIO PAaHY M BHABI FOMIitopsis OMMOPTY HHCTHYECKU MOTYYarT 00J1aCTh A1 BXO-
xraeHus uH(pekuuu. [Tocne omapaneiBaHusa OOratas caxapoM CMOJIA YacTO MPOCAYMBAETCS B KAYECTBE KArelnb,
MPUBJICKATEIBHBIX JI1 MEABEACH U muei. JIEHCTBUTENBHO, KOTIA aBTOP BEPHYJICH YEPE3 HECKOJIBKO JIET K TOMY
K€ OLAPANaHHOMY MEIBEJCM JEpPEBY IIyOOKO B PENHMKTOBBIX JIECAX BJAOTIb KKHOH BETBH PEKU XOX, I'PHOBI
Fomitopsis pinicola maoa0HOCHIH U3 TEMEPh YNABLIETO ACPEBA.

"Ha MOIOABIX XBOHHBIX ACPEBbIX, B YACTHOCTH KATH(OPHHHCKOH MMUXTE, MEABEAU CAUPAIOT MOJIOCH! KOPBI
3y0aMu, YTOOBI JOOPATHC 10 HACCKOMBIX HITH CIAAKOTO COKA, HAXOAAIIUXCSA BHYTPU. 3yObI MCABEASA OCTABILIIOT
JUTMHHBIC BEPTHKAIbHBIC OOPO3bl B 3200T0HH, H BOKPYT OCHOBAHMH EPEBbEB, KOTOPHIC OHH OOIUPAOT, BCTPE-
YAKOTCS KPYITHBIE MOJIOCHI KOPBI. JTH OTMETHHBI, KAK IPABUJIO, HAHOCATCS C aIpeid 10 HIONb, OHAKO PE3yJIbTa-
ThI MOXKHO HAa0MFOOATH KPYTJBIH rox. 3Ta aKTUBHOCTb JOOBIBAHHS ABJAETCS YACTOH HA MUIAHTALMAX JACPEBBEB,
rae OoNbINME TPYIIIbI ACPEBHEB MMEKOT CXOJHBIH BO3PACT W OTHOCATCA K omHoMmy BHay". Link, Living with
Wildlife: Black Bears, Washington State Dept. of Fish and Wildlife.

[To sroif npuuMHE 32 MeaBeACH ObLIAa HA3HAUCHA HArpaJa 3aHHTECPECOBAHHBIMH B JIECE CTOPOHAMH, MOCKOIb-
Ky TOJArajy, Yr0 MEJBEIH CHIDKAIOT NMPUOBLIBHOCTH IPOM3BOJCTBA M3 JIECOB MUJIOMATEpHANTOB. OXOTHHKAMH,
HAHATHIMH KOMIIAHHSMH IO 3arOTOBKE MHJIOMATEPHAIIOB, OBLIH YOUTHI JECATKH ThICSY MeaseacH. B 1990-x 6b110
OTKPBITO, YTO MEABEAU B ACHCTBUTEILHOCTH MPUHOCAT MOJB3Y JIECaM, JOCTABJIAS MOPCKHE MUHEpAIbI, B 4acT-
HOCTH (hoc(op u a30T, BCICACTBUC TOOBIMU HMH JIOCOCA U (POPENH B PEKAX, COCCAHUX C necamu. OTHOM U3 MpH-
YHH TOTO, YTO HH3MHHBIC PEIMKTOBBIC JIECA 3HAYUTEIBHO OOJBILUE, YEM PEIUKTOBBIC JECA HA BO3BBILICHHU HA
HECKOJIBKO THICSY (DYTOB BBIIIE MPEACTIOB JOCATAEMOCTH MHIPHPYIOLICH PBIOBI, SBIAETCA TO, YTO MEABEIHU IPHU-
HOCSIT OCTaHKH PbIO Ha Oeper, JOCTABIIAA COCEIHHM ACPEBbAM MOJE3HBIH (ocHOp U APyTHE MHHEPANIBI, KOTOPbIC
BJIMSIOT HAa POCT AepeBbeB. JII0AM YaCcTO CKIOHHBI K MPHHATHIO PELICHHH, MPOTHBOMOI0KHBIX HX JOITOBPEMEH-
HBIM HaHOOJIBLIMM HHTEPECAM, BCICACTBUE ()y HIAMEHTAILHOTO HEMOHUMAHHS B3AUMOCBS3aHHOCTH B MPUPOJE.

B Stamets, Growing Gourmet u Medicinal Mushrooms, 1993, p. 42-43, aBTOp HACTOAIIETO0 H300PETCHUA
yTBepKaaeT: "B TeueHue 6 HEACTh OAHOTO JICTA MUEIBI ATAKOBAIU TPHOHMIY KOPOJICBCKOU cTpo(apuu, oOHa-
’Kasg MMLEJIMH UI1 BO3ACHCTBHA BO3AYXa M BHICACHIBAIM OOOTAINEHHYIO CAXapaMH LHUTOIUIA3My H3 paH. MOKHO
OBLIO OTCIEIUTh HEMPEPBIBHBIH KOHBOW ITYEI C YTPA A0 BEYEPa OT HAIUIUX YJIbEB A0 IPHOHOIO Y4acTKa, 0 TeX
Nop, MOKa FPHOHUIA KOPOJICBCKOH cTpodapuu OykBanbHO HE ObLIa paspyiueHa. Korna coobmeHue 00 3toM (e-
HOMeHe ObL10 omy0aukoBaHo B Harrowsmith Magazine (Ingle, 1988), mienoBoabt CeBepHOi AMEPHKH HAIHCA-
JIM MHE, YTOOBI COOOIIUTH, YTO OHH JABHO 03aJAYCHBI BICUCHUEM IMUET K KyyaM ONMUJIOK". XOTS CIICHUATUCTY B
JAHHOH 00JIACTH MOKET HE OBITh OYCBUIHO, TO JIH MUE MPUBICKAT MULCIHH, TO JIH TUTHHH B APSBECHBIX OIHJI-
Kax WJIM JPEBECHBIC CMOJIBI B ONMUIIKAX, ABTOP M300PETEHHUS 3aKkmo4uun "Tenepp OUYEBHIHO, YTO IMYETbI UCKAIH
PACTIONOXKEHHbIA HIDKE CIIAAKUN TPUOHON MUICTHIA".

TpeOyercs cpouHOe peLIcHHE NPOOJIEM yXY AWCHHUS 300POBbS MYET X CHHAPOMA KPaxa KOJOHHH.
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Onucanne u3odpereHnst

ABTOp HACTOSINETO W300PETEHHE CUMTACT, YTO OOBEAUHEHHE U B3AMMOJCHCTBHE HECKOIBKHX MHKOJIOTH-
YECKHUX CIOCOO0B M KOMIIO3HIMH SBIIIOTCA BO3MOKHBIM KOMILIEKCHBIM pemeHueM npodnembl CCD. Kaxpiit
U3 3THUX 3JICMCHTOB MOXXET OBITH JOCTATOUYHBIM A1 oOecneueHus 3QPeKTa, MPUBOIALICTO K MPEIy MPCIKACHUIO
wm cHkeHHI0 CCD. B kauecTBe KOMITIEKCHOH MIAaT(OpMbl YACTHYHBIX PELICHHHA COBOKYITHOCTh 3THX CIOCO-
00B TOCTUTHET CHHEPrHYECKOH MoJb3bl. bonee KOHKPETHO, HacTosAMIee H300peTEHUE CPOKYCHPOBAHO HA MPOTH-
BOBHPYCHBIX M MOBBIIAOMIUX MPOJODKUTEIBHOCTD JKH3HU 3((PEeKTaX IKCTPAKTOB YHCTOTO KyJIBTUBHPYEMOTO
MHLIEIHSA, PA30aBICHHOTO 10 KOHKPETHBIX JUANIA30HOB, KOTOPBIE SBIISIFOTCS MOJIE3HBIMHU IS ITUEI.

OCHOBBI 3THX KOMIIO3HIMH H CIIOCOO0B BKIIOYAKOT BHEKJICTOYHBIC IKCCYJAThI U IKCTPAKTHI, MOJTYUYCHHbIC
U3 HUX, YHCTOTO KyJbTHBHPYEMOIO MHUEIHA A0 (OPMHUPOBAHUS IMJIOJOBOTO Tela B BUAAX rpubos Agaricales,
Polyporales 1 Hymenochactales B koMOMHALMU MM HE3aBUCHUMO. [IPEKOHHIUATBHBIN MHLUCITHA M 3KCTPAKTHI
MPEKOHUIHAIBPHOTO MHLEIHUS SHTOMONIATOTCHHBIX TPUOOB HEOOS3aTENIPHO MOYKHO MCHOJB30BATh JJI1 KOHTPOJIA
KJICIUeH M Ipyrux NapasuTOB Muea W yabeB. CMECH 3THX 3KCTPAKTOB U MPOAYKTOB A IMYE, TAKHX KaK KOPM
JUIA TYET M CIped A 00paboTKU Imuen, 00eCHEYHBAIOT MHOXKECTBO PEIICHUH, IIOMOTAOIIUX MPEIOTBPATUTH
CCD wn nomoraromux mienam npeonosierb CCD. PannoHamsHbIe pereHus mpodaeM, NPUHOCIIIMX Bpex Mye-
JaM, SIBJIAFOTCS PE3YIbTATOM CTUMY/ISILMM X MPUPOIHOMN 3aLIUTHI MOCPEACTBOM YJIyHILICHHUS YCAOBUN OOUTAHUS
C TOMOILBIO ITOJIE3HBIX IPHOOB, HAIIPUMEP IyTEM BHECEHHUS (POPMHUPYIOLIMX IIJIOJOBOE TEJIO IPHOOB, KOTOPHIC
00JIaJar0T TPOTHBOBUPYCHBIMH CBOMCTBAMHM, B APEBECHHY, OOCCIICUCHUS THUCHUS ¥ B KOHCUHOM HTOTE YBJIAX-
HCHHS THE3J0BBIX Iy e, KOTOPBIE MOTYT OBITh MOJIC3HBIMH JJIS ML

ABTOp M300pETCHHS BBIACTUN PA3IHMYHBIC IMTAMMBI (DOPMHPYIOLIMX MJIOJ0BOC TEJIO TPUOOB, BKIIHOYAS
Pleurotus ostreatus, Trametes versicolor u Psilocybe azurescens, KoTopbie MpoAEMOHCTPUPOBAIH Y Iy YIICHHY FO
CIOCOOHOCTS K "OHopeMeaHanuu" WM "MUKOPEMEIHALMH" PA3IHYHBIX TOKCHHOB, BKIIOYAIOLIMX HEPTh, IIECTH-
IUIbI M HEPBHBIC Ta3bl, TAKUE KaK 3apHH, 30MaH u VX (aumeruamerundochonar), padoras ¢ Battelle Laborato-
ries, H OTKPBIThIA OTYET MO 3TOH TeMe Obul omyOmkoBaH B Jane's Defence Weekly (Fungi could combat chemi-
cal weapons, Jane's Defence Weekly, 1999. 32 (7):37.)

ABTOp H300PETCHHA TAKXKES BBIACUI Pa3IHMYHBIC IITAMMBI PUOOB, BKFouas Fomitopsis officinalis, Fomi-
topsis pinicola, Ganoderma applanatum, Ganoderma annularis, Ganoderma lucidum, Ganoderma resinaceum,
Inonotus obliquus, Irpex lacteus, Phellinus linteus, Piptoporus betulinus, Pleurotus ostreatus, Polyporus umbella-
tus, Schizophyllum commune u Trametes versicolor, KOToOpsle TPOAEMOHCTPHPOBAIHU Y Iy YIICHHBIE IIPOTHBOBH-
PYCHBIEC, QHTHOAKTEPHAIBHBIC, IPOTHBOTPHOHBIC H AHTUIPOTO30MHBIE CBOHCTEA.

Be3 cBsa3u ¢ kakoH-1MO0 TEOpHUEH aBTOP HACTOAIIETO M300PETCHHSA MOJAracT, YTO 3T BHIBI IPUOOB 000-
FalleHbl COCOUHCHUSMH, KOTOPBbIC AKTHBUPYIOT ICHBI [ JETOKCHKALIMM M 3AIUHUTHI OT 3arpsA3HUTECH, MeCTH-
IHJ0B U MAaTOTCHOB y JKUBOTHBIX, BKJIIOYAs YeJOBeka U myes. [IyTeM MHOTOKpAaTHOTO KyJIbTHBHPOBAHHUS H pac-
IIMPEHHUS HECHOPYJIUPYIOLUIMX CEKTOPOB JHTEMONATOICHHBIX I'PUOOB aBTOP H300PETECHHSA TAKKE OTKPBLI, YTO
TAKOH "mpecnopy mHpyomMi" WM "HPEeKOHHIHATBHBIN" MHIUCIHH M IKCTPAKTHI MPCKOHUAHAIBHOTO MULICITUSI
HCITyCKAIOT 3alaxH M apoMarsl (B auamaszoHe oT "upucku" Metarhizium anisopliae u Aspergillus flavus o "Ba-
HHUIIBHOH KOJBI" M "PO’KACCTBEHCKOTO JeAcHIa" Beauveria bassiana"), # uX BKYCHI SBISIFOTCS IIPUBIICKATEIbHBI-
MH /11 )KUBOTHBIX, B TOM YHCJIC YEJIOBECKA H KAK HECOLMATIbHBIX, TAK M COLMATIbHBIX HACCKOMBIX, YTO 00eCHeyH-
BACT MPEHMY LIECTBA A1 OOPHOBI C MAPA3UTAMHU, TAKMMH KaK KM Varroa.

Janee, aBTOp H300PETCHUSA MOJAracT, YT0 KOJOHU3AUUSA Fomitopsis ApEeBECHHBI BCICACTBHE ACATCIBHOCTH
MeABeACH U MOMaJaHHe MX B 00JaCTh PAHBI (CM. BBILIC) MPUBOAUT K MPOIYIHPOBAHHIO (DEPMEHTOB (JIAKKA3bI,
JMTHUANEPOKCHAA3BI, LEJUIFONA3bI), 3PrOCTEPHHOB M APYTHX CTEPUHOB, MHKO(JIABOHOMJOB M OCOOCHHO psiJa
HUTATECIBHBIX KOMIUICKCHBIX IOJHCAXAPHAOB, KOTOPbIC Pa3MATYAOT JPEBECHHY, OOCCICYUBAIOT BOIY, NMHUTA-
TEJIbHBIC BELIECTBA U UCMYCKAKOT apOMAThI, BCE U3 KOTOPBIX MPHBICKAKOT MYEJI, B TO BPEMs KAK BHEKJICTOUHBIC
9KCCYAAThI, CEKPETHPY EMBIC MHLETHEM, MOTYT OBITh 0OOTALICHBI I-KYMAPOBOH KUCIOTOH M KyMApHHAMH H TJH-
KO3HJAMH HE3aMEIUCHHBIX U 3AMCIICHHbIX OCH30HHOM, KOPHYHOH U KyMapOBOH KHCIIOT, BCE H3 KOTOPBIX CTUMY-
JHPYIOT AKTUBALMIO TCHOB U (DEPMEHTOB MPUPOAHOTO LUTOXpoMa P450 u Takke 00eCIIEHHBAIOT MPOTHBOBUPY C-
HBIC U AHTHOAKTEPHANBHbBIE CPEJICTBA, BCE M3 KOTOPBIX 3KCHPECCUPYIOTCS B MPOLECCE PA3JIOKEHUI HHOULMPO-
BAHHOTO JepeBa. [IpoucxoauT 3kcCy Janus KOMIUIEKCHOTO IPHOHOT0 HEKTAapa, YTo 00ecneynBacT pu3noIoruye-
CKYIO HOJB3Y U YCHIMBACT BPOXICHHBIH HMMYHHTET HMUE Yepe3 MHOTOYHCICHHBIE KACKAABI IO MEpe TOro, Kak
JepeBbs Pa3araroTcs. B HEKOTOPBIX CIIy4asX MYeNIbl THE3AATCSA B 3TUX OPEBHAX MM B NMOYBE MOJ HHMH, MOJIY-
Yas N0Jb3y JOJTOBPEMEHHOTO KOHTAKTA. 3aTEM ITYEIIbl MOTYT BKJIFOYATh 3TH MOJIE3HBIC BEILECTBA B MEJ, IPOIIO-
JIUC U COTBI, YTOOBI 3ALIUTHTH MOTOMCTBO, MATKY U B HTOTE¢ KOJOHHIO.

Tarke aBTOp H300PETEHHS MOIATACT, YTO KOMOMHALMU BHAOB I'PHOOB, OMUCAHHBIX BBHIIIE M HIDKE, BKIFO-
Yasi, HO He OTPAHHUYHMBASCh HMH, HAXOJAIUUECS B HUX (DEHOJIBI, MOTYT UMETh TUTUBHBIC HIM JAKE CHHEPrHYe-
CKHE TOCIEACTBHUS, BKIIFOYAs PETYJSILUIO H AKTHBALMIO PACNO3HABAHMSA ITHTATCIBHBIX BEILECTB, META0OIH3MA,
JETOKCHKALMH, MMMYHHUTETA H TCHOB H CHCTEM MPOTUBOMHMKPOOHBIX menTuIoB. Hacrosiee H300peTeHHE BbI-
CTyNaeT HEMOCPEACTBCHHO B IOJACPKKY CBA3H MEXIY KOHTAKTAMH ITYEN C TPUOAMH, KOTOPBIC SIBJISIFOTCS MOJIE3-
HBIMH, HE TOJBKO C TOYKH 3PCHHS MHUTATEILHOCTH, HO OCOOCHHO C TOYKM 3PCHMSA AKTHBALMU KACKATOB LIMTO-
xpoma P450 nis ae3akTuBanuu 4 METabOIM3MAa KCEHOOMOTHKOB H AHTPOIIOTCHHBIX TOKCHHOB.

Hacrosiee M300peTeHHE OTHOCHTCA K MHOXKECTBY YACTHYHBIX PELICHHH A MPEIOCTABICHUS YUYCHBIM,
(epmepaM, OHOTEXHOIOTAM, MOJUTHYECKUM JCATEISAM U HICHHBIM THACPAM OHOJOTMYECKUX HHCTPYMEHTOB B
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BHJIC MPAKTHYHBIX H MACIITAOHPYEMBIX JEKAPCTBEHHBIX CPEACTB J0 TOTO, KAK 3KOJOrHyeckas karactpoda nmpu-
BEJCT YEIOBEUECTBO K KAK HHKOIJA OTPAHMYCHHBIM BO3MOKHOCTSAM IO MEpE TOro, Kak OHOpa3HOOOpa3ue CHHU-
3uTca. KOMOMHALMHU 3THX YACTHYHBIX PELICHHHA KyMYJITHBHO M CHHEPTHUECKH OOECIIEUaT TO, YTO HEOOXOIUMO
myeaam A npeogoncuus CCD.

Bbou1o oOHapykeHo, uro 3kcTpakThl Fomitopsis pinicola, Fomes fomentarius, Inonotus obliquus Gano-
derma resinaceum (Ganoderma lucidum var. resinaceum) u Schizophyllum commune sBsroTCS 3P PeKTHBHBIMU
B OTHOIUCHUH BHPYCHOH HArpy3KH Y MEAOHOCHBIX ITYENT M MPOAJICHHUS XXU3HU pabouux myen. "Byxyuu 3HTOMO-
JIOTOM C OTBITOM HCCIICAOBAHHUS ITYEI, COCTABILTIOMMM 39 JET, MHE HEH3BECTHBI HUKAKHE COOOIICHHA O Mare-
puanax, KOTOpble IMPOAJICBAIOT JKH3Hb pabouux myen 6ombnre, yeM 310" - Dr. Walter "Steve Sheppard, Chair,
Department of Entomology, Washington State University, Pullman, Washington (muunoe cooOmienue). Teneps
aBTOP M300pETECHHUS MPEAINOAracT B KA4eCTBE CICACTBHA H300pPETCHHS, UTO IPYTHE JECHBIE TPYTOBbIC I'PHOBI,
HanpuMmep Oepe30BhIi TPYTOBHK Piptoporus betulinus, # MHOTOYHCIICHHBIC APYTUE JICCHBIC BHABI MOTYT HMETh
00JIce BBICOKHE HJIM MCHEE BBICOKHE MPOTUBOBHPYCHBIC M MOBBIMAOIIKUEC JIUTCIBHOCTH JKU3HH 3(D(EKTHI HA
3A0pPOBbE IMYEN, KOTAA 3KCTPAKTHI YUCTOTO KyIbTHBUPYEMOTO MHULECIHS MOIYYArT H pa30aBiIIOT A0 ONTHMAb-
HOr0 AUana3oHa, U MpeaoCTAB/IIIOT B KAUCCTBE NMUIH, B MHTHEBOM BOAC, B MCAC, B JICMICIUKAX M3 NbIIBLBI, ITPO-
MOJHUCE, HTTH JAKE BKIHOYAKOT B APCBCCHBIC PAMBI, HCIIOJIb3YEMBIC AJI1 KOHCTPY HUPOBAHUA MUYCIUHBIX YJIBCB, HIIH
BKITIOYAKOT B JIMNKHC MOJOCKU, HAKJICHBACMBIC HA MUCTUHBIC yibsa. [IpeodnagaroiuMu mpeaCTaBISIOIUMH HH-
TEPEC BHIAMH BHPYCOB SIBIIFOTCA BHPYC Ae(OPMALMH KPBITA, BUPYC MEIIOTYATOTO PACIIIOA, W3PAUIBCKHHA
BUPYC OCTPOr0 MAapajiuya M BHPYC YEPHBIX MATOYHUKOB, KAKABIH U3 KOTOPBIX MOXET YCHIMBATH AKTHUBHOCTh
JPYTHUX BUPYCOB H NMATOTCHOB, MIOCKOJIbKY HMMYHHTET HE BBIACP)KUBACT BPEAOHOCHOTO Ky MY JIATHBHOTO 3(dek-
Ta 3TUX H APYTHX MHOXKECTBEHHBIX CTPECCOBBIX (DaKTOPOB.

Kaxk 3amerun AmxpOepr DHHIITEHH: "MBI HE MOXXEM PEIUHTh HAIIH MPOOIEMBI, PA3MBIIIIIAA TEM XKE Iy TEM,
KOTOPBIM MBI CO3Ja/H UX".

JIaHHBIH MaTEHT CleayeT 3Tod (unocoduu, mpeaaaras KOMIUICKCHYK MIAT(QOPMY CHHEPTHYCCKHX peLie-
HP[I\;[, HANPABJICHHBIX HA MHO>KECTBO np06neM, KOTOPBIC B KOHCYHOM HTOIC MOMOTYT IMTYCJIAM NPEOAOJICTh CHH-
JIPOM Kpaxa KOJIOHHH.

Kparkoe onucanue yepre:xeii

Ha ¢ur. 1 npencrasieH muHeiHb rpaduk,

ﬂeMOHCTpI/[py}OH.lP[ﬁ NPOUCHTHYK) BBDKUBACMOCTD IMYET C TCUHCHUEM BPEMCHHU, KOTOPBIM JABAJTA 3KCTPAKTHI
mutenus Inonotus obliquus (0,1, 1 u 10%) ¢ Bogo# ¢ caxapoM MO CPABHCHUIO C KOHTPOIBHOM MOMY JILHEH, KO-
TOPY}0 KOPMUJIH TOJIBKO BOJOH C CaXapoM.

Ha ¢wur. 2 npeacraBieH THHEHHBIH rpauk, JeMOHCTPHPYIOIIMH MPOLECHTHYIO BBDKUBAEMOCTH ITUEI C Te-
YCHHUEM BPEMEHH, KOTOPBIM JaBau KCTpakTsl Muneaus Ganoderma resinaceum (0,1, 1 u 10%) ¢ Boxo#i ¢ caxa-
POM MO CPABHEHHUIO C KOHTPOJIbHOM MOMYILUEH, KOTOPYH KOPMHIIU TOJbKO BOJOH C CaxapoM.

Ha ¢wur. 3 npeacrasieH auHEHHBIN rpaguk, JeMOHCTPHPYIOIIMH MPOLECHTHYIO BBDKUBAEMOCTH ITUEI C Te-
YCHHUEM BPEMEHH, KOTOPBIM AABATH 3KCTPakThl Muuemms Fomitopsis pinicola (0,1, 1 u 10%) ¢ Bomoii ¢ caxapom
MO0 CPABHEHUIO C KOHTPOJILHOM MOMY IUEH, KOTOPY KOPMHIIH TOJbKO BOJOH C CaXapoM.

Ha ¢wur. 4 npencraBieH THHEHHBIN rpauk, JeMOHCTPHPYIOIMH MPOLECHTHYIO BBDKUBAEMOCTH ITUEI C Te-
YCHHEM BPEMCHH, KOTOPBIM JaBajtH 3KCTpakThl Munemus Fomes fomentarius (1%) ¢ Boaoit ¢ caxapom no cpas-
HEHHIO C KOHTPOJIbHOM MOMYILUEH, KOTOPYH) KOPMUJIU TOJIBKO BOJOH C CAXapoM.

Ha ¢ur. 5 nmpeacrasieHa OUCHKA BBDKMBACMOCTH C MOMOINbK) rpaduka Kammana-Meiiepa (OrpaHHuCHHE
MPOAYKTA), AECMOHCTPHPYIOIIAA JOMIO ITYEJ, BBDKUBIIMX C TEYEHHEM BPEMEHH, KOTJA UM JABAU 3KCTPAKTBI
Fomes fomentarius (0,1, 1 u 10%) ¢ Bomoit ¢ caxapoM IO CPABHCHHIO C KOHTPOJBHOH MOMY/IALUEH, KOTOPYIO
KOPMUJIH TOJBKO BOJOM C CaXapoM.

Ha ¢uwur. 6 npencrasneHa cToa0UKOBas JUArpaMMa, ICMOHCTPHPYFOIIAS OO YPOBCHD BUPY CHBIX YACTHII
B KOHTPOJIBHOH MOIYJISIMYU H Y ITYEJI, KOTOPBIM JaBaJH 3KCTPakThl Muuesms Inonotus obliquus (0,1, 1 u 10%) c
BOJOH € CaxapoM MO CPABHEHHUIO C KOHTPOJbHOU MOMYyJIALMEH, KOTOPYIO KOPMHJIU TOJNBKO BOJOM C CaxapoM B
HyJICBOH MOMEHT BPEMCHH, Yepe3 OJHY HEJCIO H 1BC HECIH.

Ha ¢wur. 7 npencrasneHa cToa0UKOBas JuarpaMMa, ICMOHCTPHPYFOIIAS OOl YPOBCHD BUPY CHBIX YACTHII
B KOHTPOJIBHOH IOIy JBILHH, KOTOPYIO KOPMHIH TOJIBKO BOJOW C CAXApOM, H y ITYEJ, KOTOPBIM JABATH 3KCTPAK-
1h1 Munetua Ganoderma resinaceum (0,1, 1 u 10%) ¢ BoAo¥ ¢ caxapoM MO CPABHCHHIO C KOHTPOJBHOH MOy JIs-
LUEH B HYJEBOH MOMEHT BPEMEHH, YEPE3 OJHY HEACIO U YEpE3 ABE HEACTH.

Ha ¢uwur. 8 npeacrasneHa cTonOUKoBas JuarpaMMa, JCMOHCTPHPYFOIIAS OOl YPOBCHD BUPY CHBIX YACTHII
y I4eJI, KOTOPBIM JaBaJH KCTPAKThI MuLeaus Fomitopsis pinicola (0,1, 1 u 10%) ¢ Boao¥t ¢ caxapoMm mo Cpas-
HCHHUIO C KOHTPOJIbHON MOMY/SLHUEH, KOTOPYIO KOPMUJIH TOJIBKO BOJOM C CaXapOM B HYJEBOH MOMEHT BPEMCHHU
U Yepe3 OHY HEACIO.

Ha ¢uwur. 9 npencrasneHa cTonOUKoBas JuarpaMMa, JCMOHCTPHPYFOIIAS OOl yPOBCHD BUPY CHBIX YACTHII
y I4es1, KOTOPhIM JaBaiaH 3KCTpakTsl Muueaus Schizophyllum commune (0,1, 1 u 10%) ¢ Bomoii ¢ caxapom no
CPABHEHUIO C KOHTPOJIBHON MOMYJIALHUEH, KOTOPYIO KOPMIIH TOJIBKO BOAOH C CaxapoM B HyJIEBOH MOMEHT Bpe-
MEHH H Yepe3 ABE HEJCIH.

Ha ¢ur. 10 npeacrasieH THHEHHBIA rpaduk, JEMOHCTPHUPYFOIIHIA MOPOrOBOE 3HAYCHHE YHCIIA LIHKJIOB I
BHPYCAa YEPHBIX MATOYHUKOB C TCUYCHHEM BPEMCHHU B KOHTpOJ’IbHOI\;[ NMOMy JIIUHA U Y MYCJI, KOTOPBIM JABAJIH 3KC-
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TpakTel Munenusa Inonotus obliquus (1%) u Ganoderma resinaceum (1%) ¢ Boao# ¢ caxapoMm MO CPABHEHHIO C
KOHTPOJIbHOH MOy JSILMEH, KOTOPYHO KOPMHUJIH TOJIbKO BOJOH C CaXapoM.

Ha ¢wur. 11 npeacrasieH TuHCHHBIH rpaduK, ACMOHCTPHPYFOLIHIA MOPOTOBOC 3HAUCHUE YHCIIA LIUKIIOB IS
BHPYCAa YEPHBIX MATOYHHKOB C TCYCHHEM BPEMCHHU B KOHTpOIIbHOI\:[ MOy JIILUHA U Y MYCJI, KOTOPBIM JABAJIH 3KC-
TpakTsl Muneaua Inonotus obliquus (1%) u Ganoderma resinaceum (1%) ¢ BOIO# C caXxapoM IO CPABHCHHUIO C
KOHTPOJIbHOH MOy JISILMEH, KOTOPYHO KOPMHUJIH TOJIbKO BOJOH C CaXapoM.

Hanayumuii cnoco6(b1) ocymecTB/ieHHsI H300peTeHHs1 ¥ IPOMbIIIJICHHAsS] TIPHMEHHMOCTh

[MTyesl BCE OOJIBIIEC CTATKMBAKTCA C HOBBIMH AHTPOTMOTCHHBIMH CTPECCOBBIMH (pakTopamu. Ha mpoTsoke-
HUHM COTEH MHUJUTHOHOB JICT IPUOBI 3BOTFOLMOHUPOBAIH, YTOOBI OOPOTHCS C BUPYCaMH, OAKTCPUSIMH H APYTHMH
rpuOaMu; 3BOTFOLHOHHPOBAIH, YTOOB! HH(PUIMPOBATH MAPA3UTOB, B TOM YHCJIE HACEKOMBIX; IBOIIOLHOHHPOBA-
M UX (pepMEHTHI A pa3pyIUeHUs TOKCHHOB; 3BOJFOLIMOHUPOBATIH UX BEIIECTBA U1 AKTHBALMHU TAKUX IPOLIEC-
COB. DTO O3HAYAET, YTO OHH OOCCMEYHUBAKOT MOTCHI[HANBHBIA MUINCBOW KIAX U3 COCAUHCHHM, MOJNC3HBIX IS
3AIUUTHI MUYEN W APYTUX ONBUIMTEICH OT TAKHX YIpO3, BKJIFOYAs MHOKECTBO IPTHBOBHUPYCHBIX, AaHTHOAKTEPH-
AJIBHBIX, HpOTP[BOFpP[6HbIX H aHTP[IIpOTOSOI\:[HbIX COCHP[HCHP[I\:[ H COCHP[HCHI/[I\:[, MPUTOAHBIX A1 AKTUBALUH ITHLIC-
BapP[TeIIbHOI\:[ CHCTEMBI, CHCTCMbI ACTOKCHKAIIHH H P[MMyHHOI\:[ CHCTCMBI ITYCII.

Be3 cBs3u ¢ KakoH-MHMOO TCOPHEH ABTOP M300PETCHUA MOJIAracT, YTO 3KCTPAKTHI MUICIUSA TPUOOB CIICIHU-
(bryecKu MOXYTHPYIOT, HHIYLMPYIOT M MOBBIIIAIOT IKCIPECCHIO OCYLIECTBIFOIIUX JETOKCHKALHMIO H KCEHO-
OHMOTHYECKHX MeTa6o.rm3pr}0Luux ITCHOB, B YACTHOCTH AKTHBHUPY A BCC KJIACCHI TCHOB ACTOKCUKALIUH, YBCIUYHU-
Basi META0OTH3M NMECTULMAOB B CPECAHCH KHUIUKE, ()yHKUHOHHPYS B KAYECTBE IUTATEIBHBIX BECIUECTB, PEryJIH-
PYIOIIMX HMMYHHBIE HPOLIECCHI M MPOLECCHI ACTOKCHKALMU, AKTHBUPY I HMMYHHBIC, METAOOIHYECKHE U ITHIIC-
BbIC KaCKaabl (KaCKaAbl META00IH3MA JTUIMHIOB H ITFOKO3bI) H AKTHBHPYS TCHBI, KOTHPYIOLIHE MPOTHBOMUKPOO-
HBIC NICIITUABI. Bonee TOro, OTACJIbHBIC BHIBI FpP[6OB noaaCPKUBAKOT MP[KpO6P[0M MOJIC3HBIX MUKPOOPTAHHU3MOB
B nmueBapmem,Hoﬁ CHUCTEME IMYECJI, © UX COBMCCTUMOCTH ABICTCA BAXKHBIM MOCTOM MEXXIAY BHAAMH, COTJIACY A
ﬂei[CTBP[e IMOJIC3HBIX, BBI3BIBAOIIUX THUJIIb APCBCCHHBI FpP[6OB C IOJIC3HBIMH MP[Kp06aMP[, HAXOJAIHUMHCA B
3agHe# kumuke myel. OKHAACTCS, YTO IKCTPAKTHI MO HACTOAMICMY H300PCTCHHIO OyAyT MPeOMOTHKAMHU IS
HMPUPOJTHOTO MHUKPOOMOMA B OPraHaxX MHUILEBAPHUTEILHONH CHCTEMBI ITUEI, a TaKke OyayT cooOLaTs MPOTHBOBHU-
PYCHYIO MOJB3Y, KOTOpas OyIeT BHOCHTh BKJIAJA B YBEIMYCHHE MPOJODKUTEIBHOCTH XKU3HH ITUET, UX KOJOHHH H
HX COBOKYIHYIO ()yHKIMOHANBHOCTb. JIpyrHM BApHAHTOM OCYILICCTBJICHHS HACTOSIIETO H300pPETCHUS SBISCTCS
(depmeHT Muuenusa MeauuHCKUX rpudos Bifidobacterium bifidum, Lactobacillus plantarum, Lactobacillus aci-
dophilus, Lactobacillus sakei, Leuconostoc lactis, Streptococcus thermophiles u 6akreprodaros Ay Moy YeHUSA
HPUTOTHBIX NS YIOTPEOICHHUS B ITHIMY M 3KOJOTHUECKH MPUTOJHBIX KOMITOZHLIUH, MOJIE3HBIX 11 MHKPOOHOMA
IMYCJT, JKUBOTHBIX (JIFOACH).

ITockonbKy IMUEbI NOJABEPrakOTCS aTAKE MHOXKECTBA NATOTEHOB (KJICHIEH, BUPYCOB, MUKPOCHOPUAMM, MPO-
CTeHIMX, ropdaToK) U BO3ACHCTBUHIO NMEPEHOCHMBIX BO3XYXOM 3arps3HUTEIICH, MMOMCK HAIC)KHOH YHHBEPCATb-
HOH M1aTGOPMBI 3ALUTHI 11 CMIOCOOCTBOBAHHUS MOAJCP)KAHHIO HMMYHHOH 3aIUUTHI IMTUET HMEET INEPBOCTEICH-
Hoe 3HaueHue. Hanmpumep, pazpaboTka crocoOOB Ui MOJIyUYECHHS KOMIIO3HLUH C MCHOTb30BAHHEM BHEKJIETOY-
HBIX JKCCYJATOB MHULECIHSI OTACIBHBIX BUAOB IPHOOB, BKJIFOYAsA, HO HE OrpaHHYMBAsACH UMH, Stropharia rugoso-
annulata u gpyrue mpeacrasurenu Strophariaceae, Fomitopsis pinicola u apyrue nmpeacrasurenu Fomitopsida-
ceae, 1 Metarhizium anisopliae u apyrue npeacrasurend Clavicipitaceae, MOXKET MOMOYb MPEAOTBPATUTH CHH-
JpOM Kpaxa KOJOHMH. Taroke 0XKMAACTCA, YTO MHOTHE APYTHE BHABI OA3HIUOMHLET M ACKOMHLETOB OyIyT
obecneunBaTh CXOJHYHO MOJB3Y B XOJE HCCJCIOBAHUSA IOJB3BI MOJIE3HBIX UL MMUET IKCCYNATOB, CEKPETHpPYE-
MBIX BBIPAILCHHBIM B JJAOOPATOPHU YHUCTHIM KY IbTUBHPY EMbIM MHLIETHEM.

Yro kacaercs 3KCTPAKTOB FpP[6OB, OKCTPAKTBI MHUHUCTHUA ABIIIOTCA NMPEANOYTHTCIBHBIMH OTHOCHTCIBHO
"3KCTPAKTOB IJIOAOBOTO TEIA", MOCKOJBKY rH(a MPOIyHHPYET BHEKJICTOUHBIC 3KCCYIAThI, KOTOPHIC 000TALICHEI
JOCTYNHOM BOJOM, MACIAMHM, MOJUCAXaPUAAMH, AMHHOKHCIOTAMH, BUTAMHMHAMM Ipynmel B, kymapuHamu, n-
KyMapoBOH KUCJIOTOH, ()eHOJIAMH U MOJM(PEHONTAMH, A TAKKE IProCTEPUHAMH, (PEPMEHTAMH, KHCIOTAMH, B TOM
YHUCJIC )KUHPHBIMHA KHCJIOTAMH, aHTP[6aKTepP[aJ’II>HbIMP[ BCIICCTBAMHU H MPOTHUBOBUPYCHBIMH BCILICCTBAMH. Omem,-
HBIC I‘P[(I)aIII)HbIe HUTH MHULCIHA HCITY CKAKOT KOMIIJICKCHBIC 3amaxd, KOTOPBIC YJICTYUHBAKOTCA B BO3OYX, B TO
BpEMA KaK IUIOAOBBIC TCJIA HMCKHOT TCHACHUUIO K HATHIHKO MUTATECILHOM LHCHHOCTH, HO HC MMCHOT 06LHHprIX
3KCIMIOHUPOBAHHBIX 00J1aCTEH KJICTOYHOH MOBEPXHOCTH, KAK M Ta ke Macca muuemms. [1noxosoe Teno rpubda co-
CTOHT H3 I‘P[q)bl C YINIOTHEHHBIMHU KJICTKAMH, HACJOCHHBIMH APYT HA APYTd, TAK YTO TOJBKO Majad 4aCTb MACCHI
MHLEIHA B IJIOJOBOM TEIE 3KCIMOHHPOBaHA B arMocdepy. Takum 00pa3oM, MIOJOBbIC TENA IPHOOB JIMILCHBI
MPU3HAKA 3aIaxa MHULEIHA, U3 KOTOPOro OHM 00pa3oBaHbl. [TOCKOIBKY 3TH BHEKJICTOYHBIC 3KCCYAATHI MOTYT
ObITh O€3 TPyJa pacTBOPEHbI B PACTBOP, 3TH 3KCCYJAThl MOTYT ObITh 00jee 3(P(PEKTHBHO BKIIOYCHBI B yIyy-
IIAOINKE CPEACTBA, TAKHE KAK JICMEIIKA U3 MBLIbIBI, PACTBOPHI Caxapa MM BOJAA, CHPEH ONPBICKHBAHUSA MY
WA COPEU AJIA ONPBICKUBAHUA JIUCTBEB, H ABJIIFOTCA JTYUIIUMH ATTPAKTAHTAMH OJI1 IMYET U APYTHX HACCKOMBIX,
YeM IUIOA0BBIE Tena rpuOoB. B Hacrosmee BpeMs 3TO HE ABIACTCS OUEBHAHBIM CIELHANMCTAM B 00J1aCTIX MH-
KOJIOTHH H 3HTOMOJIOTHH, BHUMAHHUE KOTOPBIX OBLIIO0 COCpEAOTOYCHO B OOJIBIIEH CTEIEHH HA IJIOJOBBIX TECIAX H
CrHopax IUIOJOBBIX TEJI, 4 HE HA MULEIHH

XOTS ImeIbl MOTYT MCKaTh 0OOTAINEHHBIC CAXapOM KAaIUIH, BBIACILTIONIMECS H3 MHLEIHUS THUIOIIETO Jepe-
Ba, 100% 3KCTPAKTHI - TO, YTO MUENIBI COOUPAIOT - ABJLTOTCA YPE3MEPHO KOHLECHTPUPOBAHHBIMH M TOKCHYHBIMH
B OOJIBIIMHCTBE BHJOB B HX NMPHPOAHOH (hopme, yToObl ObITh Moje3HbIMH. Jlaxe B 10% koHuEHTpauu 00Jb-
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IIHHCTBO HCCICOOBAHHBIX 3KCTPAKTOB ObLIM TOKCHYHBIMH. TakuMm 06p330M, €CJIM OblI ITYEIIBI MOTJI0ILIAIH 3TH
Kalllld B HNPUPOJE, OHU ObI, BEPOATHO, 3a00JICIH, MPEKICBPEMEHHO MOTHOIH U HE MOJYYHJIM MOJb3bl. ABTOD
U300PETCHHA U €0 KOJIIETH OTKPBLIH, YTO, KOTAA Ja0OPATOPHO YMCTHIC IKCTPAKTHI KyJIbTYP Pa30aB/IsIU B BbI-
cokoit crenenu 10 10%, COXpaHsIaCh HEKOTOPAsi TOKCHUHOCTb, HO KOrJa OHH HX pazdasmiiu 10 1% umm 0,1%
WM MCHEE, MPOJOJDKUTCIBHOCTD JKH3HH CYLICCTBEHHO YBEIMYMBAIACH, OCOOCHHO CPEIHEM BO3pacTe, KOrAa
pa60lme IMYCJIBbI HAXOATCA HA MHKE UX AKTHBHOCTH H ABJIIKOTCS HauOoJIee NPOAYKTHBHBIM B HX 3aroTaBJIMBA-
HHH M COOpE MBLIBIBL. AHATOTMYHO, KOIJA 3KCTPAKTHI PA30aBIsaM, HAOIHOAAIM TPOTHBOBUPYCHYIO MOJB3Y, U B
TO € BPEMs MPOUCXOJHIO YBEIHUCHUE MPOJO/DKHTEIBHOCTH JKH3HH B CIy4yae HECKOJIBKHX HCCIIEIOBAHHBIX
BUAOB IPUOOB. DTO SBIACTCI OCOOCHHO BAXKHBIM, IMOCKOJBKY CHIDKCHHE HATPY3KH IMATOTCHOM OKA3hIBACT 00-
LIy CYMMAapHYIO MOJb3y A/ KQUecTBa OOIIET0 COCTOSTHMA 340pOBbA U d(dextuBHocTH yibs. [Tyrem o6benu-
HCHHA 3KCTPAKTOB, ONTHMHU3UPOBAHHBIX IJIA IIpOTP[BOBI/[pyCHOI\:[ AKTUBHOCTH, C 3KCTPAKTAMH, ONTUMH3UPOBAH-
HBIMH JUI YBEIMYCHUSA MPOJO/DKHTEIBHOCTH XKU3HU, OXKHIACTCA OOJbLIAS MOJIB3a, YEM B KAXKAOM CIy4dae OT-
JIeNnbHO. B pesynprate KOMOMHALMY C MOJB30H JUI MPOAODKHTCIBHOCTH YKHU3HH ITUYCIIBI MOTYT OBITH 00J1ee MpO-
AYKTUBHBIMH B KA1YCCTBC co614parenel7[, B KQUCCTBC MYCI-KOPMUIHUL, Y XAXKHBAKOIIUX 34 MOTOMCTBOM, H B Kaic-
CTBE MOMOIIHHKOB, KOHTPOJHUPYIOLIMX THTHCHY, C MEHBIICH 3a001€BACMOCTBI0 U YIyULICHHONH CHOCOOHOCTBIO
BBIJICP)KUBATh 3K30TCHHBIC CTPECCOBBIC (PAaKTOPBHL B CyIHOCTH, (yHKIMH, KOTOPBIE ITYEIIBI BBIMOJIHAIOT BHY TPH
VJbS M CHAPYIKH BO BHEIIHEH CPeae, CYLIECTBEHHO YCUIMBAKOTCS MPU HCIIOIb30BAHUU CIIOCOO0B U KOMIO3HIIMH,
ONMUCAHHBIX B PAMKAX HACTOSLICTO H300PETCHHUS.

DKCTPaKT YUCTOH KYJBTYpBI JAOOPATOPHOTO MHULETHSA HA CTCPUIU30BAHHBIX CyOCTpaTax CYILECTBEHHO
OTJIMYACTCA OT BCTPCUAKOLICHCSA B MPUPOAC (POPMBI MHUCTHS - CTPYKTYPHO, KOJTHUYCCTBEHHO M KAUCCTBCHHO.
Bonee TOTO, BBIPALIUBAHUE YHCTOM KYJbTYpPbl MULECIUA, HAMPUMED HA PHCE, KOTOpri[ ABJICTCS HCHATHBHBIM
cyOcTpaToM, 6€3 MHOTOUHCJICHHBIX JPYTHX COBMECTHO BCTPCUAKOIIMXCA MHKPOOOB, OOMTAIOIIMX HA €CTCCTBCH-
HBIM 00pa30M pasararoLeics APEBECUHE, BOZMOXKHO 0OSCIICUHBACT MOTY4YCHHE IPYTOro BEILECTBA, YeM JKCCY-
JaThl M3 PA3JATAlOLICHCA APEBECHHBI, B KOTOPOH MPUCYTCTBYET MHOXKECTBO APYTHUX OPraHU3MOB (IpaMM THHUIO-
e APEBECHHBI B MPHPOAE COACPKMT COTHH APYTHMX MHKPOOPTaHU3MOB, BKJIIOYAs OAKTEPHH, MPOCTEHILIME,
Jpyrue rpuObl, COBMECTHO OOMTAIOLIME C MM HA Pa3JIararolieM IpeBeCHHY MuUueaun). TakuM o0pa3oM, IKcCy-
JA4aThl OOBIYHOTO MHLCIHUA B MPUPOAE, COACPKALUECTO MHOXKECTBO OPraHU3MOB, 3HAUMTCIIBHO OTJIUYAKOTCA, U Ma-
JIOBEPOSTHO, YTO OHH OOECIEeYaT IMIeIaM TAKYH0 e MPOTHBOBUPYCHYIO MOJIB3Y U MONB3Y YBEAMYCHUSA MPOIOJ-
KATCIIPHOCTH >KU3HH, YTO U MMOJIb3d, KOTOpAA Ha6monaerc;1 B CJIy4ac CICUUAJIBHO p336aBIIeHHbIX YUCTBIX KYJIb-
TYPAJbHBIX 3KCTPAKTOB, MOJYYCHHBIX U3 MULCIHA, KAK OMHUCAHO B HACTOALUCM OIMMUCAHUH. HHbIMU CJIIOBAMH, OJIA
mIET ABJIIKOTCA MOJIE3HBIMH HCKOTOPBIC H3MCHCHUA W MAHUITYJIALIUH, MPOBOAUMBIC ABTOPOM HACTOALUCTO H30-
6peTeHI/[}I, BHC NMPUPOABL: IKCCYAAThI U3 MULCIHA YHCTOM Ky JIbTYPbI JOJDKHBI OBITh 3HAYUTEIBHO p336aBIIeHHbI-
MH JO0 ONMPCACICHHBIX KOHLCHTPALMH, YTOOBI OHH AEMOHCTPHPOBAIM MOMB3Y. [lociae 0OHAPYKEHUS TOTO, YTO
NEPBOHAYAIBHBIC 3KCTPAKTHI ABIAKOTCA TOKCHYIHBIMH, OOJILILIMHCTBO HCCIIGﬂOBaTeIIeﬁ OTKA3QJIMCh OBl OT 3TOrO
HANpaBICHHA UCCNeaOBaHUil. JIeHCTBUTEIPHO, KOTJA aBTOP H300PETEHUS NMPEAJIOKHI HACK 3HTOMOJOTaM H
MHKOJIOraM, KBaIH/[q)P[L[I/IpOBaHHbIM B ﬂaHHOﬁ 06nacm, OHH HC TOPOMHUIUCH MOAACPKUBATH KOHTAKTHI C ABTOPOM
H306peTeHI/[}I, MOCKOJBKY OHH OXKHIAJIH TOKCHYHOCTH H HC XOTCTIH MPUHOCHUTH BPCA MYCIaM. HepBOHa‘{aﬂbeIe
Pe3ybTAThI, IO HPOHUH, MOATBEPAMIN HX MPEANOI0OKEeHU. HekoTopble Jaxke HA3BAaIM MICH aBTOpa U300peTe-
HUA "OCCCMBICIICHHBIMHU" M HE XOTEH UX PACCMATPUBATH JAJICE.

Kak u B O0TaHHKE, MOXKHO OXKHIATh, YTO IKCTPAKTHI TPHOOB MOTYT OBITH Oosice 3()(HEKTHBHBIMH, YEM OT-
JleIbHbIC KOMIIOHEHTBI WJIM JIeKapcTBeHHblE cpeacTBa. Cwm., Hampumep, Elfawal et al., Dried whole-plant Ar-
temisia annua slows evolution of malaria drug resistance and overcomes resistance to artemisinin, Proc Natl
Acad Sci USA 112(3):821-6 (2015).

Tonbsko HCOABHO B HCCJICOOBAHHH OBLII0 OTKPBITO, YTO MP[I.[GIIP[I\:[ HMeET O0JIbIIE BKIFOYEHHBIX IFCHOB, YEM
IIOTOBBIC TeIa TPHOOB, KOTOPHIC B HTOre 00pasyrorcs u3 Hero. Kak Obumo ormeueHo Li et al., 2013, "Koxu-
pyroLIye OeIKH FeHbl 3KCIPECCHPOBAIUCH HA 00J1ee BHICOKOM YPOBHE B MUIICTHH WM HA NECPBOHAYAIBHBIX CTa-
JUAX IO CPABHEHHUIO C TeHaMH B II0a0BBIX Temax", Li et al., "Complete mitochondrial genome of the medicinal
mushroom Ganoderma lucidum." PLoS ONE 8(8):¢72038 (2013). doi:10.1371/journal.pone.0072038.

Bonee Toro, mogoOHas CETH CTPYKTYpa MULEIHUS MO3BOJECT SMUICHETHYCCKYHO JBOFOLHUKO IITAMMOB, KO-
TOPBIC MOTYT ObITh Hp606p33083HbI A1 UCITYy CKAHHUA BCIICCTB, MPCAHAZHAYCHHBIX CIICHHAIBHO JJII MPUHCCCHUA
HYeaaM NoJb3bl. Takue yIy4IUeHUs 0XKHIAATCA aBTOPOM HACTOSILEr0 H300pETEHUS B KAUECTBE CIOC00a MOBBI-
HICHUSA NPHUBJICKATEABHOCTH AJIA MYC IITAMMOB H KOMHOSP[I.[P[I\:[ H YBCJIHMYCHUA NMPUTOJHOCTH OJIA cnoco0cTBO-
BaHuA npeoaoneHuro mieaamu CCD.

B cymmocTH, aBTOp H300peTEHHS OOHAPYIKUJI HOBOC MUTATCIBHOE BEIICCTBO, KOTOPOE 00OTAIICHO IIHPO-
KHM HAabOpOM KyMapHHOB, ()eHOJIOB U NMOJU(EHOJIOB, U MPOTHBOBUPYCHBIMH, IIPOTHBOTPHOHBIMHU, AHTHOAKTE-
PHANBHBIMU U AHTUITPOTO30HHBIMU CPEACTBAMH H OOJBLIMM PAa3HOOOPA3HEM CHNECUHATH3HPOBAHHBIX META0O0IH-
TOB, TAKUX KAK AHTHOKCHIAHTBI U AHTHMYTATCHBI, KOTOPBIC 00PA3yIOTCA B PE3YIbTATE PACILCTIICHUS MULICTHEM
3C€PEH UIIH APEBECCHUHBI U ABJIAHOTCA MPUBJICKATCIBHBIMH LA MUCT H MOJACPKUBAKOT UX 3AIIUTY OT CTPECCOBBIX
(akTopoB U 3a00ICBaHUI. DKCTPAKTHI IPHOOB, HCMOJIB3YCMBIC B MCIULMHE IS 3J0POBbS YCIOBCKA, UMCKOT
HEOXKHIAHHYO MOJB3Y A 340POBbS IMYE, BKIFOYAS CHU)KCHUE KOJMYECTBA BUPYCOB U YBEIMUCHUE MTPOJOIDKHU-
TEJTbHOCTH XM3HH. JICHCTBUTEIBHO, BKJIAJ IPUOOB B MPOTIOIHC H MEJ, a TAKKE B MbUIbLY YCHIMBAECT HUMMYHHY O
CHCTEMy ITYEN M, OOsee TOro, YeJOBEKA HA ONPEICICHHBIX, ()y HIAMEHTAIbHBIX, KOMIIJICKCHBIX YPOBHAX. ABTOD
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H300peTEHH OTMEYAET, YTO IKCTPAKTHI MHLEIHUS, BBIPAIICHHBIC HA IPEBECHHE, HHOKYJIHPOBAHHOH 3EpHOM,
MPEANOI0KUTEIBHO Oy ayT coaepxarh 0omblIe NOTH(EHOIOB, KYMAPHHOB U COCAMHEHUH, KOTOPBIC AKTHBUPY -
IOT TEHBI JETOKCHKAUMH M MMMYHHTETA y I4EJ], B IMMPOTHBOIOJIOXKHOCTh IKCTPAKTAM MHUEIIHS, BBHIPAILCHHBIM
MOCPEACTBOM >KHIKOCTHOH (hepMeHTanuu.

[TockonbKy MPHPOAE MOTYT MOTPEOOBATHCS ACCATHICTHI H JAXKE THICAYCICTHS I YCTAHOBICHHS HOBBIX
MOJIC3HBIX ACCOLMALMH, BCIEACTBHE TOTO, YTO IMUENBI HECHOCOOHBI JOCTAaTOYHO OBICTPO pearHpoBaTh Ha MO-
CJICAHUE BHEAPCHUS HOBBIX T€POHLIMAOB, IECTULHIOB, ()YHIHIUIAOB H MUTHIHIOB, TO MOKHO 3aITyCTUTb - 3aX0-
JS1 BIIEPE 3BOJIFOLIMY - 3TOT MPOLIECC, OTAAB 3TUM IMOJIC3HBIM BHIAM IPHOOB IJIABHYIO POJIb B My TAX OHOJOTHH U
OMOXHUMHUH IMUEJN U1 MOAJCPKAHHA UX HMMYHHOH 3a1uuthl H npexynpexxacHuss CCD. Xumuueckui COCTaB MHU-
Heaus rpuOOB SABIIETCS CIO0XKHBIM M BAPHAOCIBHBIM B M CPEIU PA3JNUUHBIX THUIIOB, CEMEHCTB U POJOB IPUOOB,
YTO SBJIETCS MPH3HAKOM, KOTOPBIH JENAET IKCTPAKThI IPHOOB XOPOIIHM CPEACTBOM 3AIUUTHI MPOTHB OBICTPO
3BOFOLMOHHPY IOLIMX MTAPA3ZUTOB U MATOTCHOB.

ATTpaKTaHTHI

OxHUM KOMIIOHEHTOM H300pETEHHS SABIACTCA MPUMEHECHHE IKCTPAKTOB IPUOOB, MPUUEM IKCTPAKTHI MOJTY-
YEHbI U3 MULETHA BUIOB TPYTOBHKOB, OA3UIHOMHLIET H ACKOMHIET U1 MPUBICYEHHUS myen. [Tyen mpuBiaekaroT
00OTaIECHHBIE NOJIUCAXAPHIAMH BHEKJICTOUHBIC U BHY TPUKJICTOYHBIC METAOONHUTHI, CEKPETUPYEMbIE MHLIETHEM.
B 3tH 3KCCyAaThl BXOJAT COSAMHEHHUS, KOTOPbIE MMPUBIICKAIOT ITYE, MPEIOCTABIIIOT UM OOOTAIIECHHBIE CAXapOM
U JpyTHE MUTATEIbHBIC BEILECTBA, 00CCNICUYHBAIOT IIPOTHBOBHPY CHYIO, MPOTUBOIPHOHY 0 H AHTHOAKTEPHATIBHY IO
3aLIMTY, OJHOBPEMEHHO IOJACP)KHBAA HX YCTOWYHMBOCTD K MECTHLHUIAM H YIIyUIIas 340POBbE KOJOHUH H ITPO-
JYKUMIO MeJa. B AeHCTBUTENBPHOCTH MEJ, CONEPKALMH 3TH KOMIIOHEHTHI TPUOOB, MOKET OOCCIECUHTh MEIH-
IHHCKYO MOJb3y A ITYET U APYTUX )KUBOTHBIX, B TOM YHCJIC YEIOBECKA.

OTH BHEKJICTOYHbIC 3KCCYJAThl, HAPHMEP H3 KOPOJEBCKOH CTpodapMH HIH MOPIIHHHUCTO-KOJBLECBOH
crpodapuu (Stropharia rugoso-annulata), 001agaroT 3¢ pexroM mpUBICUSHUA MYET, 0COOCHHO B TO BPEMs, KOraa
HPETOYHTACMBIE UMH LIBETKOBBIC PACTEHMSA OTPAHHYCHBL. [Tyea MPHBIEKAIOT KAK BHEKIECTOYHBIE 3KCTPAKTHI,
TaK W XuBOH Muueauid. OKHIAETCS, YTO APYTHE HETOKCHYHBIC BHABI I'PHOOB, KOTOpBIE MOTYT 001aarh WU
MOTYT HE 00J1aJaTh MPOTHBOBHPYCHBIMH CBOHCTBAMH M CBOWCTBOM YBEJIMUYCHMSA MPOJODKHTEIBHOCTH XKH3HHU,
BKJIFOYAs! ACTMKATECHBIC U MEIULIMHCKHE TPUOBI, Oy IyT NMPUBJIEKATh IMYE] B PA3IUYHON CTENCHH AHATOTHYHBIM
oOpazomM.

IMpusarHeiit apomar Stropharia rugoso-annulata, HCITyCKaeMbIii MULICTHEM, MOXKET MPUBJICKAT IMUEN, XOTS
HHUKTO M3 APYTUX YUCHBIX, HACKOJIBKO H3BECTHO aBTOPY M300PETEHHUS, HUKOTIA HE OOHAPYKHBAT UM HE YTBEp-
JKIAT 3TOT0. ABTOP HACTOSIIETO H300pETEHHMS OTKPBLIL, YTo Muueauid Stropharia rugoso-annulata ucmyckaer
Oorarsli, MPUBJICKAIOIIKI, MOJOOHBIH LIBETOUYHOMY apoMar. Y CTpHuHbIe rpuObl poaa Pleurotus, oco6enHo Pleu-
rotus ostreatus, P. pulmonarius, P. lignatilis, P. sapidus, P. eryngii, P. populinus u xpyrue poacTBeHHbIC BH.IBI,
HCIYCKAIOT MPUATHBIH MOX0>KUH HA aHUC apoMart, kak U Clitocybe odora. [JpyruM KaHAHIATOM SBJIACTCS TPYTO-
Buk Crmut riunt, Schizophyllum commune, sBasroIuiics ogHUM U3 HauOOJICE PACIPOCTPAHCHHBIX JICCHBIX 0a-
3MAMOMHIIET, KOTOPBIA HCITYyCKAJT CHIBHBIH CIAJKUH apoMaT B KyJbTYypPE, BPEMECHAMH IEPECHILANOIINA 000H-
TEJBHBIC OIIYLICHHUA JA00PATOPHOTO NMEPCOHANA, U OH SABJACTCS HCTOUHHKOM KYMAPHHOB M KyMAapOBBIX KHCJIOT.
HHTepecHO, YTO TOIBKO Te, KTO BhIpamuBaeT Schizophyllum commune B 601p1MX KOJHYECTBAX iN Vitro Ha 371a-
KOBBIX 3€PHAX MJIM APEBECHHE, 3HAIOT 00 3TOM CHJIBHOM HCITyCKaeMOM apomarte. ABTOPY H300pETCHHS HEH3-
BECTHO O KOM-TTHOO 32 ero 40-JETHHI OMbIT, KTO YIIOMUHA OBl HIIH cO00IIaI Obl 00 3TOM SBICHHH UCITy CKAHUSA
apomata 3tuM BuIOM. Schizophyllum commune sBasSETCS OAHUM M3 HAHOOJICE U3BECTHBIX ATCHTOB OCJIOH T'HU-
JIM, JIECHbIM BHIOM CPEIHM YMEPEHHBIX M TPONHYECKHX OOIACTEH MHMpA, U OH 00Pa3yeT CMATYCHHYIO CIAAKYHO
JPEBECHHY, KOTOPAsi MOXKET OBITh MOJIE3HOH 1711 Mye1. BO3MOKHO, MHOTHE APYTHE BHIBI HCITYy CKAIOT IPHBICKA-
TEJIBHBIE APOMATHI U IMTUEJI, KOTOPBIC HE OOHAPY KHBAKOTCS YEIOBEKOM MM HE SIBILTIOTCA 3aMETHO NpPHBICKA-
TETbHBIMH.

Muuenuit Agaricomycetes H 3KCTPAKThI, MOJYYCHHBIE U3 YHCTOH KYJIbTYPBI MHLEIHUS, MOTYT ObITh HCTOY-
HHUKAMHU HOBBIX aTTPAKTAHTOB JUI MYEl. Agaricomycetes SBISIOTCS €IMHCTBEHHBIMH IPHOAMH, KOTOpPBIC Jerpa-
JUPYIOT JUTHUH, H OHM BKIIFOYAIOT IJIACTHHYATHIE IPUOBI, Takue Kak Stropharia rugoso-annulata, u TpyTOBbIC
rpuOBI, TaKHE Kak IpUObI, poACTBeHHBIC BHAY Fomitopsis. Agaricomycetes oXBarbBarOT ~16000 OMHCAHHBIX
BUA0B. MHOTHE Agaricomycetes JBOHCTBEHHO PA3IararoT LE/UT0I03y U JUTHHH. HaTHBHBIE MUEITBI HCIIOIB3YIOT
THUIIbIC OpPEBHA U1 HE3A0BAHMSA, KAK PACCMOTPEHO BbIIIE B pasacie "Mexaseau, rpuObl U MUensl”, KOTOPBIC,
KaK IMOJaracT aBTOP HACTOSIICTO M300PETEHHS, NMPEIOCTABILIIOT MMUenaM OOraThle CaxapoM H KOJUPYIOIUHE H
aKTHBHpYHOIIHE HUTOXpOM P450 coennHeHus yepe3 BOASHBIE KAIIM H HEKTAP, CEKPETHPYEMbIH MHLIETHEM Aga-
ricomycetes.

B Hacrosiee BpeMs pereHEPUPYIOLIHE JIECa UMEIOT NpUOM3UTEIsHO 10-15% IPEeBECHBIX OCTATKOB OTHO-
CHTEIIBHO HATUBHBIX JIECOB! DTa OTHOCHTEILHO HENABHSIA MOTEPS PA3IaracMbIX APEBECHBIX OCTATKOB OTPAHHYIH-
BACT JOCTYITHOCTh 3THX IOJE3HBIX IPUOOB HATUBHBIM U MMIIOPTHPOBAHHBIM ITYEIaM, OOECIEUHBAs MPEXKIE He-
ONMCAHHBIN TOTOHUTEIBHBIN CTPECCOBBIN (hakrop. [Tpomomkaromeecs OrpaHHYCHHE OONACTCH C OCTATKAMH
Janee pa3pyliacT MUINEBBIE LEMH HE TOJBKO U ITYEN, HO TAKXKE M A OOJIBLIMHCTBA OPTaHU3MOB, KOTOPBIC
3aBHCAT OT 3J0POBBIX U MOICPKHBAKOIIUXCS IKOCUCTEM.

Hanpumep, aBTop HacTosIIEero W300pETEHHS MOKA3all, YTO 3KCTPAKTHI IPUOOB MPEKOHUIUAIBHOTO (Ipe-
CIOPY TMPYFOILETO) MULEUS IPUOOB, HE ABAOIUXCA Agaricomycetes, Bkarouas Metarhizium anisopliac u As-
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pergillus flavus, mpuBnekaroT ropdaTox M Apyrux HacekoMbix (cM. mareHTel CIIIA Ne 6660290, 7122176,
7951388, 7951389 u 8501207), ocraHaBIMBAs MX MUTPALHUIO H, TAKUM 00pa30M, MPETATCTBYS NMEPEHOCY ITHMH
MyxaMmu 3aboneBaHui. bosiee Toro, ¢ HCMOIB30BAHHEM 3THX IKCTPAKTOB HA OCHOBE MHLEJIHS TAKKE MPUBJICKA-
FOTCS TIEPEHOCSINHME NATOTCHBI KICIIM U MPEIOTBPALIACTCSA UX NEPEABIKCHHE B ITUEITHHBIC KOJOHHH, TAKHM 00-
Pa3oM, CHHXKAsl HE TOJIbKO HArpy3Ky MAaTOreHAMH, KOTOPYHO HECYT KJICILIM, HO TAKO)KE CHIDKAS KOJIMYECTBA KIIe-
IICH, KOTOpBIE MOTYT B MHOM ClIy4ac MHPHUUHMpOBaTh Imuel. [Ipu HEOOXOAUMOCTH CXOIHBIC MOAXOJBI MOXHO
HCIIOJIb30BaTh I KOHTPOJI MAPA3UTOB IMUCTHHBIX YJIbEB, TAKUX KAK OOJBINAT M MEJKAs BOCKOBAS MOJIb U Ma-
JbIA yJIbEBBIH KyK. bonee TOro, mraMmsl 3THX NMPECTIOPYIUPYIOIIHX 3HTOMOIATOTEHHBIX IPHOOB MOTYT OBITH
BBIOPAHbI BCIICCTBHE MX BBICOKOH TEPMHYECKOH YCTOWYHBOCTH U UX CMOCOOHOCTH NMPUBJIEKATh H YHHUYTOXKATh
KJICHIEH U MyX, KOTOpbIC MPUYHHSIOT BPe ITYEIaM, HIIM NMEPEHOCUMBIX HMHU NaTtoreHoB. McciaenoBanue TexHo-
JOTHH IMOCTCHOPY JLILIMOHHBIX M OCHOBAHHBIX HA cropax Metarhizium anisopliae (koTopsle MOTYT HMETh HEOC-
TaTOK OTTAJKHUBAHHA KJICLICH W/HIIM HACEKOMBIX IO CPABHEHMIO C IPHBICKAIOIICH COCOOHOCTBIO MPEKOHUIH-
AJIBbHOTO MHLENHUS) MMPOJAEMOHCTPUPOBAIH OTHOCHTEIBHYIO MPOCTOTY, C KOTOPOH IITAMMBI MOTYT ObITH OTOOpA-
HBI UI1 TEPMHYECKOH YCTOHUMBOCTH K BBICOKUM TEMIIEPATYPaM yJIbs H BHICOKOH MATOTCHHOCTH H/HJIH CMEPTHO-
cru qia kiemed Varroa. Rodriguez et al., Selection of entomopathogenic fungi to control Varroa destructor
(Acari: Varroidae), Chilean J. Agric. Res., 69(4): 534-540 (2009); Rodriguez et al., Evaluation of Metarhizium
anisopliae var. anisopliac Qu-M845 isolate to control Varroa destructor (Acari: Varroidae) in laboratory and
field trials, Chilean J. Agric. Res., 69(4): 541-547 (2009); Boyle, New Brunswick Department of Agriculture,
Aquaculture and Fisheries, Integrated Pest Management - Compatible Biological Control of Varroa Mite of
Honey Bee; Fungi help combat honeybee killer, BBC News Science/Nature, August 9, 2002,

Bonee Toro, aBTop M300pETEHHA OTYETIMBO MOKA3aJ], YTO MPEKOHHIHATIBHBIH MHLEIHH 3HTOMOIATOTCH-
HBIX TPHOOB, TAKHX KaK, HO HC OrPAaHHYHBAICH UMH, BUABI Metarhizium anisopliae, Beauveria bassiana u Cordy-
ceps, HHAYLUPYET CTUMYJIMPYIONIHH MUINEBOH OTBET ((haroCTHMyJISILMSA) Y MHOTHX HACEKOMBIX U APYTHX 4Jie-
HHCTOHOTHX IOCJIE OLMYIUEHHS 3aMaxa U MOCIECIYIOLIEro YHOTPeOICHUS IKCTPAKTOB, MOTYyUYCHHBIX H3 IPECHO-
PYJIMPYIOIIETO (MPEKOHUANWAIBHOT0) MULETHA. OIXHAKO IMYEIIBI IEMOHCTPUPYIOT YHHKAIBHYIO TOJEPAHTHOCTD K
TOKCHHAM U3 criop u muuenusa Metarhizium anisopliac, KOTOpPBIH SBIAETCS BPEAOHOCHBIM JUIA KJICIIEH U ropda-
ToK. Takum 0Opa3oM, HATHUHE CMECH SHTOMONATOICHHBIX IPHOOB 10 CIOPYJISILMH HIH HX 3KCTPAKTOB, CMe-
IIAHHBIX CO CMOPAaMH (KOHHIHAMH) 3THX IPHOOB, MOXKET CTHMYJIHPOBATh ITYET K YNOTPEOICHHIO OOIBIIETO KO-
JMYECTBA MHLETUA H €r0 SKCTPAKTOB, B TOM YHCIE M3 MOJIC3HBIX TPYTOBHKOB, YTO MPUBOJHT K YHHKAIBHOMY
HAO0OpY CHHEPTHYECKUX MPEUMYILECTB, KOTOPBIH BKIIOYACT (JAKTOPBI MPOJO/DKUTECIBHOCTH JKU3HH, MPOTHBOBHU-
PYCHBIC, aHTHOAKTEPHAIBHBIE U MPOTHBOTPHOHBIC 3((EKTHI, AKTHBALMIO KACKAJI0B ACTOKCHKALMU LIMTOXPOMA
(P450), npeaocTaBiaeHHE KOMIUIEKCHBIX CaXapOB, BUTAMHHOB U MUTATEIbHBIX BELIECTB, OMHOBPEMECHHO CHIDKAS
TOKCHYHOCTH AHTPOIIOTEHHBIX HMHCEKTUIHIOB, T€POHIUAOB, ()yHIHIUIOB, AHTPONIOTCHHBIX TOKCHHOB H TAKKE
COKpalIas MOIyJUILMK KJICIIEH H ropdaToK, OTHOBPEMEHHO BHOCS BHUAbI TPHOOB, NMOJICPKHUBAIOIIUE 310 POBBIH
OaxTepuanbHbIi MUKPOOHOM KHINEYHHKA Imye. Kaxaslit u3 3THX ()aKTOpOB MOMOTACT MUYENaM yMEHBIIUTD JCH-
CTBHE CTPECCOBBIX (DAKTOPOB HApYIUCHMH, BBI3BIBAIOINMX KPaX KOJOHHH. KOMOMHMpOBAHHME 3THX MOJE3HBIX
(haKTOpPOB B OJHOH CHCTEME JOCTABKH B KQUECTBE KOMIIOZHLIUH MM CIOC00A SABIETCA OECHPELCACHTHBIM MO~
XOJIOM, HACKOJIBKO U3BECTHO aBTOPY HAcTosmero u3odpereHus. CriocoObr BRIOOpA W ONTHMM3ALMH IUTAMMOB B
K@KIOM BHJC BEPOATHO MPUBEAYT K YJYUIICHHAM, IMOCKOJBKY KOKIYIO NEPEMEHHYIO HCCICIYIOT H KOMOHHH-
pYIOT.

JIronu orpaHMYEHBI B BOCIIPHATHH LIBETOBBIX JUIMH BOJIH MPHOMU3HTENBHO OT 390 mo 750 HM. [Tuensr, mo-
JTOOHO MHOTHX HACEKOMBIM, BHIAT LBETA MPUOIH3UTEIbHO OT 300 10 650 HM. MHOTHE BUABI TPUOOB, TAKHE KaK
ycrpuunble rpuOs (Pleurotus ostreatus) HHHIHMUPYIOTCS K MJIOJOHOLICHHIO IMTPH MPHOIU3UTENIBHO 360 HM, YTO
BBIXOJUT 32 MPEACIIBI, KOTOPBIC YECJIOBECK COCOOEH 00HapyxuTh (cM. Action spectra for Hyphal Aggregation, the
first stage of fruiting, in the basidiomycete Pleurotus ostreatus, Richartz and Maclellan in Photochemistry and
Photobiology, pages 815-820, May 1987). Muuemii rpuO0B HOTJIOIIAET YACTh 3TOTO CBETA H OTPAKACT 3HAUU-
TEJIBHYIO €T0 YaCTh BCJICACTBHE OTPAHHUCHHUH MOTIOLICHHUS Yepe3 MPOITy CKAIOIIHE CBET MPO3PAYHbIC KICTOYHbIC
CTCHKH MULEITHA.

Korama muuenmii, pactymuit rimy0oko B APEBECHHE HITH B 3¢MJIC, JOCTHIACT MOBEPXHOCTH 3EMIIH HJIH JpE-
BECHHBI U MOJBEPracTCsl BO3ACHCTBHIO CBETA, MPOMCXOAUT H3MCHEHHE (DA3bl B )KHZHCHHOM LIHKJIE TPpHOA, HAYH-
HAas C MULICTHA 0 NMEPBOH CTaaMu 00pPa30BaHUA IIOJA0BOIO TENa, arperauuy rua u GOpMUPOBAHUS MTPUMOPIHUA
("merenpimia rpuda"). Muuenuii MHOrux BHIOB He ()OPMHUPYET MPHUMOPIHHA, €CIM HE MPOU3OUIET BO3ACHCTBUE
CBETA, OJM3KOTO K YABTPA(HOICTOBOMY HMJIH MMCIOIIETO JMHY 360 HM MIM HHKE. DTO BXOJUT B AHAMA30H, KO-
TOPBIH IMYEIIBI MOTYT OOHAPYIKUTH, HO BBIXOJHT 3a IMPEACIBI TOTO, YTO MOYKET BHICTD YCIOBEK.

[TpuBIEKATEIPHOCTH MUIIECIHS, CTUMYJIMPYEMOTO CHHUM CBETOM, HEBHIHMBIM IS YEJIOBEKA, HO BUAUMBIM
JUIA TYEl, IBJACTCSA OTKPBITHEM BBICOKOTO 3HAYCHHS, MMOCKOJIBKY ITUENIBI HAHOOJIEE JIETKO O0YYArOTCS aCCOLUH-
pOBaTh MUIIy C yJIbTPa(UOICTOBBIMH JMHHAMH BOJH IBeTa. Kak ompenemmmu Menzel u Backhaus B 1989 r,
IT4eNIbl MOTYT 00y4aThcs ObICTpEE, KOTAA MUINA ACCOLMHPOBAHA C (PHOIETOBBIM LIBETOM, IO CPABHEHHIO CO BCE-
mu apyrumu setamu. Menzel, R. and Backhaus, W. 1989. "Color vision in honey bees: Phenomena and physio-
logical mechanisms". D. Stavenga and R. Hardie (eds.): Facets of vision, Berlin-Heidelberg-New York: 281-297.

TakuMm 00pa3oM, MUEIbl HILYT MOBEPXHOCTHBIH MMIEIHHA TOTA, KOTJA MMUTATEIbHBIE BELICCTBA TPAHCIIOP-
THPYIOTCS BBEPX B (DOPMHUPYHOIIUI MPECIPHMOPIAUI UM MPUMOPAUN MULECIUN B OTBET HA (DHOJICTOBBIC ITHHBI
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BOJH M KOTJA 3Ta JUIMHA SIBJMIETCS KIFOYEBOH I CTHMYJUILHHM MHLEIHUS K NEPEKIFOYCHHIO HA ()OPMUPOBAHHE
IJIOJOBOTO TENA, TAKOE OOHAPYKEHHUE ITUETAMH MOXKET OBITh MOAXOIAIIUM BPEMEHEM U MIOMCKA MOBEPXHOCT-
HOTO MHLEJIHUS H YCBOCHHS HACHIIICHHBIX MUTATCIBHBIX BELIECTB, KOIJd MULEIHHA SABIICTCS HACTOJIBKO METabo-
JTHYECKH aKTHBHBIM. XOTS 3TO U SBISETCS TMIOTETHYECKHM H CIIEKYJSITHBHBIM MHEHHEM aBTOPA H300pETCHHS,
3TO B3aMMOJCHCTBHE 3ACIY>KUBACT NATbHEHIIECIO HCCIEIOBAHHSA, IOCKOJbKY ITYETBI MOTYT OBITh OOYYEHBI K
MOUCKY NHUINKM HA OCHOBE ACCOLMALMH CO CIIEKTPAMH CBETA. JTOT AOMOJHHTEIBHBIH 3JIEMEHT HACTOSILETO H30-
OpeTeHHA MOJYKET YCKOPHUTH NMPOLECC OOYYEHHS ITYET K MOUCKY HOBBIX HCTOYHHKOB IHUINM C HCIOJIb30BAHHEM
MPU3HAKOB MULEIHA. B pe3ynbrare, BApHAHTHI OCY IECTBICHUS HACTOSILETO H300PETEHHS TAKKE 00ECIICYHBAOT
HOJIb3y TNOBBIIICHHUS IOJE3HOCTH H NMPHBJICKATCIBHOCTH APYTHX (OPM IMHINM AT COCOOCTBOBAHHSA 3A0POBBIO
IMUYEJI C UCIOJB30BAHHEM 3THUX BBIIICYMOMSIHYTBIX CBOHCTB MHLEJMA, B YACTHOCTH CIIOCOOCTBOBAHHUS BBIABIIC-
HHIO ITYENAMH MHLEIHUA HA CTAAUAX (POPMUPOBAHUSA IPHMOPIUSL.

Brixoaammi Ha NOBEPXHOCTh MULEIMH BBIACIAECT AHOKCHUJ YIJIEpOJa M MCIYCKAET 3amaxu, U aBTOp Ha-
CTOSILEr0 H300PETCHHUS MOJNAraer, YTo IIEJbl MOIyT OOHAPY KUBATh MHLEJIHH HE TOJBKO IO 3amaxy, HO TAKKE
MPUBJIEKAKOTCA K MHLEJIHIO B OTBET HA 3TOT CBET CHHETO CIEKTPA, KOIAa TPUOHONH MHLEIUH HAYHHACT YIIAKOBBI-
BaTh OCIIKH, BUTAMHHBI U OOraThie CAXapoM IUTATENbHbIC BEIIECTBA HA MOBEPXHOCTH MEXIY CPENOi C BBHICOKUM
COJEP’KaHUEM JUOKCHIA yTIeposaa B cyOCTpaTax U BHICOKO OKCHUICHHPOBAHHOM CPEIOH HEMOCPEACTBECHHO BBIIIE
UX, U MOCPEACTBOM 3TOr0 KOHCTPYHMpPYET OOraThlii IMUTATENbHBIMH BELIECTBAMHU, HO TOCTYIHBIH IPUMOPAHMH,
HEPBYIO CTaAu0 (POPMUPOBAHUA MJIOJOBOTO Tesna uiaM (OopMHUPOBAHUS OA3UIHOCTIOP (B CIy4yae pe3yMHHATHBIX
TPYTOBHKOB, TAKHX Kak BHAbI Inonotus, GOpMHUPYIOMMX 3KCHOHHPOBAHHBIC T'MMECHUANBHBIC MMOBEPXHOCTH HIIH
KOPKH, KOTOPBIC IPKO OKPAIICHBI, KAk, HampuMmep, Inonotus andersonii). MHOTHE U3 SIPKO OKPAIICHHBIX MHTMCH-
TOB I'PHOOB, 0COOCHHO, HO HE OTPAHHYHMBASICH UMH, HKEITOBATHIE, KOTOPHIMH 00J1AJAET MULIETHH, MOTYT COCTO-
ATh U3 OHO(PIABOHOMIOB IPUOOB, MHOTHE M3 KOTOPBIX SBILIFOTCA MOMU(EHOJAMU. ABTOP HACTOSILEIO H300pe-
TEHHUS CUHTACT, YTO NPH HCCIICIOBAHUH 3TOH OOraToi cpelbl MOBEPXHOCTH KOHTAKTA - MMOBEPXHOCTH JKEITOBA-
TBIX MEMOpPAH MHLENUA TPUOOB, IKCIIOHUPOBAHHBIX B aTMOC(Epy, OKKYTCST OOraTeIM pe3epByapoM At cOopa
MYEIAMH BHEKJICTOYHBIX H BHY TPHKJICTOUHBIX META0OIMTOB, COACPKAIIMX ITUTATEIbHBIC BEIECTBA U COCIHHE-
HUS, TOAJCP)KUBAIOLINE HMMYHHYIO CHCTEMY, BKJIFOYAs "MHKO(JIABOHOUAB" U "MHKOCTECPHHBI", BKIIFOYAIOIIUE
(eHONBI ¥ MOMM(EHOTBI, HEC OrPAHMYCHHBIE KyMAaPUHAMHU U MPOU3BOJHBIMUH OCH30HHOH M KOPHUHOH KHCIIOTHI,
BKJIFOYAs KyMApOBBIC KHCJIOTHI U UX TTHKO3U/IBL.

B kauecTBe HEOTPaHMYHBAIOLICIO MPUMEPA, MHULEIHH HEKOTOPHIX BHUIOB, 0coOeHHO poxa Phellinus u
Inonotus, POy MPYIOT APKO OKPAILICHHbIC XKEITOBATHIE MUTMEHTHI B HX MHULICJIUH, BKIFOUYAMOLIHE MOTH(EHOTBI,
HANpHMEpP THCIOJOHBI, Takue Kak O6-(3,4-guruapoxcudernn)-4-ruapokcurekca-3,5-aueH-2-o1 (Cy,H;,0,),
CBETJI0-)KeNTas OMOIOTHYECKH AKTHBHAS TPYyIIA COCAMHEHUH C AHTHOKCHIAHTHBIMH H YCHJIMBAIOIHMH HMMY-
HHUTET CBOHCTBAMHM, IMPOHCXOAAIIAS M3 BHIOB TPYTOBHKOB, TakuX kak Inonotus hisipidus u Phellinus linteus.
ABTOp M300pETEHHUS MOJAraeT, YTO 3TH OKPAIUCHHBIE CBETIO-)KEJITHIM I[BETOM MHICIHH, KPOME TOTO, MOTYT
MPUBJICKATh ITUYEJ, COOMPAIOIIMX Caxapa, MOIH(EHOIBI, BIArY, IMUTATCIbHBIC BEIECTBA H APYTHE CEKPETHI, KO-
TOpBIE UMCIOT YCHJMBAIOIIWE HMMYHHTET IPOTHBOBHPYCHbIC, AHTUOAKTEPHAIbHBIC, IIPOTHBOTPUOHBIC H AHTH-
MpOTO30HHbIC CBOHCTBA. [TOCKONIBKY MueEN OCOOCHHO MPUBIICKAET JKENTHIH I[BET, TE€ BUABI I'PHUOOB, TAKHE KAK
Phellinus u Inonotus, KOTOPBIE UMEIOT CBETJIO-XKEITHIA LBET, IPECAMOYTHTCIBHO OY Iy T MPHBICKATh MU H TaK-
MKE MPAMO ACCOLMMPOBAHBI C XKEITOBATHIMH NMOJH(PEHOTAMH, COACPKAIUUMH Ky MAPHHBI, IOMOTas MMUejIaM aKTH-
BHPOBATh UX Kackaipl (hepMeHTa 1uroxpoma P450. ABTOp HacTOSINEro H300pETCHHA CUMTAET, YTO BBIPALIHMBA-
HHE 3THUX Pa3JararolliuX APEBECHHY BUIOB, KOTOPbIE MPOIYHPYIOT SPKO MUTMEHTUPOBAHHBIA MHLECIUH, SBIA-
€TCs MPEANOYTHTEIBHBIM I CO3AAHUA MIAT(OPM U IKCTPAKTOB HA OCHOBE MHLCIMA AT OKA3aHHUS IOMOILU
muenam. CrenoBaTesbHO, IKCTPAKThl (POPMHUPYIOLIEIO MHLETHH MPUMOPIHS H IKCTPAKTHI OKPALIEHHOTO MHIE-
TS SABJBTFOTCS NPEANOYTUTCIbHBIMU ATTPAKTAHTAMH ITYE.

Muuenuii MHOTHX BHIOB IpuOOB He (POPMHUPYET CIOPY IHPYIOIUE CTPYKTYPBI, BKJIFOYAs, HO HE OTPAHHYH-
BasCh UMM, (JOPMHUPOBAHHE TUIOJOBOTO TEJIA; TAKHE MPHOBI TAKKE SBISFOTCS MPEANOYTUTEIBHBIMH I HCCIIEA0-
BaHHA HX 3KCTPAKTOB MUUETHA AJIA MPUBJICUCHHS U 310POBbS ITYEIL

Bupycbl, rpu0Obl, OaKTEpUH U MMPOCTEHIHE

[Tuenpl, HHPUUMPOBAHHBIE BUPYCAMH, MOTYT YTPAaYMBaTh HMMYHHYIO ()yHKIHMIO, a TAKXKE CIHOCOOHOCTB
BBINOJHATH JpyrHe MeTadoymyeckue (yHKUHMH B PE3yJIbTATE TOTO, YTO BHPYCHI "MOXMINAIOT" pHOOCOMANBHBIH
amnmapar Al UX MOJIb3bl, XHMHYECKU NMPEIATCTBY S KIIFOUEBOMY Kackaay (PeHOTOKCHIA3bl, MOJABIAS HMMYHHBIC
OTBETHI 10 MX HAYaJa, MAHHUITYJIUPYS UMMYHHOH CHTHAIBHOH CETHIO XO3AHHA, OJOKUPYS NMPOTHBOMHKPOOHBIC
HEeNnTHIbl X03uHA, nmpensaTtcTBys orBeTy PHK-I w/nmm co3gaBas "cynepaHTHreHsl", KOTOPbIE MOTYT MOJABHTH
HMMYHHYIO CHCTEMY XO3HHA H HHBIM 00pa30M HEOJAromMpUATHO BIMSASA HA 3A0POBBE ITUYEIL.

HcxmounTenpHas 3aBUCHMOCTh BUPYCOB OT KJIETOYHOIO amNNapara XO3fHHA 11 UX PA3MHOXKCHHSA H BbI-
JKMBAHHA JIENACT UX B BHICOKOH CTENICHH YyBCTBHTCIbHBIMH K XaPAKTEPUCTHKAM KJICTOYHOH CpeJbl, TAKMM KAk
omocpeayemas koporkoii PHK unrepdepenuus. Taxxke oHa AaeT BHPYCY BO3MOYKHOCTh OOPOTHCS H/HIIH MOy -
JHPOBATh XO3MHHA U1 CBOUX Hyx . Takum 00pa3oM, JUANA30H B3AHMOJCHUCTBHIA, BOSMOXKHBIX Y€pPE3 B3aHMO-
neictBua MUKpOPHK-MPHK Ha moBepXHOCTH KOHTAKTa XO3SMH-NIATOTEH, BIACTCA OOIBIIMM. JTH B3aHMOJCH-
CTBHS MOTYT OBITh Jajiee CKOPPEKTHPOBAHBI y XO35MHA MOCPEACTBOM H3MEHEHHS IKCIIPECCHU T€HOB, MyTAlMH H
noMMop(u3MoB. B maToreHe BbICOKAs 4aCcTOTAa MyTalUi CHOCOOCTBYET KOMILZIEKCHOCTH CETH B3AUMOACHCTBHI
Bupycsl mu6o mpoxyuupyrot MukpoPHK, 6o Hanenenst Ha MukpoPHK x031uHa, HEOOXOAMMBIE U1 HMMY H-
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HOU CHCTEMBI X031uHa. Scaria et al. (2006) Host-virus interaction: a new role for microRNAs, Retrovirology,
2006, 3:68; Oliver, Sick Bees - Part 4: Immune Response to Viruses, American Bee Journal, November 2010.

Muuenuit rpuO0B MPOAY IMPYET MIMPOKHHA AMANA30H COCTHHEHUH, KOTOPBIC MOTYT OBITh AHTHOAKTE PUAITB-
HBIMH HJIH TpOTHBOBHPYCHbIMH. B marente CLIIA Ne 8765138, BBIJAHHOM aBTOPY H300PETCHUSA, OMMUCAHA MPO-
TUBOBUPYCHAs akTUBHOCTh Fomitopsis officinalis, koTopas BKIIOYAaET aKTHBHOCTb IMPOTHB BUPYCA TPHUIIA MTHL{
U BupycoB mpocroro repreca I u II. Oxxunoaercs, 4ro Apyrue BUPYChl OyAyT 4yBCTBUTCIBHBIMH K MPOTHBOBHU-
PYCHBIM COETHHEHHAM, KOJHPYEMBIM H 3KCIpeccupyeMbM MuueaueM Fomitopsis officinalis, u B nefictBurenn-
HOCTH MHOTHX BHJIOB TPYTOBBbIX IPHOOB M OA3HIMOMMLET. DKCTPAKTHI MULCTHA SBJIIFOTCSA AKTHBHBIMU ITPOTHB
MHOTOYHCIICHHBIX BUPYCOB, KOTOPBIE HAHOCAT BpPEJ ITYENaM, B YACTHOCTH, HO HE OrpaHu4yuBasich umu, BQCV
(BHpYC YepHBIX MAaTOYHHKOB), [APV (M3pausbckuii BuUpyc octporo mapanuua), DWV (Bupyc aedopmanuu Kpsl-
na), TRV (BupyC KOJIbLIEBOH MATHUCTOCTH TA0AKa) M POACTBCHHBIX HM BHPYCOB. AKTHBHBIC MHIDESAHCHTHI, OT-
PAHUYMBAIOINHME BUPYCHI, B IKCTPAKTAX BAPBUPYIOTCS, OAHAKO ABYMS TPYNIIAMH SBISFOTCS MOMU(EHOIIBI, BKIIO-
YAIOIME KyMApHHBI, H CTEPHHBI, BKIFOYAIOINHE JCTHIPOCYJIb(EPHHOBBIC KHCIOTHI, 30yPHKOBBIE KHUCIOTHI U
poacTBeHHbIE coeMHEHUA. CHHEPruyecKkas Mojp3a OT 3THX MOTM(EHOIOB U CTEPUHOB MOXKET Jajee YCHIHBAThH
HMMYHHYIO 3aIIUTY IMYET. OTH COCAUHCHHS HAXOAATCSH B KOMIUIEKCAX, KOTOPBIC BKIIOYAIOT YKHPHbIC KHUCIOTHI,
JTMIUABl U CTepHHBL [10 CyILIEeCTBY, OXKHIAETCS, YTO MHOTHE APYTHE AKTUBHbIC HHIPEIMECHTHI, POACTBCHHBIC
JKHPHBIM KHCJIOTaM, JHIIUAAM H CTEPHHAM, MMCIOINHE NMPOTHBOBUPYCHBIE CBOHCTBA, OyAyT MOJNE3HBIMH IS
muesl. MHOTHE U3 3THX BBIIICY IOMSHYTBIX COCIHHCHHHA H3BECTHBI Kak OHO(IABOHOUIBI, U BHIBI, PO LIUPYIO-
IIHE MX, MPEICTABIIIIOT HHTEPEC, MOCKOJIBKY HEKOTOPbIC M3 3THX BUIOB IPOIY IUPYIOT MULETHH SPKO-XKEJITOTO
I[BETA, KOTOPBIH TAKXKE MOXKET CJIYXKHTh U1 NpuBieueHusa myena. OyeHs Mano padoThl MPOBOIHIOCH, HIH JAXKE
HE NPOBOJHJIOCH, MUKOJIOTAMH A1 OOHAPYKEHHSA "LIBETOB" MHLEJIUPOBAHHOH JIPEBECHHBI, BUAMMBIX I ITYEl,
HO HECBUJMMBIX WJIM NMPAKTHYCCKH HEBHUIMMBIX IS I71a3a YEIOBEKA, OCOOCHHO CBETA, OTPAKAEMOIO B yJbTpA-
(hHOICTOBOM IHANA30HE.

ABTOp HACTOSIIIETO H300PETECHHSA TAKXKE OTKPBUI AHTHOAKTEPHANBHBIE CBOWCTBA 3KCTPAKTOB MHLEIIHA
Fomitopsis officinalis mpoTuB cradumokokkoB, Oakrepuil Tyoepkynesza u E. coli. Jra aHTHOAKTEpHATBHAS AK-
THBHOCTb, BEPOSTHO, COOOIIACT JOMOJHUTEIbHbIA YPOBEHb 3ALMUTHI OT 3a00JICBAHUH, MEPEHOCHMBIX IPYTHMH
OpPraHM3MaMH. JTH 3KCTPAKThI AHAJOTWYHO OYAyT OKA3bIBAaTh IOJIOXKHUTEIBHOE BIMSHUE, OTPAHHYHBAS BpPEIO-
HOCHbIE 3(D()eKThI U3BECTHBIX U €IIE HEOTKPBITHIX OAKTEPHUif, KOTOPBIE HAHOCSIT BPE[ ITYEIaM, )KUBOTHBIM H pac-
teHusM. CM. nateHTHy10 3aiBKy CLIA c cepuitHpivM HOMepoM Ne 13/998914 u poacTBEeHHBIE 3aIBKH, OITHCAHHBIC
BBILIIE.

[Ipeamonaraercs, YTo BEIECTBA MEIHLIMHCKUX BHIOB IPHOOB, MMPUIOJHBIX Y YEJIOBEKA, AHAJIOTHYHBIM 00-
Pa30M OKKYTCS MOJIC3HBIMH B OTHOLICHHHM AKTHBALMH MMMYHHBIX T€HOB H IOJB3bI I UMMYHHOH CHCTEMBI
mmuelt. [TockoabKy MHOTHE TAKHE T'€HBI SBJITIOTCS IBOJFOLMOHHO KOHCEPBATUBHBIMU HJIH CXOJHBIMHU, 0KHUAACTCS,
YTO 3KCTPAKTHI MHLEJHA TAKHX TPHOOB AHAJOTUYHO MOTYT OBITh HCIOJIB30BAHBI U1 AKTHBALMH Y ITYEN TCHOB U
CHUCTEM, ACTPATUPYIOMIMX H OOPOIIUXCSA C HH()CKIHIMH.

[TpeamoururensHas 3(QGEeKTUBHAS 1032 BAPbUPYETCS OT BHUAA K BHUAY, YACTHYHO IHMOCKOJIBKY IKCTPAKTHI
MOTYT OBbITh, KAK U OOJIBIIMHCTBO JIEKAPCTBEHHBIX CPEJCTB, JEUCOHBIMH NMPU HU3KUX 033X M TOKCHYHBIMH IPH
BBICOKHMX J03ax. Kpome Toro, HekoTopble Buabl, Takue kak Fomitopsis officinalis, MOryT HMeTh BBIPAXKCHHBIC
HMPOTHUBOBHPYCHBIE 3((DeKThl H 00ee HU3KUH TOKCHUECKHH MOPOT MO CPABHECHHIO C APYTHMMH MCEIHLIHHCKUMH
Buaamu. Kak nmpaBuio, 111 BceX MEIHIMHCKUX BUJOB IPHOOB, YIIOMHHAEMBbIX B HACTOSILEM ONUCAHUH aBTOPOM
HACTOANICTO H300PETEHHSA, IPEIOUTHTEIbHBIE 03Bl HAX0AATCA B quamazoHe ot 0,0001 mo 50%, mpuuem Gonee
HpPEANOYTHTEIbHBIM sABIAeTCA auanazoH 0,001-25% u Hambomee MpeanoOuTHTEIbHBIM SBISIETCS JHANMA30H OT
0,01 g0 15%. B ciyyae MHOTHX M3 3KCTPAKTOB TPYTOBHKOB, B YACTHOCTH, PE3YJIbTATHI, KAK MPABHIIO, YKa3bIBa-
FOT HA TO, YTO 3KCTPAKTHI JOJDKHBI OBITH pa30aBieHs! 10 MeHee 10%, umu meHee 1%, umu menee 0,1% mis MHO-
THX U3 3THUX 3KCTPAKTOB TPYTOBBIX IPUOOB, YTOOBI 0OCCNMEYHUTH MYCIAM MPOTUBOBHPYCHYIO NMOJB3Y H IOJb3Y
YBEJIHUCHUS MPOAODKUTEILHOCTH KH3HH.

[TpeamoururensHas 103a, 100ABIsIEMas B KHIKHE HJIM TBEPAbIC MHIICBBIC BELICCTBA A IMYEH, B CIy4ac
Fomitopsis officinalis cocrasmsror 0,0001-0,1%; mpeamoururensHas no3a mis Trametes versicolor umu Fomes
fomentarius u F. pinicola cocraBnser ot 0,1 1o 10% ucxoas u3 pe3yabTaTOB, KOTOPHIC MOKA3BIBAKOT KAK Y BCITH-
YEHHE MPOJOJDKHTEIBHOCTH JKU3HH, TaK U YJIYUIICHUE CHH)KCHUS BUPYCHOM HArpy3kd B KOHUEHTpauusax 10%.
3a ucxnoucHueM Trametes versicolor u Fomes fomentarius, kak mpasuno, 10% KOHUCHTPALMU HE MOMOTAH
YBEJIHUYUTD MPOJODKUTEIBHOCTD XKH3HHU mues. COOTBETCTBEHHO 00Jice BHICOKHE KOHLCHTPALMH, TTPEBBIIIAOIIHE
10%, okasbIBad HEOMArONPUATHBIC 3()(PEKTHI HA OOLIY IO MPOJO/DKHTETBHOCTD JKH3HH.

MeauuuHckue rpuObl . MHULEIHA MEIMUMHCKUX TPUOOB ONMPEACIAIOT KaK IPHOBI U MHLEIHH, KOTOPBIC
HOAJCP>KUBAIOT 3I0POBbE U YCBOCHUE MHUTATCIIBHBIX BEIIECCTB. B KOHTEKCTE IMUYEn OHM BKIFOYAOT TPUOBI U MH-
HETHH, KOTOPhIC OKA3bIBAOT 3(P(EKT yBEIHUCHUSA NMPOJOJDKUTECIBHOCTH JKH3HM, YBEJIHUCHHSA CIIOCOOHOCTH K
COOMpPATENBCTBY, YBEIWUYCHH YCTOHUHMBOCTH K 3a00JCBAHUAM, YBEIMUCHHS CHOCOOHOCTH ACTOKC()HHLIMPOBATH
AHTPOIIOTCHHbIE TOKCHHBI, YBEIHUCHUS YCTOHYHBOCTH K MAPA3UTaM, HAMUMS MPOTHBOBUPYCHOH, AHTHOAKTEPHU-
ANbHON W/WIM MPOTHBOTPUOHON AKTUBHOCTH M YBEJIWYCHHS CIIOCOOHOCTH ITYEJI Jy4IIE BBIICPKUBATH CTPECCO-
BbIC (h)aKTOPBI, ACCOLIMUPOBAHHBIE C KOMILIEKCOM, B COBOKYTHOCTH HA3bIBACMBIM CHHIPOMOM KPaxa KOJOHHH.

[IpuroxHsle W MPEANOYTHTENBHBIE POABI IPHOOB BKJIIOYANOT, B KAYECTBE MPHMEPA, HO HE OTPAHHIHBASCH
MMM TUIACTHHYATBIC TPUOBI
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(Agaricales) Agaricus, Agrocybe, Armillaria, Clitocybe,
Collybia, Conocybe, Coprinus, Coprinopsis, Flammulina,
Giganopanus, Gymnopilus, Hypholoma, Inocybe, Hypsizygus,
Lentinula, Lentinus, Lenzites, Lepiota, Lepista, Lyophyllum,
Macrocybe, Marasmius, Mycena, Omprasotus, Panellus, Panaeolus,
Sarcomyxa, Pholiota, Pleurotus, Pluteus, Psathyrella,
Psilocybe, Schizophyllum, Stropharia, Termitomyces, Tricholoma,
Volvariella, n T.O.; TpyToBele I'pube (Polyporaceae) Albatrellus,
Antrodia, Bjerkandera, Bondarzewia, Bridgeoporus, Ceriporia,

Coltricia, Coriolus, Daedalea, Dentocorticium, FEchinodontium,

Fistulina, Flavodon, Fomes, Fomitopsis, Ganoderma,
Gloeophyllum, Grifola, Heterobasidion, Inonotus, Irpex,
Laetiporus, Meripilus, Oligoporus, Oxyporus, Phaeolus,
Phellinus, Piptoporus, IHosmporus, Poria, Schizophyllum,

Schizopora, Trametes, Wolfiporia; wurojbyaTHe Tpuduel Hericium,
Sarcodon, Hydnum, Hydnellum etc.; Oa3uguoMMLETH, TakKue Kak
Auricularia, Calvatia, Ceriporiopsis, Coniophora, Cyathus,
Lycoperdon, Merulius, Phlebia, Serpula, Sparassis u Stereum;
acKoOMMIIETE, Takue Kak Cordyceps, Ophiocordyceps, Morchella,
Tuber, Peziza, n T.n.; "xejeyHele TputH", Taxkue kKak Tremella;
MUKOPM3HEIE TI'PUOH], T'pUOH, Takue kak Phanerochaete (BrJIIOYA A
TpulH, TaKue Kak P. chrysosporium Ha HeCOBEPIEHHOM cTamuu u P.

sordida) .
[Toxxonsiiye BUIBI U POABI TPHOOB BKITIOYAIOT, TOJBKO B KAUECTBE HEOTPAHHYMBAIOIICTO MIpUMepa;

Agaricus augustus, A.

blazei, A. brasiliensis, A. brunnescens, A. campestris, A.
lilaceps, A. placomyces, A. subrufescens un A. sylvicola,
Acaulospora delicata; Agrocybe aegerita, A. praecox u A.
arvalis; Albatrellus hirtus u A. sSyringae; Alpova pachyploeus;
Amanita muscaria; Antrodia carbonica, A. cinnamomea M A.
radiculosa; Armillaria bulbosa, A. gallica, A. matsutake, A.
mellea n A, ponderosa; Astraeus hygrometricus; Athelia

neuhoffii; Auricularia auricula un A. polytricha; Bjerkandera

adusta u B. adusta; Boletinellus merulioides; Boletus
punctipes; Bondarzewia berkeleyi; Bridgeoporus nobilissimus;
Calvatia gilgantea; Cenococcum geophilum; Ceriporia purpurea;
Ceriporiopsis subvermispora; Clitocybe odora, Collybia
albuminosa mn C. tuberosa; Coltricia perennis; Coniophora
puteana; Coprinus comatus, C. niveus u '"HaBO3HHMK cCeprlit";
Cordyceps bassiana, C. variabilis, C. facis, C. subsessilis, C.
myrmecophila, C. sphecocephala, C. entomorrhiza, C. gracilis,
C. militaris, C. washingtonensis, C. melolanthae, C. ravenelii,
C. unilateralis, C. clavulata wu C. sinensis; Cyathus
stercoreus; Daedalea quercina; Dentocorticium sulphurellum;
Echinodontium tinctorium; Fistulina hepatica;, Flammulina
velutipes u F. populicola; Flavodon flavus; Fomes fomentarius,

F. lignosus; Fomitopsis officinalis, Fomitopsis cana, F.
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subtropica wu F. pinicola; G. resinaceum, annularis, G.
australe, G. atrum, G. brownii, G. collosum, G. sinensis, G.
lingzhi, G. curtisii, G. japonicum, G. lucidum, G. lucidum var.
resinaceum, G. neo-japonicum, G. oregonense, G. sinense, G.
tornatum wu G. tsugae; Gigaspora gigantia, G. gilmorei, G.
heterogama, G. margarita; Gliocladium virens; Gloeophyllum
saeparium; Glomus aggregatum, G. caledonius, G. clarus, G.
fasciculatum, G. fasiculatus, G. lamellosum, G. macrocarpum u
G. mosseae; Grifola frondosa; Gymnopus dryophilus, Gymnopus
peronatus, Hebeloma anthracophilum u H. crustuliniforme;
Hericium abietis, H. coralloides, H. erinaceus u H. capnoides;
Heterobasidion annosum; Hypholoma capnoides m H. sublateritium;
Hypsizygus ulmarius u H. tessulatus (=H. marmoreus); Inonotus
hispidus mu I. obliquus; Irpex lacteus; Lactarius deliciosus;
Laetiporus sulphureus (=Polyporus sulphureus), L. conifercola,
L. cinncinatus; Lentinula edodes; Lentinus lepideus, L.
giganteus, L. ponderosa, L. squarrosulus wu L. tigrinus;
Lentinula species; Lenzites betulina; Lepiota rachodes u L.
procera; Lepista nuda (=Clitocybe nuda); Lycoperdon lilacinum u
L. perlatum; Lyophyllum decastes; Macrocybe crassa; Marasmius
oreades; Meripilus gliganteus; Merulius incarnatus, M.

incrassata n M. tremellosus; Morchella angusticeps, M.

crassipes mu M. esculenta; Mycena citricolor, M. alcalina u M.
chlorophos; Omphalotus olearius; Panellus stypticus, P.
serotinus; Paxillus involutus; Phaeolus schweinitzii, Phellinus
igniarius, P. pini, P. linteus m P. weirii; Pholiota nameko, P.
squarrosa, Piloderma bicolor; Piptoporus betulinus; Pisolithus
tinctorius; Pleurotus citrinopileatus (=P. cornucopiae var.
citrinopileatus), P. cystidiosus, (=P. abalonus, P. smithii),
P. djamor (=P. flabellatus, P. salmoneo-stramineus), P.
dryinus, P. eryngii, P. lignatils, P. euosmus, P. nebrodensis,
P. ostreatus, P. pulmonarius (=P. sajor-caju) m P. tuberregium;
Pluteus cervinus; Polyporus indigenus, P, saporema, P.
squamosus, P. tuberaster m P. umbellatus (=Grifola umbellata);
Psathyrella hydrophila, Psilocybe allenii, aztecorum, p.
azurescens, P. baeocystis, P. bohemica, P. caerulescens, P
coprophila, P. cubensis, P. cyanescens, P. hoogshagenii, P.
mexicana, P. ovoideocystidiata, P. pelliculosa, P
semilanceata, P. serbica, P. subaeruginosa, P. tampanensis mu P.
weilii; Rhizopogon nigrescens, R. roseolus m R. tenuis (=Glomus
tenuis) ; Schizophyllum commune; Schizopora paradoxa;
Sclerocytis sisuosa; Serpula lacrymans wu S. himantioides;
Scleroderma albidum, S. aurantium u S. polyrhizum;
Scutellospora calospora; Sparassis crispa u S. herbstii;
Stereum complicatum m S. ostrea; Stropharia ambigua, S.

aeruginosa, S. cyanea, S. albocyanea, S. caerulea, S.
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semiglobata, S. semigloboides, mn S. rugoso-annulata; Suillus

cothurnatus; Talaromyces flavus; Termitomyces robustus;
Trametes elegans, Trametes T. gibbosa, T. villosa, T.
cingulata, T. hirsuta, T. suaveolens "u T. versicolor;

Trichoderma viride, T. harmatum; Tricholoma giganteum mn T.
magnivelare (Matsutake); Tremella aurantia, T. fuciformis mu T.

mesenterica; Volvariella volvacea;

¥ MHOTOYHCIIEHHbIE JApYTHe M0JIe3HbIe MPHOBI.

[TpeanoyruTenbHble IITAMMBbI, KOTOPbIE NPOAEMOHCTPUPOBAIN HCKIIOUUTENbHbIE XapaKTEPUCTHUKH, MPHU-
roJiHbIe /11 MPUMEHEHUS HACTOSLIEr0 M300pETEeHHsI Ha MPaKTHKE, BKIIOYAIOT B KaUeCTBE HEOrPAaHMUMBAIOLIETO
npumepa Fomes fomentarius (NY state), Ganoderma applanatum (mramm Duckabush), Fomitopsis officinalis
(rammsbl I, VI, X), Fomitopsis pinicola (mramm 1), Ganoderma oregonense (Meadow Lake), Heterobasidion
annosum (Dosewalips), Pleurotus ostreatus (mrammbel PW-OST, Nisqually), Psilocybe azurescens (mramm Sta-
mets), Stropharia rugoso-annulata (mramm F), Trametes versicolor (Kamilche Point) u Inonotus obliquus (Sta-
mets NY).

JloMOMHUTENBHBIE MOIXOISUIAE POJIBbI M BUIIbI TPHOOB MOTYT ObITh HAl/IEHbI B CTAHAAPTHBIX PYKOBOJACTBAX
M0 MHUKOJIOTHH, Takux kak Mushrooms Demystified (1979, 1986), David Arora, The Audubon Society Field
Guide to North American Mushrooms (1981, 1995), Gary Lincoff u Psilocybin Mushrooms of the World (1996),
Paul Stamets. HenpepsiBHO 00HOBJIIEMbIE TIEPEUHH MOIXOASIINX BHIOB HA OCHOBE mocieanux aHamu3os JIHK
MOryT ObITh HalizeHbl B HHTEpHET-npoekTax Tree of Life u Encyclopedia of Life (EOL).

OkctpakTbl Muuenus Fomitopsis officinalis, B uactHocTu Inonotus obliquus, Fomes fomentarius, Gano-
derma resinaceum, u apyrux BunoB Polyporaceae, kak MpaBWJIO, CHHXKAIOT MATOT€HHOCTb BUPYCOB VISl MU
NOCPECTBOM MPSMOT0 CHHWXKEHHUS MOMYJISLMI BUPYCHBIX YAaCTHL, TAKXKE YKPEIUIsss UMMYHHYIO CUCTEMY ITYell,
TakuM 00pa3oM, OrpaHUYMBas KX BUPYJIEHTHOCTD M NIepeAaBaeMocTh. boJjee Toro, myenam nosie3Ha KOMOUHALUS
CMECH MPOTUBOBHPYCHBIX KOMIIOHEHTOB, MPOAYLMPYEMbIX MHLEIHEM, C MPOTHMBOMHKPOOHBIMH CBOHCTBAMH
KYMapHHOB U IPYTUX COCAMHEHHH, MpoayMpyembix MuLenieM Fomitopsis officinalis. BHekneTouHble dKccy na-
ThI, CEKPETUPYEMbIE MHULIEIUEM MOJIe3HBIX I'PUOOB, OMMCAHHBIX B HACTOSILIEM ONMCAHMH, UMEIOT KOMOWHALMIO
9THUX KOMIIOHEHTOB, HO COAJaHCUPOBAHBI TaK, YTOObI OHH UMENIM CYMMApPHYIO MOJIb3Y NPHUBJICYEHHS MMYEJl, YTOObI
NPOUCXOAUIO MX YKPEIUIeHHE YCHIMBAIOLIMMU UMMYHHUTET M TUTATENbHO MOJE3HBIMU KOMIIOHEHTaMH. DTOT
MHOrOrpaHHblil 3G@GeKT NpHUBOIUT K YKPEIUICHUI0 MMMYHHOM CHUCTEMBbI MUeNl M UX KOJOHWH, 1enas X MeHee
MOABEPXKEHHBIMU BUPYCHBIM, OaKTepHalIbHBIM, 00YCIOBIEHHBIM MPOCTEHIIMMHU U TPUOHBIM CMATYEHHBIM 3a00-
JIeBAaHUSAM.

ABTOp Hacrosero u3o0pereHust oOHapyxui, 4ro Buabl Ganoderma, Fomes, Fomitopsis, Fomitoporia,
Antrodia, Inonotus, Irpex, Lenzites, Phellinus, Sparassis, Hypholoma, Pleurotus, Schizophyllum u Stropharia
JEMOHCTPUPYIOT BbIpa’KeHHbIE NPOTUBOIPUOHbBIE CBOMCTBA, U 0XKUAAET, YTO OHM Takke OyIyT MOJE3HBIMU Ul
00pbObI C TPUOHBIMY NATOr€HAMH, MOPAKAIOLIMMHU MU€J], BKJII0Yas, HO He OrpaHHYMBasCh UMH, BUIbI Nosema U
Jpyrye naroreHHsle MUKPOCTIOPHINH, ackoc(epo3 M KaMeHHbIH pacruion,

[TepBbIM OTKpBITHIM MPOTHBOBUPYCHBIM COEJMHEHHEM M3 Ipuba OblIO coeaMHEeHHe M3 TpyToBHKa "Ice
Man" Fomes fomentarius npotuB Bupyca TabauHOi MO3auKH, IEPBOTO OTKPHITOTO BUPYCa M POJCTBEHHOTO BH-
PYCY KOJNbBLEBOH MATHUCTOCTH Tabaka. ITOT TPYTOBBIH Tpubd siBiseTcs carpodutoM Ha Oepese, OyKe U OPYrHX
JIMCTBEHHBIX JIEPEBbIX YMEPEHHbIX WUPOT. Koraa oH pacter, npeBecHHa pa3MsrdaeTtcs, BbLAEss Biary, npH-
BJICKAOLIME HACEKOMBIX 3aMaxH, U MOJIC/IAIIMBaeTCs 60raThiIMH KOMILUIEKCHBIMU TOJICAXaphIaMHy, a Takxke Oe-
KaMH U JPYTUMHU BEIIECTBAMH, MPOJY IUPYEMBIMH MULETHEM 3TOr0 rpuda. ITOT rpib NPHUBJIEKAET XKYKOB, UbH
HOPBI BIOCJIEACTBUU MOTYT ObITH OKKYIHUPOBAHbl HATHBHBIMHU MUeNiaMU. B CYLIHOCTH, 3TO SABJISETCS OJHUM M3
NPUMEPOB TOTO, YTO, KaK MPEIBUINT aBTOpP W300peTeHus, OyAET UMETh MHOXKECTBO MPUMEPOB POJIH, KOTOPYIO
TPYTOBUKH ¥ Apyrue 0a3MIMOMHLEThI UIPAIOT B MPEAOCTABICHUHM MUeaM MUTATENbHBIX BEleCTB. MHTEpecHo,
uyto Fomes fomentarius siBisieTcst U3BECTHBIM JHAO(PUTOM OEPE30BBIX AEPEBBEB, UTO O3HAUAET, YTO OHH SBJISAIOT-
€Sl 4aCTbIO MPUPOAHONH UMMYHHOU CHCTEMbI I€PEBbEB. ABTOP H300pETEeHHS MOJaraeT, YT0 MHOTUE U3 ITHX JH-
JO(GUTHBIX TPUOOB COOOLIAIOT MPOTHBOBHUPYCHbIE CBOMHCTBA PACTEHUSAM M MUeaM, €CJIM OHM BCTPEYArOTCs B OIl-
peneNeHHOM pa30aBIeHHOM OKHE KOHLEHTPALMH, a TakxkKe IPYTUM HACEKOMBIM, €CIIM OHH 3aHUMAIOTCs coOMpa-
TENbCTBOM HIIM THE3JATCS B JPEBECHHE, B KOTOPOM colepkarcst 3TH rpuObl. OHAKO €ClIM OHM BCTPEYAlOTCs B
UX YUCTOH (OopMe, MHOTHE M3 HUX, B JEHCTBUTENBHOCTH, MOTYT OBbITh TOKCUYHBIMHU. FIMEHHO B 3TOM ciyuyae
BMELIATENILCTBO YEJIOBEKAa MOXKET MOMOYb Pa3BUTh MOCT JUIsi IPOTHBOBUPYCHOM MOJb3bl, KOTOPbIN B HHOM CIIy-
Yyae MaJIOBEPOSATHO BOSHUKHET B MPUPOJE. ABTOpP U300PETEHHUS MOJIaraeT, 4To B3auMOCBA3aHHbIe JopMaThl, NpH
KOTOPBIX OMOJIOTHs ITuen, rpuOOB U pa3iiaralolliuxcs AEpeBbeB U paCTeHUI NepecekaeTcs, CTaHeT IJI0{0TBOPHO#
00J1aCTbI0 HAYYHOTO MOMCKA JUIS OKA3aHMS MOMOLIM JKOCUCTEMAM M MX Pa3sBUTHS, KOTOPOE MPOUCXOIUIO Obl
JECATUIIETUSMM.

ArpeccHBHbIE, BbI3bIBAIOIIME THUEHHE IPEBECHHbI MPUObI, MPUBEAECHHBIE B HACTOSLIEH 3asBKE, KOHKYpPH-
PYIOT ¢ MHOTHUMH APYTUMHU IpuOaMH 3a JOCTHIKEHHE MX TOMHUHHPOBAHMS B IKOJOTMYECKUX HHLIAX. Buusl Tpy-
TOBBIX IPHOOB, B yacTHOCTH BUABI Antrodia, Fomes, Fomitopsis, Ganoderma, Grifola, Heterobasidion, Inonotus,
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Stereum u Trametes, 061a7aF0T MPOTUBOIPHOHBIMH CBOHCTBAMH, MPUCYTCTBYIOIIMMH B 3KCTPAKTAX, KOTOPBIE,
KaK CUMTAeT aBTOpP HACTOSAINEro u3odpereHus, OyayT 3¢ ¢dexkTuBHbIMH MpoTHB Nosema, rpHOHOTO Hapa3uTa-
MHKPOCIIOPHIMS, TPHHOCSILETO BPE MYEIaM 10 BCEMY MHPY.

besycnoBHO, MeaBeu SBILTIOTCS HE CIMHCTBEHHBIM ITyTEM DPACIPOCTPAHEHHS HA JepeBbsd Fomitopsis u
JpPYTUX TPUOOB, KOTOPBIE MOTYT YJIYUIIHTh 3A0POBbE Imyen. JIx00ass akTHBHOCTb, PE3YIbTATOM KOTOPOH SIBJISICTCS
CO3IaHHC PaH B ACPCBBAX UM 00CCICUCHHE MOTUOIINX ACPEBBEB, CO3AACT MOTCHIHAIBHY IPHOHYO mIatdop-
MY A HOJIB3BI muesiaM. [IpUMEHEHUE YEeTOBEKOM MICTBI B KAYCCTBE " NCKOPATUBHOU KOPHI" MM a5 (JOPMHPO-
BAHMSA TPOII, HJIM B KAYECTBE BEPXHETO CIIOS1 BOKPYT JCKOPATHBHBIX PACTCHHH TAKXKE MOXET CIIY>KUTh JUIA CO3-
JAHUS1 MUIETHATIBHOW MIar(opMbl U MOB3BI MYeNaM. B KOHEUHOM HMTOre, 3TO O3HAYAET, YTO MOXKHO BBIPA-
INMBATh MUUEIMH 3THX IPHOOB MACCOBO B MPECTOPYJIHPYIOILIEM MM MPEKOHUIHAIBHOM COCTOSIHUHM, CO3JaBaTh
MHLCTHATBHBIC "MOCAA0YHBIC MIOMANKU" IS MYCT WM MOJIYYaTh 3KCTPAKTHI, H MMOCPEICTBOM 3TOr0 CO3aBaTh
HOBOC ITOKOJICHHE ATTPAKTAHTOB /I IM4YEN H IMHUTATCIbHBIC BEHICCTBA, CKOPPEKTHPOBAHHbBIC COOTBETCTBYIOILUM
oOpazomM.

C y4eToM 3TOMH I'HIOTE3BI ABTOP HACTOSILETO W300PETEHHU MPEABUAMT IPHMEHEHHE NIMPOKOTro Habopa Oa-
SHAMOMHLCT, PA3IAraroIiuX APEBECHHY TPHOOB, I Pa3paboTKH rpHOHOH OHO3AIUTHI, "OHO3AIIMTHI MYeT", A1
3aIUUTHI OT CTPECCOBBIX (PAKTOPOB, BEIYLIMX K CHHAPOMY KPaxa KOJOHHH.

Bonee Toro, anTuOHoTHYECKHUi 3(P(EKT ITUX IKCTPAKTOB HA MAPA3ZHTOB ITUEI, OTHOCSILIMXCA K MHKPOCIHO-
puausaM, B 4yacTHOCTH Nosema apis, ABIIOIMXCS NpUuMHOH "Nosema", KOTopble HEAABHO OBLTH NMEPEKIACCH-
(PMIUPOBAHBI B MMPOCTOH IPUO, OKKETCS MOJIC3HBIM COITY TCTBYIOIIUM (DaKTOpOM.

JlpyruM mpeuMy LECTBOM HACTOSILETO H300PETEHHUS SBILTIOTCS MPOTHBOBUPYCHBIC, AHTHOAKTCPHAIBHBIE H
NPOTHBOTPUOHBIC CBOHCTBA MHULCTHS NIMPOKOTO AHANA30HA. MHOTHE U3 (DPAKLMHA 3KCTPAKTOB MHLETHSA, IO -
YCHHBIX AaBTOPOM H300pPETECHUS, AEMOHCTPHPYIOT IPOTHBOBHPYCHYHO AKTUBHOCTD, )K€ KOI/Aa MyTh OHOTOTHYE-
CKHM HANpaBIEMOro (ppaKLOHUPOBAHHS OOCCICUMBA AHTHOAKTCPHATbHBIC CBOHCTBA. UAacTO MOJAraroT, 4To
MPOTHBOMHKPOOHBIC CPEACTBA SIBILIIOTCA CHEUU(UUHBIMH K THIIAM MHKPOOOB (CYHIECTBYET HEKOTODBIHA Iepe-
KPECT MEXIy AaHTHOAKTCPHATbHBIMH U AHTHIIAPA3UTAPHBIMHU CPEICTBAMHM, H B HACTOSAIIECE BPEMS MOXKET CYILECT-
BOBAaTh JAXE MO MEHbLICH Mepe OIMH KJACC KAK C AHTHOAKTEPHUAIBbHOH, TaK U MPOTUBOIPHOHOH AKTHBHOCTHIO),
OJTHAKO, YYHUTHIBAS, KAK TPYAHO JOCTHTHYTh MPOTBOBHPYCHOH CELH(PUUHOCTH OTACIBHO H OTCYTCTBHE H3BECT-
HBIX OOIIMX MOJICKYJAPHBIX MHINCHEH Meay OAaKkTepHAMH U BHUPYCAMM, KOTOPBIC TAKKE MPOSBIIOT KAKYO-
00 CTeneHb CNEeUH(HUHOCTH B OTHOIUCHHU XO3SIHHA, IMMPOKAs MPOTHBOMHMKPOOHAS AKTHBHOCTDH SBIIICTCS
penkoit. be3 cBsA3U ¢ kakoH-mOO0 TeOpUCH aBTOp H300PETCHHUS MOJIAraeT, YTO IKCTPAKTHI ACHCTBYKOT B KAUCCTBE
HMMYHOCTHMY JIITOPOB, YCHIMTENCH HMMYHHOH CHCTEMBI H HMMYHOPETYIATOPOB C IPOTHBOBHPY CHBIMHM, AHTHU-
OaKkTepHaTbHBIMH U MMPOTHBOTPHOHBIMH I dexTamu.

[Ipeamonaraercs, YTo MHLETHAIBHbIC KOMIOHEHTHI, ONMUCAHHBIC BBIIIE, H/MIH APYTHE U3BECTHBIC H HEHU3-
BCCTHBIC COCAUHCHHS SBSIOTCA AHTHOAKTCPUATBHBIMU H MPOTUBOIPUOHBIMH, IOMOTasi HMMYHHTETY, U, TAKUM
00pa3oM, B3aUMOACHCTBUE MEXKIY ITUETAMH M IKCTPAKTAMH YHCTOTO KyJBTHBHPYEMOTO MHLEIHUS B ONpPEICICH-
HBIX KOHLCHTPALMAX ABJIACTCS HEOKUIAHHBIM IIPEUMYIIICCTBOM HACTOSLICTO H300PETCHHUSL.

Hyphodermella corrugata, Polyporus umbellatus u Piptoporus betulinus aBasroTCs BUAAMH TPYTOBHKOB, O
KOTOPBIX aBTOPY HACTOSIIETO M300PETEHHUS U3 €r0 MCCIEIOBAHHSA H3BECTHO, YTO OHH IPOSBILIIOT BBIPAXKCHHBIC
AHTHIIPOTO30MHBIE CBOUCTBA. [101araroT, 4To arapuIMHOBAS KUCJIOTA SBIAETCS OAHHM M3 CPEACTB, OTBETCTBCH-
HBIX 33 AQHTHUIPOTO30MHYH) AKTHBHOCTH Piptoporus betulinus. ArapMuuHOBAas KHCIOTA TAKXKE MPOIYLHPYCTCS
Fomitopsis officinalis 1, BO3MOYKHO, ADYTHMH BHIAMH TPYTOBBIX IpuOoB. [IpomynupoBaHHE aKaHTOLUTOB B
Stropharia rugoso-annulata, 0 KOTOPBIX H3BECTHO, YTO OHH YHHUTOXKAIOT KPYTJBIX YEPBCH, TAKKE MOXKET 00ec-
HNEYUTh AHTHIPOTO30HHYI0 H AKAPHLUAHYIO NMOJb3Y I muel. [1o cymecTBy, 3TH BUABI H POJCTBCHHBIC UM BH-
JII MOTYT OBbITh NMPEANOYTUTEIBHBIMHU AJIS1 HCCICAOBAHUS B OTHOLICHHH AHTHIIPOTO30HHOH AKTHUBHOCTH U AKTH-
BALIMH AHTHIIPOTO30HHBIX TCHOB Y ITYEIL

IMecTunuabt

[ToCKOJIbKY ITIEIBI OTPAHHYCHBI B KOJMYECTBE H PAa3HOOOpa3uu (epMEHTOB, TPEOYEMBIX I pa3py LICHUSA
HOPHPOIHBIX U AHTPOMOTCHHBIX TOKCHHOB, 3TH TOKCHHBI HAPYIUAKOT UX OCHOBHOW UMMYHHTET, YTO JCJACT HX
0o05ee YyBCTBUTEIBHBIMU K MATOTCHAM PA3MYHBIX HANPABJICHUH - KiemaM Varroa, Nosema u rpubaM MHKpO-
CHopuaueB, ropdarkaM, BUPycaM U OAKTEpHsAM, KOTOpBIE B HUX coaeprkarcs. [locpeacTBoM ycHIeHHS CcHOC00-
HOCTH ITYEJI ACTPAAUPOBATH 3TH TOKCHHBI M MyTEM AKTHBALMH OOJIBIICTO KOJIMYCCTBA T'CHOB LUTOXpoma P450,
reHoB GST w/umu reHoB CCE, HMMyHHOE COCTOSHME ITYEJN YJIYYINAETCS, YTOOBI JIyYIIE IMPOTHBOCTOATH 3TUM
aTakaM M JAPYTHM CTpeccoBbIM (pakropaM. bonee Toro, myTeM HpeIOCTaBJICHUS MYENAM CMECH TPHOHBIX 3KC-
TPAKTOB, KOTOpBIE crenu(HUECKH OrPAaHUYHBAIOT TSDKECTh aTak ropdarok, kiemel Varroa, rpubos Nosema u
BHPYCOB, 3[0POBbE KOJOHHH IMYENT MOXKET ObITh YKPEIUICHO I JJIMTEIBHOTO 370POBbS MOTOMKOB, pabo4MX
IT4eJ1, KOPOJIEBBI U €€ TPYTHEH. DTH KOMIIOHECHTHI IPUOOB €CTECTBEHHBIM 00Pa30M BKIIFOUAKOTCS B MEJ M ITPOIO-
JMC, TAKUM 00pa3oM, 0OecreynBas MPEUMYIUECTBO PA3BHBAIOIIMMCS MOKOJICHUAM. B KOHEUHOM HTOrE 0XXKMAA-
€TCs, YTO HE TOJIbKO ITYENbI CTAHYT 3ALIMINCHHBIMU, HO TAKKE YBEIMYHTCS MPOJYKLIHMSI MEJA M KA4eCTBO MeJa
OyJeT Jyylue NOAIEPKUBATH 30POBBE MOCIEIYIOMMX MOKOJCHUH U HX CHOCOOHOCTh K BBDKHBAHHIO.

OXHIAeTCA, YTO T€ BHABI TPUOOB, KOTOPBIC MPUIOAHBI LI OHOpeMeauanuy ("MUKOpeMeauauu") TOKCH-
HOB, 3arpsA3HHUTENCH H MECTHIHUIOB H 3KCTPAKTHl HX MULEIHSA COACPKAT PA3IMUHBIC BEILCCTBA, MPUTOTHbBIC I
BKJTIOUCHUS, AKTUBALIMH H MOJY IMPOBAHHSA T€HOB, HEOOXOJUMBIX 11 OHOACTpaJauuy necTHUHAOB. [10CKOIBKY
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MHOTHE TAKHUEC T'CHBI UM CHCTEMBI, TAKUE KAK CUCTEMA LHUTOXPOMA, ABJIAIOTCA 3BOTFOLMHOHHO KOHCCPBATHBHBIMH
HIM CXOOHBIMH, OXKHAACTCA, YTO IKCTPAKTBI MHULCIHA TAKHUX FpP[6OB AHAJIOTHYHO MOTYT OBITh HCIIOJIb30BAHBI
A1 aKTUBALIUU TCHOB U CUCTEM Y ITHCJT, YTOOBI ACTPAOUPOBATh TAKHEC NCCTULUABI H CIIPABUTHCA C HUMH. IMones-
HbIC U MMPEANMOYTHTEIbHBIC BUABI BKIFOYAIOT canpoduTHble rpuOsl Pleurotus ostreatus u apyrue Buasl Pleurotus,
Trametes versicolor, Trametes elegans u apyrue Buasl Trametes, Fomes fomentarius, Fomitopsis officinalis u F.
pinicola, Ganoderma lucidum, G. annulare, G. brownii, G. collosum, G. lingzhi, G. curtisii, G. oregonense u G.
tsugae; Heterobasidion annosum, Inonotus obliquus, I. hispidus, Irpex lacteus, Laetiporus sulphureus, L. conifer-
icola, L. cincinnatus, Polyporus umbellatus, Polyporus elegans, Polyporus squamosus, Buasr Antrodia, Phaeolus
schweinitzii, Boletus mirabilis, Gymnopus peronatus, Mycena alcalina, M. aurantiadisca, M. haematopus, Psilo-
cybe azurescens, P. allenii, P. subaeruginosa, P. ovoideocystidiata, P. cubensis, P. cyanescens, Panaeolus cya-
nescens, Stropharia ambigua, Stropharia rugoso-annulata, Stropharia coronilla, Hypholoma capnoides, H. fasciu-
lare, H. aurantiaca u apyrue Buas! Strophariodeac u Strophariaceae, Lenzites betulinus, Pholiota adiposa, Pho-
liota terrestris, Pholiota nameko, Agrocybe aegerita, A. praecox, A. arvalis, Collybia tuberosa, Collybia,
Psathyrella hydrophila, P. epimyces, Marasmius oreades u acCOLMMPOBAHHBIE C HUMH MHOTOYHCJICHHbIC "caTel-
JMTHBIE POJBI", a TAKXKE APYTHE MIACTHHYATHIC U TPYTHEBBIC POJIBI U BUIbI, H3BECTHBIE MUKOJIOTHYCCKOH HAyKe
B KAYECTBEC MEPBHYHO U BTOPUYHO PA3IArarIliX LE/UTONO3Y H JTUTHUH.

Muuenuit BugoB Stropharia rugoso-annulata, Fomitopsis officinalis, Fomitopsis pinicola, Schizophyllum
commune, Trametes elegans, Trametes versicolor ¥ MHOTHX TPYTOBUKOB M ILTACTUHYATHIX OA3MIMOMHULET MPO-
ayuupyer 6uodaaBoHouas!, (EHOIBI M MOTH(EHOIbI, BKIIFOYAsA KyMAPHHBI H KyMapOBbIE KUCIIOTHI (KAaK TPaHC-,
TaK M CiS-, 0- U M-KyMapOBbIC KUCIOTHI), KOTOPBIE AKTUBHPYIOT I€HBI Y IUEJ, KOTOPbIC KOIUPYIOT (DEpMEHTHI
nuroxpoma P450, a taxke apyrue (pepMEHTHI, BAXKHBIC AT MUIICBAPCHUSA, META00IH3MA U pa3pyIICHUSI TOKCH-
HOB. D((PeKT 3THX KOMIIOHEHTOB MHULICJIHSA, TAKUX KAK KyMapHHBI, NI-KyMapoBas KUCIOTAa, O-KyMapoBas KUCIOTA
HJHM HX TJIHKO3HABI, COCTOHT B TOM, YTO OHH BKJIHOYAKOT 00JIbIIIE TEHOB Yy mHEI, KOTOPBHIE MO3BOJIAKOT IMICIAM
neroxcmbﬂuuposarb I.I.[I/IpOKI/[l\:[ JHANA30H TOKCHHOB, B YACTHOCTH HHCCKTHIIMOOB, MHUTHIHIOB, rep6uu1mos,
()YHIHUMIOB U MECTULMIOB, U YCHIMBAIOT BPOXKICHHBIH HMMYHHTET ITUEI.

[1-kyMapoBasi KUCIOTa, BCTPEHAOLIAACS KAK B 3¢PHE, TAK U B JIMTHUHE, SBISICTCS MOHOMEPOM CIIOPOIOJI-
JCHUHA, OCHOBHOI'0 KOMIIOHCHTA KJICTOYHBIX CTCHOK NBbLIbLBI H MPOMOJTUCA, ABJLIFOIUECTOCSA CMOJUCTBIM COCOU-
HCHHEM, C06I/[paeMbIM H Hepepa6aTbIBaeMbIM miIcJaMu i1 MOKPBITHA BOCKOBBIX COT. H-KyMapOBa}I KHCJIOTA
HeO6X0ﬂP[Ma A1 YBCJIHYICHHUA YPOBHA JIAKKA3BI B rpu6ax, BBI3BIBAOIIMUX THHCHUE APEBCCUHBI, KOTOPAA ABIACTCA
(hepMEHTOM-LIE/LUTIONA30H, PA3pyILAOLIMM JUTHHH B APCBECHHE, CO3AaBasi COCOUHCHHUS-MPOU3BOIHBIC, UMEIO-
LIHC HpP[BIIeKaTeIIbeII\:[ BHUI A1 HACCKOMBIX B KAQYCCTBE IMHUILNH, A TAKXKEC CO3aaBasd CpEay oOUTaAHUSA (H‘leﬂbl MO-
IYT 3aHUMAaTh MECTA B TYHHEIX, MPOOYPEHHBIX Ky KaMU-MHKO(aramu). [To Mepe TOro kak rpuObI OCy LECCTBIIA-
IOT THUCHHE JPEBECHHBI, PA3pyIUast JIUTHHH, OHH TAKXKE BBIICIIIOT BOXY, OOOTALICHHYIO 3TOH M-KyMapOBOH KH-
CJIOTOH M IHTATCIbHBIMH COCAUHCHUAMH, MOJEC3HBIMH IJIA ITYCI. Yem Oo0bLIE H-KyMapOBOI\:[ KHCJIOTBI, TCM
00JIBIIE TAKKA3 IKCIIPECCUPYETCA MULEIHEM, TeM OOJIbLIE APEBECHHA THUET, 00JIbIIEe IPUOHBIX HONTHCAXapHIOB
(caxapoB) U B KOHEYHOM HMTOTe OOJbBIIC 3TUX COCAMHEHUH OyAET HAXOAUTHCA B IKCCYJarax IpHOOB, KOTOPBIC
UILYT ITYETIBI U KOTOPHIC MOTYT OBITh UM NOJE3HBIMHU. JIPYyTHM NPEUMYINECTBOM HACTOSINETO H300pPETCHHS SB-
JETCS TO, YTO IPHOBI, BHI3BIBAIOIUE THHCHHE JPEBECHHBI, MPOIY IMPYIOT I-KYMApPOBbIC KHCJIOTHI H Ky MAPHHBI,
KOTOPBIEC MOT'YT OBITh OMOJIOrHYECKH KOHBEPTUPOBAHBI B IT-Ky MAPOBBIC KHCJIOTHI.

Kak ormeuanocs Terron et al., CTpykTypHO OJHM3KOPOICTBEHHBIC APOMATHUECKUE COCAUHECHHS HMEIOT pas-
muuHble 3Q(EKThl HA AKTHBHOCTH JAKKA3bl M HA JKCIIPECCHIO T€HA ICC B TMIHUHOIUTHYECKOM rpnde Trametes
sp. 1-62, Fungal Genet. Biol., Oct 2004;41(10):954-62: "IeBsTh ()eHONBHBIX COCTUHEHHH (I-KyMapOBast KUCIIO-
Ta, (epyaoBas KHCIOTA, TBasAKOJN, CHPUHIOJ, M-MCTOKCH(CHOJ, MHPOKATEX0Jd, (PuopormouuHon, 3,5-
JUTHAPOKCHOCH30HHAA KHCIOTA M CHPHHIANAA3MH) MCCIEJOBATH B OTHOIICHUH HX CIOCOOHOCTH yBEIHUYHTH
NPOAYKUHUIO JTAKKA3bl y JTUTHOJUTHUYCCKUX Oasuauomuuer Trametes sp. 1-62. Bce 3TH cOeTMHCHHSA MPHBEITH K
YBEIHYCHUIO AKTUBHOCTH JIAKKA3bI, MPUYEM HAHOOJEe BBHICOKHE YPOBHH OOHAPYKMBATHCh B MPUCYTCTBUH II-
KyMapoBOH KuCIOTSI (B 273 pa3) u reaskona (B 73 paza)".

HHTEpEecHO, YTO MHOTHE 3€pHA, MPEAMOYTHTEIbHBIE I MOJIy YCHHS MULCTHATbHONH TPHOHUIIBI B IPHOHOH
npoMbInIeHHOCTH (cM. Growing Gourmet & Medicinal Mushrooms aBTopa Hacrosimero u3oOpereHus1, Paul
Stamets, 1993, 2000, Ten Speed Press, Berkeley), Taxke SBIIIOTCS O0raThIMH HCTOYHHKAMH IT-Ky MAPOBBIX KH-
CJIOT U MOTIyT OBITh IOJIE3HBIMH B ATTPAKTAHTHBIX KOMIMO3ULUAX A MIC]L. B kayecTBe OCHOBHBIX (I)GHOIILHLIX
KHCIIOT B 3¢pHAX puca ObLTH MACHTHU(UIMPOBAHBI MM-KyMapoBas KUCIOTA, (epyaoBas KHCIO0TA U CHHAMMHOBAS
KHCJIOTA.

[1-xymMapoBas KHCI0Ta HAXOAMUTCS HE TOJBKO B 3€PHAX, MPEANOYTHTENBHBIX IS MOy YCHHS IPHOHHILBI, HO
TaKKe OHA 00pa3yeTcs B XOAC HOPMAIBHOTO XM3HEHHOTO IMKIA IPHOOB, 0COOEHHO mepel (opMHUpOBAHHEM
npumopaus. [1-kymMapoBast KHCJIOTA ABJIETCS MOIIHBIM HHTHOMTOPOM THPO3HHA3bI - ()epMEHTA, HEOOXOIUMOTO
JUI MeTaHWHU3AUuH. [IpUCYTCTBHE W pacHpOCTPAHEHHOCTh M-KYMApOBO# KHUCJOTHI MPEHATCTBYET MPOIYKILMH
IMHTMEHTOB TEMHOTO IBETA. Y IbTPA(HONCTOBBIA CBET CTUMYJIUPYET (HOTOpAcman M-KyMapoOBBIX KHCIOT, oOec-
NCYMBAS MEJAHUHU3ALMIO U 3amyckas ¢opMmupoBaHue npuMopaus. [locne (OpMHPOBAHHS MPUMOPIHS -
KyMapoBbI€ KUCIIOTHI JCTPANUPYIOT B MI-THAPOKCHOCH30HHY 0 KucaoTy. Sachan et al., Transforming p-coumaric
acid into p-hydroxybenzoic acid by the mycelial culture of a white rot fungus Schizophyllum commune, 2010,
African Journal of Microbiology 4:267-273. B xauecTBe HEOTrpaHHYMBAIOLICTO MpUMEpa, MuLEnui Auricularia
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auricula (A. auricularia-judae), xoraa €ro BBIPAIHBAKOT B KyJIBTYPE, UMECT OCIOBATHIH LBET U JTHIICH MCIAHH-
HA, HO COJACP KHT M-KyMapoBbIC KMCIOTHL Koraa muuenuii rpuO0B MOIBEPracTCs BO3ACHCTBUIO CBETA, MULCTUH
6uonoruuecku TpaHcHopmMupyeTcs, POPMHPY ST TEMHO-KOPHUHEBBIC TUIOJOBBIC TEIA, KOTOPBIE HMECIOT OOJIEE BbI-
COKOE COJCPXKAHUE MEJIAHHHA, KOTJa OHM CO3PEBAIOT, NMPHYECM OJHOBPEMEHHO CHIDKACTCS KOJMYECTBO II-
KyMapOBBIX KHCIOT, HHTHOMTOPA MEJIAHHHA. JTO ABIAETCS OJHUM M3 MPUMEPOB H YOESIUTEIBHBIM T0KA3ATENb-
CTBOM HOJIb3bI PUMEHEHHS MHULEIHS CBETJIOTO LBETA O MEIAHMHU3ALMHU B KAYECTBE HCTOUHHUKA MHLEJIHUS A
HOJTyYCHUS IKCTPAKTOB, IMOJE3HBIX I IUEJN, BCJIEACTBHE HX BBICOKOTO, HPHCYIIETO0 MM COACPXKaHMA II-
KyMapoBOH KUCJIOTBI, YCHIICHHOTO HATHBHBIM COJEPKAHHEM II-KYyMAapOBBIX KHCJIOT B 3€PHAX, KOTOPBIC HCIIOIb-
3YIOT UL TOJTyYeHHS TPUOHHULBI AJIs BRIPAIIMBAHUA MULETUA. MIHTEpEeCcHO, YTO HACaTbHBIM MOMEHTOM I IO-
Jy4eHHs HAMOOIbIICH MOJIB3BI OT MULEIHS BCICACTBHE €r0 COACP KAHUSA MUTATEIBHBIX BEILECTB U IT-KyMapOBOH
KHCJIOTBI, SIBIAETCA KOPOTKOE OKHO, YacTO JJTHTEIBHOCTBIO BCET0 HECKOIBKO CYTOK, A0 M Cpa3y MOCIE BO3ACH-
CTBMJ CBETA, HO 10 PA3BUTHA IUIOJOBOTO TEIAa TEMHOTO LBETA 3a MPEAEIIBI OCI0H MPUMOPIHAIBHON CTAIUH.

YUHUTBHIBAsA, YTO HEKOTOPHIMH M3 HAMOOJICE HHTCHCUBHBIX MPO/IYLCHTOB JIAKKA3bI, CHIC MCCIIECTYEMBIMH Ha
HacTosAwuid MOMEHT, aBoTcs Ganoderma lucidum, Trametes versicolor u Pleurotus ostreatus, 3TH BHIbI ABJIS-
FOTCSI 0COOCHHO MPEANOYTHTEIbHBIMHU U CO3AAHHS MOJIE3HBIX A ITYET CMECEH.

Koraa nuensr He MoaBICHBI HMMY HOJJOTHUECKH BCICACTBHE CO3IAHHBIX YEJIOBEKOM H IPUPOJHBIX TOKCH-
HOB, €CTCCTBEHHAs UMMYHHAS 3aIlMTA MMUEJ MOXKET Jy4lIe 3aIMHINATh ITYET OT APYTHX BPESAOHOCHBIX ArcHTOB,
BKJIFOYAs BUPYChI U MATOTCHBI, IIEpeIaBacMble KICIaMHu Varroa.

ABTOp HACTOAIIECTO H300pPETECHHS IMOJIATAET, YTO IO MEPE PACHIMPEHHS 3HAHHA O MHOTHUX MPOH3BOIHBIX
HACTOAIICTO BCCOXBATHIBAIOLIECTO H300PETEHHUS, OTIACJIBHBIC BUABI TPUOOB OyayT 0OECNEYMBATH yHUKAIBHBIH
Habop nonae3Heix (akropoB. HexoTopele OyayT B OONBLICH CTENECHH NMPOTHBOBHPYCHBIMH. HexoTopeie OyayT
AKTHBHPOBATH KACKAJbl JCTOKCHKALMH y IMUEI JIyYIle, YeM APYTHE, MPOTUB PA3JIMUHBIX TOKCHHOB. HexoTopslie
OyAyT HCIyCKaTh apOMAThI C O0JIee BHICOKUMH MPUBJICKAIOIMUMHU cBOHCcTBaMH. [1o cymecTBy, cMecH uiau "rpuo-
HBIC KOKTCHIM" OMpEeICHHOTO THUNA MOYKHO KOPPEKTHPOBATh B COOTBETCTBHH C NMOTPEOHOCTSAMM ITHEN, ITYEIIO-
BOJOB, HCXOJS U3 MX XKEITAEMOH HAMEUCHHOH IMOJIb3bI, KOHKPETHBIX (DAKTOPOB 3KOCHCTEMBI, H KOHAULIHOHUPO-
BaTh IPU JOCTYTHOCTH OA30BBIX MATEPHAIOB.

Hanpumep, 111 mMpOMBIIITIEHHOCTH ITYEIOBOJACTBA AB/IETCS BAKHOW 3AIMTA U IOJYUYCHHE HOBBIX MATOK.
Marok pa3BoAAT M BBIPALMBAKOT CHECUHUATIBHBIC CIICIHATUCTHI M0 PA3BEACHHIO, H OHH MMCIOT PUCK 3aPAKCHUA
KJICLAMH, TIEPEAAOLIMMH BHPYC YepPHBIX MAaTOYHUKOB (BQCYV). [ToHCK CeNeKTHBHOTO MPOTHBOBUPYCHOIO Hpe-
mapara Ui 3alUThl MATOK SBISETCS APYTHM CYIUECTBEHHBIM IPEHMYINECTBOM HACTOSIIETO u300pereHus. [
pa3BeACHUA M BHIpAIMBAHUA MATOK Kak Inonotus obliquus, Tak u Ganoderma resinaceum SIBJISTFOTCS OYCHB AK-
THBHBIMH ITPOTHBOBHPYCHBIMHU T00ABKAMH U1 CHIDKCHHUS YPOBHS BHPYcCa YepHbIX MaTouHHKOB (BQCV), HO He
ABJIFOTCSI HACTOJIBKO KE AaKTHBHBIMH ITPOTUB BHpYyca Aeopmanuu kpsina (DWYV), B To BpeMs Kak ApyTUe BUIBI
ABJIAIOTCA OoJee akTUBHBIMH IpoTuB DWYV. Takum 00pazoM, cMech ABYX WM Oojee BUIOB IpPUOOB SBISICTCS
HPEeMOYTUTEIbHON 11 00ECTIEYeHHS INHPOKOH OMO3ALIMTHI ITYET B BUIE MPOTHBOBHPYCHOH AKTHBHOCTH.

Knemu Varroa 1 HaCEKOMBIE-TAPA3HTEI

ABTOp HACTOSAINETO M300PETEHUS MOJYYUI HECKOIBKO NMATCHTOB HA KOMIIO3HLIMH H CIIOCOOBI C HCIOJIb30-
BAHHUEM IPECTIOPY TUPYIOIIETO MHUICTHA SHTOMOIIATOTCHHBIX IPHOOB B KAYECTBE ATTPAKTAHTA M CPEACTBA 00pa-
OOKTH 1711 KOHTPOJISI HACEKOMBIX, H 00JIeC INHPOKUE MATCHTHI HAXOMATCS HA PACCMOTPEHHHM (IATCHTHAS 3asBKA
CIIIA Ne 13/986978) B OTHOIIICHHH YJICHUCTOHOTHX, H BBI3BIBAIOIIHX 3a00JICBAHHS HACCKOMBIX, U YUJICHUCTOHO-
TUX-BEKTOPOB (maTeHTHBIC 3asaBku CIIIA Ne 13/317613 u 13/373719). Knemu Varroa H3BECTHBI B KAUSCTBE BCK-
TOpA AJI1 M3PAUIIBCKOTO BUPYCA OCTPOTO MApaNWya U BUPYCOB KOJBLEBOH MATHUCTOCTH Tabaka. Knemu Varroa,
ABJLTIOLIMECS KJICINAMH, KyCAOIMMHU KAK PACTCHHA, TAK U HACEKOMBIX, COJCPKaT 00J1ee OHOTO BUPYCHOTO HIIH
0aKTepHaNbHOTO MATOTEHA, YTO O3HAYACT, YTO KJICIIM SBIAIOTCSH OJHHM, XOTS H 3HAYHTEIBHBIM, BEKTOPOM, He-
CYLIMM M BHOCSIIMM MHO>KECTBO IIATOTCHOB ITPH aTAKE, YTPOXKAIOLICH 30POBBIO YJIbs, IIOCKOJIBKY ITYEIIBI OCNIa-
0eBarOT Mo BO3ACHCTBHEM BHPYCA, HAIPHMEDP OHU B MEHBIICH CTENEHU CIIOCOOHBI H30ABJATHCSA OT IPHKPE-
maommxcs kreniel Varroa. OmHako MHLENHH SHTOMONATOHEHHBIX IpuOoB, B yacTHOocTH Aspergillus flavus,
Metarhizium anisopliae u Beauveria bassiana, MO>XHO HCIOJIB30BaTh IS MPHBICUYCHUS, HCTOIICHHA HIIH YHHY-
TOXKEHHUS KJIEeIei Varroa, CHIKas HX aKTUBHOCTb, JOCTABKY NATOTCHHBIX IPY30B M KOJIWYECTB MATOTCHOB, Ta-
KHUM 00pa3oM, CKJIOHSS PABHOBECHE B CTOPOHY YJIyYIICHHUSA HMMYHHOM 3aumThl kKonoHuu mpotus CCD. Anano-
THYHO CIIOPBI 3HTOMONATOTCHHBIX IpuOoB, Buouas Metarhizium, Beauveria u Entomophthorales, MoxHO uc-
MOJIb30BaTh 11 UCTOIICHUA MIIM YHHUTOXKEHUS KiIeneH Varroa, XoTs KIS MOTYT HAXOAHTh CHOPBI OTTANKHU-
BAFOIIMMH 110 CPABHEHHUIO C MPEKOHUIHAIBHBIM MHLEIHEM.

Bonee Toro, akcrpakrsl Metarhizium anisopliae MOXHO NOJIy4aTh CNEUMAIBHO A NMPHUBICUCHUS, HO HE
YHHYTOXKCHUS HACEKOMBIX, B TOM YHCIIE ITYEJI, Iy TEM BhIpalIHMBaHUA mTaMMoB Metarhizium anisopliae, kotopsie
HE COJEPAT JCCTPYKTHHOB, HIIH UMEIOT CHH)KCHHBIC YPOBHH UX MJIM IPYTUX TOKCHHOB, UM CHW)KCHHYIO BHDY -
JICHTHOCTh M HATOreHHOCTh. CymiecTByeT BapHAOEILHOCTh TOKCHHOB IO CPABHCHHIO C MHOTMMH INTAMMaMH
Aspergillus flavus, H3BECTHOTO IHTOMONATOTEHHOTO IPUOa, B OCHOBHOM TOKCHYHOTO BCIICACTBHE €r0 COACPIKa-
Hua adaarokcuHa. B Hacrosimee Bpems AOCTYNHBI CBOOOAHBIC OT admarokcuHa mrammsl Aspergillus flavus,
KOTOpBIE SIBJLTFOTCS BCTPEYAIOIMMMHCS B IIPHPOJAC MM MOTYT OBITh ITOJIyYCHBI MMOCPEACTBOM CENEKIHH KYJIbTYP
WJIM TEHETHYECKHX Moau(ukaumii. Takyke MOXHO c031aBaTh CBOOOJHbBIC OT ACCTPYKTHHOB mTaMMbl Metarhizi-
um anisopliae, moaBepraTh CEJCKUUH HIIM MOJTYy4aTh HA OCHOBE MPUPOIHBIX TEHOMOB. Taxke MOYKHO MOJy4aTh
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IITAMMBI, KOTOPBIE HE MOJTHOCTHEO CBOOOIHBI OT ACCTPYKTHHOB HIIH A()IATOKCHHOB, HO MPOAY LIMPYIOT HACTOJIb-
KO HHM3KHME X YPOBHH, YTO OHH MOTYT OBITh TOKCHYHBIMH [UI KJICLICH, HO HE OYCHb TOKCHYHBIMH JUIA ITUE
BCJICACTBHE TOTO (haKTa, YTO YPOBHH M KACKAAbl HUTOXpoMa P450 muen yCHIMBAIOTCS MOX BO3ACHCTBHEM KyMa-
PHHOB H JPYTHX HOJU(EHOJOB, MPE3CHTUPYEMBIX MuUuEaueM. [1o CyleCcTBY, akTHBAUMA LUTOXPOMOB P450
(CYP) mMosxeT mOMOYB IMYesIaM JIyyllle NMEPEHOCHTh WM JETOKCH(UIMPOBATH JECTPYKTHHBI HIH a()IaTOKCHHBI,
BO3/CHCTBHIO KOTOPBIX MUENbI moasepraroTcs u3 Metarhizium anisopliae u Aspergillus flavus, u apyrue Tokcu-
HBI, POy LUPYEMBIE SHTOMOTIATOTCHHBIMH TPUOAMH.

[TpenMy1mecTBO CBOOOJHOTO OT ACCTPYKTHHA IUTAMMA HJIH IUTAMMA CO CHIDKCHHBIM YPOBHEM JECTPYKTH-
Ha Metarhizium anisopliae cOCTOUT B TOM, YTO MOTYT OBITh IOJIyYEHBI SKCTPAKTHI MHLEIHUS C BBICOKHM COJEp-
YKAHHEM CaxapoB M TEPICHOB, KOTOPBIE MOTYT OJHOBPEMEHHO IMPHBICKATh ITMen M Kiemel. [IpumeHenue pe-
IICTKH COOTBETCTBYIOLIETO pa3Mepa, Wid Oapbepa, WM JPYTHUX CPEJICTB CENCKIMHU MO3BOACT OTIACICHHE KIIe-
IIEH OT ITYEJ, TAK YTO KAK MMUEJNbI, TAK U KJICIIH, MOTYT MEPBOHAYAIBHO MPUBICKATHCS B OJHY H Ty K€ 00J1aCTh C
3KCTPAKTAMHU (MM AHAJOTMYHO IPHBICKATHCA K NMPEKOHHIHAILHOMY MHULEIHIO). [IpOMOpIHOHAIBHOCTD 3HE-
MHUYECKUX IHTOMOIIATOTCHHBIX TOKCHHOB MOJKET ObITh COAJAHCHPOBAHA TAK, YTOOBI HCTOLIATH KJICINEH, HO HE
mues. Mcnonb30BaHHE OJHOTO MM HECKOJIBKHX JKCTPAKTOB IPHOOB, KaK OMHCAHO B HACTOSINEM OIMCAHUH,
obecneunBaeT cBOOOXY M MMOKOCTh MHIMBHIYAIBHOTO HCIHOJIHCHMSA, TAK YTO MOXKHO IHOJYy4YaTh MHOTOYHCIICH-
HbBIE YCTPOHCTBA, CUCTEMBI JOCTABKH, KOMIIO3HLIIUH H CIIOCOOBI, JOCTYITHbIC BIIEPBBIC, YTOOBI YIIyUIIUTh COCTOS-
HHe 300poBbs muet u cHu3uTh CCD. ['opOaTku, KOMaphbl M KICLIH, THTAIOIIKEC TPHOAMHU, XOPOIIO H3BECTHBI B
I'PHOHOHM NMPOMBIIIIEHHOCTH. He OBI0 HM3BECTHO, YTO IKCTPAKTHI SHTOMOICHHBIX I'PHOOB IHepen CHOpyIILHEH
ABIIFOTCS PUBICKATENIBHBIMU U1 3TUX HACEKOMBIX H YJCHHCTOHOTHX. ABTOP HACTOSIIEIO H300peTeHU MOJa-
TaeT, YTO BOJHO-3TAHOIBHBIC IKCTPAKTHI I'PUOOB MM MHLEIHA I'PHOOB C THMH ATTPAKTAHTHBIMH CBOHCTBAMH
He OBITM H3BECTHBI B TPUOHOM MPOMBILIICHHOCTH J0 ONMHUCAHHS ABTOPOM H300PETCHHUA B COBMECTHO PACCMAaTpH-
BAEMBbIX H OJJOOPECHHBIX MATCHTAX.

KomOuHHpOBaHHE IIABEIECBOW KHCIOTHI C OOOTAINEHHOW CAaXapoOM BOJOW, HArpy>KCHHOW CHOPAaMH HIIH
MPEKOHUIHAIBHBIM MHIICTTHEM 3HTOMONIATOTCHHBIX TPHOOB, Takux Kak Metarhizium anisopliae u Beauveria bas-
siana, y Iy4LIMT MHTOLMIHOE JCHCTBHE KOMOMHALIMY IIABEJICBON KUCIOTHI H SHTOMONATOICHHBIX IPHOOB U MH-
THIHIHbIE CBOMCTBA APYTUX KOMIIOHEHTOB, HAXOJIIUXCS HIH JOOABICHHBIX, HAIPUMEP K BOJE C CAXapoM, Jie-
HEIIKAM M3 NbUIbLIBI HIH CPEACTBAM 11 ONMPBICKUBAHUA mues. OJHAKO IIABEJIEBas KUCIOTA PEarupyeT C MHHE-
palaMHu B 3KCTPAKTAX IPHOOB, H 3TO SABJACTCSA MPEIATCTBUEM M1 3P(PEKTHBHOTO COCTABIICHHUA.

[Tpu KOMOMHHUPOBAHHM IIABEJNEBOH KHCIOTHI C IKCTPAKTAMH HUTYATHIX IPUOOB OAZUIMOMHLET COJECpPKa-
IMHECA B HUX MUHEpPaib! (kampuuii, Gocop, sxene30) MOryT CBA3BIBATHCS C IABEICBONH KUCIOTOH, TAKMM 00pa-
30M, CHH)KAs BBIIICIAYMBAHHE MHHEPAIOB, MHUTHLUMIAHBIA IOTCHIHAJ ILIABEJICBOH KUCIOTHI. TakuM 0OpasoM,
BAPUAHTOM OCYILECTBIICHHUS HACTOSIIETO H300PETCHHUS SABIACTCS JEMHHEPATH3ALHUS 3KCTPAKTOB IPHOOB 10 KOM-
OMHHPOBAHHA IIABEJICBON KHCIOTHI C KCTPAKTaMH IpHOOB. J[J11 AEMHHEPANIU3ALHMU MOKHO MCIOJIb30BATh JIHO-
00if U3 MHOTOYHCIICHHBIX CIIOCOOOB, MPUTOAHBIX A5 ACMUHECPATU3aUHH 3KCTPAKTOB IPHOOB, YTOOBI MPEeIOTBPA-
TUTb MPEOOPA30BAHHE PEAKLHOHHOCTIOCOOHOH IIABEICBOH KUCIOTHI B HEPACTBOPHMBIC B BOJAC COJIM IOCPEICT-
BOM YCTPAaHCHHUS KaNbLHA M JPYTHX MHHEPAJIOB, HAXOMAIUUXCH B IKCTpakTax rpudoB. OJHUM H3 MHOXKECTBA
JOCTYITHBIX CIOCOOOB SIBIIETCS NMPHMEHCHHE TEXHOJOTHH HOHOOOMEHHBIX CMOJ. DKCTPAKThI TPHOOB MOXKHO
J00aBIATh B AMCTHIMPOBAHHYIO BOAY MPEANOYTHTEIBHO B COOTHOIIEHHH 1:10, ¢ 1Mama3oHaMu OT COOTHOIIE-
Hus 1:1, apmsromerocs HauboJIee KOHUCHTPUPOBAHHBIM, 10 1:100, sBisromerocs Hanbonee pa3daBICHHBIM, HO
OHHU SIBJLTIOTCS MEHEE MPEANOYTUTEIbHBIMH. [10CIe 3aBepLICHHS MHHEPAbl B 3KCTPAKTaX I'PHOOB, KOTOPHIC B
HHOM CIIy4a€ MOTYT HEHTPAIN30BaTh MUTHLHUIHBIC CBOHCTBA INABEJICBOH KUCIOTHI, MOTYT OBITh MO OOJbINCH
YACTH MJIM AAXKE NMOTHOCTHIO yAaeHs!. [Tocne 3Toro mapeneBy 0 KHCIOTY MOKHO T00ABIATh K 3KCTPAKTAM IPH-
O0B C YMCHBIICHHBIM COJACP)KAHHEM MUHEPAJIOB B JOCTATOYHOM KOJIHUYECTBE, YTOOBI OHM HMEJIH MHUTHLUIHBIH
a¢dekt, B tuanazoHe 1-10% maBeneBoil KUCIOTHI MO MACCE PaCTBOPA, JOCTUras HU3KOro 3HaueHus pH B aua-
naszoHe pH 0,5-3,5 ¢ ontumanbHbIM Auana3oHoM pH 0,5-2.0.

"MBbI meITagMCs MOHATh OOTAHHMYECKUE UCTOUYHHKH H BHIBI OHOJIOTHYECKOH AKTHBHOCTH CMOJ B IIOJIEBBIX
YCIIOBHUSX U TO, KaK IMIOBEJCHUE JOOBIBAHUS CMOJIBI H3MCHSICTCS B OTBET HA (D)AKTOPBI BHEIIHEH CPEebl, TAKHE KaK
uH(eKuua u apyrue OHoIoruyeckue cTpeccosble (akropsl. ECiu Ob1 MBI MOTTIH OTKPBITH PACTEHHS C NMPEATNOY-
THUTCIBHBIMU U 0OJIcE AHTUMHKPOOHBIMH CMOJAMH B PA3JU4HBIX 00JACTAX, OBIIO OBI BO3MOXKHBIM CO3IaHHC
OKPY’KarOIIEH Cpebl, KOTOPas yJIy4ILIAeT 3A0POBbE MUEI IMyTEM NMOJACPKAHUA MOBEACHHA M OPTaHH3ALHOHHBIX
CTPATEruid, KOTOPBIC MPUBOAUT K €CTCCTBEHHOH yCTOHUMBOCTH K 3aboneBaHusam". Wilson et al., Metabolomics
reveals the origins of antimicrobial resins collected by honey bees. PLoS One 8(10): €77512, page 11. ABtop
HACTOAIICTO H300PETEHHUS MOJAraeT, YTO YHCTHIC KyJbTHBHPYEMBIC IPUObI M MHLEIHMH I'pHOOB, BKJIFOYAs ar-
TPAKTAHTBHI IPHOOB, SHTOMOIATOTEHBI TPUOOB, HMMYHOCTHMY JIATOPBI TPHOOB, MPOTHBOBHPYCHBIC COCTHHCHHUS,
AHTHOAKTEPHAIIbHbIC COCAUHCHHI H NMPOTUBOIPHOHBIE COCAMHEHUS IPHOOB MOTYT QHAJOTHYHBIM 00Pa3oM Mox-
JICPKHUBATh 3J0POBBE ITUE] H MPHBOAUTH K IMPUPOTHOH YCTOHUMBOCTH K 3a00JCBaHUAM M HecTHUUAAM. [Tuess
MOJIE3HBI I 3KOCHCTEM M 3KOHOMHMKH, KOTOpPBIE B MHOM CiTy4yae OyayT cTpagath Oe3 3THX IPHOHBIX JIEKapCT-
BCHHBIX CPEJCTB.

ABTOp HACTOAIIECTO M300PCTCHUSA TAKOKE 0XKUAACT, 4TO 3()(PEKTH H300PETCHUS TAKOKE OYAYT MOJC3HBIMH
JUIA ONBUIAIOIIMX HACEKOMBIX M JKHBOTHBIX (JIETy4He MbIH). Taxoke 0’KUAACTCS, YTO AHAJOTHYHO NMTHLAM MO-
IYT OBITh NMOJE3HBI CXOJHbIC KOMIUICKCHBIC PEIICHUS HA OCHOBE IPUOOB MOCPEACTBOM J00ABICHHUS B KOPM IH-
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TAOIIUXCA HCKTAPOM JKHBOTHBIX H NTHL BCACACTBUC AKTHBALIMU UMMYHOJIOTHUCCKUX I'€CHOB U T'€HOB ACTOKCHKA-
MM, A TAKXKE MOJTY4YCHHUS MPOTHBOBUPYCHOM MOJb3bI, TAKUM 00pa30M, MPOIICBast MPOIODKUTEIBHOCTD JKH3HH.

Hutuarteie 0a3uMAMOMHICTHI TAKKE ABIAKOTCA UCTOYHHKAMH HCHPOACTCHCPATHBHBIX COCIUHCHUH. BuIbI
Hericium (Brrouast, HO He orpaHuuuBasich UMH Hericium erinaceus, Hericium corralloides u Hericium abietis)
MPOAY MPYEOT MOIIHBIC (DAKTOPBI POCTA HEPBOB, BBI3BIBAFOINUC PETCHEPALIMIO MUCIMHA HA AKCOHAX HEPBOB U
pereHepanuio HepBoB. CM. Stamets, Lion's Mane: A Mushroom That Improves Your Memory and Mood?, The
Blog, Huffington Post Healthy Living, 08/08/2012. IIcunouuO1H 1 NCHJIOHUOHHCOACPKAILKE TPHOBI, BKIIIOYAS,
HO HE OTPAHMYMBAACH UMH, BB Psilocybe, Panaeolus, Gymnopilus, Pluteus u Conocybe, takue kak Psilocybe
azurescens, Psilocybe cyanescens, Psilocybe allenii, Psilocybe cyanofibrillosa, Psilocybe cubensis, Psilocybe
ovoideocystidiata, Psilocybe subaeruginosa, Copelandian Panaeoli (Copelandia cyanescens, Copelandia tropi-
calis, Copelandia bispora), Pluteus salicinus, Gymnopilus luteofolius, Gymnopilus spectabilis, Conocybe
cyanopus u Conocybe smithii moryT 3amyckars Heifporenes. (Cum. Catlow et al., Effects of psilocybin on hippo-
campal neurogenesis and extinction of trace fear conditioning, Exp Brain Res (2013) 228:481-491 DOI
10,1007/s00221-013-3579-0). 1o OTACTPHOCTH HJIH B KOMOMHAILMH CMECH 3KCTPAKTOB, COACPKAIIUX TICUIOIH-
OuH rpubOB M IUIOJOBBIX Tea rpuOoB Hericium wmx Oojee MpeanouTHTEIBHO KCTPAKTOB HX MHLEJIHUS, MOTYT
CIOCOOCTBOBATh BOCCTAHOBICHHIO HEHPOHOB, MOBPE)KACHHBIX TOKCHHAMHU, XOJMHIPIHYCCKMMH MECTULIMAAMHY,
OKHCJICHHEM, CTAPCHHEM MM JPYTHMH HMCTOYHHKAMH HeHpoTOKCHHOB. CyMmapHbId 3(¢exr ynorpeOiacHus
3THX CMeCell pereHepUpyOMX HEPBbI rpHOOB Hericium U nCHIONHOUHOBBIX BUAOB MOTYT YIy4LIMTh HEHpOIIO-
THYECKOC 3J0POBBE IMYET MOCPSACTBOM HEHPOrEHE3a M PEMHEIMHH3ALMHU, M, OC3yCIOBHO, )KUBOTHBIX, B TOM
yHCcIe yenoBeka. Jpyras yaydimeHHas (opMa "MHKOJIOTHYECKOTO MEIa" MOXKET BKJIFOUATh 3TH 3JICMCHTHI JUIA
MOJIB3BI MYEIT U JTFOACH, VIy4IIAs KOTHUTHBHBIC CIIOCOOHOCTH, MPEMATCTBYSI UIIH BOCCTAHABIMUBASA MOCIIC HEHPO-
HATHI, KOTOPBIC MPOSABISIOTCS KaK 3a00JICBaHUA Y YEJIOBEKA, BXOALIME B 00BEM ONMpEeacICHUIH O0Ie3HH AbL-
reiiMepa, 60s1e3Hu [TapkHHCOHA, MApPKUHCOHU3MA, MS (pacCcesHHBIN CKICPO3) HITH CIIE HEKATCTOPH3HPOBAHHBIX
(opM HEHPOIOTHUCCKUX HAPYIICHUHA. JICHCTBUTCIHLHO TAKUE KOMOMHAILIMM MOTYT YJIyYIIHTh YMCTBCHHBIC CIO-
COOHOCTH, CIIOCOOHOCTH K OUIYIICHHUIO, MAMATH, PE(ICKCHI, BPEMS PCaKUUH M CIIOCOOHOCTh K PCHICHUIO MPO-
61eM. B CyIIHOCTH, MPEANOIAracTCs, YTo TAKOH "HHTCIICKTYAIbHBIH MHKOJIOTHYCCKHIA MEa" BXOIUT B 00BEM
HACTOAIIETO H300PETECHUS.

Ganoderma lucidum sBIAIOTCS OXHHM M3 MPEICTABILIOIIUX 0COOBIN HHTEpeC BUIOB (BMecTe ¢ Ganoderma
resinaceum, Ganoderma applanatum, Ganoderma brownii, Ganoderma curtisii, Ganoderma oregonense, Gano-
derma tsugae, Ganoderma lingzhi, Ganoderma capense, Ganoderma annularis u Ganoderma collosum) s aB-
TOpa H300pETEHUS, MOCKOJIBKY OHH HE TOJIBKO 00JANAOT BHIPAKCHHBIMH MPOTHBOBUPYCHBIMH CBOMCTBAMH, HO
TaKKE UMEIOT KOMIJICKCHI CAXapoOB, KOTOPbIE 00CCIICYHBAIOT MHUIEITHH, MPOIY LIMPYIOIHHA MOJOOHBIH BIZKOMY
CHpOMY "MHKOJOTHUYCCKHH Mena", KOTOPBIH MOXKHO HCIOJIB30BATh JIS CIIOCOOCTBOBAHUS BBDKHBAHHKO ITUEN MPH
CCD. Asrop u3zo0pereHus u ero kowterd B Fungi Perfecti, LLC, taroke ormeruny, uyro 3kcTpaktsl Ganoderma
resinaceumn Ha 3aMep3aroT, JaKEe KOraa CyOIMMALMOHHBIC CYIUMIKH JOCTHIAKOT TeMneparyp Mexee -50 C° B BbI-
COKOM BAKyyME, B TO BpeMs KAaK 3KCTPAKThl MCCICJOBAHHBIX BUAOB 3a mpeaciaamu pona Ganoderma ObICTpoO
CYOIMMHPYIOTCS B CYXO€ COCTOSHHE B TEX )K€ YCIOBHAX. ABTOP H300PETEHHUS MOJATaeT, YTO SKCTPAKT MHULICTHUS
Ganoderma resinaceum, u, BEpOSITHO, 3KCTPAKTHI POACTBEHHBIX BUAOB Ganoderma, COXpaHsIOT KUAKOE COCTOS-
HHUC OAKE B KPUOTICHBIX YCIOBHAX BCJICACTBHC HX YHHUKAJIBHOTO ACCOPTHMCHTA KOMIIJICKCHBIX CAXApOB, CTCPH-
HOB U TTHKOMMPOTCHHOB, CBA3BIBAOIIUXCA C 06paSOBaHP[eM yHP[Ka.]’II)HOI\:[ )KI/[,HKOI\:[ MAaTpHulbl, 3HAYUTCIIBHO OTJIH-
qa}omeﬁc;l OT JIHOOBIX APYyrux HCCIACAOBAHHBIX BHIAOB. 3rot JKCTPAKT MOXXCT HUMCTh NMOTCHIHUAT B KA4YCCTBE
CpEICTBA MPOTHUB 3AMEP3AHUS C IIUPOKUMH MPUMCHCHUSAMHU A MCAULMHBI, ABHALLUIOHHOH PAaHO3IEKTPOHUKH,
KOCMHYECKHUX IOJIETOB H MOXKET OBITH HCIIOJIb30BAH B YCIOBHAX Kpai[HP[X TEMIICPATYP AIA XHMHH CMA30K, KOH-
CEPBAHTOB U 3KCTPEMO(HIIOB.

Bo Bcex U3 NpeacTaBICHHBIX HI)KE MPUMEPOB aBTOP HACTOALLETO H300PETCHHS OXKUAACT B KAYCSCTBE CIC]-
CTBHUH €r0 H300PETCHHA, YTO CIIOCOOBI OHOJIOTHYCCKH HAMPABICHHOTO (DpaKLHOHUPOBAHHA 00CCHEUAT YBEIHYC-
HHC AKTHBHOCTH, INOBBIILICHHUEC 3(1)(1)6KTP[BHOCTP[ H CHIDKCHUE CTOUMOCTH NOJTYyYCHUA, MPOU3BOACTBA U BHCAPCHHUA
YKAa3aHHBIX H306peremu7[ H €r0 MHOTHX BAPHAHTOB, KOTOPBHIC CTAHYT OYCBHUAHBIMHU NMOCJIC 3TOTO0 CABHUIAKOLICTO
napagurMy U300pPCTCHHA.

ITpumep 1.

Fomes fomentarius, Fomitopsis officinalis, Fomitopsis pinicola, Ganoderma resinaceum, Inonotus
obliquus, Piptoporus betulinus, Trametes versicolor, Schizophyllum commune u apyrue Buasl rpuOOB KyJIbTH-
BHPYIOT H MP[I.[CJ’H/[I\:[ BBIPDALMUBAIOT HA PUCEC, AUMCHE, TbHAHOM CEMCHH U APYTHX 3€PHAX, CEIbCKOXO3IHCTBEHHBIX
OTXOJAX MM MPOAYKTAX JICCOBOACTBA, TAKMX KAK APCBECHBIC OMMJIKM MM APECBECHAS 1Uena (A1 nepeuHs cyo-
crpatoB cM. Stamets, Growing Gourmet and Medicinal Mushrooms, 1993, Ten Speed Press, Berkeley, Ca. u
Stamets & Chilton, The Mushroom Cultivator, Agarikon Press, Olympia, WA). Koraa muuemii jocturaer mMac-
CBI POCTA (IMPEANOYTUTEIBHO MOCIE BHIPAIIUBAHUSA B TeueHHE 5-60 CyTOK NMpU )epMEHTALMH WM TBEPAO(Da3HOH
(hepMEHTALMH NOCIEC HHOKY LMK, HO 3aJ0JIT0 A0 00pa30BaHUs IJIOJOBOTO TEJIA) MULEIHAIBHYK MAacCy MOXHO
3KCTPArupoBaTh MPOCTHIM MPOMBIBAHHUEM CYOCTpaTa BOJOH, CMECBHIO BOAA/3TAaHOI (00a U3 KOTOPBIX SBJLTIOTCS
MPEANOYTHTEIPHBIMHU), WM 3TAHOJIOM, HIIH IyTEM CXKATUS CyOCTparTa, BCE U3 KOTOPBIX NMPHBOIAT K JKHUIAKOMY
TEKyYEeMY HJIM IPHTOJHOMY IS MOTJIOIICHUS 3KCTPAKTY, BKIFOUYAIOIIEMY BHEKJIETOUHBIE IKCCYAATHI. JTH JKC-
TPaKThl MOKHO HMCHOJB30BATh KAK €CTh MM K BOJHBIM 3KCTPAKTaM MOJXKHO H0OaBmath crupt (25-50 00.%) B
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KAueCcTBE KOHCEPBAHTA M PACTBOPHTENA (KOTOPBIH OyJeT MPELMITUTUPOBATh PACTBOPUMBIE B BOJC MOJIHCAXAPHU-
Jb1). BOAHO-3TAHONBHBIH 3KCTPAKT MOXKHO BBINAPUBATh MM yJATATh WIH CIUPT U BOJY MOKHO BBINAPHUBATH
WM yAAJATH 10 OTACIBHOCTH. HEOUHIEHHBIA SKCTPAKT MOXKHO NMOABEPraTh (PUIBTPOBAHHIO [T YAAJICHUS KJle-
TOK ¢ ucnonb3oBaHueM 0,12-0,20-MkM (QUIBTPA. DTOT IKCTPAKT MOXKHO 3aMOPAKHBATH MM CYIUHTh AJI MOCTIe-
JYIOUIECTO MPHMEHEHHU. ATbTEPHATHBHO MOYKHO MCIOJIb30BATh IKCTPAKThI B HEBOJHBIX HJIM HEITAHOIbHBIX pac-
TBOpUTEIAX, Takux kak DMSO, 3Tunauerar, mpocToi 3()up u APYrHe paCTBOPUTCIH MIH KOMOMHAILIMH PACTBO-
pHuTENeH, U3BECTHBIX B JAHHOH OOIACTH, MM MOXHO HCIOJB30BaTh CyOKPUTHUYECKUE HIIH CBEPXKPUTHUECCKHUE
MKHJKHE 3KCTPAKTHI C HCMOJIb30BAHUEM, HANPHMED, AMOKCHAA YIJIEPOJa HIH BOAbI H HEOOSA3aTEIbHBIX COpac-
TBOPHUTEJCH, TAKUX KaK CITMPTHI, HIH MOXXHO HCIIOJb30BAaTh 3KCTPAKTHI, MOJYUYCHHbIC MOCPEICTBOM 00pabOTKH
MHKPOBOJIHOBBIM H3JIyYCHHEM.

DKCTPAKT MOXKHO T00ABJIATH K 000K (hOpME MUILEBOTO CHIPbS A ymoTpeOaeHus muenaMu. MexoaHsri
9KCTPAKT MOXKHO HCIIOJIb30BaTh HEMOCPEACTBEHHO MM Pa30aBIATh H JOOABIATH B UX IMHTHEBYIO BOAY, BOIY C
caxapoM, ITYEMHBIN JIEICHEL, MEJ, MMPOMOJIHUC, JEHEIIKY U3 MBLIbLBI, JIENCIIKY H3 XKHPA U OCIKOBbIC JOOABKU
JUTA TIOJyYeHHSA Y Iy YIIEHHBIX KOPMOB JJI ITYE] M MHUTATCIBHBIX MMPOTYKTOB H YJIYUIICHHBIX J00ABOK K IBLIBIIE,
MHUIIEBbIX J00ABOK, J00ABOK B KOPM M IUTATEIBHBIX JOOABOK. DKCTPAKTHI TAKXKE MOXKHO BKJIFOYATh B CIIPEH,
UCIIOJIb3YEMBIE I ONMPBICKUBAHUSA YJIbEB, KOMIIOHEHTOB yJIbEB, JIMIIKUX NMOJOCOK, ITYET M PACTCHHUH, U BKIIO-
YaTh B BOCK, MCIOJIB3YEMBIH 1711 H3TOTOBJICHHSA COT M MAra3HHOB. YNOTPEOJCHHE H KOHTAKT C HHMHU ITUE]
YJIYUIIAeT CINOCOOHOCTh IMYeN K ()OPMUPOBAHHIO HMMYHHTETA NMOCPEACTBOM AKTHBALMU (DEPMEHTOB, JEIPaIu-
PYIOIIMX TOKCHHBI, CHIDKAET HArpy3Ky MaroreHaMH H 00ECIEUHBACT IOJE3HBIH M1 3M0POBbS HCTOUHHK PA3HO-
0Opa3HBIX CaXapoB, AaMHHOKHCJIOT, BATAMHHOB Ipymms! B u murarensHeIX BemecTs. bosee Toro, mpeuumnurar,
XOTS U OTACJICHHBIH OT CYNIEPHATAHTA, ABJACTCA OOraThiM IMHTATEIbHBIMH BELIECTBAMU M 00Ja1a€T MPOTHBOBHU-
PYCHBIMH, HMOAJCP>KUBAFOIHMHU 30POBbE CBOMCTBAMH, H €TI0 TAKKE MOXKHO HCIOJIb30BATh B KAUECTBE CHIPHS
JUIA TOJIb3bI muesl. Kak CynmepHAraHT, Tak M MPEUUITHTAT, MOXKHO KOMOHMHHPOBATh H (DEPMEHTATHBHO KOHBEPTH-
POBATh C HCHOJIB30BAHUEM AMHJIA3bl H APYTHX (PEPMEHTOB U1 HanbHeHIIeH TpaHC(hOPMALMU KPAaXMaJIOB U Ipy-
THX HHIPEIUCHTOB B 00Jiee 3()(PEKTUBHY IO KOMIO3ULIHIO.

ITpumep 2.

Muuenuii MEIUIMHCKHX I'PHOOB BBIPAIIMBAIOT C HCIMOJIB30BAHHEM CIOCOOOB JKHIKOH KyJbTyphl. B TO
BpEeMs KAaK BBIPAIMBAHUE HA pHCe MOkeT obecreunBarh 30-40% KOHBEPTHPOBAHHE PHCA B MHLCIIMH, XKHIKASA
KyJbTypa B €EMKOCTH MOXXET UMETh, IO CYLIECTBY, MOJHYIO KOHBEPCHIO C B >3X OOJBIIMM KOJHYECTBOM MHIE-
JMA HA eIMHULY Macchl. TakuM 00pa30oM, KHIKAsA KyJIbTypa MULEIHSI B EMKOCTH M €r0 BHEKJIETOUHbIE META00-
JMTHI MPOIIE MCIOIB30BATh A1 pa3pabOTKU MO HACTOALIEMY H300PETCHHIO, MOCKOJIBKY MPOLECC C UCTIOIB30BA-
HHEM KyJIbTYPbl B EMKOCTH YCTPAHAET HEOOXOJHUMOCTh B yJAJCHHHM HE META0OJU3UPOBAHHBIX WHIPEAUCHTOB
cyOcTpara.

ITpumep 3.

Jl1s moTyyeHUs! 3KCTPAKTa MULIETHA UCTIOJIB3YIOT PaBHbIE 00bEMBI MHLIEHS, BRIPAIICHHOTO HA 3€pHE (Y-
MEHb, JTBHIHOE CEMs, PUC, POXKb, MHIUIET, MIICHO, POXKb, KYKypy3a), CEMEHAX, B TOM YHCIIE OPEXax, APEBECHBIX
OMMIIKAX MM JPEBECHOH 1mene (kami(popHUHCKAS MUXTA, COCHBI, TyObl, OCPE3bl, XJIOMKOBBIC ICPEBBS, OJIUBBI), H
€ro NOrpy>kKaroT B pacTBOP BOAA-3TaHOa 50:50. EMy MO3BOJAIOT CTOATH MPH KOMHATHOM TEMIEPATyPe B TCUCHHE
JIBYX HEJENb, a 3aTEM IPECCYIOT U BbIAABIMBAHHA XKHIKOTO 3KCTPAKTA. B TeUeHHE HECKOIBKHUX CYyTOK M3 BOI-
HO-3TAHOJIBHOTO PAcTBOPA BBINAJACT MPELMITHTAT. BOIHO-3TAHONBHBIH CYyNIEPHATAHT CIHBAIOT C MACTOOOPAa3HO-
ro mpeuumuraTa. Uepes HECKOJIBKO JOTOJHUTEIBHBIX HEACTb C HCIOIb30BAHHEM LEHTPU(YTH MPELUIUTAT 1a-
JIee KOHLCHTPHPYIOT B MOJYTBEPAOE COCTOSIHHE. DTH BIAXKHBIC IOJYTBEP/bIC BEILECTBA YAAIOT H HATPEBAKOT
10 50°C B TeueHue 6-8 4 MpH nepeMEITHBAHHH. BIaXkHbIH 00BEM MOy TBEPABIX BEIIECTB YMEHBINAKOT 0 MPH-
O6m3utensHO 40% OT MCXOIHBIX BIKHBIX MOJTYTBEPIBIX BEILECTB. BBICYIIMBAHHE MONYTBEPIBIX BEIUECTB B
KapameaeoOpasHoe, "moao0Hoe Meay" BEIIECTBO JACT BBHIXOA NPUOIU3UTEIBHO 16% OT mepBOHAYANBHOH MACChHI
BJIOXHOTO TBEPAOTO BeuecTBa. Takum 00pa3oM, ucnoip3oBanue 1000 M1 BJIQKHOTO TBEPAOTO BEILECTBA (KOTO-
poe cocraBsteT 40% OT MEPBOHAYAIBHOTO 3KCTPAKTA) AACT BBHIXOX MPHONU3UTEIBHO 170 M rycToro, noaooHo-
r0 CHpOITy KapameaeoOpa3HOro BemecTsa. [Ipoxosrkaromeecss HarpeBaHHE M MEPEMEIIWBAHUE KOHLECHTPHPYET
3TO BELICCTBO B 3AMETHO OOJIEE CIAAKOE BEINECTBO. DKCTPAKT MOXKHO KPHCTANIM30BATh, MPEOOPA30BBIBATH B
MOPOIIOK M MCHOJIB30BATh B KAYECTBE 3aMEHBI APYTHM criocobam oOpadorku. JKuakue, mOTyTBEpAbIE H KpPHU-
CTAJUTM30BAHHbIE (POPMBI HMEIOT 3AMETHO CIAAKUI BKYC H MOTYT CUHTAThCA MEAUIMHCKHM NMOJOOHBIM JICACHITY
BCILIECTBOM, ITOJIE3HBIM KaK ITYEJIAM, TaK U JFOJSIM, U1 IIHPOKOTO MHOXKECTBA MPUMCHEHUH

ITpumep 4.

OKCTPAKT MHLETHA MONYYAOT MyTEM 3KCTPAKLUUH IIOJOBBIX TE MM MHULCTHSA Oa3MAMOMHUICTHBIX I'DH-
6oB, Bkmovas Ganoderma resinaceum, B ropsucit Boae (80-100°C) B TeUeHHE HECKOJIBKUX YACOB M KOMOUHHU-
PYIOT C BOJHBIM 3KCTPAKTOM KOMHATHOH Temmeparypsl (10-30°C) muuenus Fomes fomentarius, Fomitopsis of-
ficinalis, Fomitopsis pinicola, Ganoderma resinaceum, Inonotus obliquus, Piptoporus betulinus, Trametes versi-
color w/mmu Schizophyllum commune, BBIpalICHHOTO HA 3E€pHE HJIM ApeBecHHE. K 3THM BOIHBIM 3KCTpaKTam
JOOABJIIOT 3TAHOJ A MOJYuYEHHS pacTtBopa ¢ Oomee uem 22% EtOH (3taHom), mpeamoururensHo 35-45%
EtOH. INocne qo0aBIeHUS 3TAHOIA MOJHCAXAPUIbI MPCHUIHTHPYIOTCS U3 PACTBOpA M OCCHAKOT HA JHE COCyAa
[ 9KcTpakuuu. [locne yJaneHus cynepHaTaHTa MPELHITUTHPOBAHHBIC MOIMCAXapHIbI, 00OTAINCHHBIE TITHKO-
3UJAMH, TTHKONPOTECHHAMH M APYTHMMH "MONXOOHBIMH HEKTApY" NMUTATE/IBHBIMU BEILECTBAMH, COOMPAIOT H Ha-
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rpesatoT npu 50-70°C B TeUCHHE HECKOJIBKHUX YACOB, YTO MPUBOJUT K OOPA30BAHHIO CIAAKOT0 OCTAaTKA, MPUBJIE-
KaTeJIbHOTO M MOJIE3HOTO JUIA ITYeJ. ANBTEPHATHBHO CYNEPHATAHT MOKHO XPAHHTh B TEUCHHUE HECKOJIBKUX CY-
TOK, 4YTO AOIOJHHUTCIBHO 00E€CIEYHBACT MOJIC3HBIC NMPECHUITUTUPOBAHHBIC NMOJTUCAXAPHUIBI. Ot NPCUUITUTATEI
COJEP’KaT KOMILICKCHBIE Caxapa, MPOTUBOBUPYCHBIC COCAHHEHMS, AHTHOAKTCPHAIBHbIC COCIUHCHHS, AKTHBHU-
pytomue nuroxpom P450 kymMapoBbie KHCIOTHI U KyMApUHBI, H HX MO’KHO KOMOMHHPOBATh C IPYTUMH HHIPEIH-
CHTAMH, HCNIOJIb3YyCMBIMH B MHTHEBOM BOAC, JIENCIIKAX U3 NMBbUIBLBI, MPOMOJIHUCE, MYCTHHOM BOCKE, CITPEAX HUJIH B
MOOOH CHCTEME AOCTABKH, IPH MOMOIIHM KOTOPOH ITIEIbl MOTYT KOHTAKTHPOBATh C STHMHU HMPELMITHTATAMH, YTO
MOMOTAET IMYEJIaM MPEOJOJIETh CTPECCOBbIE (PAKTOPHI, ACCOLHMUPOBAHHBIE C CHHAPOMOM KpPaxa KOJIOHHUH.

ITpumep 5.

31<crpal<r MHUILCINA, HOJ’Iy‘{eHHbII\:[ IMyTEM J3KCTPAKIHUH IJIOAOBBIX TCJ HJIH MHLCIHA 633H,HP[0MP[H6THLIX
rpudos, B Tom ynciae Ganoderma resinaceum, cHauana nomemarot B 100% 3tanon (cootHowmenue 1:1 mo macce)
Ha 1-7 cytok. ITocne apeHHpOBaHMA 3TAHOJIA MPHOHYIO MM MHLUCIHATIBHYIO BBDKMMKY HOTPYXKAIOT B TOPSYYIO
BoAy (80-100°C) Ha HECKOJIBKO YaCOB H KOMOHHMPYIOT C ITOJIyYCHHBIM IIOMEIICHHEM B BOJY KOMHATHOH TemIie-
parypsI (10-30°C) skcrpakrom munenus Fomes fomentarius, Fomitopsis officinalis, Fomitopsis pinicola, Gano-
derma resinaceum, Inonotus obliquus, Piptoporus betulinus, Trametes versicolor wumi Schizophyllum
commune, BBIPAIICHHOTO HA 3epHE MM ApeBecHHE. K 3THM BOAHBIM 3KCTPAKTaM J00ABILIIOT IKCTPAKTHI B 3Ta-
HOJIC, OITMCAHHBIC BBILIE, [T MMOJTyYCHHS 00IIEro KOMOMHHPOBAHHOTO pacTBopa ¢ 6omee yem 22% EtOH, npen-
noytuteIbHO 35-45% EtOH. [Tocne noOaBiacHUS 3TaHOIBHOM (DpaKIUH MOJIUCAXAPUABI MPSUHIUTHPYKOT U3 Pac-
TBOPA M OCEJAIOT HA JHE EMKOCTH UL IKCTPAKUUH. [1-KyMapoBas KHCIOTA, ABJIOMIAACS 00Iee PaCTBOPUMOH B
3TaHOJIE, YeM B BOAE, B OOJIBIIEM KOJIHYECTBE COACPKHTCS B CYICPHATAHTE, IKCTPArHPOBAHHOM 3TAHOJIOM (3Ta-
HOJIBHBIN CYyNEPHATAHT C KOHLECHTPUPOBAHHBIMH I-KYMAapOBBIMU KUCIOTAMH SB/IETCA PE3EPBYAPOM MOJE3HBIX
g maen koaupyromux P450 coexuHeHui). ITOT BOAHO-3TAHOIBHBIH CyNEPHATAHT MOXKHO XPAHHTh B TCYCHHE
HECKOJBKHX CYTOK, YTO AAJICC NMPHUBOAUT K CMCCH MNOJHCAXAPUOOB, B I(OTOpOI\:[ NpoONMOPUHOHAJIBEHO OoJIbIIIC TI-
KyMAapOBOH KHUCJIOTHI, YeM BO (DpaKLUSIX TOpsSUCH BOABI OTACNBHO. [IpeuumuTar Takke COACPIKUT M-KYMapOBBIC
KHCJIOTHI U, KPOME TOTO, APYTHE MUTATCIIbHBIC BEILECTBA, KOTOPHIC MOXKHO MCIOIb30BATh A KOPMIICHHUS ITYEL.
311 000TaILCHHBIC NT-KYyMapOBOH KUCJIOTOH NMPELHITUTATHI TAKXKE COJEPMKAT KOMIUICKCHBIC Caxapa, MPOTHBOBHU-
PYCHBIE COCTUHCHHS, AHTHOAKTEPUAIIBHbIE COCIUHECHHA H CEMEHCTBA KyMApHHOB H MOTYT OBITh KOMOHHHPOBA-
HBI C JPYTUMHU WHTPCIUCHTAMH, TAKUMH KaK PACTBOPHUMBIC B BOJC MOJTHCAXapPHIABI TPHOOB, KYKYPY3HBIH CHPOII
WM Caxapa, UCIOJIb3YEMBbIC IS MOACTAIICHUS MUTHEBON BOJBI, HIIH, KPOME TOTO, BKIFOUACMbIC B KAYECTBE HH-
TPEIHEHTA B JCTICIUKH U3 MBIIbLBI, MPOTIOJIHC, MYCTHHBIH BOCK, CIPEH MM B JFOOYIO CHCTEMY JOCTAaBKH, C IO-
MOIIBIO KOTOPOH ITYETBh! KOHTAKTHPYIOT C 3TUMH IPEUUIMTATAMH, IIOMOTas IMUEIaM IPEOJO0JIETh CTPECCOBBIC
(haKTOpBI, ACCOLMUPOBAHHBIE C CHHAPOMOM Kpaxa KOJOHUH

ITpumep 6.

JI1s KaXKIoro THIA 3KCTPAKTA MHULIETUSA (BUAA IPHOOB) MEIOHOCHBIX ITYET CMEIIAHHOTO BO3PACTA U3 OJHO-
r0 YJbs COOMpANU B OAMH ACHb M PACMPEIACILLIH CIyYaiHBIM 00pa3oM B 16 kjaeTok mpubOmu3ureapHo mo 100
myen B kakaod. Kaxkasiit Habop u3 16 KICTOK COCTOSA M3 YCTHIPEX KOHTPOJBHBIX KICTOK (KOPMIICHHE caxap-
HBIM CHPOIIOM), YETBIPEX KJICTOK HU3KOH KOHLUEHTPALHH (KOPMICHHE 3KCTPAKTOM MULEIHI B CAXaPHOM CHPOIIE
B koHUeHTpamu 0,1% 00./00.), 4eThIpex KJIETOK CpeHEH KOHILEHTPALMH (KOPMICHHUE SKCTPAKTOM MHLETUS B
caxapHoM cupomne npHu 1% 006./00.) 4 YeThIpEX KICTOK BBHICOKOH KOHLUCHTPALMHU (KOPMJICHHE SKCTPAKTOM MHIIE-
U B caxapHoM cuporne mpu 10% 00./06.). B kaxmoii rpynne U3 4eTHIPEX KICTOK TPU KJICTKH HUCIOIb30BAIH
JUI TECTOB MPOJOJDKUTEIBHOCTH JKU3HH H OCTABUIYIOCS KJIETKY PEIUIMKH HCIOJb30BAJIU I HCCIEAOBAHUA 00-
IIET0 KOJWYECTBA BUPYCHBIX YACTHL. OTACTbHBIH 3KCIHEPHMEHT MPOBOAMIM A1 OLCHKU 3((eKTa IKCTPAKTOB
FpP[6OB HA KOHKPETHBIC THITBI BUPYCOB.

[ToBbIIIEHHE MPOJOKUTEIBHOCTH JKU3HH.

Jna uccaeaoBaHUuA NMPOAODKUTEIBHOCTH JKH3HH (BBDKHBAEMOCTH), KAXKAblE CYTKH MPOBOAWIM MOHHTO-
PHHT KQOKIOH PEIUIMKH (TPU KJIETKHU A1 KOKIOH KOHUEHTPALMU B KOPME H KOHTPOJIbHAA IPYNMNa) H MOACYHTHI-
BAJU MOTHOIMX Imuei. [ KaOKIBIX CYTOK 3KCIIEPUMEHTA OO0INee KOJUYECTBO ITYE, KOTOPBIE NMOTHOMM B 3TOT
JACHb, BHOCHJTIH B T36J'H/[I.[y AT K&)KHOI\:[ KJICTKH PENIIUKH I KAXKAOTO 3KCTPAKTA FpP[6OB H 714 KOHTPOJBbHBIX
rpymi. 3areM 3TH T36J’IP[I.[I>I C MOTHOIIMMH ITYCJIAMH 32 KaXKABIC CYTKH UCTIOJIB30BAIA AJI1 BBIMUCJIICHHUA MPOLCHTA
mI€Nl, KOTOPBIE BCC €IUEC OBbUTH >KMBBIMH HA KOKABIE CYTKH 3KCICPUMCHTA, OT UCXOAHOI'0 KOJIHYCCTBA. 33TCM,
UCXOJ M3 JAHHBIX OT TPEX KJICTOK PEILTHKH U1 KaXKIOTO IKCTPAKTA MPHOOB M I KOHTPOJIBHOH IPYIIIbI, BBI-
YHCJILTH MPOLICHTHY IO YaCTOTY BbDKHBAEMOCTH.

I'pa¢uku BBDKMBAEGMOCTH CTPOHIIH C UCIOJIb30BAHHEM BPEMEHH, H3MEPEHHOTO B CYyTKAX, B KAUECTBE HE3a-
BHCHMOH NMEPEMEHHOH (0Ch X), H CPEIHETO MPOLICHTA ITYE], BBDKUBIIUX B JTFOOOH MOMEHT BPEMEHH B 3KCIIEPH-
MCHTE, B KA4CCTBE 3aBHCHMOM MEPEMCHHOM (OCH Y); HA rpaukax MPOAODKHUTCIBHOCTH JKH3HH MOKa3aH % BBI-
KUBHIMX 0COOCH OT NMEPBOHAYAIBHOHN MOIYJSILMH B PA3IMYHbIE MOMCEHTHI BpeMeHH (cM. ¢mur. 1-4). Ha ¢ur. 1
NPEACTABJICH JIMHCHHBIN rpauK, JCMOHCTPHPYIOIIHI MPOLCHTHY) BHDKABAEMOCTh MUE C TCUCHUEM BPCMCHH,
KOTOPBIM JaBajIH 3KCTPaKkThl Munenus [nonotus obliquus (0,1%, 1% u 10%, kak MOKa3aHO COOTBETCTBCHHO TO-
YEYHOU, MyHKTUPHON M ABOMHOM IyHKTHPHOH THHUSAMH) C BOJOHM C CaXapoM IO CPABHEHHUIO C KOHTPOJIBHOM
MOy JSILUCH, KOTOPYIO KOPMHUIIH TOJBKO BOAOH C caxapoM (IOKA3aHa CIJIOMIHOM muHuek). Ha ¢ur. 2 npeacras-
JICH TUHCHHBIHA rpauK, JEMOHCTPHPYOMIMHA MPOLCHTHYIO BBDKHBAEMOCTD ITUEJ C TCUCHUEM BPEMCHH, KOTOPBIM
JaBaiu 3kcrpakTel Munems Ganoderma resinaceum (0,1%, 1% u 10%, kak MOKa3aHO COOTBETCTBCHHO TOYCU-
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HOI, MyHKTUPHOI M ABOHHOMN IMyHKTUPHOH JIMHUSIMHU) C BOJOH C caxapoM IO CPaBHEHHIO C KOHTPOJbHOM MOIMy-
JIIUENH, KOTOPYK KOPMHJIM TOJIbKO BOIOM C caxapoM (mokasaHa cruiowiHoi nunueit). Ha ¢ur. 3 npencrasnen
JUHEeNHbIH rpaduK, NEeMOHCTPHPYIOLIMI MPOLUEHTHYIO BbDKHBAEMOCTb MYe C TEUYEHHEM BPEMEHH, KOTOPBHIM
naBaiu 3KcTpakThl Mulenust Fomitopsis pinicola (0,1%, 1% u 10%, kak noka3aHO COOTBETCTBEHHO TOYEYHOWH,
NMYHKTUPHOI U OBOWHOMN IyHKTHPHOH JTMHMUSMH) C BOJOI C caXapoM IO CPABHEHUIO C KOHTPOJIbHOI MOMyJIsILM-
eil, KOTOPY KOPMHIIM TOJIBKO BOJO# ¢ caxapoM (roka3aHa crulioiHoi nuHueit). Ha ¢ur. 4 npeacrasnex nuHeii-
HbIil rpaduK, AEMOHCTPUPYIOLMH MPOLEHTHYIO BbI)KHBAEMOCTb MUesl C TE€YeHHEM BPEMEHH, KOTOPbIM JaBalli
akcrpakThl munenus Fomes fomentarius (1%, moka3aHo CBET/ION CIUIOLIHOM JIMHHENH) C BOAOH C caxapoM IO
CPaBHEHHUIO C KOHTPOJILHOW MOMyJISIUEN, KOTOPYK) KOPMHJIM TOJIBKO BOIOW ¢ caxapoM (MMOKa3aHO TEMHOMN
CIIOLIHOM JIMHHUEH). DTH 1 CXOAHbIE MOAXOAbl MOKHO MCIOJIb30BATh NMPU MPUMEHEHHs HACTOsIILEro u3odpere-
HUs Ha NpaKkTHKe Ui JeMoHcTpauuu addekra u300peTeHHs: Ha 300POBbe M MPOJAOIKUTENBHOCTD )KU3HH MUell.
Ha ¢urypax npeacraeneHbl cpeqHue 3HaueHHs B 9KCIIEPUMEHTAX, MUIAHKW CTaHAApTHOH MOrpelHocTH ObuLi
yAaJieHbl JUIsl SCHOCTH.

Hekortopslie, HO He Bce, U3 pe3ybTaTOB 3THX MPEABAPHTENIbHBIX 3KCIIEPUMEHTOB ObUIM CTaTUCTHYECKH
3HAaYHMBIMH, MIOCJIE NMPOAOKEHHS 3KCIIEPHMEHTOB ¢ OOJIBIIUM KOJIMYECTBOM PEIUIHK OXHIAOTCS YTy YLIEHHbIE
pesynbrarel. CTaTUCTHYECKYIO 3HAYMMOCTh OLIEHMBAIM C MCIOJIb30BAHHEM OLIEHKH BbbkuBaemocTu Kammana-
Meiiepa (orpaHuueHye No NPOAYKTY), MPOBEAEHHON ¢ UCIOAb30BAHUEM CTATUCTHYECKOrO NPOrpaMMHOro obec-
neueHus uist uccnenosanuit JIMP® or SAS Institute, Inc. Cm. dur. 5, rpaduk ouenku BbixkuBaemocty Kannana-
Meiiepa (orpaHuueHue Mo NPOAYKTY), AEMOHCTPHPYIOLIKIT JOJO MYes, BbDKHBLIMX C TEYEHHEM BPEMEHH B CyT-
Kax, KOrja uMm aaeaiu skctpaktsl mutenus Fomes fomentarius (0,1%, 1% u 10%, kak COOTBETCTBEHHO MOKa3a-
HO TOYEYHOH, MyHKTUPHOH M ABOWHON IMyHKTHPHON JIMHUSIMHU) C BOAOH C caxapoM MO CPAaBHEHUIO C KOHTPOJIb-
HOW nomyJsLuel, KOTOPYI0 KOPMHJIM TOJbKO BOAOH € caxapoM (IOKa3aHO CIUIOLIHON JIMHHEH). DTOT aHanu3
CPaBHHUBAJ CpeAHee BPeMsl BbDKHBAHUS AJISI TPY Bl BBEACHHS CO CPEIHHUM BPEMEHEM BbIXXUBAHUS ISt KOHTPOJIS
(KopMJIeHHE TOJIbKO BOAOIT C caxapoM), U B HEM MCIIONIb30BaJICs KpUTepHii BUikokcoHa aiist OLeHKH TOro, OTIH-
4asach JIM BbDKMBAEMOCTb CTATUCTHYECKH OT CJIy4aiHOro BapbUpOBaHUs BpeMeHH BbDkuBaHus mues. Ha dur. 5
WIUTIOCTPUPYETCSI 3TOT BapUAHT OCYLUeCTBIeHUs1 u3o0perenus. B atom ananuse komnosuuust Fomes fomentarius
NpU KOpMIJIEHHH B KOHLEeHTpauu# 1% 06./00., noBbIlIana cpeqHIO BblxkHBaeMocTb muel Ha 9,7% (p<0,0006).

Kak nponemoncrpupoBaHo Ha ¢ur. 1-5, NpOROIKUTENbHOCTD KU3HH MYeJ, KOTOPbIX KOPMMIIM 9KCTPaKTa-
MU Pa3IHYHBIX BUIOB 'pHOOB, MOBBIIATACH, MPUYEM yBEJIMUEHHE NPOJAOKUTEIBHOCTH J)KU3HU 3aBUCEIIO KaK OT
BUAa rpuba, Tak U OT KOHLEeHTpauuy, ynorpebiasiemoit muenamu. Ilpu npumenennn Hacrosiero n3odpeTeHus Ha
MpPaKTHKE B OONBLIMHCTBE CIIY4aeB 3TO YBEIMYEHHE MPOAOIDKUTETbHOCTH )KU3HU, BO3MOXHO, SIBIISIETCS CIIEACT-
BHEM CHH)KEHMSI BUPYCHOH Harpy3ku (kak OMHCAHO HMXKeE), HO Takke O00yC/IaBIMBAJIOCh APYTMMH acleKTaMH
n300peTeHust B CiIydasx, KOrga MPOAOJDKHTENIbHOCTb JKU3HM MOBBIIIANACH, OJHAKO KOJIMYECTBO BHUPYCOB HE
CHIDKAJIOCh.

VYBenuueHne npogoKUTENIBHOCTH XKU3HU MOXKET OBITh MPOAEMOHCTPUPOBAHO MPHU MPUMEHEHUH HACTOs-
11ero 300peTeHHs Ha MPaKTHKE C MCIOJIb30BaHHEM rpadMKOB BbDKHBAEMOCTH, TAKUX Kak, HO HE OrpaHU4MBa-
SCb MMH, rpadMKH, ONMHUCAHHbIE BbIlle. Y BEIHYEHHE MPOJOKHTENIbHOCTH SKU3HH MOXHO YHCIIEHHO M3MEpSTh
NpU NPHUMEHEHHH HACTOSLIEero M300peTeHHs Ha MPaKTHKE MOCPENCTBOM BbIYMCIIEHHUs! OTJIMUYHI B BbIKHBAEMO-
ctu. OnuH Takoii cnocod OCHOBaH Ha cpefHel BenuuuHe GyHKLMH:

1 b
favg = EL f(x)dx

rae BenuyuHbl "a" u "b" 0003HAYAKOT UCXOAHBbIE U KOHEYHbIE CYTKH, HA MPOTSXKEHHUH KOTOPbIX M3MEPSIIU
addext uzobperenus, u "f(x)" obo3Hauaer GyHKUMIO rpaduKa BbDKMBAEMOCTH, Kak OMUCaHO Bbilte. Orinuue
9TUX YMCeJl Ha MPOTS)KEHUH YKa3aHHOrO BPEMEHHOro MHTEepBajia COOTBETCTBYET CPEAHEMY IMPOLIEHTHOMY yBe-
JIMYEHUIO MPOAOJIKUTENbHOCTH )KM3HH, JOCTUraeMOMY MyTeM NMPUMEHEHHUs] HACTOALIEero H300peTeHUs Ha Mpak-
THKE 110 U300PETEeHHIO Ha NMPOTSHKEHUH YKa3aHHOrO BPEMEHHOr0 MHTepBaa.

Hpyrue cnocoObl U3MepeHHUs OTIIMYMH B NMPOJOIKUTEIbHOCTH >KU3HH, BbDKMBAEMOCTH WJIM YBEIHYEHHU
NOMyJISILMK, BKIFOYas CTATHCTHYECKHe crocoObl, Takue kak aHanus Kannana-Meiiepa, cnoco6 Henbcona-
AarneHa u npyrue cnocoObl, KOTOpble H3BECTHBI CMIELHATMCTaM B JaHHOI 001acTH, SIBISIOTCS albTepHATHBAMHU
NpU NPUMEHEHUH HACTOALIEero H300peTeH sl Ha MpaKTHKe.

AHaNoruyHO UIsi NPUMEHEHUsT HACTOALIEero H300peTeHUs MPaKTHKEe MOXHO HCIOb30BaTh pasUYHble KO-
JIMYECTBEHHbIE CIOCOOBI OLIEHKH KOJIMYECTB BUPYCOB y MUeJ, BKJIIOUYAs MOJHMEPAa3HYIO LEMHYIO peakiHio ¢ 00-
parHoii TpaHckpunuuein (OT-TTLP) u OT-IILIP B peansHoM Bpemenu Ha ocHoBe amruindukauuu kIHK cnoco-
6om TILP, ELISA (TBepmodasubiii uMMyHOQEPMEHTHBINH aHANM3), BKIIOUYas Kak OObIUHBIH, TaK M COHIBHY-
ELISA ¢ pasnu4yHbIMH ONIOKMPYIOIIMMU areHTaMH, MepBUYHBIMU/BTOPUYHBIMH QHTUTENAMH, PENOPTEPHBIMU
tbepmeHnTamMu U pacTBOpamMH UX crneunbHYECKUX KOJIOPUMETPUYECKHX CyOCTpaTOB i1t OOHAPY KEHHUs U KOJH4e-
CTBEHHOTO ONpeNesIeHUs, MyJbTHIUIEKCHbIE MUKPOYMITBI C HUCMOJb30BAHHEM MOJIEKYJISIPHBIX 30HAOB Ul pas-
nuubbix PHK-mumeneit unu JJHK-mumeneit AGID (ummyHonuddy3us B arapo3HOM relie), CEpOJIOTHUECKHE
crocoObl Ha 0CHOBe Mpoduiieil GeTKOB UM MONMHUKIOHAIBHBIX 1 MOHOKJIOHAJIBHBIX aHTUTEJ M LIMPOKOE MHOXe-
CTBO APYTHUX CIIOCOOOB MOJIEKYJISIPHONH OHOJIOrMH, TAKUX KAK TEXHOJOTHH BBICOKOMPOH3BOJUTEIBHOIO CEKBEHH-
POBaHMs1, TEXHOJIOIMH CEKBEHUPOBAHHsI Ha ocHOBe nupodocdaros, cekBeHpoBaHue no metony CaHrepa (Taxxe
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Ha3bIBAEMOE CIIOCOOOM TEPMHUHALIMH LIETIH) U HHTETPHUPOBAaHHBIE CUCTEMBI 0OHapyxkeHus Bupycos (IVDS). Cum,,
Hanpumep, De Miranda, Diagnostic techniques for virus detection in honey bees, Aubert et al. (Eds.), Virology
and the honey bee, EEC Publications (2008), pp. 121-232 u Evans et al., Standard methodologies for molecular
research in Apis mellifera, Journal of Apicultural Research 52(4) (2013).

C MCrnoNb30BaHHEM 3TOr0 criocoda s U3MEPEeHHs OTIMYMN B MPOJOLKHUTENFHOCTH JKH3HH, aBTOP H30-
OpeTeHus OTIPEAENAEeT YyUlIieHHe TPOIOKUTEIBHOCTH KU3HH, KaK SBJISIOIIEECS OCYIIECTBICHHEM HACTOSIIe-
ro mu3odperenua. Cm. tadmn. II, "CpenHee NMPOLGHTHOE YBEIHMUYEHHE NPOJOJKUTEIBHOCTH KU3HHU muen”. B tab-
JIMLE NPEACTABIICHO OTIIMYUE MEKAY CPEAHUMU BECIIUMIHUHAMU % BBDXKUBIIHUX IMTYECIT IMMTPU OLEHKE Ha MPOTAXKCHHUU
Pa3IMYHBIX BPEMEHHBIX HHTEPBAIOB. JTO OTIHYHME NPHUBEACHO B KAYECTBE YHUCIOBOM PA3HOCTH 3THX MMPOLICHTOB
MPUYEM CPEIHMH MPOLICHT BBUKMBIUMX Ha MPOTSKEHHH PA3JIMYHBIX BPEMEHHBIX WHTEPBAJIOB BBIUHCISIHM, Kak
OIHCAHO paHee:

Q

YBeJindeHue IIPOOOJIXNTEJIBHOCTU )KI/IBHI/[=Cpe,HHI/H7I ° BEDKVMBIIVI X npu

KOPMJIEHUM IKCTPAKTOM IpuBoe — CpeI[HI/IIZ 3 BBDKMBIIM X xonTpons

YBenMYeHHe MPOIOKUTENIBHOCTH JKU3HH YBEIMYMBAET KOJNHUYECTBO "ITYETTMHBIX AHEH", Korma padouue
WM IPyTHe KJIACCHI IMYEIT TOCTYTIHBI A1 cOOpa MBUIBLIBI M MOJUIEP)KAHUS YIIbs U BBITTOJTHEHUS IPYTroOi padoTHl,
MIPH 3TOM YIIYUIIEHHE COCTOSHHSA 3[0POBbS M YBEIMYEHHWE BBDKMBAEMOCTH OCOOEH NMPHUBOMUT K YITyUIICHHIO
3JI0POBbS U BBDKUBAEMOCTH KOJIOHHH.

CHKeHHe 001LIEero ypoBHs BUpYycCa.

Jla MccnenoBaHus NMPOTHBOBUPYCHBIX CBOWCTB Ka)JOTO THIA 3KCTPAKTa MHLIENUA (BUAA rPUOOB) MeIo-
HOCHBIX ITUEJI CMEIIAHHOTO BO3PacTa U3 OJIHOTO YJIbsi COOMpANTH B OJIMH JCHb M PACIPENeIIsIN CITy4alHbIM 00pa-
30M B YETHIPE KJIETKU MPHUOIH3HTENBHO 10 100 myen B kakgod. DTO UCIIBITAHHE MPOBOIWIHM MAapajUIEIbHO HC-
MBITAHUIO TTPOXOJDKUTEIBHOCTH JKHU3HH, OTIMCAHHOMY BBIIIIE, C MCITOJIb30BAHHUEM ITUEIl M3 TEX K€ YJIBEB Ha Ipo-
TSOKEHHH TOTO JK€ BPEMEHHOro MHTepBaia. Habop kieTok /Ui Kaaoro BUaa rpudOB COCTOSIT U3 KOHTPOJIBHOM
KJIETKH (KOPMJICHHE CaXapHBIM CHUPOIIOM), KJIETKHM HU3KOM KOHLEHTpAaUMH (KOPMJICHHE SKCTPAKTOM MHLICJIHS B
caxapHOM cupore B KoHLeHTpatmu 0,1% macc./00.), KIeTku cpeaHeld KOHLEHTpalMH (KOPMIIEHHE SKCTPAKTOM
MHULIEJIUA B CaXapHOM CHUPOIIe B KOHLEHTpaumHu 1% 00./00.) U KJIETKH BBICOKOH KOHLIEHTPALMH (KOPMJIEHHE JKC-
TPAKTOM MHILIETHS B CaXapHOM cUpore B KoHIeHTpaimu 10% 06./00.).

OOpasupl Myen U3BJIEKATH U3 KJIETOK M 3amopaxuBaid Ha 0 cyTku, 7 cyTkH U 14 cyTkH. AHanu3 oOliero
KOJIMYECTBA BUPYCHBIX YaCTHLI, OE€30THOCUTEIBHO BHUaa BUPYCcoB, mposoaui Dr. David Wick u3 BVS, Inc. ¢ uc-
nojp30oBaHueM TexHonorur 1VDS; cm. marenter CIITA Ne 8524155, 8309029, 8146446, 8021884, 7850908,
7250138, 6491872, 6485686 u 6051189 (Bce Charles Wick) u Charles H. Wick, Integrated Virus Detection,
CRC Press (2014). s ananuza kakaoro odpasua 6,0 r muen cmenmmsany ¢ 100 M1 BoIsI, OUMIIIEHHON 0OpaT-
HeiM ocMocoM (RO) u moaBepranu rpy0o0#t GHUIIbTPALMK Yepe3 ABYXCIOMHYIO MapIio. 3aTeM cyoo0paser 00be-
mMom 90 mu teHTpudyruposanu B teuenre 60 mun mpu 20000°g. CynepHATaHT BBIAENSIM U TIOABEPTAH yJIbT-
paduipTpauM Yepe3 QUIBTPALIMOHHYIO CHCTEMY C IMOJIBIMH BOJIOKHaMu ¢ moporom 500000 [a, a 3aTeM mpo-
MmeiBak 200 i1 RO Boas! U yMeHbIIANH B 00beMe A0 NMPUOIU3UTENBHO 2 MII. PacTBOp MOATOTaBIMBAIM JUIA
aHaJlM3a C HUCIOJIb30BAHHEM HMHTETPHPOBAHHOW CHUCTEMBI OOHapykeHus BUpycoB (IVDS) ¢ ucmoms3zoBaHuMeM
pasBeaeHus 1:10 anerarom ammonms (AA). Kaxmerii obpazen pumsrpoBanu uepes 20 mxm Oymary w-41 wmu
0,45 mxm ¢punsTp PTFE. OOpa3isl ckaHHpoBanu naTh pa3 ¢ ucrnoib3oBaHueM [VDS u peructpupoBaiu cpenHue
YPOBHH BHpyca.

Kak nponemoHctpupoBaHo Ha ¢ur. 6, 7, 8 U 9, oOwas BUpycHas Harpy3ka Ha IT4ei, KOTOPBIX KOPMHIH
9KCTPAKTAMM Pa3IMYHBIX BUJOB IPUOOB, ObLIA CHHKEHA, PHYEM YMEHBIIEHHE YPOBHA BHUPYCOB 3aBHCENO Kak
OT BHJA rPHOOB, TaK U OT KOHLIEHTPALMH, ynoTpediiemMor myenamu. Ha ¢ur. 6 mpencrapieHa cTONOHKOBAsA
JMarpaMMa, AEMOHCTPHPYIOIIas OOIHi YPOBEHb BUPYCHBIX YACTHI Y ITYEJI, KOTOPBIM AaBaJTH 3KCTPAKTHI MHIIE-
st Inonotus obliquus (0,1%, 1% u 10%, kak COOTBETCTBEHHO IMOKA3aHO TOYCYHOM, ITYyHKTHPHOM M BOHHOMN
MYHKTUPHOHM JIMHUAMH) C BOJOH C CaxapoM IO CPaBHEHHIO C KOHTPOJIBHOM ITOMYJIALIMEH, KOTOPYIO KOPMHIIH
TOJIBKO BOJOHM € caxapoM (TOKa3aHO CILUTOLIHOM JIMHHEW) B HyJIEBOH MOMEHT BPEMEHH, Uepe3 OJHY HEACTIO U
nBe Heaenu. Ha ¢ur. 7 npencrapneHa cTtonOUKoBas AuarpaMmma, AEMOHCTPUPYIOILAs OOLIMHA YPOBEHb BUPYCHBIX
YaCTHII y IMUeJ, KOTOPBIM AaBaJld 9KCTpakTel Muuenusa Ganoderma resinaceum (0,1%, 1% u 10%, xak coorser-
CTBEHHO IOKa3aHO TOYEYHOM, IyHKTHMPHOH M JBOWHON NMyHKTHUPHOM JIMHUAMH) C BOJOH C CaXapoM IO CpaBHe-
HHUIO C KOHTPOJIBHOMW MOMYJIILMEH, KOTOPYK) KOPMHIJIM TOJIBKO BOJOW C caXapoM (TIOKA3aHO CTUIOIIHOM JIMHHUEH)
B HYyJIEBOM MOMEHT BPEMEHH, Yepe3 OJIHy Hedemo U ase Heaenu. Ha ¢ur. 8 npencrasneHa cronOukoBas aua-
rpamMma, IEMOHCTPUPYIOLas OOLIHH yPOBEHb BUPYCHBIX YACTHILL y IMUEJ, KOTOPBIM JaBaly SKCTPAKThl MHULIETHS
Fomitopsis pinicola (0,1%, 1% u 10%, kak COOTBETCTBEHHO MOKa3aHO TOYEYHOM, IyHKTUPHOM M JBOMHOM ITyHK-
TUPHOM JTMHUAMH) C BOJIOM C CaXapoM IO CPABHEHHUIO C KOHTPOJBHOH MOMYJIALMEH, KOTOPYIO KOPMHIIH TOJBKO
BOJIOW C caxapoM (IOKa3aHO CIUIOIIHOM JIMHKEH) B HyJIEBOM MOMEHT BPEMEHH U uepe3 oaHy Heaemo. Ha ¢ur. 9
MpPE/CTaBJIECHA CTOJIOMKOBAs qUarpaMma, IEMOHCTPUPYIOLas OOLMKH YPOBEHb BUPYCHBIX YaCTHL y MMYEN, KOTO-
PBIM JaBaiM 3KcTpakTsl MuLenus Schizophyllum commune (0,1%, 1% u 10%, kak COOTBETCTBEHHO MOKa3aHO
TOYEYHOM, MyHKTUPHON U ABOMHOM NMyHKTUPHOM JIMHUAMM) C BOJAOW C CaxapoOM IO CPABHEHHUIO C KOHTPOJbHOM
TOMY JIILUEH, KOTOPYI0 KOPMHIIM TOJBKO BOJOM ¢ caxapoM (ITOKa3aHO CIUTOIIHOW JIMHUEH) B HYJIEBOH MOMEHT
BPEMEHHU U Yepe3 ABE HeNeNU. JTH M CXOIHBIE (HUTYypPBl MOXKHO HCIOJIB30BATh MPU NMPUMEHEHUH HACTOSIIETO
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1300peTeHHs Ha MpakTUKe AJsi AeMOHCTpauuu dddekra nzobpereHunto Ha 3moposbe muen. [lpu npuMeHeHuu
HACTOSILLEr0 M300peTeH s Ha MpakTHKe OOJBLIMHCTBO, HO HE BCE W3 BHIOB, KOTOpble 00ecneynBaii yBeIH4eH-
HYIO MPOJOJDKHTENIBHOCTb JKH3HM, TakKe CHMXKaIM BUPYCHYIO Harpysky. JTO IOApa3syMeBaeT, YTO CHUXKEHHE
YPOBHS BHUPYCOB MOXET CIOCOOCTBOBATb YBEJIMYEHHIO MPOJOKMTENIBHOCTH JKM3HM, OHAKO 3TO YIyulleHHe
MPOAOJIKUTEIBHOCTH XKH3HU MOXKHO ObITO HAOMOaTh 0€3 CHIDKEHUs YPOBHS BUPYCOB BCIEACTBHE APyrux Ona-
TONMPUSATHBIX ACNEKTOB M300peTeHHs, TAKUX Kak oOlLias CTUMYJISLMS MMMyHHTETa POsl U aHTOMOTHYECKas ak-
THBHOCTb NPOTHUB HEBHPYCHBIX MaTOreHOB, Takux kak Nosema. IIpy mpuMeHeHMM Ha NMpPaKTHKE HACTOSILEro
n300peTeHs] BOSMOKHO MHOXKECTBO NMPUYHMH YBEIHUYEHHs MPOMOJIKHTEIBHOCTH JKU3HH, MOCKOJIbKY pas3iHyHbIe
BU[IbI TPUOOB, MO-BUIMMOMY, UMEIOT pa3jiM4Hble U crieluduyeckre crnocoObl NeHCTBUS MPOTUB PA3THYHbBIX Ma-
TOr€HOB IM4eJl, KaK OMHCAHO HUXKE B KaU€CTBE HEOTPAHUYMBAIOLIETO MPUMEPA.

CHuxenue oOliel BUPYCHOH Harpy3ku MOXXHO M3MEpSTb NMPU NPHUMEHEHUH HACTOSILEro M300peTeHus Ha
MpPAaKTUKE MyTeM BBIYMCIIEHUS] PA3HOCTH B OOHApY»KEHHOM BHUPyCE€ MEXIy MYejlaMM, K KOTOPbIM MPHUMEHsIIN
n3zobpereHne, 1 MuenaMu, KOTOPbIX He MOABEpraji BO3AECHCTBHIO HacTosiiero usobperenus. OQuH TakoH cro-
€00 KOJIMUECTBEHHOTO OIpeAeNeH sl 3TOM PasHOCTH OCHOBAH Ha CpefiHeil BennunHe QyHKUHHU!

1 b
favg = m'l; f(x)dx
>

rae BenuuuHbl "a" 1 "b" 0003HAYAOT UCXOIHbBIE U KOHEUHbIE CYTKH, Ha MPOTSKEHUH KOTOPBIX H3MEPSIH
addext uzobperenus, u "f(x)" ob03HaUaeT ypoBeHb OOHAPYKEHUS] BUPYCa B 3aBUCUMOCTH OT BPEMEHH B3SITHS
obpasua. "IIpoueHTHOe oTiMYMe" 3THX BENWYUH Ha MPOTSKEHUH YKa3aHHOrO BPEMEHHOrO MHTEpBajla COOTBET-
CTBYeT CpeJHeMy 'NpPOLEHTHOMY CHH)KEHMIO" YPOBHsI BHUpyCa, AOCTHTHYTOMY ITOCPEACTBOM NpHUMEHEHHs Ha-
CTOSILLEr0 M300peTeHHsl Ha MPaKTHKe Ha MPOTSHKEHMH YKa3aHHOro BpPeMEHHOro uHrepsana. [lpyrue cnocoObl
M3MepeHUs] OTJIMYUIl B YPOBHSIX BUPYCOB C T€YEHHEM BpEeMeHHM, BKJIIOYas MPOLIEHTHOE OTJMYHE B OTHAENIbHbIE
MOMEHTbI BpEMEHH B35ITHs1 00pa3LOB, cpeqHee OTIMYHE U CTATUCTUYECKHe crnocoObl, Takue kak aHanu3 Kamna-
Ha-Meliepa, SBJISIIOTCSI NPHEMIIEMbIMH QJIBTEPHATHBAMU TPH NMPUMEHEHHH HACTOSILEero M300peTeHHsl Ha Mpak-
THKE W BKJIIOYEHbl B KauecTBe ccbllok. C MCMONb30BaHHEeM crnocoba, ONMUCAHHOrO BhILIE, AJISi H3MEPEHHUs! OTIIH-
4Msl MEXAY YPOBHSIMH BUPYCOB Ha MPOTSXKEHHH Pa3fIMUHbIX BPEMEHHbIX HHTEPBAJIOB aBTOP M300peTeHus onpe-
NeJISIeT CHIDKEHHUE BUPYCa KaK SIBJISIFOLLEECs OCYLIEeCTBIeHHEM HacTosiwero usobperenusi. Cm. tabun. I, "Cpennee
MPOLEHTHOE CHIXKEHME 001IEN BUPYCHOM Harpy3ku".

B tabnuue npencraBieHo OTIMUHE MEXIY CPEAHMMHU BETHUMHAMH Y0 BBDKHBLUKMX IT4YeS NPH OLIEHKE B pas-
JIMYHblE BPEMEHHbIE HHTEPBAIbI. JTO OTIIMYME MPUBEIEHO HE B KA4ECTBE YHMCJIOBON PAa3HOCTH 3THX NPOLEHTOB,
a BMECTO 3TOrO B KauecTBe "MPOLIEHTHOTO CHUXKEHUS !

% CHU:KEHHE BUPYCHOH Harpy3xku
Cpeﬂﬂl’[ﬁ TATP B"pyCOBKOpMnenue 3KCTPAKTOM rpuBoB — Cpeﬂl’"’""’l TATP B”pyCOBKOHTp(JJIb

- o x 100
CPE/AHHIH THTP BUPYCOBy oy rpons

Buabl rpubos/criennduuHOCTb k 3a00€BaHUSIM.

KoHkpeTHble THITbI 9KCTpakTa MHuLenus (B rpuOOB) NMpH KOPMIIEHHH MTYEJ CMEIIAHHOrO BO3pacTa MOryT
CHHM3UTb YPOBEHb 3THOJOrMYeCKHX (akTOpoB 3a00seBaHMi, TAKUX KaK BUPYCHble 4aCTHLbI, BUpocneuuduye-
CKMM 00pa3oM. DTOT BapHaHT OCYLUECTBIEHHs H300peTeH s ObUT MPOJEMOHCTPUPOBAH MyTeM KOPMJICHHUsI JKC-
TpakTamu rpuOOB Mues B KJeTKax ¥ M3MEPEeHHs yPOBHEH KOHKPETHBIX THIIOB BUPYCOB Y IT4EN C TEYEHHEM Bpe-
MeHHd. Jlns aTOro aHaiaMsa coOupaiu myes CMELIeHHOro BO3pacTa M3 OJHOrO YJjbs B OAMH AE€Hb U PAaBHOMEPHO
pacrnipenensian ciydaifHsiM obpa3oM B 12 kyeTok. B deTbipex kiieTkax MpOBOAMIN KOPMJIEHHE 3KCTPAKTOM MHU-
uenus Ganoderma lucidum var. resinaceum B koHuUeHTpauuu 1% 00./00. B caxapHOM cHpOIe, B UeTbIpex KJeT-
KaxX NpOBOOMIIM KOpMIIeHHe 3KcTpakToM muuenus Inonotus obliquus B koHueHTpauuu 1% 00./06. B caxapHom
CHpOIIE U YeTbIpe KJIETKH MCIOJIb30BAJIM B KaueCTBE KOHTPOJS M B HUX MPOBOAMIM KOPMJIEHHE TOJIBKO caxap-
HBIM CHPOIIOM.

OO0pa3wel myen U3BIEKaIN U3 KJIETKH U 3aMopaxuBaii Ha O cyTku, 3 cyTku, 7 cyTtku u 14 cytku. [Tyen or-
npasyisiiu Dr. Yanping (Judy) Chen B United States Department of Agriculture - Agricultural Research Service
s aHanusa ¢ ucnonb3oBanuem OT-TILP B peansHom Bpemenu, kak omucano B Chen et al., Quantitative real-
time reverse transcription-PCR analysis of Deformed Wing Virus infection in the honeybee (Apis mellifera L.),
Appl. Environ. Microbiol., Vol. 71 (2005), p. 436-441 u Khongphinitbunjong et al., Differential viral levels and
immune gene expression in three stocks of Apis mellifera induced by different numbers of Varroa destructor,
Journal of Insect Physiology, Vol. 72 (2015), p. 28-34.

B 3TOM aHanu3e KONHYECTBEHHO OMpPEAENSUIH YPOBHH BHpPYCa Ha OCHOBE HAaKOMIEHHs (JIyOpecLeHTHOro
curHaia no mepe toro, kak JIHK Bupyca amniuduumposanace B peakuuu ITLIP. ITopor 4ucna unkios onpene-
JISIFOT KaK KOJIMYECTBO LIMKJIOB, TpeOyemoe i TOro, 4yToObl Ty OpeCLeHTHbIH CUrHa MpeBbICH GOHOBBIN ypo-
BeHb (uTyopecLieHLMH. Y POBHHU MOpOra uycia LUKIOB, TAKHM 00pa3oM, 0OpaTHO MPOMNOPLMOHATIbHBI KOJIHYECTBY
BUPYCHOM HYKJIEMHOBOI KUCJIOTbI-MHULLIEHH (HapUMep, TUTPY BHpyca) B obpasLe (T.e. yeM Huske ypoBeHb CT, Tem
OosblIIe KOJIMUECTBO HYKJIEMHOBOM KUCIOThI-MHUILEHH B 00pasue). Kak nponemoncTpuposano Ha ¢ur. 10, y muen,
KOTOPBIX KOPMHUIIK 3KcTpakTamu muLenus Ganoderma lucidum var. resinaceum u Inonotus obliquus, npoucxo-
JUJIO MPEefOTBpaLleHHe YBEeJIHYEeHHs! yPOBHEI BUPyCca YePHbIX MATOYHUKOB (KaK KOJMYECTBEHHO ONMpPEAEe s Ha
ocHoBe nopora uucna 1uukioB). Cm. ¢ur. 10, nuHeiiHbli rpaduk, AEMOHCTPUPYIOLLMIT MOPOT YKC/a LIMKIIOB AJIs
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BHPYCA YEPHBIX MATOYHHUKOB C TCUCHHUCM BPEMCHHU B KOHTpOIIbHOI\;[ MOy JIIHH, KOTOPYH) KOPMHUIIH TOJBKO BO-
JIOH ¢ caxapoM (TOKA3aHO CILIOIMHOM NuHHEH 111), IO CPaBHEHHIO C MYETAMH, KOTOPBIM JABAIH IKCTPAKThI MU-
nenus [nonotus obliquus (1%) (mokazaHo myHkTupHOU muHueH 112) u Ganoderma resinaceum (1%) (moxa3zano
MyHKTHPHOH muHUEH 113) ¢ Boxoit ¢ caxapoM. HampoTuBs, Te ke 3KCTPAKThl HE HMEIH 3HAYHTENBHOTO 3 dexTa
Ha ypoBHH BHpyca acopmanuu kpbma. Cm. ¢ur. 11, maHeiHbIH rpaduk, AEMOHCTPUPYIOIMHA MOPOT YHCIIA
LUKJIOB 711 BUpPyCa Ac(hopMaLH KpblIa C TEUCHHEM BPEMCHH B KOHTPOJIbHON MOIYJISILUH, KOTOPYIO KOPMHIIH
TOJIbKO BOAOH C CaxapoM (NOKA3aHO CIIOMIHOM MuHMEH 121) M y myen, KOTOPhIM AABANH KCTPAKTHl MHLICTHS
Inonotus obliquus (1%) (mokazaHo ToueuHoi muHueH 122) u Ganoderma resinaceum (1%) (MOKa3aHO MyHKTHP-
HOM Huei 113) ¢ Bogo# ¢ caxapoM.

3TOT mpHMeEp IKCTPAKTA BUAA IPHOOB, 00J1aAAI0MIETO CICHH(PUIHOCTHIO MPOTHB OJHOTO BUPYCHOTO IATO-
T€HA, HO HE NMPOTUB JPYTHX, SBJUIETCS MPOTHBOBUPYCHBIM BAPHAHTOM OCYINECTBICHHA H300peTeHus. Takxke OH
NOATBEPKAACT AOBOA, YTO KOHKPETHBIC KOMIIO3HUIHH 3KCTPAKTOB FpP[6OB AHAJIOTHYHO MOTYT OBITH CIICI.[P[(DI/[‘{-
HBIMH K APYTHM NAaTOTEHAM IMYeN (KOTOPbIE CHIDKAIOT MPOJOJDKHTEIBHOCTD JKH3HH), TAKUM Kak Nosema u 0ak-
TCPHUH, H/MIu MOTYyT, I'JIABHBIM 06p330M, AKTUBHUPOBATH MeTa6o.rm1{ec1<ne, HMMYHHBIC U OCTOKCHKALTHOHHBIC
cucrembl myen. Takue 3(h(eKThl MPOTHB HEBUPYCHBIX MATOICHOB MM 3(EKThI 00IIEro yCHICHHI METaboIM3Ma
H UMMYHHUTETA MOTYT ObITh OTBETCTBEHHBIMH 3a TE CJIy4yad, Koraa npoao/DKUTEIBHOCTh JKU3HH NMOBBINIATIACSH,
OJHAKO BUPYCHAs HArpy3Ka OCTABAaNach HEM3MEHHOU

O0001eHE, MPEUMY LIICCTBA H 3HAYCHUE,

Ha ceroaHsIuHuii I1eHb aBTOP HACTOAILETO U30OPETCHUS UMECT JAHHBIC (KAK 3KCICPUMEHT MO MPOJODKHU-
TEJIBHOCTH JKU3HHU, TAK U IKCIICPHMEHT IO CHIDKCHHIO OOIIEH BHPYCHOH HArpy3kH) Ui 8 BUAOB MEIULMHCKHX
rpuOOB. ABTOp M300PETCHHSA TAKXKE MPOBEJ TPECTUIH IKCICPHMEHT MO CHIDKCHUIO Y POBHS ONMPEICICHHOTO BHPY-
ca, BUPyCa YepHbIX MATOYHUKOB, TOJIbKO A1 Ganoderma resinaceum u Inonotus obliquus.

ABTOp HACTOAIICTO H300PETCHHA B HACTOAIICM ONMCAHHM OMpeIcieT Mepy "uHmekc LV, koTopsrii
npeacTaBiaeT coboit: uHACKC LV=cpeaHee MpOLCHTHOE YBEIMYCHUE MPOAODKUTCIBHOCTH XKH3HH ITUCTI, YMHO-
JKCHHOC HA CPEIHEE MPOLCHTHOC CHIDKECHHE OOIICH BUPYCHOM HATPY3KH.

3TO BBMMHUCICHUE JACT YHCIO, KOTOPOE MPHCBAHBACT PABHYIO 3HAYUMOCTh OOOMM aCNEKTaM AJIs U3Mepe-
HHA YJIyYIICHUS COCTOSIHUS 310pPOBbs KOJOHHH. [lycThie paMKu B TaO/MUAX HHJKE U1 MPOTHBOBUPYCHOH akK-
TUBHOCTH, ITPOJODKUTEIBHOCTH KH3HU WM LV yKa3bIBarOT HA TO, YTO JTHOO MPOJOJDKUTEIBHOCTD JKU3HH, JTHOO
YMCHBIICHUE BHPYCHOH HArpy3ku ObLIH OTPHLIATCIBHBIMH HIH PABHBIMH HYJIIO B OJHOM HMJM 0OOMX Habopax
JAHHBIX.

CyLL[eCTByeT MHOX>XECTBO APYTUX BO3MOYKHBIX MATEMATHUCCKUX npencraBneHHﬁ, KOTOPBIC MOTYT BBIBECTH
B3aHMOCBS3b MEKAY 3THMH HAOOpAMH JAHHBIX, HAIPUMEDP TAKHE KAK MPOLEHTHOE YBEIHYCHHE MPOJODKUTEIb-
HOCTH >KU3HH, JACICHOC HA MPOLCHTHOE CHIDKCHUE BUPYCHOM HArpy3KH. JTO BBIUHCICHHE JCIACT AKLECHT HA Yac-
TH, TIPEACTABILIOIIEH COO0H MPOJOIKUTEILHOCTD KH3HU, KOTOPAs TEOPETHUECKU MOXKET OBITh CBSI3aHA CO CHH-
YKCHHEM BHPYCHOM HArpy3KH, €CIH OBl COOTBETCTBHE MEXKIY ITHMH ITOKA3aTEIMH cOCTaBio 1:1. Muoroumc-
JICHHBIC BO3MOXKHOCTH MEPOONpeaeNeHHH Oy Iy T OYEBUIHBI CIICUHATHCTAM B JAHHOH 007aCTH, H BCE TaKUE CIO-
COOBI MEPOOMPEACTCHUS [T YIIYULICHUS COCTOSHHUS 300POBbS IMUET JODKHBI CUHTAThCS BXOAALIMMU B 00BEM
H300peTCHHS.

OO0wuit moaX0A, UCHOB30BAHHBIN B HACTOSAIICM OMMUCAHHH, COCTOUT B CPABHCHUH "TIOIIAIY MOJ KPUBOMH"
JUI1 M3MEPEHHUI MTPOJODKHTEILHOCTH JKH3HHU U PE3YIbTATOB U3MEPEHUS OOILEr0 CHU)KCHHUSI BUPYCHOM HATrpy3KH,
KaK OMHUCAHO BbIlIE. PA3HOCTh MEXKAY MIOIAAAMH IO KPUBOM HA MPOTSHKEHUU JAHHOTO BPEMEHHOTO HHTEPBA-
JIa PaBHA YMCNAM B TaOTHLAX, KACAIOIMXCS MPOJODKHUTEIHPHOCTH JKU3HU. PAa3HOCTh momanei moa KpUBOH Ha
HMPOTSHKCHHH JAHHOTO BPEMEHHOTO MHTEPBAJA, BHIPAXKCHHAS KaK "NPOLEHTHOE yJy4IUIeHHE", paBHA YHCIAM B
TabMIUUAX OOIIEro CHIDKCHHUS BHPYCHOI Harpy3ku. Cm. 1abu. [ "CpexHee MPOLEHTHOE CHHKCHUE O0IICH BUPYC-
HOH Harpy3ku" u T1abu. II "Cpennee mpOLEHTHOE YBEIWYCHHE MPOJODKUTEIBHOCTH XKH3HU Iuen". 3aTteM 3TH
BCJIMYUHBI MOTYT OBITh COOTHECEHBI MATEMATHYCCKHU A7 WITHOCTPAUUH MPEACTABIAOIINX HHTCPEC MPU3HAKOB
IPpH NPUMCHCHHH HA NMPAKTUKE HACTOALICTO P[306peTeHI/[}I, TAKHUX KAK KOMIIO3HLHH, KOTOPBIC ABJIAXOTCH HauOo-
JEC NPEANOUYTUTEIBHBIM AJI1 MOBBIMICHUA MPOAODKUTCIBHOCTH )KU3HH U CHHOKCHUA 06]].[61\;[ BI/[pyCHOI:[ Harpy3KH
y muen. Cum. tada. III "CpenHee MpOLCHTHOE YBEJIMYCHUE MPOJOJDKHTCIBHOCTH KH3HH MUET X CPEAHEES IMPo-
LEHTHOE CHI)KCHHE OOLICH BUPYCHOI HArpy3ku (uHaekc LV)".
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TABJIMOA I

CpelHee MNpPOLEHTHOE CHMXeHMe oblell BUPYCHOM Harpys3KU

KoHUueHTpaumusa
Bun 0,1% 1% 10%
BpeMeHHEIE paMKU
Trametes versicolor 0-7 cyTku 7,5 9,0
0-14 cyTku 4,8 3,6
Fomitopsis pinicola 0-7 cyTknu 20,4 22,8
0-14 cyTku 25,5 32,2 2,1
Fomitopsis officinalis 0-7 cyTku
0-14 cyTku 4,5
Schizophyllum commune 0-7 cyTku 3,8
0-14 cyTku 19,5 20,8 26,7
Inonotus obliquus 0-7 cyTku 47,5 41,6 42,2
0-14 cyTku
Fomes fomentarius 0-7 cyTku 9,6 10,0
0-14 cyTku 9,3
Ganoderma applanatum 0-7 cyTku 2,5 3,6 1,0
0-14 cyTknu 4,5 14,2
Ganoderma lucidum var. | 0-7 cyTku 73,4 64,4 76,7
resinaceum 0-14 cyTku 65,4 58,3 85,9

HpennhoMTeanoe

1-25% wmnm GoJsibllee CHUMXEHME YPOBHS BUpyca

Bojslee npennodyrturesibHOE

15-25% mum GoJsbllee CHMXEHME YPOBHS BUpYyCa

Hamnbomnee npenrnodTmTeJsIbHOe

>25% CHMXeHUe YypPOBHS BUpyca
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TABIMIA II

CpenHee INIPOLEHTHOEe YyBeJIMYeHNe INPONOJIXUTEJIbHOCTM XM3HM NueJl

KoHueHTpaumusa
Bun 0,1% 1% 10%
BpeMeHHBIE paMKM
Trametes versicolor 0-7 cyTok 4,1 0,2 5,0
0-14 cyTok 3,8 7,8
0-28 cyTok 1,6 3,7
Fomitopsis pinicola 0-7 cyTok 9,2 14,6
0-14 cyTok 13,5 14,1
0-28 cyTok 8,5 3,7
Fomitopsis officinalis 0-7 cyTok 5,2 3,8
0-14 cyTok 2,3 1,0
0-28 cyTok 1,0
Schizophyllum commune 0-7 cyTok 0,1 0,8
0-14 cyTok 3,7 0,5
0-28 cyTok 0,1
Inonotus obliqguus 0-7 cyTok 1,6 1,2
0-14 cyTok 4.1 2,1
0-28 cyTok 3,7
Fomes fomentarius 0-7 cyTok 1,7 22,1 13,5
0-14 cyTok 16,1
0-28 cyTok 11,2
Ganoderma lucidum var. | 0-7 cyTok
resinaceum 0-14 cyTok 2,2 3,7
0-28 cyTok 3,7 9,5
[IpennouTuTesbHOE 1-5% N BoJsbumee yBeJndeHue
NPONOJIXMTEJbHOCTY XMU3HU
BoJslee npennouTuTesibHOE 3-5% JZ830%¢ Bosbliee yBeJMueHne

NIPOOOJIXMTEJIbHOCTU XM3HU

Haunbousee npenrnodyTmuTesIbHOe

>5% yBeJIMdeHne INpOOOJIXMTEJIBHOCTNM XM3HU
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TABJIMOA ITI
CpenHee TMpPOLEHTHOe YyBeJMUYeHMe MNPOAOJIXMTEJIbHOCTM XM3HM M4YeJl X CcpedHee
[IpOLEeHTHOEe CHIMXeHMe oflell BUMPYCHOM Harpysku (mHOekc LV)
KoHueHTpaumnsa
Bun 0,1% 13 10%
BpeMeHHbBIE paMKU
Trametes versicolor 0-7 cyTok 30,9 44,8
0-14 cyTok 18,1 27,7
Fomitopsis pinicola 0-7 cyTok 187,5 332,7
0-14 cyTok 344,1 453,1
Fomitopsis officinalis 0-7 cyTok
0-14 cyTok 10,4
Schizophyllum commune 0-7 cyTok 3,1
0-14 cyTok 72,6 9,6
Inonotus obliquus 0-7 cyTok 67,0 51,2
0-14 cyTok
Fomes fomentarius 0-7 cyTok 16,2 135,2
0-14 cyTok
Ganoderma applanatum 0-7 cyTok
0-14 cyTok
Ganoderma lucidum var. | 0-7 cyTok
resinaceum 0-14 cyTok 147,1 212,9
[IpennoyYTnTesb Hbl nHmexkc LV 1-200+
BoJjlee npennouTuTesIbHbI nHgexkc LV 50-200+
HanboJsiee mnpennodTUTeIbHbI nHgexkc LV 200+

IIpu mpuMeHEeHHH HACTOSINEro M300PETCHHS HA MPAKTHKE KOMITOZHIMH JKCTPAKTa IPUOOB MOXKHO IO-
pPa3HOMY paHXHUPOBATh B OTHOWICHHH NPCANOYTHTCIBHOCTH, B 3aBUCUMOCTH OT NPCANOJIaracMoro npuMCcHCHHUS
KOMITIO3HUILIHH. HpI/lMepr BK/IFOYAKOT, HO HC OTPAHUYHUBAIOTCA HUMH, PAHXXUPOBAHHUC MO YIYUIICHUIO MPOAOJIKH-
TEJIbHOCTH )KHM3HH, PAH)KHPOBAHHUE MO OOIIEMY CHI)KCHHIO BUPYCHOH Harpy3ku, paH)KHPOBAHHE 10 YBEIHUCHHIO
MPOAO/KUTEIBHOCTH XKH3HH M CHIDKCHHIO BUPYCHOH Harpy3ku. IIpuMedarenbHO, YTO NMPEANOYTEHHE TAKKE
MOJXKHO OTJaBaTh KOMIIO3MLIMAM, KOTOPHIC YBEIMYHMBAIOT MPOJODKHTECIBHOCTD JKH3HH, HO HE CHIDKAIOT BHPYC-
Hy1o Harpy3ky. IIpeamnonaraercs, 4To Takue KOMIO3HLMH OYAYT MOBBIIIATE MPOAO/DKHTEIBHOCTD JKH3HU MyTEM
JEHCTBHS Ha CTpeccoBbie (HaKTOPhI MMues, KOTOPbIC HE CBSI3aHBI C BUPYCaMH (IPUMEPhI BKIIOYAIOT HHDEKIHIO
Nosema, BO31eHCTBHE NECTHLIMIOB, CTPECCOBOE BO3ACHCTBHUE XOJOJHBIX TEMIIEPATYP U T.A.).

ITpumep 7.

Akcrpakt Ganoderma resinaceum uepe3 14 aHeit npusen npaktuyeckd kK 20% MOBBILICHHIO BBIXKHBAEMO-
CTH MYE] OTHOCHTENbHO KOHTponeil. Taioke cM. ¢ur. 5. IT0 OTIHUME MOXKET UMETh OOJBLIOE 3HAYCHHE AN
CHOCO6CTBOBaHI/IH BBIDKHBAHHIO KO.]'IOHPIﬁ, NOCKOJIBKY NMPOAO/KUTCIIBHOCTD XKU3HH pa601mx M4€JI B TCUCHHUEC 3TO-
ro KpUTHICCKOTrO BPCMCHH NMPUBOAUT K TOMY, YTO MYCIbI-KOPMHUJIBLIBI HC MPUBJICKAKOTCA NPCKACBPECMCHHO, YTO
MO3BOJISIET UM JIY4LIC OCYLICCTBIATh YXOA, NOAACP)KHUBAs MOTOMCTBO, CIEAYIOLIEE MOKOJICHUE 310poBbIM. [lo-
GaBneHue dKcTpakToB MuLeaus u3 Ganoderma resinaceum NPHBOAMIO K PE3KOMY CHIDKEHMIO OOIIEH HAarpy3KH
BHPYCHBIMH NAaTOreHamH y m4ea (OT MHOXKECTBAa BHPYCOB), B TO BpeMs Kak KOHTPOJIb B BHAE caxapa 0e3 3kc-
TPAKTOB MHLEIHS NPUBOAUI K YBEIHUCHHUIO 00LICH Moy siuuy BUpYcoB. [10CKONbKY MHOTHE IHTOMOJIOTH IO-
J1araroT, 4TO BHPYCHI SIBISIOTCS HauOOJee CYIUECTBEHHOH MpoOIeMOil 310pOBbs, YacTo CrOCOOCTBYOLICH MO-
ciaeayrowmeil HHPEeKUUU APYTUMH BUAAMHU OaKTepHii (T.€. THUIICH) U rPUOOB, CHIDKCHUE YPOBHS BUPYCOB MOXCT
6bITI: KpaCyroJbHbIM NPCUMYILICCTBOM JJIA 3alIUTHI IMICT OT CHHAPOMA Kpaxa KOJJOHHH U MHOT'HX APYyrux acco-
LIMMPOBAHHBIX C HUMH CTPECCOBBIX (PaKTOPOB.

C TOYKM 3pEHUS YBEIHMUCHHS NMPOJODKHTEIBHOCTH XKHM3HH noOasineHue 1% skctpaktoB muuenus Fomes
fomentarius u Ganoderma resinaceum B BoAy ¢ caxapoM (Boga - 50 r, caxap - 49,5 r, skcrpakrt muuenus - 0,5 r),
CTaTHCTHYECKH 3HAYMMO YBEJIHYHBATO MPOJODKMTEIBHOCTh XKHM3HHM Muel (B 3HAUCHHAX "KOJMYECTBA CYTOK
»xu3Hd maen’) Ha 17,6% u 8,9% cooTBETCTBEHHO. Y BETMUCHHAS CPEAHSIS MPOAOKUTEIBHOCTD J)KH3HH IPUBOAUT
K TOMY, 4TO OOJbIle pabo4MX MYE CTAHOBSATCS AOCTYIHBIMH /15l pabOuHX 3a4ay, YTO SBISCTCS 3HAYUTEIbHBIM
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HMPEHMY IECTBOM U NMOJABEPTHY THIX CTPECCY MUEIUHbIX KOJOHHH C OYCHb HU3KOH paboueii MOIMHOCTHIO H MOJ-
BCPTHYTBHIX CTPECCY KOJIOHMH Ha Kparo Kpaxa. Koraa B mo0oit MOMEHT BpeMEHH Im4ea 0oJblie, 3TO UMEET 3Ha-
yeHue 111 cOOpa MbLIbLBI M NOAACPKAHHUA Ybi. Boiee TOro, MoxeT OBITh COXPAHEHO 3HAUMTEIBHO OOJBILC
YJBbEB IMIPUH KOPMJICHUH ITYC]T 3KCTPAKTAMHU MHULCTIHA B HX BOAE C CAXapOM OTHOCHUTCJIBHO IMHIEJI, KOTOPBIX KOPMAT
TOJBKO BOJOH C caxapoMm 0e3 3KCTpakToB Muueausa. [0 MpoBeACHHS MOJCBBIX HCIBITAHUN HEH3BECTHO, Ha-
CKOJIBKO OOJIbIIE MYETHHBIX JHEH MPUBEAET K CMELICHHIO PABHOBECHS B CTOPOHY CHOCOOCTBOBAHMSA MPeoxoJIe-
Hur0 CCD, NOCKOJIBKY CYIIECTBYET MHOXKECTBO TPYIHOCTCH. OTHAKO CPEAU YUCHBIX, HCCIICAYIOIIUX ITYEJI, HMC-
€TCS COIJIacHe, YTO YBEIWYCHUE MPOJO/LKHTEIBHOCTH JKH3HU PabOYMX ITYET B CTPECCOBBIX YCIOBHUSAX SBIACTCH
SHAYUTCJIBHBIM MPCUMY IICCTBOM. Boaee TOTO, KOTAA 3KCTPAKTHI MOJYUYCHBI, KAK B 3TUX CIIy4asaX, U3 JPCBCCHHBI
Oepessl (Bua Betula), ABIArOLIECHCS TEM XKe BHAOM JCPEBBEB, HA KOTOPBIX OOUTAIOT TPYTOBBIE TPUOBI, H TEM KE
BUJIOM JCPEBBEB, B KOTOPBIX MHE3IATCS ITUEIBI, SKCTPAKTHI MOTYT CTaTh Oosice IPECKTUBHBIMU IIPH MEHBLIMX
pacxojax Ha nosydeHue. TO, 4TO MOXKET OBITh NMOKA3AHA TAKas BBICOKASA BBIPOKCHHAS AKTHBHOCTb MHLEIIHA,
BBIPAIICHHOI'O HA PHUCE, CIYXUT B NOAACPIKKY AOBOAA, YUTO MP[I.[CIIP[I\:[ ABJACTCA MPUIHUHHBIM (I)aKTOpOM IMOJIB3bI
(KOHTPOIM B BHAC PHCA HE MPOACMOHCTPHUPOBAIH AKTHBHOCTH). MCMONB30BaHHE MHIEIHSA, BBHIPALICHHOTO HA
pHCE B KAaUeCTBE HCTOYHUKA A HHOKYLiuH B 10-100x Oonbiuei Maccel B (hopMe Oepe30BbIX OMHIIOK, MPUBO-
JUT K OKCMOHCHIHAJIBHOMY PACIIUPEHHUIO MULCIUA OTHOCUTCJIBHO 3KCTPAKTOB MHLUCTHUA HA PUCE, OMUCAHHBIX B
HACTOAIICM OITHCAHHUH. MP[I.[eJ’H/[I\:[ PacTe€T B BUAC Oonee Pa3BETBJICHHBIX U KOMIAKTHBIX MULC/THAJIBHBIX ceTeilt Ha
OCpe30BBIX OMUIKAX IO CPABHEHUIO C PUCOM, YTO O3HAYAET, YTO 0OPA3yKOTCS 00JIee BBICOKHE MIOIIATH MOBEPX-
HOCTH A/ 3KCIIPECCUH BHEKJICTOYHBIX KOMIIOHEHTOB. TakuM 00pa3oM, aBTOP HACTOSALIETO OMUCAHHS MOJATacT,
YTO JKCTPAKTBI MHULCIUA H3 6epe3031>1x OITHIIOK 6yﬂyT NPEANOYTUTCIIBHBIM BAPUAHTOM OCYIICCTBJICHUA HA-
CTOSIIETO U300PCTCHUE.,

[Tpeamonaraercs, yrto mHorue Ganoderma u Apyrue BUAbI TPYTOBBIX IPHOOB Takxke OyayT 0OecreyuBaTh
CX0nHy0 "Ouo3aumTy". He HCKIFOUEHO, YTO CYINECTBYIOT IJIACTHHYAThIC TPHOBI, BCIEICTBHE HX TECHOTO 3BO-
JFOLIMOHHOTO POJICTBA C TPYTOBBIMH IpHOAMH, KOTOpPBIC Oy Iy T 00€CNEYHBATh AHATOTHYHY O MOJIb3Y.

ITpumep 8.

)KP[HKI/[I:[ JKCTPAKT MHUECIUA, UM NPCUUITUTAT TAKOTr0 3KCTPAKTA, UM KOHI.[eHTpI/IpOBaHHbII:[ JKCTPAKT, U3
KOTOPOTO yJAICH BECh PACTBOPUTEb HIIH €r0 YacTh, COACPKALIME 3TH AKTUBHBIC BEILECTBA, MOKHO J0OABIATH
B M¢JI, 000TAICHHY K0 MEAOM BOAY, BOAY C CAXapOM HITH IMUYCTUHBIN JICACHEN, B MBLIBIY, B 3AMCCTHTETH MBLIBLIBI
HJIH K OAPYTHM BCILUCCTBAM HHBIM 06p330M, OYCBHAHBIM CIICHHHATTACTAM B obnactu HAYKHA MYCJIOBOACTBA HIIH
KOMMep‘{eCKOﬁ IMPAKTHKH. 3Kcrpam MO>XHO MCIIOJIb30BATh B KAUCCTBC JOMOJHCHUA K APYTUM JICKAPCTBCHHBIM
cpeacrteam, aenas ux 6ojee 3PPEKTUBHBIMU. DKCTPAKTHI MOTYT OBITH B YKHIKOHM, 3aMOPOXKCHHOM, THO(DHIIH3HU-
POBAHHOM, BBICYLICHHOM BO3AyXOM, OCYHICHHOH BAaKyyMOM, JAETHAPATHPOBAHHON C MCIOJB30BAHHEM TEXHOJO-
ruu Refractance window, meruapaTHpOBAHHON MOCPEACTBOM OOpPAaOOTKH YIBTPA3BYKOBBIM H3IYUCHHUEM HITH
YACTHYHO OYMIINCHHOH (popMe B KOJIMYECTBAX, JOCTATOUHBIX U HATW4MA d(dekra mpuBICYCHUS IMYET W/UIH
HOJIB3BI A/ 3M0POBbS MUEJ, MPOXYKLUHH MEAA U ONMbLICHUA. bonee Toro, 3Tu mpous3BOAHbIE (POPMBI IKCTPAKTOB
MOTryT OBITh MMOJIC3HBIMU A ynorpe6neﬂwl YCJIOBCKOM, MOCKOJBKY OHH HMCHOT IIpI/[}ITHbII\:[ BKYC, HMCHOT BBICO-
KO€ COOCP)KAHHE AHTHOKCHUIAHTOB M JPYTHE CBOWMCTBA, MOJE3HbIC A JIOACH, APYTHX >KUBOTHBIX, BKIIOUYas
MYECI.

ITpumep 9.

Hpennowmenbﬂoﬁ CHUCTEMOM JOCTABKH ABJICTCA BKIHOYCHHE IKCTPAKTOB MULECIHUA B JICTICIIKHA U3 NBITb-
bl UJTH JICNICIIKH U3 XXUPA. Jlenemku u3 NbLIJIBIBI H3rOTABJIUBAKTCA MYCIOBOAAMH H NMOMCIHAKOTCA BBIIIC THE3-
JOBOro Kopmyca B KaUECTBE UCTOYHHUKA ITHIIH. Onu MOTryT OBITh H3TOTOBJICHHI U3 IIAPOKOTO AHANa30HA MATE-
pHaI0B, BKIXOYAA COKO, MUBHBIC APOXOKH, CaXHprIﬁ cupomn, " HEO0A3aTCILHO MOTYT BKJIFOYATHh OPTAHHYCCKH
BBIPALIICHHYIO MBIIbLY. OTH JCNMEIUKH M3 NMBUIBLBI CIy>KAaT B KAYECTBE MHUTATCIbHOH 100aBku a1i myeln. [lo-
CKOJIBKY HX IIHPOKO HCMOJB3YKOT OCCHBIO, OHH MOMOTAKOT MYeIaM JOXUTh A0 CACAYIOLIEro roaa. JTH 3KCTPaK-
Thl TAKXKE CONCPHKAT MHIICBAPHTEIbHBIC (PEPMEHTBHI, KOTOPHIC MOMOTAKT MMYEjaM Jyulue METabOIH3HPOBATh
HCTOYHHUKH MUK, MOMOTAKOT ACrPaaAUPOBATh TOKCHHBI H MOBBIIIAOT 0a30BbIH HMMYHHTCT.

ITpumep 10.

CMeCh KOMITO3UIHIA, COOSPKAIUX 3KCTPAKThl Stropharia rugoso-annulata, Fomes fomentarius, Fomitopsis
officinalis, Fomitopsis pinicola, Ganoderma resinaceum, Inonotus obliquus, Piptoporus betulinus, Trametes ver-
sicolor w/umu Schizophyllum commune, kOTOpbIc BMECTE O0CCIEYHBAIOT MHOKECTBO IOJE3HBIX (DAKTOPOB,
MO>KHO J00aBIATh B BOAY. Stropharia nugoso-annulata mpuBiIeKaeT muejl, UMECET MOJOOHBINH I[BETOYHOMY apoMar
U obecreyuBacT OOrarslii caxapaMu (BIUIOTh A0 75 MOIMCAXapUIOB) MCTOYHHK MHUTATEIBHBIX BEILECTB. JKC-
tpaktbl Fomes fomentarius u Fomitopsis officinalis o6ecrieunBaroT NpOTHBOBUPYCHY IO MOJIB3Y, ILTIOC AOOTHH-
TCIBHBIC MOJIC3HBIC (DAKTOPBI, YIOMAHYTHIC Jia Stropharia rugoso-annulata. Bce tpu 3kcTpakra coaepikar mo-
mudeHobI, 60oee KOHKPETHO KyMAapHHbI, KOTOPBIC MOMOTAIOT aKTHBHPOBATh Kackaabl ¢epmeHTa P450, xoro-
prI\:[ MOMOTACT MICIaM ﬂeTOKCP[(I)P[L[I/IpOHBTb OHAOTCHHBIC, MPUPOAHBIC, Ty>KCPOAHBIC U AHTPOMOTCHHBIC TOKCH-
HBI H ACCOUMUPOBAHHBIC C HUMH BPeJOHOCHBIE 3((ekThl. CMECh 3THX 3KCTPAKTOB MOXKHO JAaBaTh ITYEIAM depe3
UX IMHTHEBYIO BOAY, HX OOOTALICHHYKO BOAY, MEA, MPOMOHC, TCNCIIKY U3 MbUIbLBI WM JAKE B BOCKE, HCMOJIb-
3yEeMOM A/ HOJIY4YeHHS 3apaHee (POPMUPYEMBIX COT MPH CO3AAHHH MAra3HHOB I MPOAY IMPOBAHHA MEa.

ITpumep 11.

Jobaenenue 3xcrpakros muueaus Fomitopsis officinalis, Fomitopsis pinicola, Fomes fomentarius, Inono-
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tus obliquus, Schizophyllum commune, Ganoderma resinaceum, Piptoporus betulinus, Trametes versicolor
w/wm Inonotus obliquus B BOOy ¢ caxapoM, KOTOpOH OOBIMHO KOPMSAT IMYET PAHHEH BECHOW MO MOBBILICHUS
YPOBHEH MBLIBLBI, MOXKET MOMOYb CHU3UTh HATPY3KY PE3HACHTHBIMH BUPYCAMH HA PAHHHMX 3Tamax Ce30Ha, mpe-
IATCTBYS YBEJIMUCHUIO MX KOJHUYECTBA A0 YPOBHS, KOTAA OHH CTAHOBATCS H3MCHSIOIIMM IOBEICHHE 3a0071eBa-
HHEM HJIM BBIZBIBAIOT IEPEJAayy NMAaTOICHOB MEXIY IMHEIAMH. DKCTPAKThI MOYKHO ITPOCTO CMEIIUBATH C BOJOMH C
CaxapoM Ha ypOBHE, JOCTATOYHOM JJIS MOJIOKHUTENBHOTO 3 (exra. [[ManazoH npenouTUTEIbHO MOXKET COCTaB-
ate 0,01-20% wmt 6onee mpeamoururensHo 0,1-10% or 06beMa KOMIO3MIMIA caxapa B BOJAE, HCIOJIB3YEMBIX
MYEIOBOAAMH. DKCTPAKTHI CHAYAJIA MOXKHO CMELIMBATh C BOJOH, a 3areM J00aBIATh K caxapy Uil MOJyYCHUS
THIIMYHOTO cUpomna. Bricokoe comepkaHHe caxapa MOKET JEHCTBOBATh KAK KOHCEPBAHT, 0OECIICYHBAS BHICOKYIO
JUTUTEIBHOCTh IPOTHBOBUPY CHBIX U AHTHOAKTEPHATBHBIX CBOHCTB.

ITpumep 12.

OKCTPAKTAMH MHUETHS MEAMLUHHCKUX IPHOOB MOXKHO ITPOMMTHIBATH OYMA)KHBIC JICHTBL. JTH OyMa)KHBIC
JICHTBI MOY>KHO KOMOMHHPOBATh C aare3uBoM. Huskoe 3HaueHue pH MHOTHX 3KCTPAKTOB MULETUS METULUHCKUX
rpuboB, Haxosmeecs B nuana3oHe pH 0,5-4, ABIsAeTCA TOKCHYHBIM IS KJICHICH, HO OC3BPESAHBIM IS MUYET PU
KoHTakTe. HeoOs3are1bHO MOYKHO TO0ABIATh PACTBOP INABEICBOH KUCIOTHI B 3(D()EKTHBHBIX KOJMUYECTBAX.

ITpumep 13.

Hcnonp30BaHUE IKCTPAKTOB MHLETHA WiIH IIOA0BBIX Tea Ganoderma lucidum, Ganoderma resinaceum,
Fomitopsis pinicola, Fomitopsis officinalis, Inonotus obliquus, Piptoporus betulinus, Trametes versicolor u
Schizophyllum commune, rae 3KCTPakThl ABITIOTCS KOHLEHTPUPOBAHHBIMH A0 (DOPMBI, MPUBJICKATEIBHON I
HYea U JOCTATOYHON MPU KOHTAKTE MIA HAIM4Us d((eKTa CHUOKEHUS YPOBHS BUPYCA KONBLEBOH MATHHCTOCTH
Tabaka, U3PaNILCKOTO BUPYCa OCTPOrO Mapaadya, BUPYCa YEPHBIX MATOYHHKOB, PAIy KHOTO BHpyca OECIo3Bo-
HOYHBIX, uH [IV6, u mukpocnopuauii Nosema, MpUBOJUT K TOMY, YTO ITYEIIBI CTAHOBATCS CHOCOOHBIMH JTyYIIE
MPEOJ0IEBAaTh CHHAPOM KpPaxa KOJIOHUHU

ITpumep 14.

[TpuMeHEeHHEe 3KCTPAKTOB MHULEIMA MM MI0A0BbIX Tea Ganoderma lucidum, Ganoderma resinaceum, Fo-
mes fomentarius, Fomitopsis pinicola, Fomitopsis officinalis, Schizophyllum commune, Inonotus obliquus u
Stropharia rugoso-annulata, rae 3KCTPakThl ABITOTCS KOHLUCHTPHPOBAHHBIMU B (JOpMy, KOTOpAas HANOMHHACT
TEKCTYypy ¥ KOHCHCTCHLMIO MeJa, B ()OpME, MPUBJICKATEIBHON M1 IMUET M JOCTATOYHOM IPH KOHTAKTE A Ha-
auuus 3Q(eKTa CHIKCHUS YPOBHEH BHPYCOB, BKJIIOYAsA, HO HC OrPAHMYMBASCH UMM, BUPYC KOJIBLEBOH MATHH-
CTOCTH TabaKa, M3PAUIbCKUI BUPYC OCTPOTO Mapaania, BHPYC YEPHBIX MATOYHUKOB M MUKpocTopuauii Nosema,
U BBI3BIBAIOIICH AKTHBALMIO KACKAJA0B (hepMeHTa muroxpoma P450, mopbimeHue oOmeld HMMYHHOH (yHKIMH,
CIOCOOHOCTH K COOMPATEIbCTBY, CHIOCOOHOCTH K IMEPE3UMOBKE, YCTOHUHBOCTH K 3aCyX€, CIIOCOOHOCTH NMEPEXKHU-
BaTh BHIMHPAHUE MPEAOCTAB/SIOIMX HEKTAP PACTCHHUI, MPUBOAUT K YBEIMUYCHHIO 3I0POBbS MYE, TAK YTO CY-
IIECTBYET IOANAIOIIAACT H3MEPEHHUIO TT0JIb3a U1 BhDKUBAHUA U npeonoteHuss CCD B yabax H NMOSABJICHHUA NO-
CICIYFOIIUX MOKOJICHUH. ITOT "MHKOJIOTHUYCCKHIA MEA" MOYKHO HCIIOJIb30BATh OTACIBHO HJIH MOXKHO CMCIIUBATh
C ITYETHHBIM MEAOM /IS NMPHUBICUYCHHUS IMUET U U1 00ecHeyeHUs Moab3bl 11 HUX. bonee Toro, "Mukoioruye-
CKHH MeJ" MOKET OBITh YACTHYHO PACTBOPEH B BOJE B KAYECTBE CIPES A JTHCTHEB PACTCHHH MM €I0 MOKHO
HAHOCHUTH HENOCPEJCTBEHHO Ha myen. Kpome Toro, 310t "MHKOIOrHYECKHI Mea" MOJKET BBIITYCKAThCS B IPOJA-
XKy B KQUECTBE MUTATEIBHON TOOABKH A1 YIIOTPEONICHHS YEITOBEKOM.

ITpumep 15.

[Tuespl, JETAROIME K WM OT BOABI C CAXapOM, HA BXOJE B YJICH 3aBHCAIOT U BCTPSAXHBAIOT MX TENa AJIA
ycTpaHeHus kiemei. Ecimu kiemy nafaroT yepes CeTKy, OHH KOHTAKTHPYIOT HITH IMPHUBICKAIOTCS K 3HTOMONATO-
TCHHOMY MHKOATTPAKTAHTY, KOTOPBIH CaM MO ceOe MOKET OBITh JCTAIbHBIM, HIM K HHCEKTHLHIHOMY MHLEITHIO,
rae KJICHIM MCTOINAIOTCSA HIIH MOTHOAIOT, YTO CHIDKACT CIHOCOOHOCTh KJICLICH K NMEPEMELICHHIO H HHPHIHPOBA-
HHIO, TAKMM 00pa3oM, YMEHBIIAS HX YIpo3y AJi mued. bonee Toro, ecinu mien ONmphICKHBAIOT crpeeM, obora-
IICHHBIM HIABEICBOH KUCJIOTOH, MAapa3UTHUYCCKUE KJICINU CTAHOBATCA OOJiee UyBCTBHTEIBHBIMU K HH(EKIHOH-
HBIM WJTH JICTAJIbHBIM CBOHCTBAM 3HTOMOMATOTCHHBIX IPHOOB.

ITpumep 16.

OKCTpaKkThl, (pparMeHTsl ruda HUIH CHOPbI MOJE3HBIX IPHOOB, TakUX Kak Stropharia rugoso-annulata, u
CIIOPBI 3HTOMOTIATOTCHHBIX IPUOOB, Takux kak Entomophthorales, MO>kKHO BKTIOUATH B KAYECTBE CMECH B 000-
TALICHHYK0 9KCTPAKTOM BOJY C CaXapoM, MUILY JUI IMYET MM MEJ, YTO IO3BOJIIET MEpeavyy B CHCTEMY IPOH3-
BOJCTBA MeJa, 00ecTieYuBast MOJIb3Y 11 HOTOMCTBA, TPYTHEH, MATKH U YJIbS B LIEJIOM.

ITpumep 17

DKCTPAKTHI MUICTHA WM CIOp (hparMeHTOB ruda WM TkaHu Stropharia rugoso-annulata MO>KHO MPEIOCTAB-
JIATh HA OYMAKHBIX MOJIOCKAX MJIM B BOJC, JOCTYIHOM i muer. Apomar Stropharia rugoso-annulata, x kotopoMy
ITYEJIBI MOTYT OBITh MPHYYEHBI, IIOMOTAET COOMPAKOIMM ITYEJIAM BO3BPAIIATHCS B HX KOJTOHHHM, €CJIM 3TH APOMAThI
HAXOMATCS BOJIM3H WM B YJIbAX. TaKHE apOMAThl MOTYT HCIyCKAThCS JFOOBIM CHOCOOOM, H3BECTHBIM B 00J1ACTH
JIOCTAaBKHM apOMAroB, C NMOMOIIBI0 ONPbICKUBATEICH, CIIPEEB MM AMCIICHCEPOB a3po3ousei. [Ipeanmonaraercs, 4ro
3KCTPAKThI MULECTHA Stropharia rugoso-annulata ¥ 3KCTPaKTHI MHLCTUS APYTUX IPUOOB OYIyT HHIY LUPOBATH ClIC-
JIOBAHHUE 1O CJICy HJIM HABHTALMOHHOE MOBECHHE MOCPEACTBOM "s3bIKA TAHIICB" H CJIEIOB 3amaxa.

ITpumep 18.

Crops! 1 ru¢sr Metarhizium anisopliae MoxHO cMemuBarh ¢ MuienineM Fomes fomentarius qis nosyuye-
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HHS CIIPEEB U ABIMOB MPOTHUB KICIIEH Varroa, YtoObl ClIOCOOCTBOBATH YCTOMYMBOCTH ITYEJ K KJICIIAM, BHPYCaM
u 1.0 a1 npeogoncuus CCD. Muorue mrammel Metarhizium SBASFOTCS OTHOCHTEIBHO HETOKCHUYHBIMH, "He
O’KHAETCS Bpeaa A noaeH ot BozaeHcTeus Metarhizium anisopliae mramma F52 Bcneacrsue mporiarbisa-
HHS, MHTALILHH WM KaCaHUA NMPOIYKTOB, COACPKAIIMX 3TOT AKTUBHbIA MHrpeaueHt". Metarhizium anisopliae
strain F52 (029056), Biopesticide Fact Sheet.

ITpumep 19.

CMech KOMIO3HUIMIA 3KCTPAKkTOB Stropharia rugoso-annulata, Fomitopsis officinalis, Fomitopsis pinicola,
Fomes fomentarius, Ganoderma resinaceum, Inonotus obliquus, Piptoporus betulinus, Trametes versicolor u/um
Schizophyllum commune u Metarhizium anisopliae, xoTOpbic BMECTC OOCCHEUMBAIOT MHOXKECTBO IOJIC3HBIX
(akTOpOB, MOXKHO J00ABIATH K BoAe. Stropharia rugoso-annulata mpUBICKAET MUEI, MMCET MOJOOHBINA LIBETOY-
HOMY apoMar M OOCCICYMBACT OOraThIi caxapaMH (BILIOTH A0 75 MOIMCAXApHIOB) HCTOUYHHK NMUTATCIBHBIX BE-
mecTB. PaznuyHple 3KCTPAKTHI 00ECNIEYHBAIOT MPOTHBOBUPYCHYIO H AHTHOAKTEPHATBHYO MOJb3Y H yBEIHUCHHUE
MPOJOJDKHTEIBHOCTH JKU3HH, ILTIOC CIIOCOOHOCTDh K NMPUBJICYEHHIO Stropharia rugoso-annulata. Oxcrpakrel Me-
tarhizium anisopliae MOTyT OBITH MPEIOCTABICHBI HA KJICHKHUX MOJOCKAX MM IMJICHKAX, UM B JTFOOOM JIMITKOM,
YJIABIMBAOIIEM KJICHICH WM ropOaTOK BELIECTBE, HIH B BOJE, AOCTYNMHOH MM, I NMPHUBICUCHHUS KICIUCH H
rop0aTok, rje nocjie KOHTAKTa OHH HCTOLIAIOTCS MM YHHUTOXKAOTCS, CHHIKAS UX CIIOCOOHOCTH OBITh BEKTOPA-
MH 3a00ICBaHHIA; MOy LUK KJICHICH Varroa MOTyT ObITh CHHIKCHBI C HCTIOJIB30BaHHEM 3KCTpakTa Metarhizium
anisopliae 10 H30JTHPOBAHUS FHE3IOBOM KAMEPHI, YTO CHIDKACT FMOCb IMIET OT BO3ACHCTBHSA KIICIIEH U 3a00.1¢-
BaHHUH, KOTOPbIE OHH MEPEHOCAT. Bece Tpu aKkcTpakra coaeprkar nomdeHonsl, 601ee KOHKPETHO Ky MapUHBI, KO-
TOpPBbIC CIOCOOCTBYKOT AKTHBALMU KackaaoB (epMeHTa P450, koTOphIC CMOCOOCTBYIOT AETOKCHKALMH 3HAOTCH-
HBIX, 4y>KEPOJHBIX, MPHPOAHBIX H AHTPONOTCHHBIX TOKCHHOB H CHI)KAFOT ACCOLMHPOBAHHBIEC C HUMH BPEIOHOC-
Hble 3 PeKThl. PACTBOP 3THX CMEINIAHHBIX 3KCTPAKTOB MOXKET OBITh MPEJOCTABJICH MMUENAM 4Yepe3 KOPMYUIKH C
HEKTApOM, COACPKAIIHE HX MUTHEBYIO BOAY MM HX OOOTAILECHHYIO CaXapoM MM (PyKTO30H BOAY, IIOCPEICTBOM
MPUMEIIMBAHHA K MYCTHHOMY JICACHILY, MEIY, IPOMOJIHMCY, JENMEINKAM U3 MbIIbLbI HIM JDKE IMMyTEM MPUMEIIH-
BAHMA K BOCKY, MCIOJIb3YEMOMY AU NMOJIYyYEHHs 3apaHee (POPMHUPYEMBIX COT NMPU CO3JAHMM MAara3uHOB A
POy LUPOBAHHS MEJa.

ITpumep 20.

OKCTPAKThI MPEKOHUAHANBHOTO MuuEnus Metarhizium anisopliae, maroreHHele 1 KICIIEH H/HIH MYX,
MOXKHO CMEILIMBATh CO CIIOPAMH HIH ()PAarMEHTAMH MX TH(] M NMPEJOCTABIATH HA KICHKUX MOJIOCKAX, HIIH Ia-
CTHHKAX, MJIM B FOOOM JIMITKOM YJIABIMBAIOIIEM KIICINEH MM ropOATOK BEINECTBE, HIH B BOAE, JOCTYIHOH 11
KJemed. 1a KOMOMHALMS MPUBJICKACT KICIICH MM MyX M NMPU KOHTAKTe HHOULUPYET UX IHTOMONATOICHHBIM
rpHOOM MM HOABEPracT X BO3ACHCTBHIO JCTAIBHBIX 103 SHTOMONIATOICHHBIX TOKCHHOB.

ITpumep 21.

OKCTpaKThl MPEKOHUAHAIBHOTO Muueaua Metarhizium anisopliae, CMEIIAHHBIE C 3KCTPAKTAMH, CHOPAMH
wm (parmeHramu ruda Stropharia rugoso-annulata, MOryT ObITh MPEXOCTABICHBI HA OYMAXKHBIX MOJIOCKAX HITH
B BOJE, NOCTYIMHOH 11 myed. 3Ta KOMOMHALMS MPUBJICKACT KICINEH MM MyX H ITYEJ U MPH KOHTAKTE HAHOCHUT
BPEI KJICIIAM H MyXaM, HO HE ITYesIaMm.

ITpumep 22.

OkcTpakThl npekoHuauansHoro muueaus Aspergillus flavus, Aspergillus niger u Aspergillus fumigatus
MOYKHO CMEIIMBATh CO cropaMu uiau (parmeHramu ru¢ Stropharia rugoso-annulata u mpeaocTaBmaTs Ha Oy-
MQXKHBIX MOJIOCKAX HJM B BOJE, JOCTYMHOH [T Imyet. JTa KOMOMHALMS NPHBICKACT KJICIIECH HIIH MyX H ITYEN H
IpPU KOHTAKTE HAHOCHT BpeJ KJICIIAM H MyXaM, HO He miyeraaM. HeoOs3aTesbHO MOXKHO MCHOJIb30BATh INTAMMBI
Aspergillus flavus, Aspergillus niger u Aspergillus fumigatus, k0oTopsle HMEIOT CHHXKCHHBIE YPOBHHU a(praTokcu-
HA ¥ HCHPOTOKCHHA HIDKE YPOBHEH, KOTOPBIE SABJLIIOTCA BPEIOHOCHBIMH JUIA ITYEJI, HO BBILIE YPOBHEH, HAHOCS-
KX Bpea KJICIIaM M MyXaM, TAKHUM 00pa3oM, 00eCIeyHBast CyMMApPHYIO HOJIb3Y JUIS 310POBbS KOJOHHH ITYE.

ITpumep 23.

DKCTPaKThl MPEKOHUAMANBHOTO Muueaus Metarhizium anisopliae MOXXHO CMEIIMBATH CO CHOPAMH HIIH
(¢parmenTamu rud Stropharia rugoso-annulata u mpeaOCTABIATh HA OYMAXKHBIX MOJOCKAX WM B BOJAC, TOCTYII-
HOH U1 ImuesT. JTa KOMOHHALMSA MPUBJICKAET KJICIICH HIM MyX M ITYEJ ¥ IPH KOHTAKTE HAHOCHUT BPEJ KJICLIaM H
MyXaM, HO He muesnam. HeoOs3aTenbHO MOXKHO HCTTOIb30BaTh mramMMel Metarhizium anisopliae, koTopsie HMEIOT
CHIDKCHHBIC YPOBHH JECTPYKTHHA HIDKE YPOBHEH, KOTOpBIC SIBILTIOTCS BPEJOHOCHBIMH JUIA ITYEJ, HO BBIIIE
YPOBHEH, HAHOCSINUX BPEJ KJICINAM H MyXaM, TAKMM 00pa3oM, oOecreunBas CyMMApHYIO MOJb3y A 310POBbS
KOJIOHUH ITYE.

ITpumep 24.

OKCTPAKThl MULETHSA IJOJ0BOTO TEJA H/MIM SKCTPAKTHI MPEKOHHAHAIbHOrO Muuenaus Metarhizium ani-
sopliae MOXHO CMEIIHBATH C IKCTPAKTAMH U MPOU3BOJHBIMH H3 MEIMH HHAWHCKOH M MPEIOCTABIATh HA Oy MaXK-
HBIX ITOJIOCKAX, B BOJE, AOCTYIHOHN [UIA ITYEJI, HJIM B CIPESX UL MECTHOTO HAHECEHHA. JTa KOMOWHALWA INpH-
BJICKACT KJICHICH MM MyX M ITYEJ H ITPH KOHTAKTE HAHOCHT BPEJ KICIIAM W MyXaM, HO He muenam. HeoOs3a-
TEJIBHO MOXKHO MCIOJIb30BaTh mramMmbl Metarhizium anisopliae, KOTOpble HMEIOT CHH)KEHHBIC YPOBHH JECTPYK-
THHA HHXKC YPOBHEH, KOTOPBIC SBJIFOTCS BPEJIOHOCHBIMH AJIS ITYEJ, HO BBILIC YPOBHEH, HAHOCALIMX BPEJ Kie-
IIaM M MyXaM, TAaKHM 00pa3zoM, oOecnieynBas Cy MMAapHYIO HOJIb3Yy A1 3A0POBbsS KOJOHUH Imuet. HeoOs3areapHO
KOHLCHTPALMA 3KCTPAKTOB MEIMH MHIMHCKOH (MM AKTUBHOTO MHIPEIMCHTA a33JUPAKTHHA) M CAXapOB MOJXKET
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ObITh COATAHCHPOBAHA I ONTUMHU3ALUH HOJIB3BI I MYET MyTEM COKPALICHUA KOTHYECTB KIeHeH, UX cnocoo-
HOCTH K COOMpATENIbCTBY M UX MATOTCHHOMN HAarpy3ku. bosee Toro, 3ra KOMOUMHALMA MOXKET OBITH Jajice YCHICHA
JOOABICHHEM 3KCTPAKTOB OA3UIMOMHLIETHBIX TPHOOB M3 arapUKOMIHBIX H NMOJHIIOPOUIHBIX TPUOOB, KOTOPBIC
HE TOJIBKO MPEJOCTABIIOT YHUUTOXKAIOIUYO KJICIUEH IIABEICBYIO KUCIOTY M JCrPAJUPYIOLIME TOKCHHBI (hep-
MEHTBI, HO TAK)KE AKTUBHUPYIOT BPO>KACHHBIE ()epMEHTATHBHBIC KacKaabl nutoxpoma P450 misa paspyeHus aH-
TPONOMOP(HBIX TOKCHHOB H, KPOME TOTO, CHIDKAIOT YPOBEHb ACCOLMHPOBAHHBIX C BUPYCaMH, OAKTEPUSAMH H
rpuOaMH NATOTCHOB, MOPAKAOLIMX Muel. Takue cuHepruyeckue 3(PpQekTsl MHOKECTBA KOMIIOHEHTOB HMEIOT
CyMMapHbIi 3 dexT crmocoOCTBOBAHMS IMUETaM Jy4lIe NMEPEKUBATh CHHAPOM Kpaxa KonoHUH. OXKuIaeTcs, UTo
KOMOMHAIMS C HCMOJB30BAHUEM MPEKOHUAHATBHOTO Munesa Metarhizium anisopliae, 3xcrpakroB Fomitopsis
officinalis u Fomitopsis pinicola, 3kcTpakToB Meauu MHAMKHCKOH, 3kcTpakToB Ganoderma lucidum, Ganoderma
resinaceum, Ganoderma applanatum, Pleurotus ostreatus, Trametes versicolor u Stropharia rugoso-annulata,
MOMEILICHHBIX M CMEIUAHHBIX C BOJOH, OyaeT 3(h(eKTHBHOH KOMIIO3HLUEH M CIOCOOOM I MOJyUYCHHS IMOJ-
JIAFOIICTOCS AOCTAaBKE 3(PPEKTHBHOTO CrIpes I MUEN MM HHIPEIHCHTA B JICICINKAX M3 MBLIBLBI WK MTHTHEBOM
BOAC. AHAJIOTHYHbBIE KOMITO3HIIUH MOXKHO PACHBLIATH HA PACTCHHUA HIIH ACPEBBA, KOTOPBIC MYCIIBI ONBLIAKOT,
HPUHOCS MOJIB3Y KaK PACTCHHIO, TAK U MUYEIaM.

ITpumep 25.

CrnocoObl U KOMIIO3ULMK LIABEJICBOI KUCIOTHI, 0OOTraIlEHHOHN caxapaMH (MM MOJMCAXaPHAAMH) BOJBI U
(parMeHTOB MPEKOHUAHANBHBIX TH(} u3 Metarhizium anisopliae mpu KOHTaKTE C MMYEIAMHU CEICKTHBHO HAHOCST
BpeX KJICIIAM, OXHOBPEMEHHO OKA3bIBAsl CYMMAPHYIO MOJIB3Y M MUET. DTy KOMIO3ULHIO HE0OA3aTeIbHO MOXK-
HO KOM6P[HP[p0BaTb C OKCTPAKTAMH MHUCUA MCOULHUHCKOTO rpu6a C MPOTHBOBHUPYCHBIMU H YCHIMBAKOIIUMH
NPOAO/DKUTEIBHOCTD XKU3HU CBOMCTBAMHM H BKJIFOYATH B MUY O mMICT.

ITpumep 26.

KomOuHauus sxcrpakroB Fomes fomentarius, Fomitopsis pinicola, Fomitopsis officinalis, Ganoderma lu-
cidum,. Ganoderma applanatum, Ganoderma resinaceum, Schizophyllum commune, Stropharia rugoso-annulata
u Ganoderma resinaceum B KOMOMHALIMH C KCTPAKTAMH MPEKOHHIUATBHOrO Muuemms Metarhizium anisopliae
JUT MPUBJICYCHHUS MUYET U KJICIUEH, rae KOHTAKT C 3TOi KOMOMHALMEH HAHOCHT MOBPEKICHUE KJIeIaM Varroa,
CHH)KAA KOJHYECTBO BHPYCOB, MATOTCHHBIX TPHOOB U OAKTCPHIL, H 0OCCIICUHBACT CYMMAPHYIO MOJIb3Y JUIA Ipe-
OJ0JICHUS MMUEIAMU CHHAPOMA Kpaxa KOJOHUH

ITpumep 27.

KomOuHanus npexoHuauaipHoro muueans Metarhizium anisopliae ¢ monucaxapuaamu Fomitopsis pini-
cola, Fomitopsis officinalis Ganoderma resinaceum, Ganoderma lucidum, Inonotus obliquus u Schizophyllum
communes IS MPHBJICUCHUS IMUYE U KJICHICH, TIC KOHTAKT C 3TOH KOMOMHALMEH HAHOCHT BPEI KJIeIaM Varroa,
CHIYKAsl KOJIMYECTBO BHPYCOB, MATOTCHHBIX IPHOOB M OAKTEPHH, KOTOPHIE HAHOCAT BPEJ ITYEIAM, HMEET CYyM-
MApHYI0 NMOJb3Y AJI1 NPEOAOJICHUS ITIEIAMH CHHIPOMA KPaxa KOJOHHU

ITpumep 28.

HpHMeHe}me 3KCTPAKTOB MHUECTIUA UJIA NMJIOAOBBIX TCJI, IUIICHHBIX MCJIAHUHA, TAKHX KAK U3 TAK HA3BIBAC-
MBIX ILIOJOBBIX TEI-aabOMHOCOB Agaricus blazei, Fomitopsis officinalis, Fomitopsis pinicola, Fomes fomen-
tarius, Schizophyllum commune, Trametes elegans u Stropharia rugoso-annulata, rae 3KCTPaKThI ABISAKOTCA KOH-
LICHTPHPOBAHHBIMHU B ()OPMY, KOTOpPAsi HAMOMHUHAET TEKCTYPY M KOHCHCTCHLHMIO MeJa, B opMe, NPUBICKATEIb-
HOM JUI IMYENT M JOCTATOYHOM NPH KOHTAKTE A Hamuuusa 3((ekTa CHUKEHUS YPOBHSA BUPYCA KOJIbLEBOH IAT-
HHUCTOCTH Ta0aka, U3PaHIbCKOTO0 BHPYCA OCTPOTO MAPAIMia, BUPYCA YCPHBIX MATOUHHUKOB, DALy KHOTO BHPYCa
6ecno3BoHOUHBIX, HiIH [1V6, u Mukpocropuauii Nosema u BbI3BIBAKOIICH aKTHBALMIO KACKAIOB ()epMEHTA IH-
toxpoma P450, nosbieHue o0mei HMMYHHOH (yHKIHH, CHOCOOHOCTH K COOHPATEIBbCTBY, CIIOCOOHOCTH K IE-
PE3UMOBKE, YCTOHUMBOCTH K 3aCyXe, CIIOCOOHOCTH MEPEKMBATh BHIMUPAHUE MPEAOCTAB/IIOLIMX HEKTAp pacTe-
HUH, IPUBOAUT K YJIYUIICHHIO 300POBbA IMYEI, TAK YTO CYLIECTBYET MOAAANOINAACT U3MEPEHHIO MOIb3A A/ BbI-
JKUBAHHA YJILEB, MPECOJOICHUS CHHAPOMA KPaxa KOJOHHH U MOSABICHHA MOCJICAYIOIIUX MOKOJCHHHA. JTOT "Mu-
KOJIOTHYECKHI Meﬂ" MO>XHO HCIIOJIb30BATh OTACIBHO HJIH MOXKHO CMCIIHUBATH C MYCTIHHBIM MEOOM U1 NMPHUBJIC-
YCHHMS IMUYET U I 00eCeUEHHS MOIb3bl A1 HUX. bonee Toro, "MUKOIOrHUSCKUH Mea" MOXET OBITh YACTUYHO
PacTBOPEH B BOJAC B KAUECTBE COpes M JUCTHCB PACTCHHH WIH €r0 MOXKHO HAHOCHTh HEMOCPEICTBEHHO HA
mues. Kpome Toro, 31oT "MHKOJIOrHYeCKHIH Me" MOJKET BBIITYyCKAThCA B MPOAAXKY B KAUECTBE MHUTATCIBHOH 10-
0aBKH 111 yHOTPEOICHHUSA YCTIOBEKOM.

ITpumep 29.

Ky msTHBHpOBaHHE MHLIETHA MEIHIIMHCKOTO rpuda Ha paCTHTEIBLHBIX MAaTEPHANaX, KOTOPbIE 001aJar0T aK-
THBHOCTBIO MPOTUB BUPYCOB, BKIrOUas Ficus bengalensis (Vad), Ficus religiosa (Pimpal), Jasminum auriculatur
(Jaai), Acacia catechu (Khair), Azadirachta indica (aum), Curcuma longa (kypkyma), Withania somnifera (amsa-
ragaxa) ¥ Silybum marianum (Monounsni yepromonox). Cm. Deshpande et al., Antiviral activity of plant ex-
tracts against sac brood virus in vitro - a preliminary report, International Journal of Institutional Pharmacy and
Life Sciences 3(6): November-December 2013, p. 1-22.

ITpumep 30.

O0paboTaHHbIC TPHOAMH CTPYKTYPHBIC MATEPUAIBI JI1 CHOCOOCTBOBAHUS 3AIMUTE KOJOHHUH ITYET

ynb}l, KaK MPAaBUJIO, H3TrOTABIUBAOTCA U3 APCBECHBIX BOJTOKOH H YKJIaAbIBACMBIX CTOIOM paMOK "marasu-

HOB", Ha KOTOPBIX MUEJIBI CO3AAKOT COTHI, OOTaThIC MEAOM, HAJ KAMECPAMH A1 MOTOMCTBA. JTH MAarasuHsbI U Jpy-
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THC PaMKH HA OCHOBE APCBECHHBI, HCMOJb3YEMbIC MYEIOBOJAMU, B KOHEYHOM MTOTE Pa3pylUArOTCS YacTo pac-
Tymeﬁ NJICCECHBIO, KOTOPAA MOXKET OBITh MATOTEHHOH I MYET U MOXKET CIIOCOOCTBOBATh HHBA3HH HACEKOMBIX H
YICHHCTOHOTHX. B pesybrare mienoBoabl, Kak IPABUIIO, 3AMEHSIOT HX MAarasHHaMM, KAMEpaMH Ui OTOMCTBA
H JHHIUAMH H T.A. KOKABIC HCCKOJBKO JICT. OCHOBA IMYEIHHBIX YJIbEB HMECT TCHACHIUIO K Ooiee ATUTCIIBHOMY
CYLIECCTBOBAHUIO, OTHAKO B KOHCYHOM HMTOTE BCE KaMEPhbl IMICIUHOTO YJIbS Pa3pyLUAOTCS ONIOPTYHUCTHYCCKH-
MH, 4aCTO MATOTCHHBIMHU, TPUOAMH, H 3TO B PE3YJIbTATE MOKET OTPULATEIBHO CKA3aThCA HA 3I0POBbE KOJOHMIA
myes.

Hacrosiee u300peTeHHE OTHOCHUTCS K JOOABICHHIO, BKJIFOUCHHIO, MPOMMTHIBAHUIO, MOKPBITHIO, BHEIApE-
HHIO WJIM NMPUKPEIUICHHIO CIIOP MIH ()PAarMEHTOB MHLEIHUS MM MX 3KCTPAKTOB, MOJE3HBIX I'PHOOB, O0jIee KOH-
KPETHO, 00pa3yromux MIoJA0BOC Teao rpudoB kiacca Basidiomycetes/Basidiomycota uau Ascomycetes, B kap-
Kachl yJIbEB, KOTOPBIE 0OCCMEYHBAIOT MOJIb3Y A 3I0POBbS IMHET MyTeM O00CCHEYCHHS MMMYHHOH 3aLIMTHI C
OOHHUM HJIA HCKOJBKUMHU CHHCPTHUIHBIMH MOJIC3HBIMU (baKTOpaMP[. HaanMep, HO HC OrpaHUYUBAACH 3THM, paM-
KM Mara3HHOB MOX>XHO HM3TOTABIMBATH M3 JUCTOB APECBECHUHBI, APCBECHOTO BOJIOKHA M LIMPOKOrO AMANA30Ha
CEIIbCKOXO3SHCTBEHHBIX NMPOIYKTOB, KOTOPbIC MOTYT OBITh CBSI3aHbI C MUILICTIHEM, CO CITOPaMH HIIH Oe3 Hux. Ta-
KHE MPOMHMTAHHBIC TPHOAMH MAHETH HE TOJBKO OOCCICHUBAIOT CTPYKTYPHYIO MOJB3Y, HO TAKKE IPUOBI MOTYT
HUMETh IPOTHBOBHPY CHbIC, MUTULIMIHBIC, AHTHOAKTEPHANIBHBIE, MPOTUBOTPHOHBIC, AHTHHHCEKTHLUIHBIE CBOMCT-
Bd, KOTOPBIC MOMOIrarOT MUCJIAM JKHTh HA H B MATCpHAJIAX, UCIOJb3YEMBIX OJIA KOHCTPYHUPOBAHUS MYCIHHBIX
VIIbEB.

B nononHeHue Kk yJibsAM BCE CTPYKTYPBI, B KOTOPBIX COACPXKATCH *KUBOTHBIE, MOXKHO NPEHUMYILECTBEHHO
00pabaThIBaTh IKCTPAKTAMH HJIM MHLICTHCM, BKIFOUAS KJICTKH A MTHI, CTOUIA H CTPYKTYPBI, KOTOPBIC COACP-
JKAT JETy4UX MBILICH.

Marepuanm, KOTOPBIE MO>KHO HCHOJB30BATH B KAYUCCTBC HOCHUTEIA AJIA J3THX IOJC3HBIX FpP[6OB, MOTYT
OBITH M3TOTOBJICHBI U3 JPCBECHHBI, MPECCOBAHHON IPCBECHHBI, OHOACTPAAHPYEMBIX CTPYKTY PHPOBAHHBIX MAHE-
JIeH, IAHETbHBIX 3AMECTHTENICH APEBECUHBI, BBIPAILICHHOH C HCIIOJIb30BAHHEM IPUOOB, HE OHOJCTPAIUPYEMBIX Ma-
TEPHAJIOB, U OHH TAKXKE MOTYT ObITh BKJTFOUCHBI B ITYCTHHBIN BOCK, HCIOJIB3YEMBIH /11 PAMOK, HITH JAXKE B MPOMO-
JIMC, KOTOPBIH MYETBI HCHOIB3YFOT [T 3aKphITHA 1e/eii. KoMmo3uuuy 1 crocoObl M0 HACTOSLIEMY H300PETCHHUIO
MOTYT ObITh O€3 TPy Aa BKIFOUCHBI B TAKOE IMPOU3BOJACTBO ITYCIHHBIX YIIbEB C OTKPHITBIMH HCXOTHUKAMH.

B cymHocTH, O Mepe CTApeHUsS MUYETHHBIX YJIBECB, OHH MOCTCNCHHO, CIIOPAAMYCCKH WM BCE B OOJIBbILCH
CTENEHHU OOECIIEYMBAOT MOJb3Y A 3A0POBBS IMUEN BCICACTBUE AOOABICHHS BBILCYHOMSIHYTHIX IPHOOB A
YMECHBIICHUS BO3ACHCTBHUS yBEIHUHBAIOIUXCS CTPECCOBBIX (DAKTOPOB, KOTOPHIE BOBHUKAIOT IO MEPE TOTO, KaK
KOpOOBI YJIbEB CTAHOBATCS CcTapiie. Bce U3 MpOTHBOBUPYCHBIX CBOMCTB 3THX IPUOOB, CO3JAHUSA MMH IIHPOKOTO
HA0OPa KOMILJIEKCHBIX H NPOCTBIX CAXapOB, MPOAYIHMPOBAHUS M-KyMapOBOH KUCIOTHI U APYTHX AKTHBHPYIOLIMX
nuroxpoM P450 monekyn, oOpa3oBaHHs CHOP SHTOMONATOTEHHBIX IPUOOB, Takux kak Metarhizium anisopliae,
KOTOPbIC HAHOCAT BPEJ KJICLIAM, HO HE MUeNIaM, ACHCTBYIOT CHHEPIUYHO, MPOTUBOACHCTBY I MHOXKECTBY CTpeC-
COBBIX (DAKTOPOB, OT KOTOPBIX ITYEIIBI CTPAAAIOT HA NMPOTSHKCHUH KU3HH KOJOHHUH yJIbeB U3 rOJAa B TOJ.

OxHUM M3 MHOTOYMCJICHHBIX NPUMEPOB SIBICTCS BBHIPAIIMBAHUE MHICTHS, HAPHMEDP TPYTOBUKOB An-
trodia cinnomonea, Fomes fomentarius, Inonotus obliquus, Inonotus pini, Fomitopsis officinalis, Fomitopsis
pinicola, Fomitiporia robusta, Ganoderma applanatum, Ganoderma australe, Ganoderma atrum, Ganoderma an-
nulare, Ganoderma annularis, Ganoderma brownii, Ganoderma lucidum, Ganoderma resinaceum, Ganoderma
tsugae, Lenzites betulina, Phellinus igniarius, Phellinus pini, Phellinus weirii, Piptoporus betulinus, Trametes
elegans, Trametes versicolor u macTuH4areix rpudoB Schizophyllum commune, Stropharia rugoso-annulata u
Lentinus ponderosus, Ha MaTepHaIaX CEIbCKOXO3MTHCTBEHHBIX OTXO0B TAK, YTOObI MHLICTHIO MOKHO OBLJIO MPHU-
Jarb (opMy CTPYKTYPHBIX HMAHENECH, MCHONB3YEMBIX I KOHCTPYHPOBAHUA KOPOOOB YJBEB IJII MEAOHOCHBIX
muen. Kpome Toro, yHuuToxaroummi kiemei rpud Metarhizium anisopliae MO>KHO BbIpaIuBarh B MPEKOHUIHU-
AJBHOM (IPECTIOPY TUPYIOIUEMCS) WM MOCTKOHUAWAIBHOM (MOCTCHOPY IMPYIOLIEMCS) COCTOSIHHM - MM HX CMe-
CH- U OH MOJKET OBITh 3aKJIHOYEH HEMOCPEACTBCHHO B KOHCTPYKIHOHHBIC MAHCTIH, HE3ABUCHUMO OT HX KOMITIO3H-
IIHH, B KOM6P[H3L[P[P[ C FpP[6aMP[, OMUCAHHBIMH B HACTOALUCM OMUCAHHUH, 4 TAKXKE C APYTHUMHU BHAAMH, KOTOPBIC,
KaK MOJIaracT aBTOpP HACTOALICTO H300PETEHHA, MOTYT MOMOYb muenaMm, cpeau Basidiomycetes, Ascomycetes
umu Entomophthorales, Hypocreales unu gpyrux rpu00B, aTaKyOMMX KICMEH H TopOaToK.

AHATIOTHYHO KYPATHHKH, KOPMYLIKH JUIA NTHIL, IINAJEPbl H3 PACTCHUH H T.J. MO’KHO KOHCTPYHPOBATh W3
LEJTFOJIO3HBIX MPOAY KTOB, MPOMUTAHHBIX MHLICTHEM HITH CITOPAMH.

Bonee TOTO, BBILUCYMOMSAHYTBHIC BUAbI H MHOTHE POACTBCHHBIC UM BHAbI COACPKAT U CCKPETUPYIOT ACTPA-
JUPYIOLIME TOKCHHBI (DEPMEHTBI, KOTOPbIE MOIYT CIIOCOOCTBOBATH JErPAJALMH MHCCKTHLMIOB (BKJIIOYAs He-
OHHLIUTHHOMIBI, HCOUUHBI), ()YHTHLUUAOB, NCCTUIUAOB, (POPMAIBIACTHIOB, TAHHHOB, KPACUTCIICH, 3HACMUYC-
CKHX TOKCHHOB H IIUPOKOTO MHOXKECTBA AHTPOMOICHHBIX TOKCHHOB.

[MpeanoyTuTenbHBIH CyOCTPaT HA OCHOBE APEBECHHBI COCTOMT M3 OEpE30BbIX MAHEICH, JOCOK HIIH OMUIOK
(Bua Betula) 1 npeAnoOYTHTEIBHBIMH BHIAMH SBILIFOTCS TPYTOBbIE TPHOBI OEpe3bl, TAKUE KAK, HO HE OTPAHUYH-
Basick umu, Fomes fomentarius, Inonotus obliquus, Ganoderma resinaceum u Piptoporus betulinus. Eci oH u3-
TOTOBJICH U3 OPCBCCHHBI XBOHHBIX ACPEBBEB, TOTAd HUACAIbHBIMHA KAHAUAATAMH SABJIAXOTCA TPYTOBBIC FpP[6bI,
takue kak Fomitopsis pinicola, Fomitopsis officinalis, Laetiporus suiphureus, Phellinus igniarius, P. pini, P. lin-
teus u P. weirii; umn nmactuH4aTeie TpHOBI, Takue kKak Pleurotus ostreatus, Lentinus ponderosus. Trametes versi-
color (=Coriolus versicolor) mpeacraBiasteT co00i TPyTOBBIH IrpuO, pacTyIUHi HA JIUCTBECHHBIX M XBOHHBIX Je-
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PEBBAX, H TAKKE SABJETCS MPEIMOUYTHTEILHBIM BUAOM U1 MPUMEHEHUS B KOHTEKCTE HACTOAIIETO H300pETEHHUA.
B ciayyae KaKI0ro M3 NMEPEUHCICHHBIX BHIOB MX CIEAYET BOCHPHHHMATH B HAHOOJIEEC IMMPOKOM TOHUMAHHH
BUJA, T.C. "B IIUPOKOM 3HAYCHHHU", U TAKOKE 0’KUAACTCS, YTO OJIU3KOPOACTBEHHBIC HM BH/BI OY YT MOJC3HBI IS
nomonm muenaM. [lo cymecrBy, nmpu omucanuu Fomitopsis officinalis, Ganoderma applanatum, Ganoderma
lucidum, Ganoderma resinaceum, Inonotus obliquus, Trametes versicolor uiu JOOBIX IPyTHUX BHIOB IPHOOB 3TO
o3HayaeT Fomitopsis officinalis B mmpoxom 3Hauenun, Ganoderma applanatum B mupokoM 3HadyeHuu, Gano-
derma lucidum B mupoxom 3HaueHuH, Ganoderma resinaceum B ITMPOKOM 3HaueHMH, Inonotus obliquus B mu-
pOKOM 3HaueHHHM, Trametes versicolor B ITMPOKOM 3HAYEHHUH M CXOJHOC INHPOKOE OMHCAHHE JIFOOBIX APYTHX
BHJIOB, KOKIOE H3 KOTOPBIX O3HAYAET, YTO OHO OTHOCHUTCS K IMOHATHIO BU/JA, KAK ONMKUCAHO B HaHOOJee IUPOKOH
TAKCOHOMHUECKOH MHTEPHPETALMH, OXBATHIBAIOIICH BCE HCTOPHUYCCKUE U COBPEMEHHBIC CHHOHUMBI, PA3HOBHU/I-
HOCTH, ()OPMBI M BHIBI, KOTOPbIC OTACTHIMCH HIH OTACIHATCS B OyAyLIEM OT 3THX BHIOB HOCI]E ITyOJIMKAIMH.
Kak u3BecTHO B JaHHOH 00NACTH, HA3bIBAHHS M3MCHSIIOTCS MO MEPE TOTO, KaK CO3JAOTCS HOBBbIC KOHLCIILMH
BUA0B. O)KHIACTCS, YTO BHJ MOJKET OBITH HCIIOJIB30BAH B OECKOHEYHO IMMPOKOM 3HAYCHUH, U MHOTHE U3 HHX
HMpUBECHBI B paHee oa00peHHbIx 8 marentax CIIIA aBropa HacTosero H300peTeHUsI U B COBMECTHO paccMar-
PHBAaCMbIX MATCHTHBIX 3aABKAX, MOJAHHBIX HA HACTOSIHHA MOMEHT. TeM HE MEHEE, 3TH BH/bI, PAHCE HE OIMCAH-
HBIC, TEMICPb CTAJTH OYCBUIHBIMH MOCJIC H300PETECHHUS ABTOPA HACTOSAIIETO H300PETCHHUA.

To, uro TpyToBsie rpuOb Fomes fomentarius, Inonotus obliquus 1 Ganoderma resinaceum SBJISTFOTCS aK-
THBHBIMH MPOTUB BHPYCOB, KOTOPBIE HAHOCAT BPEX MMUEJAM U YETOBEKY, SBIACTCS 3HAYUTCIBHBIM, H, HACKOIBKO
H3BECTHO ABTOPY HACTOSILETO H300peTeHHs, OeCIpelEICHTHBIM C MEIMIMHCKOH TOYKH 3peHusa. bonee Toro,
€CJIM 3TH NOJE3HbIC JJI1 MEPEKPECTHBIX BHIOB >KUBOTHBIX (DAKTOPBI SKCTPAKTOB MHULCTHSA 3THX TPYTOBBIX IPH-
O0B U, B NCHCTBUTEIBHOCTH, MHOTHX I'PHOOB MOIYT OBITh JOCTHTHYTBI, TOrAa 0oJice OJHOTO BHIA JKUBOTHBIX
MOTYT MOJY4YUTh IOJNB3Y OT IMHPOKUX MPOTHBOBHPYCHBIX CBOMCTB MHLEIHUS 3THX BHAOB. Takum 00OpaszoM, B
CKBOPEYHMKH, KyPATHHKH, CTOHJIA U MOMELICHHUS JA >KMBOTHBIX JIEOOOTO THIA MOTYT OBITH JOOABJICHBI 3TH
KYJIbTYPbI, HX 9KCTPAKTBI HJIM UX CHOPBI 111 HMMYHOJIOTHUECKOH IOJIB3bI M MOJb3bI 3AIUTHI COOOIIECTBA, Mpe-
MATCTBYS 3CKAJalMd BEKTOPOB 3a00JICBAaHMH M JaXke M3IeuHuBas 3a00JeBaHUA BCeX MX oOurartenci. [ToreHuu-
aJbHO JOMA C MCNOJIB30BAHHEM MHULEIHA M TPUOOB MOTYT 3aLIMIIATH OOMTATENECH OT BUPYCOB, OakTepuii, Hace-
KOMBIX, YJICHHCTOHOTHX, TOKCHHOB, CTPECCOBBIX (DAKTOPOB BHEINHEH Cpelbl, BEKTOPOB 3a00JICBAHHH H HEOXKHU-
JAHHO MOTYT COOOINATh NPUATHBIC APOMATBI, CIELU (PUUHBIE I HCIIOJIb3Y EMBIX IPHOOB.

OKCTPAKThI, KOTOPHIC MOTYT OBITh HCIOJIB30BAHBI I ONMHCAHHOTO BBIIIE H300PETCHHUS, MOTYT OBITH Ipe-
JIOCTABIICHBI B KQUeCTBE MOOOYHOTrO MPOJYKTA MPOIYKTOB, B KOTOPBIX HCIOIB3YETCS MHLCIUH 1711 3aI0THEHUS
¢opM uH WAOIOHOB I CO3AAHUS CTPYKTYPHPOBAHHBIX MATEPHAIOB C PACTYIHMM MHLEIHEM, TAKHX KaK H30-
JMPYIOILEE MOKPBITHE, MATEPUAIBI U1 TPAHCIIOPTUPOBKH [UIA 3AMEHBI IICHOIJIACTA, CTPOMTEIBHBIE MATEPHATHI,
YIIAKOBOYHBIC MATEPHAIbI, (PHIBTPYIOIIUE CIOH, (PUIBTPAIIMOHHBIE MEMOPAHBI, TKAHH, KAPKAC A KOMIIBIOTED-
HBIX YHIIOB H MPOLECCOPOB HA OCHOBE BHIPALIMBACMOTO MHLIEIHS, HAHOPOBOJAA HA OCHOBE MUKOOAKTEPHH H T.1.
Kpome T0Oro, 3T1 nmosesHsle 3KCTPAKThl MOJKHO COOMPATh IyTEM 3KCIPECCHH KHUIKHUX KOMIOHEHTOB CYyOCTPaTOB,
HCIIOJIBb3YEMBIX HAa BCEX CTAAHMAX MOJIyUYEHHS rpuOOB, a TAKoke crnocodaMu ()epMEHTaLUH rPUOOB, UCTIOJIB3Y EMBbI-
MH 1JI5 HOJTYyUYCHHUS TEMIIE, KO/DKH, (JEPMEHTOB, aHTHOHOTHKOB, YCHIIMTEICH POCTa PaCTEHHH M (papManeBTHYC-
CKUX CpPEICTB. B CyLIHOCTH, NpH Pa3pacTAHUH MHLEIMA H3TOTOBJICHHBIC W3 MUICIHI MATEPHAIIBI YaCTO BBICY-
mUBAOT. [Ipy 3TOM BHEKJICTOYHBIC M BHY TPHKJICTOUHBIE METAOOIHTHI H APYTHE KHIKOCTH JOJDKHBI OBIThH yJIa-
neHsl. [Ipy BBIPAIMBAHNM CTPYKTY PUPOBAHHBIX MATEPHAJIOB HA OCHOBE MHLEIHUS H3OBITOUHYIO KHIKOCTh YJa-
JISIFOT, M OHA, KaK NMPABUJIO, HE LICHUTCS BBICOKO.

Hacrosmee u300peTeHue H3MEHACT HA3HAUEHHE 3TOTO "OCTATOYHOTrO" KHIKOTO MPOAYKTa B HCOXKHIAHHO
BBICOKOILICHHBIH HA0Op MPOIYKTOB, KOTOPBIC MOTYT OBITH 00OTAICHB! MPOTHBOBUPYCHBIMH CPEACTBAMHM, NPOTH-
BOMHKPOOHBIMH CPEACTBAMH, (PEPMEHTAMHU, KUCIOTAMH, AKTHBHBIMH HHIPCIHCHTAMH H JPYTUMH XHUMHUYECKUMH
BCILECCTBAMH, MOJIE3HBIMH B PAMKAX HACTOAIIETO H300PETCHUS AJIS TOTO, YTOOBI MOMOYb ITYETAM, M 11 MHOTHX
JPYTUX MPHMCHCHUH B MEIHLMHE, XMMUYCCKOH WH)KCHEPHH, MPAKTHKE JErpajauud U OHopeMeauauuH (MHKO-
pemeauanmu). bonee Toro, Teneps BBICY IICHHBIH MHLEIHANBHBIH IPOAYKT MOXHO KOHCTPYHPOBATh TaK, YTOOBI
JATCHTHAS MOy LM KJIETOK IPHOOB BBDKHIIA B MPOLIECCE CYIUKH, JJI1 PSAKTUBALMH, TOJBKO KOTAA ITUCTHHBIC
VJIbSI CTAPCIOT, BBI3bIBASI BBDKMBAHHE MHIEIHUSA H €r0 TEPMOYCTOMYHBOTO CKJICPOLMA M XJAMUAOCIIOP U MOBTOP-
HBIA POCT A1 0OCCIICUCHHA HEOOBIMHOHN MOJB3BI; MO0 MEPE CTAPCHUSA YJIBEB BKIIFOUCHHBIC MOJIC3HBIC IPUOBI KOH-
KyPHUPYIOT C TPHOHBIMH ATOTE€HAMH, 00CCIIEUHBAIOT MUTATEIbHbIC BEILECTBA, Y BEIMUYHBAIOT OOLIYIO ITPOIOJDKHU-
TEJNIBHOCTD XKU3HU KOJOHUH Iuel. [Tose3Hble rpuObl MOTYT OBITh BBIOPAHBI CIIELHAIBHO I BbDKUBAHHS TEPMO-
YCTOHUHMBBIX XJAMHAOCIOP U CKJICPOLMEB IOCIC HM3TOTOBICHHSA BBIPAIICHHBIX C HCIIOJIB30BAHHEM MHLCTHS
CTPYKTYPHBIX MaTepHajIoB. JKUAKOCTh H3MECHEHHOTO HA3HAYCHHS OT MPOLECCA MPECCOBAHMA MHUICIHSA, 4 TAKKE
TEPMOYCTOWYMBBIH MHLECIUH, HAXOJAIIMICA HA CTPYKTYPHBIX MAaTepUanax, MO)KHO KOMOMHHPOBATh U1 CHHED-
TMYECKOH ITOJIB3BI IS 300 POBbS MUEI.

ITpumep 31.

Menx coOHparoOT OT IMueN, KOTOPhIX KOPMMIM 3KCTPAKTAMH MHLENIHUS, KAK OMMCAHO BBILIC. JTOT MEIULMH-
CKUH MeJ MOMOTAeT MUeIaM U JIOAAM, aKTUBUPY S Iy TH ACTPAAALIUMU TOKCUHOB Yepe3 KacKaabl uToxpoma P450.
IMockoapky Mea ABAACTCA 00JIeE YeM MHUINCH A MYeT M JTFOACH, 0XKHIACTCA, YTO TAKOM MCAMIMHCKUH Mex Oy-
JET UMETh MIMPOKHH AHAna30H NpuMeHeHUH. KOHCepBaHTHBIE CBOMCTBA MEAA MOTYT MOAACPKUBATh 3TU AKTHB-
HBIE C MCIHLIIMHCKOH TOUKH 3PECHHS COCIUHEHHU 00Iee CTAOHIBHBIMU.

-38-



032759

ITpumep 32.

Jl1s MpUMEHEHMS HACTOSILETO H300PETEHUS MOTYT OKA3aThCs MOJE3HBIMH O-aMHUJIA3a, AMHJIOTIIOKO3HIA-
3a, OCTYJTHHOBAS KUCIIOTA, KO(EHHOBAsA KUCIIOTA, MPOTOKATEXOBAsA KUCJIOTA, TPAHCKOPUYHAS KHUCJIOTA, (epyio-
Basl KHCJIOTA, TaJlJIOBAasi KUCJIOTA, 3JUIAroBasi KMCJIOTA, JAHOCTEPHH, HHOTOAMOJ, TPAMETOHOJIOBAsA KHCJIOTA, THC-
HOJIOHBI, 3PrOCTCPHHBI, XPH3UH, KOPIULEIUH, TPAHC-0-KYMAPOBas KUCI0TA, TPAHC-N-KyMapoBas KMCJIOTA, AU-
THAPAT 3JJJarOBOH KHCIIOTHI, 3PTOCTEPUH, THHOJICHHOBAS KHUCIIOTA, TPAHC-(hepyI0Bast KHCIOTA, THIPAT ra/UIoBOMH
KHCJIOTBI, TCKCAHAITb, THCHOJIOH, 4-THIPOKCHOCH30WHAS KMCIIOTA, THAPAT KBEPLETUHA, THAPAT PYTHHA, CUPEHE-
Bas KUCIIOTA, BAHHIMHOBAs KUCJOTA, CyJIb()epHHOBAS KHUCIOTA, ACTHAPOCY Ib(PEPUHOBAS KHCIOTA, 30y pPHKOBAS
KHCIOTA, 6-x10p-4-(heHnn1-2H-xpoMeH-2-0H, ITHI 6-X110p-2-0KCc0-4-(heHun-2H-xpomeH-3 -kapookcunar, 7-xiop-
4-(pernn-2H-xpomeH-2-0H, 3TUN 7-XJI0p-2-0KCO-4-(peHun-2H-xpomeH-3-kapOOKCUNaT, NCHIOMHOHH, IICHIOLUH
U POACTBCHHBIC UM COCIUHCHHUS, H30MEPBI, CTPYKTYPHBIC AHAJIOTH H B 3HAYUTEIbHOMN CTENICHU CXOAHBIC COCAHU-
HeHus. Taxke 0XKUIAETCS, YTO COCAUHEHUS Oy Iy T MOJIC3HBIMU JJ151 APYTUX KHBOTHBIX, B TOM YHCJIE YETIOBEKA.

ITpumep 33.

[TockoJIbKY MPOTOKATEX0BAS KHCIIOTA, BAHWIMHOBAS KUCIIOTA, KOPUYHAS KHCIOTA, KOEHHOBAs KUCIOTA H
POIOCTBEHHBIC UM COCAMHCHHS, H30MEPBI, CTPYKTYPHBIC AHAJIOTH H B 3HAYMTEIBHON CTCNICHU CXOAHBIC COCAUHE-
HUS SBJITIOTCA IIHPOKO PACPOCTPAHCHHBIMU M HPHCYTCTBYIOT BO MHOTHX NMHIICBBIX PACTCHUAX H MPOTOKATEXO-
Basi KUCIIOTA B MPUPOJE HA BBICOKOM YPOBHE COAEPXKUTCS B TOJIOBHOM MO3IC€ M 3€PHAX KOPHUHEBOTO PHCA, BbI-
paIlMBaHKE MOJC3HBIX I IS BUAOB IPUOOB, YIOMSAHYTHIX B HACTOAIUEM OMMCAHHH, HA CyOCTpare, yke Co-
JIep>KalieM IPOTOKATEXOBYIO KHCIOTY, €€ MPEJIICCTBEHHUKH M AHAJOTH, BEPOSTHO, YBEIMYUT CYyMMApHOE KO-
JMYECTBO 3THX MOJE3HBIX JUI MUYE] COCAMHCHUH U ABIACTCS APYTHM BApHAHTOM OCYLICCTBICHHSA A Y.IydLie-
HHS HACTOSIIETO H300PETCHMUAL.

ITpumep 34.

DKCTPAKTHI CIIOP, MULETHA U (PparMeHTOB rH(a WM TKAHH IJIOJOBOTO TElIa TPYTOBBIX rpudoB Fomes fo-
mentarius, Fomitopsis pinicola, Fomitopsis officinalis, Piptoporus betulinus, Ganoderma resinaceum, Gano-
derma lucidum, Schizophyllum commune u Inonotus obliquus M0O>XHO a3pO30MPOBATH WJIM AOCTABIATH YCpE3
KanenapHbIe 00J1aKa, PaCHbULATh B YIbAX B KOMOMHALMM CO CMECHIO crop-Muuemusa Metarhizium anisopliae. Ta-
Kas CMECh MOXKET CHIDKATh YPOBCHb BHPYCHBIX MATOTCHOB, AKTHBUPOBATh KACKAJbl JCTOKCHKALMU Y ITHE,
o0ecneyuBaTh IHPOKUIT HAOOP KOMIUICKCHBIX M MPOCTBIX CAXapOB, BUTAMHHOB U YCHJICHUS MMMYHHTETA U
MPOJOJDKHTENIBHOCTH JKH3HU yIbs. bonee Toro, mobasnenne cmop U muuenus Metarhizium anisopliae Moxet
HH()UIUPOBATH, KOHTPOJIHPOBATh U IPEIy MPEXkAATh KJICIIK Varroa u ropO0aTKH. DHAOTCHHAS IIABEICBAs KUCIIO-
Ta BO BCEX 3TUX IPHOAX MOMKET CIIOCOOCTBOBATH KOHTPOJIIO 3THX MATOrCHOB. MHAWBHAYaTbHOE MPUMECHEHHE HITH
KOMOHHAIIMH TPYTOBBIX I'PHOOB OEpe3bl MOXET OTPAHHYHTH POCT IPHOOB MHKpocmopuaus Nosema U BbI3bI-
BAIOLMX THUJICL OakTepuil (Takux kak Oakrepuum Melissococcus plutonius), HAHOCSIMUX BPEA KOJOHUH IMUCIL
Takue a3p030IMPOBAHHBIE CIIPEH MOXKHO JOCTABJTH C UCIIOJB30BAHUEM PYUHBIX HIIM PAHLEBBIX CIPECB. AJb-
TEPHATHBHO MO>XHO MCHOJIb30BaTh HOTJIOLIAIOIIUE JCHTHI, IPOMUTAHHBIC OMMCAHHBIMHU BBILIC MOJC3HBIMU CPE]-
ctBaMH. KOHCTPYKLUHMOHHBIC MATEPHAJbI, HCIOIb3YEMBIC I KOHCTPYHUPOBAHUS KOPIYCOB IMYCIUHBIX YJIBCB,
TAKXKE MOTYT OBITh MPOMUTAHBI U UMITPETHHPOBAHBI STUMH IOJIC3HBIMH CPEICTBAMH.

OOPMVIJIA U30BPETEHHA

1. Cnoco® yyqmieHus: COCTOSIHHS 3I0POBbS IMUEJ, BKIIOYAKOIIHHA JOOABICHHE 3KCTPAKTA MULCTUS MEIH-
IUHCKOTO IprOa B MUIICBYIO J00ABKY A/ IMUYCHT MIA IMOTYyUCHHS KOMITO3HIIMH, YTy YIIAIOMICH COCTOSIHUE 310PO0-
BbsI ITYEJI, H KOPMJICHHE MYE] YKA3aHHOM KOMITO3HLIUCH, IIC YKA3aHHAA KOMIIO3HLMA coaepxuT 1 00.% unu Me-
HEC YKA3aHHOTO 3KCTPAKTa M TAC MCAUIUHCKHHA rpud BBIOpAH M3 rpymmbl, cocTosAmci u3 Inonotus obliquus,
Ganoderma resinaceum, Fomitopsis pinicola, Fomes fomentarius, Schizophyllum commune, Trametes
versicolor, Fomitopsis officinalis, Ganoderma applanatum, Ganoderma lucidum u ux koOMOHHALIUH.

2. Cnoco6 o 1.1, B KOTOpPOM HHIIEBas J00ABKA IS ITYEJT COAEPKUT BOAY, CAXapa, CaXapHbIH CHPOTI, BOIY
C KYKYPY3HBIM CHPOIIOM C BBICOKHM COACP)KAHHEM (DPYKTO3BI, MUCITHHBIH JICACHCL, HEKTAp, MBUIbLY, JICTICIIKH
M3 NBIIbLBI, JTCNCIIKUA M3 )KHUPA, MPOIOJIUC, IMYC THHBIN BOCK, O€JIKOBbBIE ﬂO6aBKI/[ HIIH UX KOM6P[H3L[P[P[.

3. Croco6 no 1.1, B KOTOPOM MHLENUH MEIHIUHCKOTO Ipuda Ky IbTHBHPYIOT Ha TBEPIOM CyOCTpaTe HiIH
JKHJIKOM CyOcCTpare.

4. Cnoco0 mo m.1, B KOTOPOM 3KCTPAKT MHLEUS MCAHIIMHCKOTO rpHOa BKIFOUACT BOJHBIN IKCTPAKT, BOA-
HO-3TAHOJIbHBIH 3KCTPAKT, MPELMIMTAT H3 BOJHOTO IKCTPAKTA MULICIHUS, OCAKICHHOTO 3TAHOJIOM, CYIEPHATAHT,
OCTABLIMICA MOCIE yAANCHUS MPESLMITUTATA U3 BOJHOTO KCTPAKTA MHULETHSA, OCAKICHHOTO 3TAHONIOM, KOHIICH-
TpaT BOJHO-3TAHOJBHOTO 3KCTPAKTA MULETHUSA, U3 KOTOPOTO yJAICHA YACTh PACTBOPHUTENS, CYHEPHATAHT BOJHO-
3TAHOJBHOrO 3KCTPAKTA, U3 KOTOPOTO yJAJNCHA YACTh PACTBOPHTENS, IKCTPAKT MHLEIMA, U3 KOTOPOro yAalcH
PAaCcTBOPHUTEIb, IKCTPAKT MHUUCIUA C HCBOOAHBIM H HCITAHOJBHBIM PACTBOPHUTCIIEM, cy61<pmm{ec1<m7[ JKCTPAKT
WM CY HEPKPUTHYCCKHIA IKCTPAKT MULICTHSL.

5. Croco6 mo m.1, B KOTOPOM KOMITO3HLIMSA, YJIyYLIAKOIAs COCTOSHUE 3A0POBbS ITYEJ, JOMOTHUTEIBHO CO-
JACPKUT CHHTCTHUCCKHEC MHUTHLUABI, MPUPOAHBIC MUTHLHABI WA HX KOM6P[HaI.[P[P[, ra€ NMpUpPOOHBIC MHTHIIHMIBI
BKJTFOYAIOT 3KCTPAKThI HUMA, IABEJICBY ) KHCJIOTY, MY PABbUHY O KUCIIOTY, MOJIOUHYFO KHCJIOTY ¥ MX KOMOHHALIHY.

6. Coco6 no m.1, B KOTOPOM KOMIO3HLHS, VJIy4IIAKIIAS COCTOSHUE 3A0POBbS MUEJ, YBEIUYHBACT MPO-
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JIOJDKUTEJILHOCTD JKU3HHU mmye Ootee uyeM Ha 3%.

7. Cnoco6 1o 1.1, B KOTOPOM KOMITO3HLIKMS, Y IyUIIAOINAS COCTOSIHHE 30POBbS MUEI, CHUXKACT BUPYCHYIO
Harpy3Ky Oousiee yeM Ha 15%.

8. Croco0 yIyyIIeHUs! COCTOSHUS 30POBbS MUEJI, BKIFOUAOIIH HAHCCCHUE KOMITOZHIIUH, YTy YIIAFOIICH
COCTOAHHUE 300POBbA MYCTT, HA 06’beKT, BLI6paHHLIﬁ U3 I'pynImel, cocroameﬁ U3 MICTUHBIX YJIbEB, KOMIIOHCHTOB
VJIBEB, MYETMHOTO BOCKA, MET U MX KOMOMHALKH, ¢ YKA3aHHAS KOMIO3UIHUS COACPKUT 1 00.% UM MEHEe 1o
MEHBLICH MEPE OJHOTO IKCTPAKTA MULICUS MEAHLIHHCKOTO IpHOAa U rae MEIHLIMHCKUH rpuO BBIOPAH M3 IPYIIIIbI,
cocrosmeit u3 Inonotus obliquus, Ganoderma resinaceum, Fomitopsis pinicola, Fomes fomentarius, Schizophyl-
lum commune, Trametes versicolor, Fomitopsis officinalis, Ganoderma applanatum, Ganoderma lucidum var.
resinaceum U X KOMOUHALIUH,

9. Cnoco6 1o 1.8, B KOTOPOM KOMITO3HLIMS, Y IyUIIAOIIAS COCTOSIHHE 30POBbS MUEI, TOMOJHUTEILHO CO-
ACPKUT CHUHTCTHUCCKUEC MUTHLIUABI, MPUPOAHBIE MUTHIUABI HITH HX KOM6P[H3L[P[P[, rac NpUupOaHBIC MUTHLUABI
BKJTFOYAIOT IKCTPAKTHI HUMA, INABEICBYI0 KUCJIOTY, MYPABbUHYIO KUCIOTY, MOJOYHYIO KHCIOTY HJIM UX KOMOH-
HALIUH.

10. Crioco6 no 1.8, B KOTOPOM MHUEIHH MEAUIIMHCKOTO Ipuda Ky IbTHBUPYIOT HA TBEPAOM CyOCTpaTe HiIH
KUAKOM cyOcTpare.

11. Cnocob6 no n.8, B KOTOPOM 3KCTPAKT MMLEIUS MEIULMHCKOrO rpuOa BKIIFOYACT BOJHBIA IKCTPAKT,
BO/IHO-3TAHOJIBHBIA IKCTPAKT MHULECIHUS, MPCUMIUTAT U3 BOJHOTO 3KCTPAKTA MHLECIHUS, OCAKICHHOTO 3TAHOJIOM,
CYNCPHATAHT, OCTABLIMICS MOCIC YAAJICHUS MPCUMIMTATA U3 BOJAHOTO JKCTPAKTA MHUICIHS, OCAXKICHHOrO 3Ta-
HOJIOM, KOHLCHTPAT BOAHO-3TAHOJBHOTO JKCTPAKTA MHLECITHS, U3 KOTOPOrO yIAJICHA YaCTh PACTBOPHUTENS, CY-
MEPHATAHT BOJHO-3TAHOJIBHOTO JKCTPAKTA, M3 KOTOPOTO Y/JAICHA 4aCTh PACTBOPUTEIS, IKCTPAKT MHULICTUSA, U3
KOTOPOTO Y/JIAJICH PACTBOPHTEb, IKCTPAKT MULCTHSA C HEBOJHBIM M HEITAHOJBHBIM PACTBOPUTEIICM, CYOKPHTHU-
YECKHH IKCTPAKT HIIH CyTEPKPUTHUECKUH SKCTPAKT.

12. Cnoco6 mo 1.1, B KOTOPOM YKA3aHHASA KOMITO3UIMS JOMOJHHTEIBHO BKJTFOYACT MO MCHBIICH MEPE OJUH
9KCTPAKT MHLEIUSI MEIULUHCKOTO rpuda, BBIOPAHHOTO U3 IPyIIBI, cocTosmed u3 Antrodia cinnomonea, Gano-
derma atrum, Ganoderma brownii, Ganoderma curtisii, Ganoderma lingzhi, Ganoderma oregonense, Ganoderma
tsugae, Fomitiporia robusta, Heterobasidion annosum, Inonotus hispidus, Inonotus andersonii, Inonotus
dryadeus, Laetiporus cincinnatus, Laetiporus sulphureus, Laetiporus conifericola, Lenzites betulina, Phellinus
igniarius, Phellinus linteus, Phellinus pini, Piptoporus betulinus, Polyporus elegans, Stereum complicatum,
Stereum hirsutum, Stereum ostrea, Trametes elegans, Trametes gibbosa, Trametes hirsuta, Trametes villosa,
Trametes cingulata, Trametes ochracea, Trametes pubescens, Trametes ectypa, Trametes aesculi, Wolfiporia
cocos, Agaricus augustus, Agaricus blazei, Agaricus bonardii, Agaricus brasiliensis, Agaricus campestris, Agari-
cus lilaceps, Agaricus subrufescens, Agaricus sylvicola, Agrocybe pediades, Agrocybe acgerita, Agrocybe ar-
valis, Agrocybe praecox, Clitocybe odora, Conocybe cyanopus, Conocybe lacteus, Conocybe rickenii, Conocybe
smithii, Conocybe tenera, Coprinopsis nivea, Coprinopsis lagopus, Coprinus comatus, Coprinus micaceus,
Gymnopus hydrophilus, Gymnopus peronatus, Hypholoma aurantiaca (Leratiomyces ceres), Hypholoma cap-
noides, Hypholoma sublateritium, Hypsizygus marmoreus, Hypsizygus tessulatus, Hypsizygus ulmarius, Len-
tinus ponderosus, Lepiota procera (Macrolepiota procera), Lepiota rachodes (Chlorophyllum rachodes), Lepista
nuda, Mycena alcalina, Mycena pura, Mycena aurantiadisca, Panellus serotinus, Panacolus foenisecii, Panaeolus
subbalteatus, Pleurotus columbinus, Pleurotus ostreatus, Pleurotus cystidiosus, Pleurotus pulmonarius, Pleurotus
sapidus, Pleurotus tuberregium, Panellus stipticus, Panellus serotinus, Pluteus cervinus, Psathyrella aquatica,
Psathyrella condolleana, Psathyrella hydrophila, Psilocybe allenii, Psilocybe azurescens, Psilocybe caerulescens,
Psilocybe coprophila, Psilocybe cubensis, Psilocybe cyanescens, Psilocybe ovoideocystidiata, Psilocybe stuntzii,
Psilocybe subaeruginosa, Stropharia acruginosa, Stropharia cyanea, Stropharia rugoso-annulata, Stropharia sem-
iglobata, Stropharia semigloboides, Stropharia squamosa, Stropharia thrausta, Stropharia umbonotescens, Termi-
tomyces robusta, Volvaria bombycina, Volvariella volvacea 1 ux xoMOMHALMI, MTPUYEM KOMIO3HIHI COACPKUT
oOrmee komuuecTBo 1 00.% MM MEHee IKCTPAKTa MHULICTHS.

13. Cnoco0 yIy4IeHHs COCTOSHHS 3I0POBBS MUEJI, BKIFOYAIOINHIA JOOABICHUE 3KCTPAKTA MULICTUS MCIHU-
LIUHCKOTO rpuda B MUILCBYO JOOABKY AJIA MUET IS MOJTYyUYCHHS KOMIIO3UIMH, YIIyYIIAOICH COCTOSHHE 310pO-
BbSl MUCJ, H KOPMJICHHE MYE]T YKA3AHHOH KOMIO3UIUMCH, II¢ YKa3aHHAsS KoMmo3uuus coaepxut 10 00.% wumu
MEHEE YKA3aHHOTO 3KCTPAKTA M TAC MECIHLMHCKM rpud BRIOpAH U3 rpymnmsl, cocrosiei u3 Fomes fomentarius,
Trametes versicolor # X KOMOHHAIHH.
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