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Ilpepucnosue

KHury mo rpuGHbIM GMOTEXHONOTHSIM B MeAULIMHE, MUKOJIO-
IMYeCKMM MHHOBALUSIM B JIeYeHUU 3a00/1eBaHUI YyeIoBeKa JaBHO
xayT B Poccuu. I[locnenHre c60pHUKH 1 TOCOGHSI, yIIOMHHAOLI e
HEKOTOpPble GMOTEXHOJIOTMH Ha OCHOBE I'PUOOB, B TOM YHCIIE IJIS
MeAMIMHCKUX 1ielell, BBIXOAVUIH 32 PyOeXXOoM OKOJIO 10 JIeT Hazaf,
B Hux y)xe Torga HameTHIach TEHAEHIMS K OCBellleHUIO BOIIPOCOB,
MIpeX/e BCero, FeHOMUKH U PETy/ISIUH MeTab0oTnYeCKHX ITPOLIeCCOB
rpu6O0B — MOTEHIIMAIbHBIX IPOAYLIEHTOB OMOTOrMYeCKH AaKTHBHBIX
BeILIeCTB U ellje B 60/IbliIeil CTeleH! — POSCTBEHHbBIX UM MO/I€TbHBIX
MHKPOOpraHu3MoB. Borpocam ¢puzronoruy 1 6MoXMMHUM rpuboB, MX
B3aMMOZEHCTBYS C OKPY)KaIollei cpefioil U JpYrUMH OpPraHU3MaMH
yAesIoch MeHblilee BHUMaHUe. KoHeuHble 06/1aCTH MPUJIOXKEHUST
IPUOHBIX OMOTEXHOIOTHUI B MeAMIIVIHE JINLIb 3aTPAruBajIMCh 3apy-
6e)XHbIMH aBTOpaMH. [7106a1pHbIe M3MeHeHHsT B GapMalieBTUYeCKOn
WHJYCTPUU Y OPTAaHU3ALIMY HAayYHBIX MCC/IeJOBAaHUH, CBSI3aHHBIE C
Pa3paboTKOI epPCIeKTUBHBIX JIEKAPCTB, OTPA3UIINCH U Ha TIPUXOJE
HOBBIX I'PUOHBIX OMOTEXHOJIOTUI B KIMHUYECKYI0O MeULuHY. Jls
MHOTHX Bpayeil CerofiHs CBsI3b MeJULIMHCKOM MUKOJIOTUH U papma-
LIeBTUKU IIpeJICTaB/IsIeTCs IMLIb B BUJe KIIMHUYeCKHUX UCIIBITAaHUHU
JOPOTOCTOSILINX 3apyOeXXHBIX IIPerapaToB.

OTO NOJIO)KeHNe HayKu, KJIMHU4YeCKOU MeIULIUHBI U OKUAeMbIX
00111eCTBOM MHHOBAIIMH 110 CUJIaM U3MEHUTB JIUIIb COTPYAHUYECTBY
y4Y€eHbIX: MicCieoBaTesneil GyHIaMeHTaTbHbIX BOTIPOCOB MUKOJIOTHUH,
OGMOTEXHO/IOTOB U Bpaveil. U 37ech TBOpUYECKUi1 KOJIJIEKTUB YHYEeHbIX
Y CITeLIMa/INCTOB, MHOTO JIeT paboTaloLIMX M0, PYKOBOACTBOM 3a-
CJTY)XKeHHOTO fesiTesist Hayku Poccuiickoit Pepepanuu, mpodeccopa
Enensi [lerpoBHbl PeodrioBOii, MOXET CIIY)XUTh IPUMEPOM JLJIsI
BCeX Hay4yHbIX coobuiectB Poccrn. YHuKanbpHast atmocdepa B3au-
MOZeHCTBYSI, CIOKMBILASICS B MOCKOBCKOM Kiactepe Poccuiickoii
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aKaJIeMUH HayK, TPAAULIMH COTPYIHUYECTBA U B3BAUMHOU MO e PYKKU
COTPYZHUKOB BeIyLINX aKaZleMUYeCKUX YUPeXXIEeHUH, TTIaBHbIX YHU-
BEPCHUTETOB U KPyIMHENIINX KIIMHUYECKUX LIEHTPOB Halllei CTPAaHBI
MPOAO/DKaeT IPUHOCUTH CBOU I/I0AbI. HayuHslil 3azen u JocTiKe-
HUSI OTeYeCTBEHHOM GMOTeXHOIOTHU U papMalieBTUKH B KOHLe XX
BeKa IIOMOIVIM COBPEMEHHBIM y4YeHbIM U CIIela/IMCTaM YAepXKaThb
npruopuTeThl POCCHU U TIPOIOKUTH HOBBIM TPUOGHBIM TIpernaparam
IOPOTY B IIMPOKYIO KIMHUYECKYIO TPAKTHKY.

[Tpodeccop Peodrnosa siB/IsieTCsI He TOMBKO KPYITHBIM CITELIH-
aJIMCTOM-MHKOJIOTOM, OMOXMMUKOM U GHOTEXHOJIOTOM. B TeueHume
MHOTHX JIET OHa MPOBOSUT OO/IBIIYI0 06PA30BaTeNbHYIO U MPO-
CBETUTENbCKYIO paboTy, MOCBSIEHHYI0 BO3MOXXHOCTSIM TPUOHBIX
6uotexHonoruii B Poccun u Mupe. Barsger Ha 3HaueHne rpr6oB
IJIsI COBPeMEHHOM 3KOJIOTHW U LUBUIM3ALUH, U3/I0KEHHbIEe el B
cepuu MyGIUYHBIX KLU U JTOK/IQJOB Ha HAIIMX MHUKOIOTHYe-
ckux Cpe3fax, KOHrpeccax MeJUIIMHCKUX MUKOJIOTOB, 3aCeJaHUSIX
AxazieMuy MUKOJIOTHH, ChITPav OOJIBIIYIO POJb B pOPMHUPOBaAHUH
COBpeMeHHBIX HayYHBIX ITPe/ICTaBIeHUI HOBOT'O TTIOKOIeHU S Bpayei
u 6uonoros Poccuu u CHI. 3aciyru E.I1. ®eodunoBoit mepes poc-
CUICKO HAyKO# B 2011 T. 6bUIM OTMEYEHbI BHICILIEH MUKOJIOTUYeCKOM
Harpagoi: Meganeo A.A. flueBckoro HannoHnanpHO# akageMuu
MHUKOJIOTHUH.

HacTosiiee n3ganue npofo/mKaeT CePUI0 eXKeroHbIX myOIrKa-
LM B paMKax IeHCTBYIOLIe € 2001 I. U3/1aTeTbCKOU mporpammsbl Ha-
LMOHA/IBHOM aKaieMHUH MUKOJIOTHU. [loc/ie HeCKOMbKUX BBITYCKOB
c60opHHKa « MHUKOIOTHSI CETOJHs», MOHOTPAdUii [0 CUCTEMATHUKE U
TAaKCOHOMWH, T€HETHKe, SKOJIOTUU TPUOOB, CePUii MPAKTHYECKUX
PYKOBO/CTB, TOCOOMA M KATA/IOTOB, U3ATE/IbCKUI KOMUTET AKajie-
MMU IIPUHSLI pellieHye O JePyKaTh BBIITyCK 3TOU KHUT'H B 2013 I. MbI
peKOMeH/lyeM ee He TOJIbKO MUKOJIOTaM ¥ OMOTEeXHOJIOTaM, HO U Bpa-
YaM CaMbIX Pa3HBIX CIIELIUAIBHOCTEM, hapMaLieBTaM U MPOBU30PaM,
CTYZIeHTaM U COTPYHUKAM MeAULMHCKUX U GHOIOTUYeCKUX BY30B.

IIpesnaenTt HauyoHanpHON akajeMUy MUKOJIOTHH,
3acrmyxeHHbI! Bpau Poccum,
JOKTOD MeJUIIMHCKHUX HayK, podeccop

10.B. Ceprees

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

CBegeHus 00 aBTOpax

®eodpunosa Enena INerposHa - .6.H., mpodeccop, 3aB. 1abopa-
topunu. MHcTuTyTa MUKpOGronorun um. C.H. Bunorpazackoro
PAH, 3acn. gesitens Hayku PO.

Tonuapos Hukosnaii ['aBpuioBud - A.M.H., mpodeccop, I1aBHbII
Bpau LUKB PAH.

AnexuH Anexcangp VBaHoBuY - A.M.H., 3aB. I/IaBHOTO Bpaya 10
Hayy4Hoi1 paborte LIKb PAH

MpeicsikuHa Mpuna CepreeBHa - 71.6.H., y4eHbli ceKpeTapb MHcTH-
TyTa MUKpo6uonorun um. C.H. Bunorpagckoro PAH.

Cepreesa SlHa DgyapAoBHa — K.X.H., C.H.Cc. MHCTHUTYyTa MUKpPOOHO-
norun uM. C.H. Bunorpaackoro PAH

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

6 (DyHGaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

Fundamentals of Mycology. Designing Drug Preparations from My-
celial Fungi. Feofilova E.P., Alekhin A.I., Goncharov N.G., Mysyakina I.S.,
and Sergeeva Ya.E. Moscow, All-Russian National Academy of Mycology

This book deals with drug preparations obtained from fungi. It emphasizes
the importance of these natural substances for present-day medicine and
discusses the biotechnology of their production. Mycelial fungi are considered
not only from the nutritional viewpoint. They are also to be regarded as
sources of biologically active substances (immunostimulators, adaptogens, and
anticarcinogens) and as agents that can maintain homeostasis and produce
antisclerotic, trombolytic, hypotensive, and antibiotic effects. The authors
present recent data on the physiological and biochemical properties of fungi
that are of paramount importance for developing drug preparations and carrying
out innovative biotechnological processes. The book contains a short section
concerned with the state-of-the-art of biotechnology in Russia and the recent
innovations in this field that are linked to cutting-edge theoretical developments
in mycology. Emphasis is placed upon stress, secondary metabolism, and spore
formation.

The book is intended for microbiologists, mycologists, health workers,
specialists in various subfields of biotechnology, and scientists dealing with
related areas of research, as well as university and college students.

The book is printed in Russian Federation as part of a programme of
All-Russian National Academy of Mycology, the publisher of Mycology
Today Series.

ISBN 8-906062-07-9
See http:// www.mycologytoday.org
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Bcryniienune

Hamnucanuio 3Toil KHUI'M IpeAIecTBOBAaId MHOTOJIETHUE KC-
c/ieioBaHust 110 GU3HUOIOTUM U OMOXUMHUU TPUOOB, KOTOPbIE TIPO-
Bogunuch B MHcTuTyTe MUKpoGuonoruu PAH, HaunHas ¢ 70-80-x
rOZIOB MPOLIJIOTO CTONETHUsS B OTAesne pU3NOTOTUN U OUOXUMHU
reTepoTpopHBIX MUKPOOPTaHMU3MOB, BO3I/IaB/IsieMoM ITpodeccopom
M.H. BexrepeBoii. Ha 6a3e sToro otzmena B 1996 T. OblIa CO3/1aHA
CrieraaIn3upoBatHast 1abopaTopusi — «DKCIIEPUMEHTAIbHAsT MU-
KOJIOTHS», HallpaBJieHHasl Ha n3y4eHue GpU3HNOIOTHH U OMOXUMHUU
MHULIe/THATBHBIX PHUO0B (pyKoBozuTesns mpodeccop E.IT.deodriosa)

st pasBuTHs 1abopaTopruu OOJbLIOE 3HAYeHHEe UMeTH OCHO-
Borosaratoiue paborsr akagemuka B.H. [llanomaukoBa, mpodec-
copa M.H. bexTepeBoil u X y4eHHKOB, NOCBsILIeHHbIe U3y4YeHUIO
JIMTIOTeHe3a MULIeTMATbHBIX TPUO0B (Zygomycetes 1 Ascomycetes)
u niceBaorpu6oB (mapcrBo Chromista). B atvx ncciegoBanusix eie
B 80-€ ro/ipl MPOILLIOTO CTOJIETHSI BIIEPBbIE OBIJIO YCTAHOBIEHO O0JTb-
11oe pazHooOpasue JTUIMHUHOIO COCTAaBa OTAE/NbHBIX BUIOB TPUOOB
WU HaleHbl IPOAYLEHTHI C BBICOKOU JTUMOT€HHON aKTUBHOCTBIO.
OTH pabOThI MIOMHUMO TEOPETHUYECKOTO 00OCHOBAHUS JTUITOTEHHOM
AKTUBHOCTH, OTKPBIBA/IN MEPCIIEKTUBHI ISl PEIleHUs] psifia MpaK-
TUYeCKHUX Mpo0sieM, HalpUMep HCIOIb30BaHUe JIITUIO0B IPHUOOB,
Hapsiy € JIMMWJAMU PAaCTeHUM, KaK 3aMeHUTeIell PAaCTUTETbHbBIX
MaceJt (TI0ACOTHEYHOTO | AP.).

B 3TH >xe rozbpl HaYaIMCh AeTaIbHblEe UCCIeOBAHUS TeTepo-
Ta/UTUYHBIX TprUOOB cemeiictBa Choanephoraceae, 6p1a cobpana
KOJIJIEKIIYsI Pa3HOIIOJIBIX IITAMMOB MYKOPOBBIX IprboB Blakeslea
trispora, KOTOpble ObUIH MCITO/Ib30BAHBI KAK ITPOAYLIEHTHI 3-KapOTHHA
MIPY COCTaB/IEHNHU 3aBOJ,CKOTO Per/laMeHTa I0 IMOTyYeHHUI0 IIPOBUTA-
MuyHa A. Bosbiioe 3HaYeHHe B CO3JaHUY OMOTEXHOIOT U TTOTyYeHHST
KapoTHHA nMenu uccienoBanus npodeccopa M. CamoxBanoBa u
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K.X.H. /I.A. BakynoBoii. PazpabotaHHbIi CITOCOO MOTy4YeHHsT KAPOTH-
Ha y/IaJIOCh BHEJPUTH Ha Tpex OroTexHonornyeckux 3aBogax B CCCP.

[IpakTYeck oJHOBpEMEHHO Ha OCHOBE MOJTWHEHACHILEHHBIX
YKUPHBIX KUCJIOT TPUOOB ObUTH TOTyYeHbI MPernapaTsl sk MeJu-
LUHBI: IepMajinH, meHTapos, numnap, rammanua (M.B. KoHosa,
M.H. Bexrepesa, H.C.®yntrkoBa). Takum 06pa3om, yiKe B T€ TOIbI
B OCHOBE HAayYHBIX MCC/IeOBAHUM JIe)Ka/l IPUHIIUIT BHeIDEHUS B
MPAKTHUKY MOJTy4eHHBIX TEOPETUYECKHUX Pe3Y/IbTaTOB, U 3TH PabOThI
MO)XHO PacCMaTPHUBATh KaK Ha4ajI0o HOBOTO HAIIPaB/IEHUST B MeIU Y-
He, koTopoe B XXI Beke Ha30ByT ¢papMalleBTUYECKON MUKOTOTHEH,
Lle/IbI0 KOTOPOH CTasIo MOJTy4YeHHe MeAWLIMHCKUX IIperapaToB Ha
ocHoBe BAB mMu1IieanbHbIX TPUOOB.

B 1996 1. mocsie o6pa3oBaHusi 1a60OPATOPUHU «DKCIIEPUMEHTATb-
Hasi MUKOJIOTHUSI» OCHOBHBIM ee HallpaBJIeHHeM CTaJI0 U3ydyeHHe
Pa3HOOGPA3HS TUMUAHOTO COCTABA MULIETUATBHBIX PUOOB U TICEB-
ZIOTpUOOB, a TakKe GMOXUMHUYECKast AIANTalHsI IPUOOB K CTPeCcco-
BBIM BO3ZeHCTBUSIM. B CBSI3U ¢ COBMECTHBIMU HUCCIEOBAHUSIMU C
LlenTpansHoi knHU4eckoi 6onpauueit (LIKB) PAH 1 MucTuTyTOM
xupypruu um. A.B. BumineBckoro PAMH Bce Gosbiiee BHUMaHue
CTaJIO yAe/IsiThCS CO3/IAHMIO HOBBIX JIEKaPCTBEHHBIX ITPeNapaToB Ha
OCHOBe GHMOIOrMYeCKH AKTUBHBIX BellleCTB IpUbOB.

B cBsI3u ¢ 3TUM CTanu U3y4aThCsi HOBble TAKCOHBI I'PUGOB
(Basidiomycetes), v HapsiZy C TUITHUAAMU Ha4a/T| UCCIIEI0BATHCS IPY-
rve Ba)KHel1Ire 6MOMOJIEeKY/bl TPUOOB — TPOTEKTOPHBIE YIIEBOAbI
LATO30/151, TpUYeM Hanbosiee 3HAYMMBIM ObLIO M3y4deHre GU3UOTI0-
rUYecKoi ponu gycaxapuga Tperano3sl. CoOXpaHHUIACh U OCHOBHAS
TeHgeH1Us oTaena M.H. bexrepeBoii - mosyyeHHble TeOpeTHYECKUe
Pe3y/IbTaThl UCITO/Ib30BaJTUCh ISl CO3/IAHHST HOBBIX OMOTEXHOJIOTHH,
T.e. BHEJPSIMCH B IIPAKTUKY HAPOJHOTO XO3SIHCTBA.

O06o0061eHre MOTy4YeHHBIX YKCIIEPUMEHTAIbHBIX JAaHHBIX IO-
3BOJIMJIO CO37ATh HOBOE INpe/CTaB/lIeHre 00 YCTOMYMBOCTH KJIETOK
rpubOB MPH IeUCTBUH CTPECCOPA M HALIJIO TPUMeHeHHe B G1UoTex-
HOJIOTMH, B YaCTHOCTH, B MeAuLinHe. TaK uccieqoBaHUst GUOTOTH-
mepoB ketouHoi cteHkr (KC) rpuboB, B OCHOBHOM XUTHHA, JIET/IH
B OCHOBY Pa3pabOTKH HOBOM OTPAC/IH OUOTEXHOIOT MU — TIOTyYeHUIO
3TOr0 aMUHOIIOMCaXapUA He U3 MaHIMpel pakooOpa3HbIX, a Ha
OCHOBe KJIETOYHBIX CTEHOK MULe/IMaIbHbIX IpHO0B. buoTtexHono-

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

Bcmynaenue 11

I'vsi BHEIpEHA Ha XMMUYeCKOM 3aBoze M. BoitkoBa (AC N°1003545,
1982 1.)

3HauYMTETBHBIM JOCTH)KEHUEM SIBUJIMCh CO3JJaHHBIE /1BA HOBBIX
JIeKapCTBEHHBIX CPEJCTBA — MUKOPAH U MUKOIUKOMUH. [Ipenapar
MUKOPAH IPOTHBOOXKOTOBOTO Y PAHO3)KMB/IAOLIETO Ha3HAYeHNS],
paspaboTaHHbIii coBMecTHO ¢ IHCTUTYTOM XHpypruu um. A.B. Bui-
HeBcKoro (mpod. A.A. AiekceeB), paspelieH K MeJUIUHCKOMY TIPH-
MEeHEeHHIO COIIaCHO TprKady MuH3zgpaBa PO u K mcrnonb3oBaHUIO
B KJIMHUKaX Poccuu. AKTUBHBIM Haya/JioM MHKOPAaHA SIBJSIIOTCS
amuHomnonucaxapuzpsl KC MyKopoBoro rpu6a — XMTHH U XUTO3aH.
KnvHnveckyie CnpITaHMS, IPOBOAMBIINECS B 2002 — 2003 IT., ITO-
Ka3aJIM, 4To IpernapaT MUKOPAaH MOXKeT ObITh UCIIOIb30BAH He TOJIBKO
KaK NMPOTHUBOOXXOTOBBIH Mpenapar, HO U JJIsl IeYeHNsI THOMHBIX U
JOJIT0 He3)KUBAIOLIMX PAH y OOMBHBIX JUA0ETOM.

Bropoii npenapar - MUKOJIMKOIIMH — CO37aH COBMeCcTHO ¢ OHKO-
ueaTpomM PAMH u LUKB PAH u npegHasHaueH fJis1 n1edeHUsT paka
Mpe/CTaTeIbHOM )Xeie3bl. JTH PAOOThI OTMeUYEeHbI 30JI0THIMH, Cepe-
OpSIHBIMU MeJIaJISIMU M TPAMOTaMH Ha POCCUMCKUX U MEXIYHAPO/ -
HBIX BBICTaBKax. B pa3BuTue aTux ucciesoBaHuii 60/1plIoe 3HaYeHHe
nMenu gaHHble, nomydeHHble A.C.Memopckoit u B.M.TepeimnHoii.

B naboparopuu sKcriepruMeHTaIbHON MUKOJIOTHH TIPOJO/DKAJTUCh
PaboThI 10 GUOAKTUBHBIM JIUITHUJAM, B TOM YK C/Ie papMaLieBTHYeCKU
AKTVBHBIM JXHPHBIM KHCI0TaM. B 5TOM 1JiaHe mpeACTaBasSIOT WH-
Tepec JaHHbIe, O BBICOKOM JTMIIOJIMTUYECKOI akTUBHOCTU Pythium
debarianum, KOTOPBII1 MO)XHO PacCMaTpPUBATh He TOJNBKO KaK HC-
TOYHUK MOTMHEHACHIILIEHHBIX JKUPHBIX KUCJIOT, HO U GepMEHTHOTO
IperapaTa — IMIOKCUIeHa3bl. YCTAHOBJIEH CTUMY/TUPYIOLHi 9 deKT
PsiZia KUPHBIX KUC/IOT Ha 00pa3oBaHUe Y-TMHOMEHOBOM KUCIOTHI
MYKOPOBBIMHU TPUOAMU.

B uccienoBaTenbckux paboTax 1abopaToOpHH eCTh ellle OZHO Ha-
rpaBjieHre — GMOTEeXHOIIOTHS BhIPALMBAHUS LUISITIOYHBIX TPUGOB
(Basidiomycetes) 1 onpejeieHre UX TUTATETBHON U MEIULIMHCKOM
eHHOCTU. HaumHaeT pa3BUBaThCst M HOBast OTPAC/Ib KOCMETHKH, UC-
nosb3yowasi BAB rpu6os 11 co3ganms KpeMoB 1 Ma3seii. M B aTom
oTHoLIeHuH, 6arozgaps TecHsiM cBsizsiMm ¢ LIKB PAH, Bce Gonbiuee
BHHUMAaHHUeE y/ie/IsIeTCsI IEKApCTBEHHBIM ITperapaTaM U3 rpuboB U UX
MPaKTHUYeCKOMY BHeJIPEHUIO.
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KHura nocssiieHa jeKapcTBeHHBIM IIpeliapaTaM U3 rpubos,
6GMOTEXHOJIOTMYECKUM METOZaM HX IMOy4YeHHs M 3HAaYeHUIO DTHX
NPUPOJHBIX BELeCTB /I COBpeMeHHO# MeauiHbl. Ho, yauTeiBas
BCe BO3PACTAIOLIMI NHTepec K TpecTaBUTe M LapcTBa Fungi, Mbl
COYJIH TT0/Ie3HBIM ITPeBAPUTETBHO U3/IOKUTh COBpeMeHHbIe JaHHbIe
0 Tex GU3U0/I0TO-OMOXMMUYECKHX 0COOEHHOCTSX 'PUOOB, KOTOPbIe
HeoOXOAVIMBI Ji/Is1 TOHUMAaHUSI X POJTU B CO3JaHUH JIEKAPCTBEHHBIX
IIPeraparoB ¥ B MTHHOBAL[MOHHBIX GMOTEXHOTOTMYECKHUX ITPOLIeCCaX.
MB5I couu TaK)Ke NOJIe3HBIM BBECTH KPAaTKUM pa3ziesl O COCTOSTHUH
6uorexHosoruu B Poccry v 06 MHHOBALMSIX B 9TOM OTPAC/IM HAYKH,
CBSI3aHHBIX C IIOC/IeTHUMH TeOPeTU4YeCKUMU JOCTDKEeHUSIMHU B MU -
KOJIOT'MH, B YaCTHOCTH, C POJIBIO CTPecca, BTOPUYHOT0 MeTabomm3Ma
Y CIIOpOreHesa.
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Kakue opranusmsl MbI Ha3bIBaeM
rpubamMu, X YMCIEHHOCTh, CHCTEMaTHUKa
U pacrpocTpaHeHue

HecmoTpst Ha To, 4TO HayKa O Tprbax — MUKOJIOTHSI — CYL[eCTBYeT
y>Xe GoJiee IByX CTOJIETHM, O CUX MOP HET YeTKOIO OIpe/ie/IeHHsI
OpPraHU3MOB, KOTOPbIe MbI Ha3bIBaeM rprubamu. B n3BecTHbIX yues-
HHKAX I10 MUKOJIOTMH OOBIYHO TIPUBOAUTCS PsiJi IPU3HAKOB, IO KOTO-
PBIM rPpHOBI OT/IMYAIOTCS OT IIPeICTaBUTE el APYTUX LAPCTB — Pac-
TEeHW, JKUBOTHBIX M OAKTEPHA, HO 3HAYMMbIe TPHU3HAKH, OOILIHE IJIsT
BCeX IMpejcTaBuUTeIed apersa Fungi, mpakTruiyecky OTCYTCTBYIOT.
Y4uuTbIBasi Ype3BbIYANHYIO TeTePOT€HHOCTh TPUOOB, OIpeseeHre
3TO TPYIIBI OPTAaHU3MOB MO GUIHOIOTO-OHMOXUMUYECKUM TIPU-
3HaKaM CTAaHOBUTCS BeCbMa PacIlIbIBYaThIM.

Cor/lacHO COBpeMeHHBIM IPe/ICTaBIeHHUSIM, TPUOBI OTITMYAIOTCS
OT paCTeHUH 1 XXKUBOTHBIX criocob6oM nuTaHusi. OHU He aBTOTPOdHI,
KaK pacTeHUsl, HO SIBJISIIOTCS reTepoTpodamMu, HaTOMUHASL B 3TOM
OTHOIIIEHUH XUBOTHBIX, U OT/IMYAIOTCS OT IOCIeJHUX TeM, UTO SIB-
JITIOTCSL OCMOTPOdaMH, T.e. 3aCaChIBAIOT MUTATEIbHbIE BEIeCTBa,
MOCTYMAIe U3 OKpPyXKawlei cpefpl. [pUOHYIO KIETKY 4acTo
CPaBHUBAIOT C KUILIEYHUKOM MJIEKOITUTAIOIINX, KOTOPBIi1 y TpHOOB
KaK ObI BBIBEPHYT HapPY)Xy, U IepeBaprBaHue GOMbLUIMHCTBA MTHTA-
Te/bHBIX BellleCTB IIPOTeKaeT BO BHeIIHel cpefe, a 3aTeM UJeT UX
MOCTYTJIEHHE BHYTPD KJIETKH.

MurtenvanbHbIM TprbaM CBOMCTBEH MOJISIPU30BAHHbBINA BepXY-
IIEYHBIH POCT, KOTOPBIM MOMOTAaeT UM OBICTPO OCBAWMBAThH U HC-
I10/1b30BaTh peCcypChl OKpyKarllei cpeabl. Ho 1 B 3ToM OTHOLIeHUH
rpubbI He OPUTMHABHBI, TAaK KaK MTOJITPU30BAaHHBIN POCT CBOMCTBEH,
HaIprUMep, KOPHEBBIM BOJIOCKAM PACTEHUM, MbUIbLIEBBIM TPYOKaM,
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HEeKOTOPBbIM HUTYAThIM BogopocasiM. Kpome Toro, k napcrBy Fungi
OTHOCSAIT M JPOXOKU, UMelolre cheprieckyro GpopMy KIETOK, KO-
TOpasi 06pasyeTcsi BCI€ICTBUM OT/IOKEHHUSI HOBOTO MaTepHasia He B
palioHe ameKca, a Mo Bcell MOBepPXHOCTU KJIeTKH.

['priGaM cBOIICTBEHHA TaKOKe KJIETOYHAsI CTEHKA, KOTOpasi, OHAKO,
ecTh My pactennii. OgHako npeacraBuTenu napers Fungi u Plantae
3HAYMTE/IbHO OT/IMYAIOTCS 110 COCTaBY OMOMOIMMEPOB KJI€TOYHOM
CTEHKH, Y OCHOBHBIM OT/INYHEM SIB/ISIETCS] HAIMYME Y TPUOOB aMu-
HoONo/IMcaxapuja xuTuHa. Ho — nociegnuii mMpoKo pacrpocTpaHeH
Taroke cpeau Invertebrata, v ero conepyxanue B Kytukysne Arthropoda
MOXXeT JOCTUTATh A0 85%. XUTHH CBOHCTBEH TaK)Ke 3e/IeHbIM U J1a-
TOMOBBIM BOZOPOC/ISIM, a TaK)Ke HeKOTOpPbIM Protozoa. bnarogaps
HAJIMYHNIO KJIETOYHOH CTEeHKH CO3/IaeTCsl U ITOAIe PXKUBAETCSI BHICOKOe
BHYTPUKJIETOYHOE JaB/ieHHe, a TO, YTO HOBasl KJIETOYHAsI CTeHKa
obpasyeTcs Ha anekce rudsbl, ¥ YTO TaM XXe 00pasyloTcsi GepMeHTBI,
aKTHUBHO TepeBapHuBalolie cyoCcTpar, Mo3BoJisieT rprubaM Mmpoxo-
JOUTh Yepe3 TBepAble CyOCTpaThI 110 KaHa/IaM, KOTOPble BOSHUKAIOT
B IlepeBapHBaeMbIX BellleCTBaX. JTO AeJlaeT IPUObI YeMITMOHAMU 10
OCBOEHUIO HOBBIX CyOCTPATOB.

JocTaTo4yHo 4acTo AJ1s1 XapaKTepUCTHUKHU NpeJcTaBUTeselt nap-
ctBa Fungi ncnonp3yioT «MetabonnyecKkue» KPUTEPUH WJIA Map-
Kepsl. [locienHye sIBSIIOTCS BellleCTBaMHU, KOTOPble 00pa3yroTcs
PSIZI0OM OPTraHMU3MOB, HO CUHTE3 3THX COeIMHeHUH IPOMCXOAUT Pas-
JIMYHBIMH MeTabOo/IMYecKUMH MyTsMH. Tak, o6pa3oBaHue JM3MHA
MOXXeT IPOUCXOAUTH C Y4acTHeM N0 -AMAMUHOIIMMETNHOBOM
kucnoTsl (myts JAIT), 1160 a-aMHUHOALUITMHOBOM KUC/IOTHI (ITyTh
AAA). Hexotopsie rpu6bl, KOTOpbIe Ha3bIBAIOT MCEBLOTPUGAMU U
oTHOCAT K napcrBy Chromista, cuHTe3npytoT m3uH o myty JAIT,
a BCce OCTaJIbHBIe ITpecTaBuTeNu HapcrBa Fungi - c yuactuem AAA.

HNurtepecHo ormeTuTs, yTo JAIl-mryTh CHTE3a TM3MHA XapaKTe-
PeH J/Is1 PACTEeHUH, 3eJIeHBIX BOLOPOC/Ieit 1 6akTepuii, a AAA-TyTb,
KpoMe rpuOOB, Hali/leH TOJIBKO y 3BIJIEHOBBIX. bruoxuMuueckue u
reHeTHYeCKHe aHaIU3bl MO3BOIM/IN BBISIBUTH TAKOKe Pa3/lIW4YMs B
HEKOTOPBIX CBOMCTBAaX (pepMEHTOB, YYaCTBYIOLUIUX B OMOCHHTe3e
tpunrtodana. Micnons3ys nuddepenumanbHoe eHTprudyrupoBaHue
BTIpaJjyieHTe IUIOTHOCTU CaXapo3bl yAAI0Ch YCTAaHOBUTD 4 Pa3/TMYHBIX
THIA CeJUMeHTauuu GepMeHTOB, CUHTE3UPYIOIINX TPUNTODAH:
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AQHTpaHWIATCHHTeTa3bl, pochoprbosunTpancdepassl, pochoprbdo-
3WJIaHTPaHWIN30Mepa3bl M MHAoAmHLepodochaTcruHTeTasbl. OKa-
3aJ10Ch, YTO THIIBI CEIMMEHTALMH 3THX PEPMEHTOB y TPUGOB CTPOTO
KOPPEJIMPYIOT C OTIpe/ie/IeHHBIMU IOTMMEPAaMH, BXOJSIMMHU B COCTAB
VX KJIETOYHOU CTeHKH. TaK, rpu6bl, UMeoLe XU THH-TJTIOKAaHOBBII
xomrurekc (orgenst Chytridiomycota, Ascomycota, Basidiomycota),
VIMEeIOT OJWHAKOBBIM THI CeiUMEeHTal U (epMeHTOB, KOTOPBIi
OT/IMYAEeTCs], HA[PUMEDP, OT TAKOBOTO y Zygomycota, B COCTaB KJIe-
TOYHOM CTEHKH KOTOPBIX BXOAUT XUTHH-XUTO3AHOBBIN KOMILIEKC.

['pu6bI peCTaBSIIOT OGIIMPHYIO IPYIITY OPraHU3MOB. PaHee mo-
JlaraJiv, YTO YMC/IEHHOCTh BU/IOB TPHOOB He MPeBbILIAeT 65 ThIC., 100
TBIC. MJIU 250 ThIC. BUI0B. OJHAKO B 1992 I. MOSIBUIACh nudpa - 1,5
MHJUIMOHA, KOTOPAst Ha HAlll B3IVIs1, 00/Iblile COOTBETCTBYET AeMCTBH-
TE/IbHOCTH, YYUTBIBAsI, YTO C KOKABIM 'OJOM BbIZIE/ISIETCsI Bce OOsIblie
HOBBIX BH/IOB M COBEPLIEHCTBYETCSI TEXHHUKA BbIJje/IeHUsI TPUOOB.

['pubBI IHUPOKO PACIPOCTPAHEHBI IO MOBEPXHOCTH 3€MHOTO
IIapa ¥ BCTPEYAIOTCSI B IYCTHIHSIX, MOJISIPHBIX 00/1aCTSIX, B ITyOMHaX
OKeaHa, B 30HaX 3aCOJIeHHs], B PeYHBIX BojloeMax U T.1. B mociexgnue
roJpl HALIM 3HAHUS 3HAYNUTE/TPHO MTOTIOTHUINCH JAHHBIMH O YHCJIe
BHJIOB IPUOOB BOJHBIX 9KOCHUCTEM, 1L€/I0YHBIX, 3aCOJIEHHBIX [TOYB U
TepMOPUIBHBIX IpHOax.

Brarosapsi HATMYHUIO MOLIHBIX AJANITALIMOHHBIX MEXaHU3MOB,
rpubbI OKAa3a/IMCh XOPOLIO MPUCIOCOO/IEHHBIMU K BbDKUBAHHUIO B
9KCTPEeMaJIbHBIX YCIOBHUSIX. B OT/IMYHE OT BBICIINX 9YKapPHUOT IPUGBI
He [TPUCITOCA6IMBAIOTCS K IEPEXXUBAHUIO BO BpeMsl IeHCTBHsI Heb1a-
TOTNPUSITHBIX GAKTOPOB, A EPEXOJSAT B 0COO0E COCTOSIHHE, KOTOPOE
Ha3zbIBaeTcst mokoeM (dormancy). DTO COCTOSIHHE OTIMYAETCST OT
aHabuo3a, TaK KaK COXPaHseTCs OIpesie/ieHHass MeTabonuyecKast
aKTHUBHOCTb, HO IOC/IeIHSIS SIB/IsieTCsT 60ee HU3KOM, YeM MPU IPOo-
TeKaHMM CTaguM 6103a (AKTUBHOM YXU3HEAEeATeTbHOCTH).

Jnst cTagyy MOKOsSI XapaKTepHO 0Opa3oBaHUe CIIeLUaTU3HUPO-
BaHHBIX MOKOSIIIUXCSI KIeTOK. [10Ko#t y rpuO0OB B 3HAYMTETBHOM
CTereHU MPUXOAUTCS Ha MOPPOTeHEeTUYECKYIO CTaIUI0 CTIop, 00e-
CTIeYMBAIOLIUX MPOLecC pa3MHOXKeHUs1. CTIOPBI OTIIMYAIOTCSI 0CO00i
YCTOMYMBOCTBIO K I CTBUIO HEOIAaronpUsiTHbIX GAaKTOPOB M HU3KOM
AKTUBHOCTHIO MeTabomu3ma. Takum 06pa3om, rpubbI Kak Obl yXOASIT
OT aKTMBHOW YKU3HU IPH JeHUCTBUU CTPECCA U MOTYT JJIUTE/IbHOE
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BpeMsI IePeXUBATh HeG/IAarONMpPHUSTHBIN MTePHOJ, B BUJE MTOKOSIIINX-
cs1 (MX 9aCTO Ha3bIBAKOT CIISLUIMMH) KJIETOK — CIOP. JTO CBOMCTBO
rpubOB - yIUBUTEIbHAsI CTOCOOHOCTH IMEPEXUBATH OTPULIATE/THHBIE
BO3JeHCTBHUSI — UMeeT OOJIbllIoe 3HAaYeHHe B OMOTEXHOTOTMYeCKUX
mpolieccax v ceiidac mpruobperaeT 0coOy0 3HAYUMOCTD B MMUILEBOM
WHYCTPHHU.

['pr6BI ZOCTATOYHO JO/ITO OTHOCHITH K PACTEHHSIM, U TOJIBKO B 1831
r. psig uccnenosareieit (3. Ppus u Ap.) BeIgeIUIA IPUOBI B CAaMO-
cTosiTennbHOE 1IAPCTBO — Fungi, unu Mycota. B 1998 r. 6b11a nipes-
noxena cucrema (T. Cavalier-Smith), cocrosiias 13 mecTu UapcTs
(Animalia, Protozoa, Bacteria, Fungi, Plantae, Chromista), B uncio
KOTOPbIX ObLIO BBEZIEHO TpeThe 6oTaHn4Yeckoe HapcTBo — Chromista,
COCTOsIIIee U3 OOMUILETOB, TUPOXUTPUIUOMHUIIETOB, TPAYCTOXH-
TPUJUEB U BOZOPOCIIE, Y KOTOPBIX XJIOPOIIACTHI IOKATU30BAHBI
BHYTPHU TOJIOCTU TPyOOTO SHIOIIA3MATUYECKOTO PETHUKYITyMa, HO
He B IIUTO30Jie, KaK y npezacTaBuTesneii napcrsa Plantae. Eute ogHo
OT/IMYME 3TOM CUCTEMBI COCTOSIO B TOM, uTo Microsporidia 6111
OTHeceHbI K rprbam. B jaHHOI KHUTe OCHOBHOe BHUMaHUe OyzeT
yZeneHo UCTUHHBIM rprubaM. COor/lacHO COBpeMeHHBIM CHCTEMaM,
OCHOBAaHHBIM Ha KOMIUIEKCe MOP(POIOTUYECKHX, YIBTPACTPYKTYP-
HBIX ¥ MOJIEKY/ISIPHBIX IPU3HAKOB, I'PUOBI Pa3e/siioT Ha MSTh OT-
penos: Chytridiomycota, Zygomycota, Glomeromycota, Ascomycota,
Basidiomycota.

OTHeceHre rpubOB K PaCTEHHUSIM U YKBOTHBIM, UJTH BbIZE/IEHHE
MX B OTZI€/IbHOE LIAPCTBO OBLIO 3aTPYJHEHO TAK)KE OTCYTCTBUEM JI0-
CTOBEPHBIX JAHHBIX O BpeMEHH IMOsiB/ieHusI rpu6oB. FIMeHHO faHHbIe
Ma/IEOMUKOJIOTUH MOT/TH ObI BO MHOTOM MPOSICHUTD MeCTO TpUbOB
B CHCTeMe OPraHMYeCKOro MHMPA KaK CaMOCTOSITE/IBHOTO LIAPCTBA.
[Tonararot, 4yTo Haubosee JOCTOBEpPHBIE JAHHbIE TOTy4eHbI ¢ poc-
CUJIBHBIMM CITOPAMU IPUGOB, TaK KaK OHU COZIEPYKAT /IBA BelleCTBa
— XUTHH U CIIOPOTIOJIEHUH, OT/THYAIOLIHECSI 0COO0H yCTOMYHUBOCTHIO
K BHELIHUM BO3J€eHCTBUIM, TIO3TOMY CITOPHI TPUOOB COXPAHSIIOTCS
3HAYMTE/IbHO /Ty4Yllle PYTUX UCKOTIAEMbIX OO HEKTOB.

B mpouecce 06paGOTKY TOPHBIX MTOPOZ, IZi€ YACTO BCTPEYAOTCS
rpUOHbIE CIIOPBI, B TIOC/IEAHUE TO/bI JOCTATOYHO IIUPOKO UCITOJb-
3YIOT METO/, CITOPOBO-TIBIIBLEBOTO aHA/IM3a, METO/, MallepPaLu U
aHuutoB. Pesynbrarsl, onydeHHble ¢ GOCCUIBHBIMU CITOPAMU
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Y OTIeYaTKaMH PU30MOP(d, CBUETETBCTBYIOT O TOM, YTO Pa3HOO-
6pasHas rpubHas ¢opa cyiecTBoBaia 601ee 200 MUIIMOHOB JIeT
Ha3ay,. bosee mosgHue AaHHbBIE, OTHOCHMBIE K IIEPUOZY BEPXHETO
JOKeMOpUisI, TO3BOJISIIOT CYMTATB, YTO Y)Ke B prdee HauaJICs TEPEXO,
rpuboB OT BOZHOTO 00pa3a XU3HHU K CYXOITyTHOMY.

B crpomaronutax gokeMOpus (BO3pacT OKOJIO 1,3 MJIPA, JieT) 06-
HapY>KeHbI 'PUOOIOZ00HbIE OPTAaHMU3MbI, HATTOMUHAOLIHE IPOXOKU
¥ MyKopoBble rpu6bl. CiiesyeT 106aBUTh, YTO UCKOIIAeMbIe CIIOPBI
rpr6OB OOHAPY)KEHBI B TEPUOJ, MEX/Y HIDKHUM HEOT€HOM U BepX-
HUM MasieoreHoM. Ec/i 3To conocTaBuTh ¢ pacTuTenbHOM G1opoi,
TO MOC/IeAHsIsI OblIa MpeCTaB/lIeHa B OCHOBHOM XBOMHBIMH M Ta-
MOPOTHUKOOOPA3HBIMH, TaK YTO MOSIBJIEHUE IPUOOB AO/DKHO OBITh
JATUPOBAHO AOCTATOYHO TO3JHUM IT€PHUOJOM.

OpHako, HECMOTPSI HA OTHOCHUTEJIBHYIO «IPEBHOCTH» IPHUOOB,
JAHHBIX MAJIEOMUKOJIOTUU SIBHO HEAOCTATOYHO JJIsI TOTO, YTOOBI
YeTKO MPeACTaBUTh IBOJIOLIUIO LIAPCTBA TPUOOB U €ro CBSI3U C pac-
TEHUSIMU Y XKUBOTHBIMU. KpOMe TOro, aieOHTONIOrnYecKyre cBeie-
HUSI O APEBHUX I'PUOAX SIBASIIOTCS JOCTAaTOYHO CKYZHBIMH, TaK KaK
TaJUTOMBI GO/IBIIMHCTBA IPUOOB IJIOXO COXPAHSIIOTCS B OTIIEYATKAX,
¥ BHIMaHUe GO/IbLINHCTBA Ma/Ie000TAHMKOB 06palileHo Ha XOPOLIO
COXPAHMBLINECS] OCTATKH COCYAUCTBIX PACTEHUH.

B nociefHYe O BI MOSIBUIACH HAZI@XK/IA, YTO ITAHHbIE MOJIEKY/ISIP-
HoM reHetnku (a”Hanus 18S PHK ¢ ucnonb3oBanueM 6asbl JAHHBIX
0aHKa reHoB, YMC/I0 MyTALMOHHBIX 3aMeH B Psifie TEHOB) MOTYT
IIOMOYb B YCTAHOBJIEHNHU Ma/IEOHTOJIOTUYECKON IeTONUCH. bbiio
yCTaHOBJIEHO, 4To Ascomycota 1 Basidimycota suBepruposanu 400
MJIH JIET Ha3a/, [OCJIe TOTO, KaK PACTEHUSI CTa/IA CYXOIyTHBIMU. DTH
JlAHHBIE COMOCTABHIIH C MTOC/I€HUMHU MaJIEOHTOIOTMYeCKUMH JJaH-
HBIMH, COTJIACHO KOTOPBhIM Ascomycota siBisieTcsi 6ojiee JpeBHeEH,
yeM Basidimycota. [Tocienguue «mosoxe» Ha 60 MH neT. YTo Kaca-
etcst Oomycota, TO UX MOSIBIEHHE MOXXHO OTHECTH K 60Jiee paHHUM
IIepHo/iaM, BEPOSITHO, OHY MOSIBUJIUCH TIOYTH 600 MJIH. JIET Ha3a[,

Jl71st pacyeTa CKOPOCTH 3BOMTIOLIUH TPUOOB MOJIE3HBIM OKa3a/10Ch
obOHapy)xeHue cymuaTtoro rpuba Paleopyrenomycites, Bo3HUKHOBe-
HUe KOTOPOTO IATUPYETCSI OKOJIO 400 MJIH. JIeT Ha3az. Eciv oTHecTn
aToT rpub K Pezizomycotina, TO B 3TOM C/Ty4ae MOXKHO MPEAIIOIO-
YXUTbh, YTO JUBEPTEHLMS XUTHPUAHO- U 3UTOMUIIETOB IIPOM30LIIIa
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630 MJIH JIET Ha3a/j, a pa3fe/ieHHe acKo- ¥ 6a3uAMOMHUIIETOB IIPOU30-
I1IJIO 500 MJTH JIeT Ha3a/j, O HOBPEMEHHO C ITOSIBJIEeHHEM COCYAHCTHIX
pacreHuii. [lonosmHUTeIbHbIE JAHHBIE O COBPEMEHHOM COCTOSIHUU
CUCTeMaTHKU Ipu6oB MOXKHO HaiiTu B KHurax C.H. J/lekoMmueBoii u
JI.B. Tapu6oBoii (2005) u FO.T. [IpsixoBa u .M. CugopoBoii (2012).

AHanmsupys CylIecTBYIOIIYe CUCTEMBI IPIOOB, MOYKHO 3aMETHTb,
YTO OHU CO3JABAIUCH C yYETOM JAHHBIX, IOTyYeHHBIX C UCITO/b30-
BaHHeM Hanbosiee COBpeMeHHBIX METOJOB HcciefoBanust. Hanpu-
Mep, B OCHOBE CHCTeM IPUOOB MOTYT JIe)KaTh JAHHBIE, TOJTyYeHHbIE
C UCITOJIb30BAHMEM J/IEKTPOHHOM U CKaHUPYIOLeil MUKPOCKOIIHH.
B 6oee mo3gHMX cHCTEMax B OCHOBY ITOJIOXKEHBI Pe3Y/IBTaThI, ITOJTY-
YeHHbIe IIPYU U3y4eHNH MOpP(OJIOr MY ONIpeie/IeHHBIX CTaJ 1l OHTO-
reHe3a rpu0oB, a B IIOC/IEJHUX CHUCTEMaX MPeobIajaloT pe3y/IbTaThl
MOJIEKY/ISIDHOM OMOIOTMH Y TEHOCUCTEMATHKH.

Crepyer Taxoke oOpaTHUTh BHUMaHMe Ha TOT $aKT, YTO YHCIIO
CHCTeM pacTeT B IMOC/IeJHUE TOABI C 0CO00M OGBICTPOTOM, U, KaK
CIIpaBe/INBO OTMEYAIOT, B OCHOBE 3THX HOBBIX CHCTEM JIEKUT He
CHCTEMaTHKa, a CUCTeMOTBop4YecTBO. [Ipu 3TOM HabmoaeTCs TeH-
JeHLYs «PACTaCKUBAHUS» OPTaHU3MOB, KOTOPbIE PaHee OTHOCHJIH K
uapcrBy Fungi, B apyrue napcrsa. OTMedaeTcst TakoKe ornpeesieHHast
HAIPaB/IEeHHOCTb B CTOPOHY YBE/THY€EHUsI CHCTEMATHYeCKHX OZApa3-
Jle/leHUi BHyTpH LapcTB. HanpuMep, HapcTBo KpacHbBIX BOZOPOC/Iei
BKJIIOYAET, COITIACHO HEKOTOPBIM CHCTEMaM, MOJVUMIIEPHIO, TIOA-
LJAPCTBO, OTAEI, KJIaCC, HAATUIL. BO3MOXXHO, TI03TOMY, [10 MHEHHIO
psifia uccaefoBareseii, GpuaOreHeTHUYECKasi CUCTEMA He YIIPOCTH/IA
HEKOTOpbIe CJIOKHOCTH MOPJOTIOruYecKoii, HO ellle YCHINIA HX,
IIPUYeM Ha OCHOBEe MeHee HaIJISIIHbIX IIOKa3aTesieil.

Mps1 yaenunu oco60oe BHUMaHUeE CUCTeMaTHKe 'PpUOOB He CIIy-
4aiiHo. /lo HeflaBHETO BpeMeHHU CHUCTeMaTHKa rpuOOB MaJsio WH-
TepecoBasia GMOTEXHOIOTOB M MEJUKOB, PAOOTAIOIMX C 3TUMHU
opranuaMamu. OfHaKO, HAYMHasI ¢ 80-X IOZOB MTPOLLIOTO CTOIETHS
B CBSI3M C MHTEHCHBHBIM pa3BUTHEM OHOTEXHOIIOTHUH, 3T 00/1acTh
VCC/IeJOBaHMS TPUOOpesa MpaKTH4yecKoe 3HayeHne. Hanpumep,
pasBHBaoLIeecsi TPUOOBOACTBO MOIVIO ObI MCIIOIB30BaTh OIpese-
JIeHHble MTHTMOUTOPBI WJIM CTUMY/ISITOPBI POCTa ¥ PAa3MHOXEHHS,
CBSI3aHHbIE C CHCTEMATHYECKUM T0IOKeHHeM rpuboB. MHTepecHO,
YTO Ha MPAKTUYECKYI0 3HAYNMOCTh MecTa rpuboB B 1japctBe Fungi
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ykassiBai enje npodeccop M.B. lopnenko. Crienyer oTMETHUTD, YTO
CHCTEeMaTHKa IPUOOB MPOILJIA IOCTATOYHO CJIOXKHBIH Iy Th, 0COOEHHO
IO CPABHEHMIO C TAKOBOM PACTEHUM, K LAPCTBY KOTOPBIX OCTATOY-
HO [J0JITO OTHOCHJIK U TPUOBL. B mpoliecce co3panus u coBepiieH-
CTBOBAHMUSI CUCTEMBI UCIIOIb30BAIUCh PAa3/TUYHble KDUTEPHUHU: OT
CPaBHUTETBHO-MOPPOIOTUYECKUX 10 MOJIEKY/ISIDHOM WM TOYHee
reHOCHUCTEeMAaTUKH, OCHOBAaHHOW Ha aHa/iu3e ceMaHTHUf, (6eKoB,
PHK u IHK). Ba)kHO OTMETHTH, YTO HAYMHASI C QO-X TOAOB MPO-
IIJIOTO CTOJIETHS Y)Ke He BhI3bIBAJI0 HUKAKUX COMHEHHWH BbIIe/IEHUE
rprbOB B CAMOCTOSITE/TbHOE LIAPCTBO, & MOC/IeYIOLIMe NCC/IeJOBAHMS
YTOYHUWJIH AUCKPETHOCTh LIAPCTBA TPUOOB, BBIJENIUB M3 HETO TaK
Ha3bIBae€MbIe «IICEBAOTPUOBI».

BroTexHomOrMs MCIIO/Ib3yeT rPUGBI KaK MPOAYLIEHThI GHOIOrnye-
CKY aKTUBHBIX COeIMHEHU I, IPUMEHSIEMBIX B ITUILEBOM UHAYCTPHH,
B MPOMBILUIEHHOCTH, B 60pbbe ¢ BpeJHBIMH HaCEKOMBIMU, B CO3-
JAHUU OMOCTUMYIATOPOB pocTa pacteHuil. B konie XX B. Havana
VMHTEHCHBHO Pa3BUBAThCSI TAaK Ha3bIBaeMasi «KpacHas» GMOTEXHOJIO-
I'Misl, OCHOBAHHAsI Ha CO3/IaHUH MeUIIMHCKUX ITPEerapaToB Ha OCHOBE
O6uonornyecku akTuBHbIX Bewects (BAB) rpu6os. U, Hakouen, B
cepenrte XX B. BHUMaHUe GHOTEXHOJIOTOB TlepeMeCTUIOCh Ha pas-
PYLIHUTETBHYIO IeATeIbHOCTh IPUOOB — GMOKOPPO3UIO CTPOUTETb-
HBIX MAaTe€pPHAJIOB U CO3/IaHHe OMOLMIOB, CO3/JaHKe KOHCEPBAHTOB
JJ1s1 TIMILEBOI MPOMBILUIEHHOCTH, pa3paboTKy Croco00B 3alUThI
MaMSITHUKOB U IPYTHX KY/JIBTYPHBIX LieHHOCTeH (KHUT, poTorpaduii,
KapTHH, TKAHEBbIX MAaTEPHUAJIOB U JP.).

B mocnenHue roapl paspylinTeabHas gesTebHOCTh IPUOOB
AKTHUBHO TPOSIB/ISIETCSI U B OTHOLIEHUU 3/I0POBbSI Y€TI0OBEYECKOTO
COLIMyMa — peYb UJET O PACIPOCTPAHEHUU MUKO30B. [losiBHUIHCH
JAHHbIE, YTO BCe OOJIbIlIee YUC/IO BUAOB IPHOOB BBI3BIBAIOT 3T 3a-
6oneBaHus1. B HacTosiee Bpemst gepMatopuTrs mopakaer 5-20%
B3POCJIOTO HACe/eHWUs], a CIIUCOK MOTEHI[UAbHBIX BO30OyAUTENei
MHKO30B BKJIIOYaeT y)xe 60siee 400 BUAOB rpuboOB.

Llenb >xe Halllel KHUTH — «KpacHasi» GMOTEXHOJIOTHsI, KOTOpasi B
6oJiee ILIMPOKOM CMbIC/Te BKTIoUaeT BAB rpu6oB, KOTopble HCITOb-
3yIOTCSI KaK JIeKapCTBEHHbIe MpenapaTsl U 3aMeHUTe N BellecTs,
MOJ/Ty4aeMbIX M3 PACTEHUI M YKUBOTHBIX B MMHUILEBON MHAYCTPUH.
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HekoTopbie 0CO0€HHOCTH XUMHY€CKOTO
CcoCTaBa rpuOHOM KJI€TKHA

B 3T0i1 I71aBe KHUTH TIPUBOJATCS JAHHBIE O T€X COEIUHEHUSX,
KOTOPbI€ AKTUBHO MCIIOIB3YIOTCS B COBDEMEHHOM MeIMIIUHE WU B
IPUOHBIX GUOTEXHOTOTUSIX.

2.1. /Iutupasl rpu6oB

OTHOCHUTETPHO HeJaBHO OMOXUMMUSI TUITHUO0B ObI/Ia 32Ty TAHHOM
Y MaJIo U3y4YeHHOU 06/1acThIo U, Kak mucan akagemuk E.M. Kperic,
3aC/Ty)KH/Ia Y HEMLEB ITpe3puTenbHOoe Ha3BaHue Schmierchemie (ot
rrarona schmieren - ma3ars). Ho y)xe B Hauaie XX Beka oTHOLIEHHE
K IUTMHUJAM Pe3KO U3MEeHU/IOCh O/1arofaps Ux BaxHelemy QyHK-
LIMOHAJIbHOMY 3HAYEHHUIO B )XUBOU KJIeTKE. JTUM HCC/IeSOBAHUSIM
B 3HAYUTE/IBHOU CTEMEHU CIIOCOOCTBOBAIO U3yYeHHE CTPYKTYPBI
MPOCTHIX U CJIOKHBIX IUITUAOB U Pa3BUTHE MPUOOPHOI TEXHUKH.

OcHoBHOIT Habop PocdonunugoB BO3HUK, BEPOSITHO, OYEHb
PAHO B DBOMIOLIMY PAaCTUTETHLHOTO U JXMBOTHOTO MHUpA. Takoe mo-
CTOSTHCTBO JIMITUJHOTO COCTaBa, @ UMEHHO TOT (aKT, YTO BCe 3y- U
MIPOKAPHOTHI COAEPIKAT B KA4eCTBE OCHOBHBIX poconumnuaos (PJ1):
docparngunsranonamut (P3I), pocharugunxonun (OX), a kpome
toro, kKapguonunud (KJI) u psig munopubsix ®JI, moaTBepkaaeT
BbIcKasbiBaHue E.M. Kperica o Towm, uTo, ecnu «mnpupoga Haiia
KaKOM-TO yJauHbIH CrOoco0 pelleHusi OMOOTUYECKOU 3aJa4H, TO
OHa COXpaHsieT ero B JasbHelel 3Bomonmn». OgHaKo Ha omnpe-
JeJIEHHBIX 3TArax Pa3BUTHS MOTYT MOSBUTHCS HOBbIE JTUIMHHbIE
MoJsieKkysnbl, Hanpumep, churromuenun (CM). Stor pocdonmmug
OTCYTCTBYeT Y OO/IBIINHCTBA 6€CII03BOHOYHBIX, Y KOTOPBIX €CTh €r0
6/1M3Kui aHastor — nepamuzadocopuasTanonamu. [Ipeanonararor,
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YTO cGUHTOMMETNH CBOMCTBEH OPraHU3MaM, HaXOAsILIMMCs Ha Goree
BBICOKHUX CTYMEHSIX 3BOMIOLMU. JTOT UHTEPeCHBIN pochonumnug, B
3HAYMTEbHOM KOJINYEeCTBE IPUCYTCTBYET B 6€/I0M BellleCTBe MO3ra
YesioBeKa 1, Kak ¥ PX, siB/isieTcs LIBUTTEPHOHOM, 06J1aIaeT BBICOKOM
YCTOMYHMBOCTBIO K OKHC/IEHUIO, YTO OY€Hb BAaYKHO [IJIs1 COXPAHEHUST
crabunpHOCTH MeM6paH. Tak, Hanpumep, y CM obHapyxeHa crio-
COGHOCTb MPOSIB/ISITh AHTUOKCUIAHTHOE JeHiCTBHE, YTO PUBOAUT
K aBTOMATU4Y€CKOM OCTaHOBKE IPOLIECCOB CBOOOAHOPAUKATBHOTO
OKUCJIEHUSI TUIUAOB. BpIlire ykazsiBasiocs, 4o CM ecTb y HEKOTOPBIX
rpuboB, mpuyeM Hanbosiee BEPOSITHO ero MPUCYTCTBHUE y ITpe/CTa-
BuTeseit Mucorales.

dochomunuasl, sBasouecs: aMGUNIATUYECKUMH MOJIEKyJIa-
MU, COCTaB/ISIIOT OCHOBY KJIETOYHBIX MEMOPAH, a TaKXKe SIBJISIIOTCS
npeJiecTBeHHUKAMH /ISl CHHTE3a MaKPOMOJIEKYJT, MOJIEKY/ISIPHBI-
MU IIallepOHAMHM, IPUHUMAIOT y4acTye B MOAUQPUKALNK GEe/IKOB,
C/Ty)KaT pe3epByapoOM BTOPUYHBIX MECCEH/KEPOB, 00eCIeYrBa0T
YIOPSIZ0YEeHHOCTh OHC/I0si MeMOpaH B YC/IOBHSIX TEIJIOBOTO LIOKA,
MOJY/IMPYIOT YCTOMYHMBOCTH K TOKCUYHBIM COeJUHEHHUSIM.

Hapsizy ¢ JaHHBIMU O TPUBHAIBHBIX GYHKLUMAX JTUITHAOB, €CTh
CBeJIeHUs], YTO JIUITHIBI SIBJISTIOTCSI BAYXHBIM KOMIIOHEHTOM He TOJTIbKO
KJIETOYHBIX MeMOpaH, HO u xpomocoM, [JHK-mem6panHOro kom-
TJIeKCa U sIIePHOTO MaTepHaia v y4acCTBYIOT B Peryasiiuu QyHKIU-
onmpoBanusa JJHK, kak nmpu HemocpencTBeHHOM B3aUMOZENCTBUHA
C ee CTPYKTYPOM, TaK U 3a CUeT U3MeHEeHUsI aKTUBHOCTH GpepMEeHTOB
MeTab0/11M3Ma HYKJIEMHOBBIX KHCJIOT.

PesepBHble mUMUAbI TPUOOB U JPOXOKEN MpeACTaBIeHble, I1aB-
HbIM 06pasom, TpuanuarmnuepuHamu (TAT') u a¢pupamu creprHOB
(OCT), 9BAAIOTCS HEOTHEM/IEMOU YaCThIO 06LIero MeTabonn3mMa
ALWITIULEPHUHOB, CTY)KaT OTIePAaTUBHBIM Pe3€PBOM KUPHBIX KUC/IOT
B OrocuHTe3e GocHOTUNULO0B U TOKATM30BaHbI TPEUMYLIECTBEH-
HO B JIMIIUAHBIX I'paHynax. Kpome Toro, ects cBefieHUs1, 4YTO OHU B
HeGOIBIINX KOTMYeCTBAX HAXOASTCS B APYTUX KJIETOYHBIX KOMIIap-
TMEHTaxX (MUKPOCOMax, MUTOXOH/IPHSIX, SIAPAX), CAHTE3UPYIOTCS in
situ ¥ UMeroT crielpUIECKUil COCTaB XUPHBIX KUCJIOT, YTO CBHe-
TeJIbCTBYET O CYL|eCTBOBAaHUH MPOCTPAHCTBEHHO-PAa3rPaHUYEHHBIX
nyzioB TAI' v BeImoTHEHUY UMU QYHKLM, HE OTPAaHUYMBAIOLIUXCS
TOJIbKO pe3epBHOM.
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[peamonaraioT, 4To IO CBOEMY CTPOEHHIO MeMOpaHa rpuO0B CXOA-
Ha C TAKOBOM JKUBOTHBIX. OCHOBHBIE KOMITOHEHTHI PpocdonmunugHoro
6uciost - PX u PO - ogHOTUIHBGI J15 TPUOOB, YXMBOTHBIX, PACTEHU I
n npokapuoT. CornacHO NOC/IeJHUM JJaHHBIM, cogepXaHue OXy nou-
Kywoujeiicsi 6akrepun Hyphomicrobium vulgare NP-160 nocturaer
35% OT CyMMBI OOIIMX TUITUOB, T.€. JaXKe OOJIbliIe, YeM Y )KUBOTHBIX.
Cnepnyet, 0lHaKO, OTMETHUTD, YTO ITPOKAPHUOTBHI, B OT/IMYHE OT BBICIIINX
OpraHusmoB, cuHTe3upyloT X Tonbko myreM N-meTHnIMpoBaHUS
sHJoreHHoro @5 c¢ BoB/leYeHUeM S-aZleHO3WIMEeTHOHMHA KaK J0-
HOPA METU/IbHBIX TPYHIIL.

MeMmO6paHbI JKHBOTHBIX ¥ TPUOOB OT/TMYAIOTCS OT MeMOpaH ¢poTo-
CHUHTEe3UPYIOIIUX OPTaHU3MOB TeM, YTO y IIePBbIX OCHOBHYIO YaCThb
MOJISIPHBIX JIMIUJO0B COCTABASIOT Iuepodochonunuast U chuH-
TOJIMITHUABL, 2 Y OTOCHHTETHUKOB IVIABHBIMU SIB/ISTIOTCSI IJTULI € POT/IH-
KOJIMIHJBI. B TO )Xe BpeMsi y 3e/1eHbIX BOLOPOC/IeN-MaKPOHUTOB Uy
Basidiomycota ecTs AMALMITIULIEPUITPUMETH/ITOMOCEPHH — JIUITH/,
crienMpUYHBII TOJIBKO JJIsI STHX I'PYII OPTAaHU3MOB.

M3BecTHO, YTO ANIMHHOLeIIOYeYHbIe YXUPHbIe OKCUKHUCTOTBI
(/DKOK) (oxcumnonviHeHaChILeHHbIE) LIKPOKO PACIPOCTPAHEHBI
y )XMBOTHBIX U pacTeHui. B nmocienHue rogpl momyyeHsl JaHHbIe,
noareepxaatomue Hanuuue JXKOK y rpu6os. OgHako myTu
CHHTe3a 3THX KUCJIOT Pa3/NYaloTCs Y OTHe/IbHBIX BUJOB I'PHOOB.
Y 6onpumHcTBa M3 HUX JYKOK siBistioTcst pesynbraToM feiicTBHs
MOHOAMMHOOKCHTeHa3, B TO BpeMsi Kak y Oomycota 1 acCKOMHULIeTOB
poaa Dipodascopsis (apoxoxu) B o6pasoBannu /JDKOK yuacteyror
LIUKJIOOKcUTeHasbl. [prubb1 06pasytor C,,, ¥ C,.5 JKMPHBIE KUCIOTBI,
KaK pacTeHUs ¥ BOAOPOC/IN, 0COOEHHO AKTUBHBIMHU IMPOJYLIeHTAMU
SIBJISTIOTCS TIceBAOorpr6sr Oomycota. B atom ciryyae Het pasmnamit
MeX/ly CHCTeMaTH4eCKUMHU I'PyTIIIaMH.

HepmaBHo 661710 TOKa3aHo, 4o U Apoxoxu (Rhodotorula bacarum,
R. aurantiaca v R. acheniorium) cMHTE3UPYIOT aPAXHUZOHOBYIO KHC-
noty. OlHAKO OT/IMYHS B COCTaBe IOTMHEeHACHIIeHHbIX JXUPHBIX
kucnot (ITHXXK) nposiBnsitoTest B ux criequpuaHOCTH: HaIIpUMep,
Oypble BOZOPOCIN CUHTE3UPYIOT 0 12% TaKo# peaKoil XUPHOMH
KHUCJIOTBI, KaK CTeapUJOHOBAsI, KOTOPOil HET y TpPUOOB M pacTeHUH.

C pacTeHUsIMH rpHOBI COMIDKAET HAIMYMe CCEHIIMATbHBIX JKUP-
HBIX KUCJIOT — JIMHOJIEBOM U nuHoneHoBou. [locnegHioo kuciory
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00pasyIoT TOIbKO MULIe/THa/IbHbIe I'PHUOBI, HO He POMOKH, Y KOTOPBIX
npeo61ajaroLiyie HeHAChILeHHbIE JKHUPHbIE KUC/IOTHI [TPeCTAB/IE€HbI
nanpmuTonenHoBol (Cy,) 1 onennooii (C,s,). HezaBHo, ogHako,
II0Ka3aHO, 4TO APOXOKH poza Rhodotorula 06pasyoT TMHOIEHOBYIO
KUCIoTy. [IpeacTaBisiioT MHTepec AaHHBIE O TOM, YTO HU3IIYE I'PUOBI
00pasyIoT y-IMHOJIIEHOBYIO KHCJIOTY, a BBICIIHE — O-THHOJIEHOBYIO.
OpHako B ocjieJHYE rofAbl yCTAaHOBIEHO, YTO rPUOBI poaa Aspergillus
B Ha4Ya/IbHOHM cTazuu Tpododasbl copepraT B TUMHUAAX MULIETHUS
06a n3zomepa Cp B CTazuM Xe unurodassl uaAeHTUPULHPYETCS
TONBKO o-C,5;. OCOOEHHO MHOTO JIMHOJIEBOI KHC/IOTHI B JIMITAJAX
Basidiomycota - conepxanue C, MoxeT gocTuraTh 6omee 70% ot
CYMMBI JXUPHBIX KHUCJIOT. OTUM 0a3uAMOMULIETHI OT/IMYAIOTCS OT
ACKOMULETOB Y MyKOPOBBIX T'PUOOB.

WHTepecHyio HHOPMALMIO O reTepOreHHOCTH TPUOGOB MOXKeT
JATh IaJIbHETIIIee COTTOCTAaB/IEHHE UX IMITUAHOTO COCTABa C BBICIIMMHU
3YKapHOTaMH M MPOKapHoTaMH. [IpHHATO CYMTATh, YTO OCHOBHOM
HeHTPa/JIbHBIM U], MeMOpaH — XOJIeCTepUH — crienuduyeH s
YXUBOTHBIX, CHTOCTEPHH — JIJISI PAaCTEeHHH, a 9PTOCTEPHH — JJIsl TPH-
60B. OfHaKO MOTy4Y€eHbl JAHHBIE O TOM, YTO XOJIECTEPHUH SIB/ISIETCST
JOMHHHPYIOIIMM CTEPUHOM KPACHBIX BOAZOPOC/IEH, Psiia pACTEHH 1
mukpowmutieta Trichoderma reesei. Y Munie1iaabHbIX rPUOOB Ha ITPU-
Mmepe Gibberella fujikuroi mokasaHo, 4YTO OCHOBHBIMH CTEPUHAMU, B
OT/INYHE OT JPOXOKEH, SIBJISIFOTCS 24--MeTH/I-CTEPUHOBbIE COeIITHe-
HUSI, KOTOPBIe 00pa3yIoT, HapsAy C 9ProCcTepUHOM, OPacCUKaCTePHH,
24-METHJIXOJIECTEPHUH, TOTJA KaK y APOMOKEeH CHHTE3UPYeTCsI eH-
CTBEHHBIN 24-MeTH/ICTEPUHOBBIN KOHEYHBIH TPOJLYKT — IPTOCTEPHH.

WHTepecHO, YTO COCTaB CTEPUHOB ITPE/IOJIATAOT UCII0/Ib30BaTh
151 TAKCOHOMHH arapHKOBBIX 'PHOOB Ha pofioBoM ypoBHe. Hanbornee
3HAYMMBIM B Ka4eCTBe XeMOTaKCOHOMHMYECKOTO KPUTEPHSI CYUTAETCS
5-AUTHPO- U 22-JUTHAPOIPTOCTEPHHEI, & TAIOKE XOJIeCTePHH.

Oco06bIit COCTaB CTEPUHOB UMEIOT OOMHUIIETHI, Y KOTOPBIX 3ProCTe-
PHH He SIB/ISIeTCSI OCHOBHBIM CTEPUHOM. B rpymnmy creprHOB oomMHu-
LIeTOB BXOZST: XOJIECTEPHH, IECMOCTEPHH, 24-MeTHJIEHX0/IeCTEPUH
u uHorga ¢ykocrepuH. [locnenuuii mpeobaasaer y BunoB Achlya.
MHTepecHO, 4TO 1o/, AeicTBHeM TpuaeMopda — MHTHOUTOPA CHH-
Te3a A>-A7-n3omMepa3 — y OOMHUIIETOB CHHTE3UPYeTCsl IAHOCTEPHUH,
a He IIUKJIOTIPOIIMJICTEPUHBI, HAlPUMeP, IMK/I0aPTEHOJI, KOTOPBIHA
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CBOMCTBEH pacTeHUsIM. TakuM 06pa3oM, 10 COCTABY JTUITHUIOB TPUObI
0GHAPY)KUBAIOT CXOZACTBO KaK C YXUBOTHBIMH, TaK U C PACTEHUSIMU U
Jaxe c mpokapuoramu. OfHaKo Ha/iure cGUHIOMHUETNHA U CITel]-
MPUYECKUX CTEPUHOB IT03BOJISIET TOBOPUTD O TOM, YTO IO COCTaBY
JIUMUJ0B HEKOTOPble TPUOBI 6ojiee OIM3KHU K JXUBOTHBIM, Y€M K
OCTaJIBHBIM IJaPCTBAaM OPraHUYeCKOTO MHPA.

OcHOBHBIMU PYHKIUSIMHU JTUIMHAOB CYUTAETCS T.H. MAaCCHBHAs
"bulk”-dyHKkuusi, moppaszesomascs Ha CTPYKTYPHO-YHKIHO-
HAJIPHYIO U 3aI1aCHYI0, U crienrdryeckast peryasitopHasi QyHKLHsI.

M3BecTHO, YTO MepPBUYHON QYHKILMEH JTUNMUAHBIX MeMOpaH
SIBJISIETCST CO3JAHMe MOTyIpOHULIaeMoro 6apbepa kietku. Kpome
TOTO, OHU SIBJISIFOTCSI MATPUKCOM /15T O€JIKOB, Y4aCTBYIOIIMX B TAKMX
BAKHBIX PYHKIMSIX KaK FeHepUPOBaHUe SHEPTHH, Tlepejada CUrHaa,
obecrieyeHune TpaHCOpTa BelecTs, perunkaunu JHK, cekpenuu,
peryisiii aKTUBHOCTH MeMOPaHHO-CBSI3aHHBIX pepMEHTOB U Ap.
JlunuaHbIA GUCION MIa3MaTHYecKux MeMOpaH o6pa3oBaH pocdo-
munugamu (OJ1), rmukonunugamu (I71) u creprHamu.

Ha nportiecc popmooGpa3oBaHus JKUBOM KI€TKH 3HAYUTETbHOE
B/IMSIHHE OKa3bIBaeT $pa3oBOe COCTOSIHHE MeMOPaHHBIX TUIH/IOB,
KOTOpbIe 06eCIeYrBaIOT MOALEeP)KaHHEe JKUAKOCTHOCTH (MaTpyuvHast
dyHkuwms), crabuabHOCTH (MexaHU4YecKast QYHKIHMS) U MPOHULA-
emocTu (GapwepHast pynkuwmst). M3BecTHBI HECKOTBKO Haz0BbIX
IepexoJoB, U3 KOTOPBIX HanboJjiee N3y4deH Iepexof U3 KUIKOKPH-
CTA/JTMYECKOTO COCTOSIHUSI B TejieBOe, TIPU KOTOPOM COXPAHSIETCS
OUCII0HOE COCTOSTHME MeMOPaHbI, HO MEHSIETCSI €€ XUIKOCTHOCTb.
MemO6paHa MOXXeT HaXOAUTHCSI B TeKCAarOHAIbHOM COCTOSIHUH U KY-
OGryeckoM, MpUYeM IPH STHX Pa30BBIX MTE€PEXOJAX JKUIKOCTHOCTD
MeMOpPaHbI COXPAHSIETCSI, HO TepsieTcs ee GUCIOMHOCTD. B 3aBucu-
MOCTH OT PU3UOIOTUYECKOTO COCTOSTHUS KJIETKa MOXKET pery/Iu-
pPOBaTh COCTOSIHME MeMOPAHbI ITyTeM COOTBETCTBYIOLLETO 1Mog00pa
JIMIIAGHOTO cocTaBa. Tak, Harpumep, MpY BBICOKOH TeMIleparype
VI HU3KOM COZEep)XaHUU BOZBI 06PA3yIOTCs reKcaroHajabHas U
Kyb6udeckasi ¢passl. B mociesnue rogsl B usydeHnu pasoBbIx mepe-
X0Z,0B MeMOpaH, mToMuUMO $pocPOTUITNOB, 3HAYUTETbHOE BHUMAaHHe
yAesnsieTcsi CTepUHaM, B YaCTHOCTH, XOJIeCTEPUHY U DPrOCTEpPUHY,
BXOZSILIUM Hapsifly co cGUHTOMUMUIAMH B JOMEHHBIE CTPYKTYPBI,
MOJTyYMBLIVE Ha3BaHUeE TUMUAHBIX padpToB. PadTh MOXKHO BHIETH
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T10/, MUKPOCKOIIOM, UCITO/Tb3YsI TO/TUEHOBBIN aHTUOUOTHK PUITHIIMH,
KOTOPBIH criendpruecKy OKPALIMBAET 3-[3-0KCUCTepHHBL. JTO IMO-
3BOJIMJIO YCTAaHOBUTD, YTO padThl PACIIO/IATAIOTCS B PACTYLLeH YacTH
Ha KoH4MKe rudsl. THrnbrposaHre 06pa3oBaHysi COUHTOUITNOB
y Aspergillus nidulans nyTem HcIo1b30BaHUSI MUPUOLIMHA BBI3BIBAJIO
OCTaHOBKY pocTa Tudsl 1 0O6pa3oBaHre GOKOBOTO BETBIEHUS, YTO
MIO03BOJIMJIO TPEATIONIOKUTH, YTO padThl HEOOXOLUMBI JJIsI TIOJISIPH-
30BaHHOTO poCTa rpubOB.

PadTb! pasryaroTcs He TOMTBKO MO COAEPIKAaHUIO MHAUBH/YaTb-
HBIX JIMNTUJO0B ¥ UX Ka4eCTBEHHOMY COCTaBy, HO M IO BeinurHe (0T
10 — 100 /10 1000 MKM). J/IUNIUAHbIE JOMEHBI, COAEPIKALIYE IPENMY-
wectBeHHO crepuHbl (SRDs-padrer), 6omee KpynHbIe [0 pazMepam,
AKTUBHO Y4aCTBYIOT B MopdoreHese rpuboB U crieiruduyecky pac-
nojararTcst Ha KoH4rKe rudbl. SRDs-pad el He 06HAPYKMBAIOTCST
y noukytouuxcst apoxoxeir Candida albicans, HO IPUCYTCTBYIOT B
MulenuanbHou popme 3tux rpubos. Takum oGpa3om, HamUYHe
CTEPUHCOAEPIKALUX TUITUSHBIX JOMEHOB B MeMOPaHaX MOXKHO pac-
CMaTpUBaTh KaK OJUH U3 MEXaHU3MOB, OKa3bIBAIOLIMX BIMSHHUE HA
YXM3HeJesITeIbHOCTD KJIETKU U ee MeTabo/Tn3M.

Crenyer 0060 OCTAaHOBUTHCSI HA CUTHAIBHOM QYHKIIUY JTUITH/L-
HBIX MosieKy/1. TpaHcMeMOpaHHasl epejjaya CUTHaIa MOXXeT OCy-
IIECTB/ISITHCSL Yepe3 MOHHbIe KaHAJIbl, PeLieNTOPHbIe KMHA3bI WIIN
yepes pelenTop-aKTUBUPyeMbIil 3pPeKTOpHBIHI PpepMeHT, KOTOPbIi
obpasyeT BHYTPHUKJIETOYHbIe BTOPUYHbIE MecCceH/Kepbl. Tak Kak
a¢dexTopHbIe GepMEHTHI IOKATM30BAHbBI HA TOBEPXHOCTH KJIETKH,
MeCCeH/DKePhl 4acTo 00pasyloTcsi U3 MeMOPAaHHBIX KOMIIOHEHTOB,
OCHOBHYIO MaCCy KOTOPBIX COCTAB/SIOT GPOCHONUTHIBI.

MecceHmKep nepeiaeT CUIHa/I KUHA3aM B pa3/IMYHbIe KaCKa/pbl,
3aTeM aKTUBUPYIOTCST GAKTOPBI TPAHCKPHUIILMK U CUHTE3 GeJKOB,
bopmupysi, TakuM 06pa3oM, GpU3HOTOTUIECKUI OTBET, KOTOPBII
MOXXeT ObITh 3a/IefICTBOBaH B IpoLecce MOpdOreHeTHUECKOM Ard-
depeHLMPOBKY MM LPYryX KJIETOYHbIX Ipoleccax. Kpome Toro,
HEKOTOpble PpU3HYeCKHre WM XMMHUYeCKHe CUTHAIbl MOTYT B3a-
MMOJefCTBOBaTh HEMOCPEACTBEHHO C JTUMUIAHON COCTaBASIOLIeN
KJIETOYHOU MeMOpaHbl, BbI3bIBasi € MOAUPUKALUIO, YTO TPUBOAUT
K M3MeHeHHI0 KOHPOPMAIMH PELeNITOPHOTO Ge/lKa U BKIIOYEHUIO
CUTHAJIBHOM cucTeMbl. Bce BTopyUYHbIe TUMHHbIE MeCCEHKEPHI
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00pa3yrTCs U3 OCHOBHBIX MEMOPAHHBIX MpeALIeCTBeHHUKOB — PX
u CM. ®X rugponusyercsi B pe3y/ibTaTe pelenTop-0nocpesoBaHHON
cTuMyssinuu crieguyeckoi pocponmmnassl C c 06pa3oBaHreM Jua-
uunruuepuna (JAD) viu yepes crumynsinuio pocdonumaser D ¢
o6paszoBanueM pochatuanoii kucmorel (OK). lanee PK moker mpe-
BpauaTecs B mn30-PK mog geiictBuem dpocdonumaspr A-TUTA UITH
B IAT nop, netictBuem dpocdarugar-pocdorunponaser. JAI Taroke
MO)XeT 06pa30BbIBaThCs pochornHozuTH A -crienndraeckoii pocdo-
nunaszoit C, geiictByromeil Ha pocdarnauIMHO3UT-4,5-Audocdar.

O6pa3soBaHHble B pe3yibrare geiictsus pocdonumnas PK, muzo-
@K v granm AT epuHbI IMEIOT OTHOLIIEHHe K KOHTPOTHMPOBAHUIO
MHOTHX K/1eTOUHbIX QyHKuui. [JAT sIBAsIeTCSI aKTUBAaTOPOM IPOTe-
nHkrHa3bl C, a PK n muzo-PK crumynupyror pa3nuyHble KHA3bI
u akTuBUpyOT Ras-MAPK myTs nepesauu cursanza v oKasblBalOT
B/IMsIHME Ha nponvdepaTuBHble cBoiicTBa KieTokK. CM, Kak u ®X,
rugponusyertcsi pocdonnmnaszoii C c obpazoBanueM pocoprixommHa
1 LlepaMH/a, KOTOPBIH, B CBOIO OU€pe/ib, TAK)KE SIBJISIeTCSI BTOPUYHBIM
MeCCeH/PKEePOM, YYaCTBYIOLINM ITyTeM HHIMOUPOBaHHSI aKTUBHOCTH
¢docdonunaszer D B perynsmun nuronruddepeHIMPOBKY U APYTHUX
nporeccax. Taknum 06pa3om, OTMeYaeTCst MPOTUBOIOIOXKHOE BIHSI-
Hue munuoB: JIAT ctumynupyer akTHBHOCTD IipoTernHKHIHA35bI C (B
npucyrtcreun Ca** u pocdonunuzos), a mpoussogHoe CM - chun-
TeHUH — UHTUOUpYeT.

3aKaHYMBAas 3Ty IIaBY, XOUeTCsI IPUBECTH BHICKa3bIBaHME aKaJie-
muka E.M. Kperica Ha ogHOM 13 ero BeicTyruieHU B JleHUHTpaze:
«MBbI TOKa Masio 3HaeM 0 PyHKIIMOHA/IbHOM 3HaYeHUH JIMITHJOB, HO
yIKe cefi4ac yAUB/IsIeMCsI, KaK BOYKHBI 1 MHOTOQYHKLIOHA/IbHbBI 3TH
COeVHEeHUS».

2.2. BuononuMeprl KI€TKU M KJIETOYHOM CTEHKHU
rpu6oB (IMoau- U aMUHOTIOTUCAXAPUIbI)

Knerounas crerka (KC) nmeer ype3BbrdaiiHO BAYKHOE 3HAYE€HUE
JJIS1 BCeil KJIETKU: el0 OTpeJesieTcsi pa3Mep KJIeTKH U ee popma
Ha BCeX dTalax XU3HEHHOTO IJUKJ/Ia. JTO He MepTBasi, HeaKTUBHAsI
CTPYKTYpPa, KOTOPYIO CPaBHUBAJM CO CTEHAMHU /IOMa, HECYLIUMH
TOJIBKO OTIOPHYIO HAarpysKy, a JXHUBasi, JUHAMUYecKasl CUCTEMA,
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AKTUBHO B3aUMOJEHCTBYIOLIAs C HIDKeJIeXallell NpOTOIIa3MOH U
OKpY)Kalolleil cpefjoii M1 KOHTPOIHUPYIOLasi POCT IPUOHOM ruQBbl.

CBezeHUs1 0 CTPYKTYpe, cocTaBe u 6nocuHTe3e KC MOYXXHO HaTH
B 0030pHBIX pab0Tax, HUTHUPYEMBIX B CIIUCKe JTUTepaTypbl. Bo Bcex
MICC/IeJOBAHUSIX MOXKHO IIPOC/IEIUTH KJTIOUEBYIO POJIb MeTabomn3Ma
XAUTHHA B pocTe TUGBI U TOT GaKT, YTO MUKPOPUOPHI/IIBI XMTHHA
SIBJISIIOTCSI TIEDBUYHBIM «CKEJIETOM», Ha KOTOPOM CTPOUTCS KJIeTOY-
Has CTeHKa.

PocT rpuGHOIT K/1eTKH MOXeT ObITh 1160 cheprudecKuM, 1160
AMMKaJIbHBIM (ITO/IIPU30BAHHBIM). [1epBbIii CBOMCTBEH IPOMOKEBBIM
OpraHM3MaMm, BTOpOil — MuuearanbHbIM rprdam. Crnres KC y mo-
CJlelHUX MPOMCXOJUT B [IBa 3Tarna. Tak Ha3dpiBaeMast mepBuyHasi KC
CHHTEe3UPYeTCs ITyTeM OT/IO)KEHHSI HOBBIX CJIOeB GMOIIOJIMMEPOB Ha
koH4MKe rudsl, BropuyHasi KC obpasyercst B [UCTaIbHON YacTH
ridbl, 0OBIYHO OT/IOYKEHHEM HOBOT'O MaTepHasia Ha HAPY)KHOM YacTH
nepsuyHoii KC. CoiicTBa aTux aByx TunoB KC pasnuyner. Tak, nep-
BuyHast KC Gojiee XpyriKasi U JIETKO TIU3UPYETCS B TUITOTOHUYECKOM
pactBope. [Ipu npeBpamienun Bo BropuuHyio KC, sata crpykrypa
MeHsIeT CBOY CBOIMCTBA, CTAHOBSICH G0JIee IIPOYHOM 1 60J1ee TOJICTOM.

[Mpouecc yBennuenust npouyHoctu KC rpu6GoB BKIIOYAeT criefy-
IOLIMe DTAlbI:

1) IIOTIepPEeYHOE CBS3bIBAHKE KOMITIOHEHTOB;

2) CBSI3bIBAaHKE WH/VBU/YAIbHbIX ITOMMCAXaPUJOB B MUKPODHU-

OpUJIIBI;

3) oTioXKeHHe HOBbIX KoMoHeHTOB KC.

Cor/lacHO COBpEeMEHHBIM INpeJCTaBlIeHUsIM, 0Opa3oBaHHe I'H-
danpHOI WM APOXOKENOf00HOI KIeTKH y TPUOOB MOXXHO TIpef-
CTaBUTh, HA OCHOBE CTALMOHAPHOM («steady-state») u rudougHOM
Mogesiell, BKTIOYAIOLIYIO «L[eHTP yIpaB/IeH!s JBIDKeHeM Be3UKY/I».

CorsacHo nepBoil MOAie/IU, XUTHUH U IIIOKaH CUHTE3UPYIOTCS B
arnekce rudbl ¥ OHM KOBaJIEHTHO He CBSI3aHBI, UTO ie/IaeT KJIETOYHYIO
CTEeHKY r'MGKOM U JIerKo MeHsiIolel cBoo popMy. YairHeHHe rudsbl
MOXKET MPOUCXOJUTD TOTIBKO B C/Ty4ae, eC/IU MPOUCXOAUT 06pa3oBa-
HHe TTONePeYHBIX CBsI3ei XUTHHA C IJIIOKAaHOM U KPUCTA/UTH3aLysI
XUTHHA.

Bropast Mozie1b OCHOBaHa Ha ITPEAIIOIOXKEHHH, YTO B arieKce rudbl
VMeeTCsI CIlel]Ua IbHBIHN LIeHTP, KOTOPBIH yIIpaB/isieT CKOPOCTBIO IBU-
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YKeHHUSI Be3UKYJI, IePEHOCSIINX CyOCTPAThI /151 CHHTe3a KJIeTOYHOU
CTeHKH. JTO CIeljaJbHble MaKPOBE3HUKY/Ibl, KOTOPbIe B CBETOBOM
MHKPOCKOII BBII/ISISAT KaK TEMHbIE TeJIbLId, M KOTOPBIE MOMY4YHIN
HasBaHue criuTieHkopmep (Spitzenkdrper). Eciu ckopocTs iBrKe-
HUSI MUKPOBE3HKYJI JOCTATOYHO BeJIMKA, TO IIPOUCXOAUT Y ITMHEHHe
rudbl 1 0oOpaszoBaHue MULeIHs. B 9ToM mpoiiecce 3HaYMTETbHAS
pOJib B pocTe rudbl MPUHAIJIEXUT TakKe F-aKTHHY 1 MUO3WHY-V.

HecomHeHHBIi1 HHTEpec IpeCTaB/IsIOT JaHHbIe, OCHOBAaHHbIE HA
¢unorenernyeckom cpaBHenn pPHK u koHcepBaTUBHBIX 6€/IKOB,
MO3BOJISIIOIYIE 3AK/TFOYUTD, YTO alIMKAJIBHBIA POCT TPUOOB CXOZEeH
C POCTOM ITBUTBLIEBBIX TPyOOUYEK M KOPHEBBIX BOJIOCKOB, ¥ CaM MeXa-
HU3M yAJIMHeHYsI TU¢ HallOMUHAeT JBIDKeHHe ameO.

Y MuleMaabHbIX TPUOOB MOIIEPEYHO CBSI3AaHHBIMU KOMITOHEH-
tamu Mukpopu6pr KC siBrisieTcst XUTHH U TPUIUIETHBIN XeJTUKC
B-1,3-I/II0KaHOBOI Lieny. DTH JBa OUOMOIMMepa IPUJAIOT TPOYHOCTh
KC rpu6oB, npudeM 0coOyl0 yCTOHYUBOCTH MPUAAIOT XUTUHOBBIE
tenu. C MpaKTHYeCKUX MO3ULMI HauOOIbLIMIT MHTEPeC NMpe/iCTaB-
JISIIOT IMEHHO 9TH /IBa GMOTIO/IMepa — XUTHH U [3-1,3-IIoKaH. M xoTst
IO CHX TIOP OCHOBHBIM MCTOYHHUKOM XUTHHA SIB/ISIIOTCS Kpabsl (CM.
Yacrs 3, pasg. 2.10), XUTHH rPUGOB OTIIMYAETCS IO PSILY CBOMCTB OT
XATHHA YWIEHUCTOHOI'HX, YTO OIpeesisieT MPeAOYTUTeIbHOE HC-
M10/Ib30BaHME AMUHOIIOJIMCAXapUA TPUOOB B MeIUIIVHE.

XUTHH BBINOJTHSIET B TPUOHOM K/IETKE Psifl, 04€Hb BOKHBIX QyHKIIMH, B
YaCTHOCTH, y4aCTByeT B aHTHCTPeCccoBoi 3auure. [Ipowiecc coxpaHeHwst
KJIETKY TIPY HeO/IaronpysITHBIX BO3JEHCTBUSIX 3aBUCHT OT cocTaBa KC,
B YaCTHOCTH, OT yPOBHsI B Heil xuTHHa. [Ipu nepexozie rprboB B CTAIO
17r0¢a3bl IPY rOJIONAHUH IIPOMCXOAUT 00Pa30BaHME TIOKOSIILIVIXCS KJTe-
TOK, IIPY TOM PEe3KO YBeJIMYMBAETCsI COZIePYKaHYe XUTHHA, HAallpuMep, y
Asperygillus niger copepyxaHyie 3TOTO IOMMepPa YBe/TMIMBAETCS B CPEHEM
B 2,5 pa3a. MIHTeHCHUKAIMsI CHHTe3a XUTHHA, KOTOPBIN HeIApOM Ha-
3BIBAIOT «IJUTOM» KJIETKY, IPOUCXOAUT TOJIBKO IIPH OTpe/ie/IeHHBIX
YCJIOBHSIX, @ IMEHHO Ha (oHe M3MeHeHUs B COCTaBe MeMOPaHHBIX U
HEeUTPa/IbHbIX JIMIHZOB, A TAOKe MUKPOBSI3KOCTH JIUIIMIHOTO OUCIION.
[MpoucxopuT oGorarieHre MeMOPaHbI GocaTHAMITTHOZUTOM (TTOYTH B 3
pasa), a B COCTaBe HEMTPa/IbHBIX JIMITHUOB yBE/TMYHBAETCST yPOBEHb 3PH-
POB CTePHHOB. JTH IAHHBIE T03BOJISTIOT IIPETIONIOKIT, ITO YBe/TUeHH e
KOJIMYECTBA XUTHUHA KOHTPOIUPYETCsI ONpeie/IeHHBIMU U3MeHEeHHsSIMU
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B COCTaBe JIMMUIHOTO GHC/Ios (rUnepcrHTe30M psizia GocPOMMITHAOB U
CTEPUHOBBIM «MEXaHU3MOM» ).

CooTHoleHre cpyKTypHbIX KoMroHeHTOB KC — XUTHHA U I71I0-
KaHa — U3MEHsIeTCs He TOJIBKO B IPOIiecce OHTOTeHe3a MULIe/THaIb-
HBIX TPUOOB, HO M 3aBUCHUT OT COCTABA CPeJbl KyJTbTUBHUPOBAHHUSI.
Insi Aspergillus niger moka3aHo, 4TO HauOOJIbIIee KOTUYECTBO
XUTHUH-TI0OKaHOBOro KoMmiutekca (XI'K) oGpasyetcs Ha cpepax ¢
€axapo30¥ M1 AMMOHUMHBIM a30TOM IPH CHU/IBHOM 3aKHC/IEHUH [0
pH 2.0. Hau6ospliee KomyecTBO IIIOKaHA 110 CPABHEHUIO C XUTH-
HOM 00pa30BbIBAJIOCh Ha CPeZIaX C BBICOKHUM cofiepykaHueM a3ota. C
YKUBOTHBIMH I'PUOBI COMMDKAET U TOT PaKT, YTO yIBTPACTPYKTYPHAs
JIOKA/TM3alyisi XUTUHA B KJIETOYHOM CTE€HKe 'PUOHBIX CITOP MPAKTH-
YeCKH TaKasi Jke, KaK ¥ B KyTHKy/Ile HaceKoMbIX. TeM He MeHee myTH
00pa3oBaHMs XUTHHA, BEPOSITHO, PA3/IMYAOTCS Y MULIETUATbHBIX
rpu6os u Arthropoda.

Y HexoTOpsIX rpu60B Ha noBepxHoctH KC oOGHapyXeH cin3u-
CTBIN MaTepHaJI, COCTOSILIMI U3 MOJIMCAaXapUAOB, MIPeJCTaBI€HHbBIX
B-rII0KaHaMH, COAePYKAIIMH TOJIBKO T/TIOKO3HbIE €IMHULIBI, U CO-
e MHEeHHBIMHU [3-1,6-CBSI3SIMH C KOKJOM TPeThell e IMHULIEH TTIOKO3BI
10 JTHe OCHOBHOM Lerti. Ha BHentHelt noBepxHocty KC rudbi mpu-
CYTCTBYeT S-IIIOKaH, COCTOSIIIMN MCK/TIOYUTETBHO U3 1,3-CBSI3aHHBIX
[JTIOKO3HBIX OCTATKOB, K 0COObIe ruAipodoOHbIe GeTKH, Ha3bIBaeMble
ruzpodoOrHaAMH, a TAK)Ke MUTMEHTHI GeHOTbHOU IPUPO/IBI — MeJTa-
HUHBL. Boripoc o Tom, nmpucyTtcrBytoT v B KC rpuboB 6Genku, Bceraa
BBI3bIBaJI JUCKYCCUHU B CBSI3W C TAKUM KPUTEpPHEM, KaK YHMCTOTA
BoieneHHbIX KC. BonpiumucTBo 6e1koB KC SBISIIOTCS ITMKO3MIIH-
POBAaHHBIMH; KPOMe TOTO, MPUCYTCTBYIOT O€IKH, y4acCTBYIOLIME B
TPAHCIIOPTe )KeJie3a, U CrieliaabHble Oe/KH, CTIOCOOCTBYIOLIME BbI-
YKMBAHUIO B cTpeccoBbIX ycs1oBusiX. B KC rpu6oB o6Hapy keHbI TaKKe
MOJTMICaXapH/bl, KOTOPbIE PACITO/IOXKEHbI HA BHEIIIHEW TOBEPXHOCTH
¥l 3AIMIIAIOT [JTUKONIPOTeNHbI Gostee rmybokux ciaoeB KC.

YctaHoBeHo, 4To coctaB OenkoB KC, KOBaJIeHTHO CBSI3aHHBIX
C MO/IMCAaXapUAAMH, 3aBUCUT OT OKPY)KAIOIUX YCJIOBUIM U CTaIUH
pa3BuTHs. Ha moBepXHOCTH IPUGHBIX KIETOK PaCIOIaralTcs
TaK)Ke 0coOble 6e/TKH, KOTOPbIe MOTy4YHId Ha3BaHUe aMUJIOUIHbIE
6enxu. OfMH U3 TaKuX G€/TKOB — IIOKAaHTPaHCdepasa — BbIIe/IEH C
noBepxHocTH gpoxokeil. Cogepkarumiicst B KC HeKOTOpBIX rpu60B
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MUTMEHT YepPHOro 1BeTa (peHONbHOU MPUPOIbI — MEJIAHUH — BbI-
MOJTHSIET 3aL[UTHbIE PYHKUMHU 61arogapst TOMy, YTO B €r0 MOJIEKY/Ie
MPUCYTCTBYIOT HecllapeHHbIe 3/1IeKTpoHbl. Kpome Toro, menaHvnH
00/1a/1aeT BhIpa)KEHHOM aHTHOKCHUAHTHOM aKTUBHOCTBIO.

B k1eTo4uHOi1 cTeHKe TPUOOB CONEPIKATCSI YPOHOBbBIE KHUCIOTHI.
OHM BXOJSAT B COCTaB KJIETOYHBIX re€TePOIOINCaxapuioB. s my-
KOPOBBIX 'PMOOB XapaKTepeH MyYKOpaH 1 D-I/TI0OKypOHOBast KHC/IOTa
(MykopoBas). B cocTaB MyKkopaHa BXogsT: D-I/TFOKypOHOBast KUC/IOTA,
L-maHHO3a, D-¢dykosa. MykopaH B k1eTouHoil creHKe Mucorales
CBSI3aH CO CIIOPOTIO/IJIEHHHOM.

Jl71s1 co3maHMsI Me JULIMHCKHX IIPENapaToB HAaUOOIBIINI HHTEpeC
npencTaBisior coaepxainpecst B KC rpu6oB roKaHbl 1 aMHUHOTIO-
nrcaxapuzpl. B mociegHee BpeMsi YpOHOBBIE KMCIOTBI 1 MYKOPaH
CYUTAIOTCS TTePCIIEKTUBHBIMU C TOYKH 3PEHUSI UX UCIIO/Ib30BAaHUS
B KaueCTBe MPOTHUBOOTEYHbIX coeuHeHuit. boree moapo6HbIe cBe-
JeHus o BelecTBax, copepxxauiuxcsi B KC rpu6oB u 06magaronmx
JIeKapCTBEHHBIMH CBOMCTBAMM, MOXKHO HaiTu B YacTtu 3, pasg, 2.2.

2.3. Cmopono/jieHVH U KapOTHHOM A bI

CriopormnosnneHuH, 6rarofapsi CBOMM HEOOBIMHBIM (PUBHKO-XH-
MUYECKHUM CBOMCTBAM, TPeCTaB/IsieT HHTepeC B GMOTEXHOIOTHUH U
HICIIO/Ib3YeTCs B MPUGOPOCTPOEHUH (/151 TOKPBITHST 0CO60 OXpaHSI-
€MbIX TIOBEPXHOCTEH) U B MeAMIMHE (sl JTUTETbHOTO XPaHEH st
B KPUTHUYECKHX YCTIOBHUSIX 0CO00 LIEHHBIX MPENaparos).

Cropomo/IeHUH — Ype3BbIYaiiHO YCTOMYHNBOE COeIMHEHHE, KO-
TOpOe He TH/IPOTU3YeTCs Le/I09aMU, KUCIOTaMU (CepHOM, COMSTHOM,
docdopHoit u ap.). lerpagaius CriopornoieHUHA TPOUCXOAUT
TOJIBKO MPH JeHCTBUU CHUIBHBIX OKHMCIUTEe (030H, MEPEeKUCh
BOZOPO/ia, a30THAsi KUCJIOTA, XPOMOBAs KUC/IOTA). DeMeHTHast
¢opmyna cnopononnenuna: C, H . O, . Ilpeanonaraor, 4to
CIIOPOTIO/IIEHUH UMEEeT CBOUM MpeZIleCTBEHHUKOM KapOTHHOMU/bI
1 3pUPBI KAPOTHHOU OB M 0OPABYETCST B PE3Y/IBTATE OKUCTATETEHOM
MOJTMMEPU3AL[UU MOJIEKY/I KAPOTHHOHUOB.

JTOT GUONOIMMeEp HaleH B criopax v 3urotrax Mucor mucedo,
Rhizopus sexualis, Phycomices blakesleeanus, Neurospora crassa,
Ascobolus crenulatus, Tae CriopoIo/i/IeHUH 00eCieunBaeT 3aLUTy
MOKOSIIIMXCSI KJIETOK OT OTPULIATE/IbHBIX BHEIIHUX BO3/E€UCTBHUH.
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VHTepecHO, YTO CIIOPOIO/IIEHUH OOHAPYXKeH U y BOZOPOCIei
Chlorophyceae (Chlorella, Colleastrum, Scenedesmus, Prototheca,
Pediastrum), a Taxxe B oocrnopax xapoBbix Bogopocieit (Chara
coralina). OCHOBHBIMU YK€ OPraHU3MaMH, CONEPXKAIUMHU CIIOPO-
MIOJUIEHUH, SIBJISIIOTCSI PACTEHUs], T[le OH MPUCYTCTBYeT B SK3UHE
IIBUIBIIEBBIX 3€PEH, A TAK)KE B CIIOPAX MAMIOPOTHUKOB U MXOB.

Bsire oTMeuanocs 60sbiIoe 3HaYeHHe CITIOPOTIO/IEHHHA B T1a-
neomukonoruu. Mckomaempie OpraHuveCcKrue OCTaTKH, B KOTOPBIX
MPUCYTCTBYET CIIOPOIOJUUIEHUH, TIO3BOJIMIN CIe/IaTh Psifi BAYKHBIX
npennonoxennit. Haxogxu criopornosiieHnHa B KapOOHATHBIX Me-
TEOpPHUTAX HABOAAT Ha MBIC/Ib O TOM, YTO CIIOPBI IPUOOB, BO3MOXXHO,
MOTJIY BBICTYTIATh B POJIN «ITAHCIIEPMHUHA», YTO MOYXKET CBUJETE b~
CTBOBATH B M0/Ib3y BHE3EMHOTI'O POUCXOXKAeHUS XU3HU. Hamnuume
CIIOPOTIOJUIEHWHA Y PACTEHUI MOYKET CBHU/IETE/THCTBOBATH O TOM, UTO
CceMeHHbIe MAMOPOTHUKU SIBUTKMCH TOM TPYIINOM, OT KOTOPOW BO3-
HUKJIF TOJIOCEMEHHbIE U TIOKPBITOCEMEHHBIE PACTEHWSI.

st ynoGeTBa M3M0XKeHUsT He0OXOLMble CBeIEHHSI O KAPOTHHO-
WJIAX TIPUBOASTCS fanblie B [71aBe 3.

2.4. lopMoHanbHbIE cOeUHEeHY S,
KOHTPOJIMPYIOILIE POCTOBBIE MPOLIeCChl

Y rpu6oB npoiiecc mos0Boi pernpoayKLHH KOHTPOITUPYETCs CIie-
IJMa/IbHBIMU COeIMHEHUSIMH, Ha3bIBa€MbIMU TOPMOHAMHU. BriepBbie
orpeeieHHe 3TOT0 TEPMUHA OBLIO AAHO B 1935 I. /ISl PACTEHUH U
M03)Ke JOTMOTHEHO B OTHOIIEeHUH TpruboB. [lepBoHaYabHO rOpMO-
HaMU HA3bIBAIM COeJUHEHUs], QYHKIUSI KOTOPHIX 3aK/II0YAeTCs B
peryiMpoBaHHH MIOJIOBOTO Mpoliecca. B HacTosiiee BpeMst rOPMOHBI
rpubOB pa3zessioT B 3aBUCHUMOCTH OT CreliupUieCcKUX CBOMCTB Ha
¢$bepoMOHBI, pOCTOBBIE BelllecTBa, MOP(OreHbl U ceKC-HaKTOPhI 1O
QHAJIOTHH C CEKC-aTPAKTaHTAMM, ayKCHHAMH PAaCTeHHH, pETUHOEBOM
KHCIOTOH.

Cy1ieCcTBYIOT U ApyTHe TUTTbI KaccudpUKayyu ropMmoHoB. Hampu-
Mep, TOPMOHBI, KOHTPOJTUPYIOLIHE TOTOBYIO PEMPOAYKLIUIO IPUOOB,
Ha3bIBAIOT 3POT€HAMH, a SPOTAKTUHBI — 3TO TOPMOHBI, TIPUBJIEKa-
IOLMe APYT K APYTY MOABYKHbBIE KJIETKU (raMeTsl), SPOTPOIMUHBI
OTIpeJie/IA0T HAaTIPAB/IEHHE POCTA HETIOJABH)KHBIX KJIETOK, YY4aCTBYIO-
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IIMX B KOMY/ISIU M. [l 7151 BelieCTB, Ha3bIBa€MbIX TOPMOHAMU I'PUOOB,
XapaKTEPHO TO, YTO OHU JEMCTBYIOT B HU3KHX KOHLIEHTPALIUSIX, OY€Hb
HeCTaOWIbHBI U JIETKO Pa3PyLIAIOTCS MPU TeMCTBUH KIIETKH-PeLy-
nueHTa. K XxapakTepHucTHKe 3THX BElIeCTB cjieyeT f00aBUTh TO, UTO
OHM, KaK IIPABUJI0, CHHTE3UPYIOTCSI B OYeHb HEOOJTBILINX KOTHYeCTBaX
(10 - 10™ M) Ha orpe/ie/IeHHbBIX CTaIUSIX Pa3BUTHSI OPTAHU3MA, YTO
3aTpyZHSIET onpeJe/ieHre NX XUMHUYeCKOU TPUPOJBI.

Kpome Toro, ropMOHBI TPUOOB MOTYT BBITTOTHSITH JOTIOTHUTETh-
Hble QYHKIMH B KJIETOYHOM MeTab0/IM3Me, YTO TAKIKE MPENSITCTBYeT
ux ugeHtudukanuu. Hanmpumep, mosoBbie TOPMOHBI MYKOPOBBIX
rpu6oB — tpucnopossie kuciaoTsl (TCK) - mepBoHayanbHO ObUTH
OTKPBITHI KaK CTUMY/ISITOPbI KAPOTHHOTeHe3a.Y TprboB, KaK U Mpo-
YMX OPTraHU3MOB, HanboJIee CyIeCTBEHHBIM ISl COXPaHEHHUsI BUJA
SIBJISIETCSI TIPOLIECC [TOJIOBOM PENpPOAYKIMH, Y MPUPOAA 3aTpaTHIa
B JJAHHOM CJIy4ae J0CTaTOYHO YCHJIMM, YTOOBI TOT MpoLecc ObUT
BOCITPOM3BOAUMBIM, HUCIOJIb3YsI JJIs1 3TUX Lie/iell TOPMOHAIBHYIO
perysiuio. IMeHHO ropMOHBI, 6/1aroiapsi CrieliiaTM3uPOBAHHOMY
XUMHYECKOMY CTPOEHHIO, 00/1aZlal0T CIIOCOOHOCTHIO KOHTPOTHPO-
BaTh PENMPOAYKIMIO PA3HOIOJIBIX OPTAHU3MOB.

3nech yMecTHO 0c060 OCTAaHOBUTHCSI HAa IPHMepe TOPMOHOB
rpubOB, KOTOPbIe B GOJIBIIMHCTBE C/Ty4YaeB SIBSIOTCS JTUITUOTO-
IOGHBIMH COeJMHEHUSIMU, TOYHEe — TePTIIEHOUJaMU. DTH MOJIEKYJIbI
OTHOCSIT B HACTOsILee BpeMsl K KaTerOpHHU 3BOTIOLIMOHHO Hanboree
JPEeBHUX COeMHEHUH, 0OHAPYXUBAIOINX «3(ddeKT MabIX Mosie-
Ky/i» (Teopusi AMHAMUYECKOW UTPBI MaJjIbIX MOJIEKY/I B MPOLECCe
3BOJIIOLIMH).

BeposiTHO, He ciy4aliHO TOPMOHBI 'pUOOB U ICeBAOrpUOOB,
y4YacTBYIOLIME B TIOJIOBOM TPOLiecce, TaKXKe SIBSIIOTCSI TepIieHaMU
U cTeprHaMU. Tak, )KeHCKHWI MMOJIOBOM TOPMOH BOZHOM IIeCeHU
Achlia ambisexualis — antepuzanosn (paHee ero Ha3bIBaJIi FOPMOHOM
A) - sBnsIeTCA CTEPOUIOM (C29H4ZOS), BBI3BIBAIOLIUM BeTBJIEHHUE
rud. My)XCKre KJIeTKH, B CBOIO o4epesib, 06pasytoT ropmoH B (oo-
FOHMOJ), KOTOPbIi siBisieTcst a¢upom crepuHos (C,,H,,O4), mon
B/IMSTHHEM KOTOPOTO )KeHCKasI KJIeTKa o0pa3yer ooronunu. [opmon B
npencTaBisieT co60ii 7-keto-C,,-CTepyH, He UMEIOIUi JAKTOHOBOTO
KOJIbLIQ, CBOMCTBEHHOTO aHTepuarony. [IpeaniecTBeHHUKOM 000MX
TOPMOHOB SIBJISIETCSI CTEPUH PyKOCTEPHH.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

36 (DyHGaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

Y GonpuHCTBA TPUOOB MPOLIECC PENPOAYKLMHM 00/1ajjaeT UH-
TepecHo 0cobeHHOCThI0. B 1904 1. Brakecnu, uccienys mosoBoe
pa3MHOXXeHHe MYKOPOBBIX 'pUO0B, B yacTHOCTH Blakeslea trispora,
YCTaHOBHJI, YTO €C/TH BBIPALMBATH 3TH IPUOBI U3 OJHOM CIIOPHI, TO
obpazoBaHMe 3UTOT He NMPorcxoquT. OCHOBHBIM yC/IOBHEM IPO-
TEKAaHUsI 0I0BOTO MPOLIECCa SIBASIETCS KOM/ISIsI MULETHEB, OT-
JIMYAIOIIUXCSL B TIOJIOBOM OTHOIIeHUH. Takve munenuu brakecnu
0603Haunn Kak (+) u (=), a caMm PpeHOMEeH pa3meNbHOMONOCTH Y
rpubOB MOTy4YnT HA3BaHHE reTepOTA/UTU3MA.

HecKkobKo mo3ke pa3enbHOI0I0CTb ObIa OOHAPY)KEHA U Y IPY-
rux Mucorales, Hanpumep, y rpu6oB poga Absidia. Y aTux rpu6os
GBIV YCTAHOBJ/IEHBI PA3/TMYMS B BeIMYMHE U CTPOEHUH KOITY/TUPY-
IOIIMX OPTAHOB, U B IAHHOM C/Ty4Yae TaKve 0003HavYeHHSI MULIE/THEB,
Kak (+) ¥ (=) MOTYT GbITh 3aMEHEHbI HA3BAHHEM JKEHCKHI 1 MY>KCKOM
MULIE/TNH, @ TEPMHUH reTepOoTa/UIM3M MprobpeTaet y rpuboB Goee
TOYHOE 3HaYeHHe KaK pa3ze/bHOIO0I0CTh, COOTBETCTBEHHO, TOMO-
TaJUTU3M PaCCMaTPUBAIOT KaK 000emo10cTh. [eTeporainsm, Brep-
Bble OOHapY)XeHHbIH Yy Mucorales, B HacTosiljee BpeMsl yCTaHOB/IEH
MIPAKTUYECKH Y BCEX IPYTII IPUOOB, HO IIPe00/Ia/IaeT v JTydliie U3ydeH
MMEHHO Y MYKOPOBBIX. Y MOC/Ie€ZHUX OKOMO 60 BUIOB SIBISTFOTCS
Pa3HOIMOIBIMUA U TONBKO 20 — OZHOTMONBIMU (FOMOTA/TAMHBIMU).
[eTepoTannnam pacnpocTpaHéH Takxke U cpenu Basidiomycetes.
Y ronoBHeBbIX 3TOT GpeHOMEH YCTAaHOBJIEH JJIS 50 BU/IOB.

Kak yka3spIBasioch Bblllle, TOPMOHAJIbHASI PETY/ISLUS OJIOBOTO
IIPOLIeCCa JTyd4llle BCero U3y4YeHa Y MyKOPOBBIX IPUOOB, 8 IMEHHO y
Blakeslea trispora. K 2011 T. 3TOT mipoiiecc 6bUT MPAaKTHUYECKU TIOTHO-
croio uccnenoBan Cepaa-Onmeno (Cerda-Olmedo) ¢ corpyaHukamu,
KOTOPBI COOOILIMT O HOBBIX alIOKAPOTHHOU/IAX ¥ MECTe Pa3pbiBa MO-
JIEKY/IbI KAPOTHHA IPH MPOTEKAaHUH POLieCca MOJI0BOI PEeNpPOSYKLUH
y atoro rpuba. bruto 06Hapy)XeHO 12 anoKapoTHHOWOB: ABa C-18
Tpucopouza, Tpu C-15 coeJUHEHHS ¢ MOHOLIMK/IIOpApHE3aHOBBIM
ckeneToM, C-13 coeJUHEHHE U TISITh COEJUEHHH C 2-MeTH/ITEKCAHOBBIM
ckeretoM. lllecTs 13 3THX METaBGOTUTOB SIB/ISTFOTCST HOBBIMU IIPUPO-
HBIMH ITPOAYKTAMH U [IBA — HOBBIMU J/I1s1 B. trispora, mpuvem CTpyK-
typa C-7u C-13 coefriHeHUH MOATBEPXKJeHA XUMHUYeCKUM CUHTe30M.
OTH JaHHBIe TO3BOJIVM/IY BBICKA3aTh MTPE/NOIOKEHHE, YTO KAPOTUH
pacuieruisieTcst Ha Tpu GpparMeHTa: y 13, 14 U 11, 14 JBOMHBIX CBS3€H.
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CTepUHBI TaK)Ke YYaCTBYIOT B PENPOAYKIUH MCEBLOIPUOOB.
[Mocnepuvie (Hanpumep, Phytophthora w Pythium) He criocoGHBI
CHHTE3MPOBATh CTEPHHBI, XOPOLIO PACTYT B OTCYTCTBUH ITHUX COEZH-
HEHU, HO HY)XIAIOTCS B HUX ISl PENIPOAYKIINU. TaK, 3procTepuH
CTUMYIUpyeT 0Opa3oBaHHe criopaHryeBy Phythophtora sp. Crepynsr
HeOOXOLUMBI U [/Is TOJIOBOM penpoayKiuu (06pa3oBaHue 00CIop)
y P. coctorum. B aTux mpoiieccax Harnbosiee akTUBHBI CZQ—CTepI/IHbI
¢ a-xkoHurypauueii npu C-24 GOKOBOI LieMU — CUTOCTEPUHBI U
crurmacrepussl. C, -CTepUHBI UMEIOT Go/lee HUBKYI0 AKTUBHOCT,
C_,-cTepuHBI 06/1a/IAI0T TPOMEXYTOYHBIM 3ddexToMm. Y reTepoTa-
JIMYHBIX LITAMMOB GUTOPTOPHI XO/I€CTEPUH CTUMY/TUPYeT 00pa30B-
HHe oocrop, puyeM 3¢deKT mposiBsieTcst 6osee 3aMeTHO, eC/Tn
X0JIeCTEPUH [06aB/IsIeTcsi K 000MM TreTepOTa/UINYHBIM LITAMMAaM.
Taxum o6pasom, B Iporiecce pernpoiyKLMH PaCTUTE/TbHBIX [TATOTEHOB
(Phythophtora, Pythium) umM HeOGXOAMMBI CTEPUHBI, TaK KAK 3TH
OPTraHM3MBI CaMH UX He 00pasyioT. B aTom ciryyae MO)XHO poBecTH
AHAJIOTHIO C TIATOTeHOM HaceKoMbIX — Lagenidium giganteum.

[TonoBas penpoayKius XuTpuareBbix rpubos (Buzast Allomyces)
COMPOBOXXJAETCsI 00Pa30BaHNEM MY)XCKHX M YKEHCKHX FAMETAHTHEB.
[Tpu uCTOLEHMM MCTOYHUKOB ITUTAaHUS MPOLIECC raMeToreHe3a Mpo-
HICXOZWT C 0O0pa30BaHMeM HeGOIBLINX MY>XCKHX FaMeT, COeP)KaLliX
Y-KapOTHH 1 UMEIOLHX SIPKO-OPAaH)XeBYI0 OKPACKY, 1 O0jiee KPYIHbIX
[0 pa3MepaM JXeHCKHUX raMeT. [Ipy1 KOHTaKTe 3TUX KJIeTOK MPOUC-
XOAUT 0Opas3oBaHue 6udiare/IITHOM 3UTOTHI. [OPMOHOM YKEHCKOM
ramersl siB/isieTcsi cupenuH — cecksuTeprnieH C _H, O,. Topmon mMyx-
CKHX KJIETOK — TIAPU3UH — TOXKe OTHOCUTCS K TEPIIEHAM.

Kpome TeprieHOMJOB U ApyrHe TUMHLONOLO0HbIE COeAMHEHUS
CTUMY/IMPYIOT IIpoLecc penpoayKuuy rpubos. Hanprmep, apaxu-
JIOHOBAsI M OJIETHOBAsI KUC/IOTHI CTUMY/TUPYIOT 0Opa3oBaHue 3UTOT
B MPUCYTCTBUU OIOBOTO pepoMoHa y gpoxoreit Saccharomyces
cerevisiae. O6pa3oBaHHe M1040BbIX Ten Y Schizophyllum commune
CTUMY/TUpYeTCs Liepebpo3uiamMu. Y MUKPOPraHU3MOB OITHCAH TAKOKe
psiZi Ta3000pa3HBIX TOPMOHOB, JEHCTBYIOLIMX B KOHLIEHTPALMH 107
M. 910, HarpuMep, METHIOBBIN 3PP 3-OKCUITAIBMUTHHOBOM KHC-
JIOTHI — HOBBI Ay TOPETyIsATOP, KOHTPOIUPYIOIIUI BUPY/IEHTHOCTb.

3aMeTHOe CXO[CTBO MeX/ly TPUOaMH U PACTEHUSIMU HAaO/TIOaeTCst
B CIIOCOOHOCTY 0OPa30BbIBATh OJHU U T€ YK€ TOPMOHBI, KOHTPOJIU-
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pyIolye pocToBble Mponecchl. Tak, U3BeCTHBIH PeTyIsaTop pocTa
pacTeHui — TOPMOH CTapEeHHSI YJIH OTIaIAHHSI TUCTHEB — A0CLIM30Bast
kucnoTa (ABK) - siBisiercst MeTaGoMTOM psifia IATOr€HHBIX IPU-
60B. Briepsrie ABK 6puta Hatifena y Cerospora rosicola, a mosxe y
Alternaria brassiceae — nmaToreHa, 06pasyolero 4YepHble MsTHA Ha
pacreHusix. [laroreHHsle rpu6bI, BbI3bIBAOLIiEe OOTE3HU JIUCTHEB
Graminaceae - Cochliobolus specifer, 06pa3yoT ellje OJHUH PEryIsiTOp
POCTa pacTeHui — crienpepuH

[opMOHa/IBHBIN KOHTPOJIb POCTA BBICLIMX PACTEHUM OCYLIECT-
B/ISIIOT TaK)Ke ayKCHHBI ¥ LIUTOKWUHUHBI. DTH JXe GUTOrOPMOHBI
UAeHTUPUIIPOBAHBI y APOXOKEN. Y S. cerevisiae BiepBbIe BblJje/IeH
IIPUPOJHBIN ayKCHH — B-UHAOMUIYKCYCHasl KUcaoTa. IHTepecHoO,
YTO 3TOT TOPMOH JIPOXOKH 00pa3yIoT B KOJIMYECTBaX, COMIOCTABUMBIX
C PaCTeHUSIMU.

AckomMHIIeTBI CTIOCOGHBI CHHTE3UPOBATh M LIUTOKUHUHBI (N°-
[A*-uzonenTenun]ageno3rH). Hanbonee gocroBepHo 06pa3oBaHue
3TOTrO LUTOKMHHWHA MTOKa3aHo Y S. cerevisiae u Schizosaccharomyces
pombe. LIUTOKMHYHBI, B YaCTHOCTH, 3€aTHH U pUOO3W], 3eaTHHa,
CHUHTEe3UPYIOT U MUKOPHU3HbIe rpubsbl Rhizopogon roseolus. I'pu6sr,
HarnpuMep puTonaroreHHsiit rpub Fusicoccum amygdaly Del., 06-
pasyloT aKTUBHbIe Py3UKOKIMHBI, OOHAPY)XEHHbIE TAKXKe CPeaU
MeTabO0IUTOB BBICIIUX PACTEHUH.

BewlectBa ¢ $pU3MONMOrNYECKOI AKTUBHOCTHIO THOOEpe/ITHHOB
(I'B) oGHapy)xeHbI He TOIBKO B KJIETKaX PAaCTEHHUH, Y KOTOPBIX OHU
CTUMY/TUPYIOT POCT cTeOJIs1, TPOpacTaHue CeMSIH U [p. TPOLIeCChI,
HO U y BOJOPOC/Ieii, 6akrepuii (B TOM YHC/IE U Y aKTHHOMHLIETOB) U
rpr6oB (MHLIeTHATBHBIX U SPOXOKei). FI3BecTHO Gotee 50 BUZOB Ipy-
608, o6pasytouux I'b (mpeacraBurenu pogos Fusarium, Cercospora,
Botrytis, Alternaria). Cpenu HuX Harbo/iee aKTUBHBIMU MTPOAYLIEH-
tamu siBrsitotest Gibberella fujikuroi u Sphaceloma manihoticola,
crioco6HbIe 06pa3oBbIBaTh 6ostee 400 mr I'B B 1.1 cpespr. CBOGOAHbIE
v cBsizaHHble ['B conepikar Taroxe Criopbl MHOTHMX IPUGOB, B YaCTHOCTH
Aspergillus japonicus. IHTepecHO, 4TO criOpsI IPUOOB, CIIOCOOHBIE K
60iee GBICTPOMY ITPOPACTAHUIO, cOfep)KaT MeHblle ['B, Ho Gosbiue
3¢upOB cTeprHOB. B TO ke BpeMsi B aKTHBHO PacTyIleM MHILeTUN
rpu6oB npeo6nagaioT ['b. [pubsbI copepxar Takyke TOPMOHBI, CXOZ-
HbIe C 0GHAPY)KEHHBIMU Y TO3BOHOYHBIX M HaCeKOMBIX (M. Tabu. 1).

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

Hexomopble ocobeHHOCMU XUMUYeCK020 cOCMasa epubHoll K1emxku ... 39

Ta61mua 1. FOPMOHI)I I‘pI/I6OB " X aHaJ/IOTU Y ITIO3BOHOYHBIX 1 HACEKOMBIX

Crepoup, Tuber melanosporum depomoH 6oposa

5-0-aHAPOCT-

16-eH-3-0-0/1

[Tporectepon Trichophyton MekonuTame
mentagrophytes

o-Pakrop Saccharomyces [oHasoTpONUH-BHICBO-
cerevisiae OOXKJAIOIUI TOPMOH

YKUBOTHBIX

CupenuH Allomyces macroginus | KOBaGrOH HaceKOMBbIX

TpucmopoBbie Blakeslea trispora AGcuu3vH, peTHHOeBast

KHUCJIOTBI KHCJIOTa

WNncynun Neurospora crassa WNncynun

O06/1acTh MUKOJIOTHH, UCC/IEAYOLIasi TOPMOHBI TPUGOB, BbI3bI-
BaeT ceiyac ocobblii MHTEpPeC, TAK KaK OTKPHIBA€T BO3MOXXHOCTH
HICTIO/Ib30BAHUSI ITHUX COEJUHEHH I B CEJIbCKOM XO3SIICTBE, KaK CTH-
MY/ISITOPBI POCTa, ¥ B MeAuLnHe (0COGEHHO CTePOHHbIE TOPMOHBI
Y UHCYJIFH).

2.5. 3anacHble coeguHeHUs rPUOOB
(rIMKOTeH, MOIMOJBI, ZUCAXAPU/BI)

[JIMKOTeH CITY)KUT 3aracHbIM cOoeMHeHreM IrpruboB. JTOT pac-
TBOPUMBIU ITTIOKAH, COJEePXKAIUUA TONBKO 0-1,4 U &-1,6-CBS3U MEXAY
IJIMKO3W/IBHBIMH OCTaTKaMH, JJOCTOBEPHO OOHAPY)KeH B MULIJIMH Y
Chytridiomycetes B konm4ectBe 6%, BuacTHOCTH Y Monoblepharella
elongata u Rhizophydium sphaerotheca. Y Coprinus macrorhizus
OoGHapy>KeHbI Te JKe B3auMoIpeBpalaemMble GOPMBbI [JTUKOTEHCHH-
tetassl (Y/P-roko3a: mimkoreH-f3-4-rmuxosuntpancdepasa, Ko
2.4.1.11), 9TO U Y )XUBOTHBIX. Te )xe popmbl aTOTO PpepmeHTa 0OHAPY-
xeHb1y Neurospora crassa v Saccharomyces cerevisiae. Y mociegHero
oTMeyvaeTcsi HanboJiee BBICOKOE COJieP)KaHKe ITUKOreHa — 110 15-20%
cyxoit maccet kiertku. Oguaxo y Oomycota (Pythium debarianum,
Mindeniella spinospora u Apodachlya sp.) o6Hapy)XeH TOJIBKO pac-
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TBOPUMBIH I/IIOKaH, copepyxawuii B-1,3- U [3-1,6-I/IMKO3U/IbHbBIE
octarku. [To cBOMM CBOICTBaM OH CXOZleH He C IIMKOTEHOM, a C
MHUKOJIAMHUHAPHHOM, T.€. Y OOMHULIETOB HeT IMIMKOoreHa. MIHTepecHo,
YTO MHUKOJIAMUHAPHH COZiepXKaT Oypble BOZOPOC/IH. DTOrO PacTBO-
PHIMOTO MMOMCAXapU/ia HeT, HalIpUMep, Y KPaCHBIX BOJOPOCIIei, KO-
TOPBIe COZIEePXKAT CITeL[a/IbHBIN I/TIOKAH, HA3bIBa€MbIil OarpSTHKOBBIM
KkpaxmasioM. CiielyeT 0co60 OTMETHUTB, YTO ITTUKOTEH, SIB/ISTIOIUICS
3aracHbBIM BellleCTBOM Y )XMBOTHBIX, [TPOTO30a U TPUOOB, 0GHAPYKEeH
Y y IPOKapHoT, HanpuMep, y E. coli n unano6akrepuii. Takum 06-
pasoM, O0ILEeTIPUHSTHIN KPUTEPHiA — HATUYHe [TTMKOTeHa — COTMKaeT
rpUObI He TOIBKO C YXKUBOTHBIMH, HO Y C IPOKAPHUOTAMH.

Y rpu60B ITMKOTeH HAaKAIUIMBAeTCs B KJIETKAX Mepej, Ha4aioM
CropooOpa30BaHUs U SIB/ISIETCS] TPUITEPOM 3TOTO TpoLecca. B To
YXe BpeMsI BTOPBIM COeIMHEHHEeM, KOHTPOJIUPYIOLIUM IpOoLecc
Ccriopoo6pa3oBaHusi, TOYHEe, TPOPACTAHUE CIIOP, SIBISIETCS AUC-
axapuj, Tperajao3a. 3alacHbIMU COeJUHEHUSIMU TPUOOB SIB/ISIIOTCS
TaKKe alJUK/TMYeCKHe ITOJIMO0JIbl: MAHHUT, 3PUTPUT, apabrT, UHO3MUT,
[JIMLIEPHH, XepTUTOJI. Broornyeckast yHKIMsI TOMOIOB HESICHA,
XOTSI NPeJTIO/IATaloT, YTO OHU, KaK M TPerajao3a, MOTYT BBITIOTHSTh
npoTeKTopHble GyHKUMH. [1o110/1bI 06pa3yoT TaKKe BOZOPOCIIH,
BBICLIIME PACTEeHUS U TUIIAWHUKU. OfHAKO cpesu rprbOB yKa3aH-
HbIe TOTMOJIbI 0OPA3YIOT TOTBKO ACKOMHULIETHI M 6a3UAMOMHLETHI,
B TO BpeMsI Kak Zygomycetes ux He 0O6pa3yioT. Psiz viccieoBareneit
NPUIEPKUBAETCSI MHEHHSI, YTO OOMHLIETHI BOOOILE He CIIOCOOHBI
CHUHTe3UPOBATh ITOTHOJIBL.

B mocefHye roapl cpefy 3amacHbIX COeIMHEHU rPUOOB Ha-
GO/IBIINI MHTEPEC BbI3bIBAET JUCAXAPHJ, TPEranosa, KOTOPbIH KUC-
MOJ/Ib3YeTCs1 B MeAULMHE U MprobOpeTaeT Bce Oosibliiee 3HAYaHUE B
6HOTEXHOJIOTMYeCKHUX padpaboTkax. [ToaToMy MbI ocUUTaNN He-
00XOJVIMBIM yZI€JTUTh ITOMY HEOOBIYHOMY CaXxapy 0c000e BHUMaHHe.

Tperanosa cyuecTByeT B BUfie TpeX U30MEPOB: X,X-TPerayiossl,
o,B-Tperanossr u 3,p-Tperanossl. /lBa mocaegHUX M30Mepa, Ha-
3bIBaeMble, COOTBETCTBEHHO, HEOTperasio3a U U30Tperano3a, He
BCTPEYaloTCsi B pupoge. o,o-Tperanosa (rpubHOiM caxap, MUKO33,
o-D-riuko3uI-o- D-IIMKO3UINUPaHO3UA) — IPUPOSHBIA U30Mep
Tperasio3sl, BiepBble 0OHAPY)KeH ellle B 1832 I. B pP)KaBYMHHOM I'pHoe,
MapasUTHUPYIOILEM HA PXKH.
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XUMHYeCKoe CTPOEHHE o, A-TPerajio3bl, ObLIO BhIICHEHO B 1888 1.,
KOTZia TI0CJIe ee TU/IPOoJIn3a MOMYYUIN TOMBKO ITIoKo3y. Hepeayiin-
pyfolLast CrtocOGHOCTH 3TOTO caxapa ObIIa U3BeCTHA C MOMEHTA ero
OTKPBITHS U TIOATBEPXKJeHa CTaOM/IbHOCTHIO TPErasio3bl MPU BbI-
Jep>XUBaHUU B 1jes1o4ax. TakuM 06pa3om, Hanbosiee CylieCTBeHHbIM
CBOMCTBOM Tperasio3bl 0Ka3aaoCh TO, YTO ITOT AMCAXAPHUT, COCTOUT U3
JIBYX MOsIeKy/1 D-I/1'0K03blI, TOUHee IMTFOKO3HbBIX OCTAaTKOB, CBSI3aHHBIX
yepes UX BOCCTAaHOB/IEHHBIE aTOMBI yriiepoaa (cMm. popmyiy).

O HO

S
HO HO H H OH OH

CTpyKTypa IpHPOIHOTO H30MePa TPeTaio3bl

Tperasosa xapakTepHa JJisi BBICIIUX M HUA3IIKX GOPM JKHU3HH,
HO He JI/Is1 MJIEKOTTUTAIOLIMX. BOMBIIMM JOCTIKEHHEM MOCTeIHHX
JIeT SIB/ISIEeTCSsT yCTaHOB/IeHHe $aKTa 0GHAPY)KeHHUsI CIIeLaaTbHOrOo
reHa, y4acCTBYyMOLIEro B cuHTe3de Tperanossl. OH MPUCYTCTBYET Yy
MHOT'MX OPTaHU3MOB, COJEP)KALLHX YPE3BbIYATHO HU3KUH YPOBEHb
Tperasio3sl, 3aTPyAHSIOLUINI ee OpesieieHre. JTO MO3BOJISIET 3Ha-
YUTEIbHO PACIIUPUTD KPYT OPTaHMU3MOB, COLEPIKALIMX TPErauoasy,
Y TIPeANIOJIOKUTH €€ Ha/IMYKe Y HEKOTOPBIX MJIEKOTIMTAOIIUX, TEM
Gostee, 4TO y yesoBeKa oOHapyxeHa Tperanasa (TREH) - pepmenr,
KOTOPBIH I'H/IPOIU3YeT TPEraao3y B KUIIEYHHKE U SIB/ISIETCSI MapKe-
POM MOBpEXXEHUs IIOYEYHBIX KaHa/IbLieB. Bcero okomo 40 et Hazaz,
O Tperajio3e 3HaJIM TOJIBKO TO, YTO ITOT CaXap BBIMOMHSIET PYyHKIIHIO
3aMacHOTO CoeJUHEeHMsI. B HacTosi1ee BpeMst Ipe/iCTaB/IeH st O POJTH
TPerayio3bl 3HAYUTETBHO PACIIMPHINCH, TaK KaK ObUIO TIOKa3aHOo,
YTO 3TO COeIHEHNE IPUHUMAET yYacThe B Hanbosiee BAKHBIX Me-
Ta6OINYeCKHX ITPOLeccax.
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Tperanosa cuHTe3UpyeTCsl KaK CTpecc-3aBUCHMOe COoeJHeHHe
IIPU e ICTBUM XOJI0/iQ, Har peBaHMs1, 00e3BOXKMBAHUSI, OKHC/IEHUS U
APYrux HeO/aronpusTHeIX GaKTOpoB. FIMEHHO B TaKUX CUTYaLUSIX
OpPTraHM3M CHHTe3UpYyeT OO0JIbIIoe KOJIUYeCTBO TPerajo3sl, YTo Mo-
3BOJIsIeT €My COXPAaHUTh LIeJIOCTHOCTb KJIeTOK. B Takux ycnoBusix
IIPUCYTCTBHE TPErayo3bl MPENsTCTBYeT JeHaTypaluy OeIKOB, YTO
MO/ TBEP)KJAIOT COBPEMEHHbIe JaHHbIe 00 yMEHbILIIEHUH COEPYKAHUST
3TOrO Jyicaxapy/a BO BpeMsi arperanyy 6e1KoB, MeAMMPOBAHHBIX I10-
JIMIIIOTAMAHOM. MexaHu3M cTabrn3anyy 6e1KoB ObUI JOCTaTOYHO
OBICTPO BBISICHEH, Y TPerajo3a MoJy4rIa Ha3BaHHEe XMMHUYeCKOTO
IIarnepoHa.

Emle B 1991 I. B ombITax ¢ MykopoBbIM rpubom Cunninghamella
japonica GbUIO MOKA3aHO, YTO B YCJIOBUSIX BBICOKOTEMIIEPATYPHOT'O
CTpecca MPOUCXOSUT OCTAaHOBKA POCTOBBIX ITPOLIECCOB U OBICTpPOE
HaKOIUJIEHHe TPerayzio3bl, KOTOpOe CONPOBOXKJAETCSI U3MEeHEeHHeM
JIMTIUAHOTO COCTaBa U yBeIMYeHHEeM CTelleHU HeHaChILeHHOCTH
JIMIIAJOB, T.e. ObI/Ia YCTAHOBJIEHA B3aMMOCBSI3b MEX/AY CHHTE30M
TPerasiosbl ¥ COCTAaBOM TUMULHOTO 6ucios. [Ipu aTom mapasiens-
HO C yBeJIMYeHHEM CTelleH! HEHACBILIEHHOCTH JIUITUHOTO OUCIOs
IIPOMICXOAUT yBeIM4eHHe YPOBHs $pochaTHANIITAHONTAMUHA, YTO,
BEPOSITHO, CIIOCOOCTBYeT 6ojiee aKTUBHOMY POCTY MULIEJIHSI IIOCIe
BBIXO/Ia U3 COCTOSIHUSI CTpecca.

Ananoru4HsIi 3pdeKT HabMI1aeTC s TPU BBeIEHUH AHTUOKCH-
JAHTa IIpH ero 106aBIeHNH BO BpeMs fielicTBusI cTpeccopa. [To3gHee
B OIIBITAX C POMOKAMHU IIPU IEUCTBUHU Ha HUX IIePEKHUCH BOJOPOJa,
BBI3BIBAIOIEN OKHC/IUTETbHOE OBPEXJeHNEe aMUHOKHUCIIOT B OeJI-
Kax, ObUIO TIOKAa3aHO, YTO TPerayuo3a CIIoCOOHA YCTPAHSTh TH IO-
BPeX/IeHVs 1 3al[UILIATh KJIETKY OT AeCTBHS CBOOOJHBIX PaJUKAJIOB.

OpHako MexXaHM3M 3alMTHOTO AEeHCTBUS TPerajo3bl ObUT yCTa-
HOBJIEH TOJIBKO B 2003 I. Mcmosnbayst meton SIMP, 6pu1u nosmy4yeHsr
cnextpsl H'u C3, mosBossiouiye cyauts o B3aumogericrsun OH...t
u CH...O Mexxay Tperaio30ii 1 HeHaChIILeHHBIMHU JKUPHBIMU KU CJIO-
taMU. [loryueHHble TaHHbBIE CBUETENbCTBYIOT O TOM, YTO Tperaaosa
3HAYMTE/IbHO CHIDKAEeT JefiCTBHe CBOOOAHOPAJUKAIBHOTO OKHCIIe-
HUS1 Ha HeHAChIIeHHbIe allYUIbI TUITUAOB ITyTeM C/Iab0TO0 CBSI3bIBAHUS
C JBOMHBIMM CBSI35IMU B MOJIEKy/IaX YXUPHBIX KUCIOT. B HacTosiiee
BpeMs YCTaHOBJIEHO, YUTO TPeraso3a siBjsieTCs ICTOYHHUKOM SHepruu
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Y Pe3ePBHBIM yITIEBOZIOM, CTAOM/TU3HUPYeT U 3aLIUILAeT IPU CTpecce
6e/IKM 1 MeMOpaHHbIe JIUIH/BI OT AT PaIALivH, TPETSITCTBYET Pa3py-
IIMTeTPHOMY JeHCTBHIO Ha GHO/IOTNYeCKHe CTPYKTYPbI CBOOOAHBIX
Pa/IMKaJIoB, SIBJISIETCSI PETY/ISITOPOM POCTA M PAa3BUTHSI PaCTeHUI U
CJTY>XKUT KOMITOHEHTOM IJTUKOJIUITUIOB Y KOPHHEOAKTepHIA.

Kpowme Toro, mokasaHo, 4To HepeAyLUpPYIOLMe caxapa — Tpera-
JI03a U Caxapo3a — YYaCTBYIOT B CHCTeMe KOMMYHHKALUHU KJIeTOK
(rmuKokoge), ¥ UX MeTaboIM3M CBSI3aH C CUCTEMOM KJIETOYHBIX
cur”anoB. HeBoccTaHOB/IEHHBII JHCaXapuj, TPeraao3a siBisieTcs
001KM J1s1 criop Becex rpu6oB. Tperasosa oGHapy)keHa B acKOCIopax
Neurospora tetrasperma, ypegunnocnopax Puccinia graminis, KOHU-
pusix Penicillium chrysogenum, ciopax Dictyostelium discoideum v
D. mucoroides, cnopax Phycomyces blakesleeanus v Cochliobolus
mirabianus, B konngusix Cunninghamella japonica. Kak mpasurio,
IIPU NPOPACTAaHUH CIIOPBI, SJIOHTALIMM POCTOBOM TPYOOUYKH M 00-
Pa3s0BaHMY MULe/THSI OMOCHUHTE3a TPeraao3bl He IIPOMCXOLHUT, €C/TH
B Cpejie IIPUCYTCTBYIOT UCTOYHUKH yIyieposia 1 a3oTa. Kak Tompko
HauMHAEeTCsI TPOLIeCC UCTOILeHMS IIUTAaTe/TbHbIX 3aI1acoB B Cpeje, y
rprbOOB HAYMHAETCSI AKTUBHBIN CHHTE3 TPEraio3bl.

Takum o6pasom, 06pa3oBaHHe TPEraa03bl Y€TKO ACCOLMMPOBA-
HO C HaCTyIUIeHHeM HeOJIaronpusTHBIX YCJIOBUN CylIeCTBOBAHMS.
JpyruM# cJioBaMu, IpU MPOTEKAaHUH AKTUBHBIX POCTOBBIX ITPOLiec-
COB Tperajio3a He ob6pa3yercst. Kak TOJIBKO IPOMCXOAUT JeiicTBHe
KaKoOTro-T160 HeGIaronpusiTHOTro pakTopa, HANpUMep, UCTOLeHHe
MUTaTeTbHOU Cpesibl, POCT OCTAHABIMBAETCsI, U HAYMHAETCS Ha-
KOIUIEHHe B MULeJIMU Tperasosbl. Ecm npu aToM mMunenuit go-
cTur nuauodassl, TO MPOUCXOJUT MPOLECC CIOPo0OpPa30BaHMUsI, U
Tperaszio3a HaKarIMBaeTcst B criopax (y psaaa rpuboB ee KOJMYeCTBO
MOYXET COCTaBJISATh 25-30% OT Beca criop). Takum oTpazom, y rpu6oB
CHHTEe3 TPerajio3bl TeCHO CBSI3aH C IIPOL[eCCOM CIOPOOOPa30BaHMS,
T.€. C COCTOSIHHEM [TOCEBHOT'O MaTepHaJia, KOTOPBIH MCIIO/Ib3YeTCs B
OGMOTEXHOIOIMYECKHUX pa3paboTKax.

[TpoBenennbie Hamu nccaenoBanus (Peopunosa E.I1., Tepeurina
B.M., Memopckast A.C.) mokasanu, 94To y peJCTaBUTe el LapcTBa
Fungi GuoxumMuveckas afanTanus K remrneparypaomy crpeccy (TC),
00yC/I0B/IEHHASs! IIPOTEKTOPAMHU YITIEBOSHOU IPUPO/BI, PA3/TMYAETCS
B 3aBUCHMOCTH OT CHCTEMATUYECKOTO TOIOKeHUsI opranuamMa. Ha
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¢$oTO yKazaHbI OCHOBHBIE IPOTEKTOPHI B 3aBUCHMOCTH OT BHU/IOBOM
MIPUHA/JIEKHOCTH MHULETHAIBHOTO rpuoba.

Y uccnepoBanHsbix Zygomycetes — C. japonica v Absidia coerulea
paboTaeT TOIBKO OfVTH OMOXUMUYECKHUI MeXaHHU3M, OCHOBAaHHBIN Ha
NpeBpalleHUH ITIOKO3BI B A¥icaxapy, Tperanosy. [locieaHsist Bpimos-
HsieT GyHKLMIO CTaOU/IN3aTOpa MeMOPAaHHbIX JTUITHUOB U SIBJISIETCS
CBOEOOPA3HBIM «/I€[I0» TAaKOTO BBICOKOAKTUBHOTO CybCTpara Kak
I0K03a. MIHTepecHOo, 4To TOIBKO B yc/10BUsiX Gojiee rry6oKoro (z0
10 °C) OXJT@XXJeHHS TIOSIB/ISIFOTCS CJIe/IbI ITTMLEPUHA, a Y () mTaMmma
B. trispora B cTrI0CIIOpaXx, MOTy4Y€HHBIX B YCIOBHUSIX TUIIEPTEPMUH,
00OHaPY>KMBAETCsI OJTMOJT MHO3UT.

Y rpr6oB, MpHHAIeXALIMX K KJ1accy Ascomycetes, B YaCTHOCTH,
Aspergillus japonicus u Myceliophthora termophila naGop yrneBo-
IoB 1UTO301s1 Gosee obmnpeH. Kpome Tperasossr nmeercst psiz
IIOJIM0JIOB, KOTOPBIE TAK)Ke BBIIOTHSIIOT (YyHKIUIO TPOTEKTOPHBIX
coegvHeHUH. B maHHOM ciry4ae MpH rurnepTepMUN OTMeEYaeTCsl
TeHEHLUS K YBeIMUeHNI0 00pa30BaHUs TPerajao3bl U MHO3HTA, a
IIPY TUIIOTEPMUH — MAHHUTA U IVIMIepHHA.

[Tpu aTOM HaG/MI0AAETCSI UHTEPECHAst 0COOEHHOCTb, CBSI3AHHAS C
TeMIIepaTyPHBIM OIITUMYMOM pOCTa opranusma. ¥ Tepmodrna M.
termophila, nmelo1iero onTUMyM pocTa Ipu 41-42°C, IIMLIEPUH He
o0pasyeTcst IPU HU3KOTEMITEPATYPHOM ILIOKe, HO 3TOT MOJIMOJ IO-
sIB/IsIeTCs1 y Me30uIa A. japonicus, BbII€PXKUBAIOILET0 O0/iee HU3KYI0
TeMIIepaTypy KyJIbTUBUPOBAHMSI.

WHTepecHO, 4TO B IIOLOBBIX Te/IaxX Psifia FpUbOB, B YACTHOCTH,
L. edodes, ipeo6naziaeT MaHHUT, COCTABIISIIOLINM 10 70% OT CyMMBI
caxapoB. Takoe MoOBbIIIEHNE YPOBHSI MAaHHUTA MOXXHO OOBSICHUTD
JefCTBHEM XOJIOLOBOTO LIOKA, MHAYLUPYIOIETo II0A000pa3oBa-
Hue. Hanportus, fgelicTBue NMOBBILIEHHON TeMIlepaTyphl BbI3bIBAeT
HaKoIUIeHUe Tperaysio3sl. TakuM 06pa3oM, TeMIepaTypHbIH CcTpecc
siB/sieTcst GAKTOPOM, TO3BOJISIIOLIMM YIIPAB/ISTh HAKOTUIEHHEM B
KJIETKax TpUOOB OIpeJie/IeHHBIX YI/IEBOJOB, C COCTABOM KOTOPBIX
CBsI3aH, B YaCTHOCTH, MPOLeCC IUtofoHoueHus (cM. GpoTo cripasa).
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K. A% Lentinus edodes - MaHHUT

[MpeoGnagaowuii TPOTeKTOP (MIOHUOI) B MIOLOBBIX
Te/aX Pa3/JMYHBIX BUJOB IPUOOB TP CTpecce.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

46 (DyHGaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

JInteparypa

Mpeicsiknna M.C., Pyntuxosa H.C. Pons cTepriHOB B MOpdoreHeTHYeCKUX
mporeccax u gumopdusme rpubos // Mukpobuonorus. 2007. T. 76.
Ne1. C. 5-18.

Mbeicsikuna U.C., Peoduiora E.I1. Jlunuabl B MopdoreHeTUYECKUX TTPO-
1[eccax MULeIHaIbHBIX rpr6oB // Mukpob6uonorus. 2011 T. 8o. Ne 3.
C. 291-300.

Tepeurnaa B.M., Memopckas A.C., Peoduosa E.I1., Hemuer [.B., Kos-
0B B.M. IlonyyeHne 13 MHULeHaNbHBIX IPUOGOB MOTHCAXAPUAHBIX
KOMIUIEKCOB U OTIpe/ie/IeHHe CTeNeHH UX iealleTHINpoBanust // MUKpo-
6uonorus. 1997. T. 66. Ne 1. C. 88-89.

deoduosa E.I1. Terepora/imam MyKOPOBBIX IPHUOOB: GHOMIOrHYeCKast
bYHKIMS 1 MCTo/Ib30BaHue B 6ruorexHonoruu // TIpuki. GHOXUMUst U
MuKpobuonorus. 2006. T. 42. N 5. C. 501-519.

®eoduosa E.I1., Tepeurnna B.M., Koukuna I['A. O ¢unoreneTuvdeckux
cBsi3s1x rpr6oB cemeiictBa Chanephoraceae c mosuiuii rereporaaimsma
/] Mukpobuonorus. 1997. T. 66. N2 6. C. 840-845.

Barrero A.F., Herrador M.M., Artaega P, Gil. ., Gonzales L.-A., Alcalde E.,
Cerda-Olmedo E. New apocarotenoid and f3-caroten cleavage in Blakes-
lea trispora // Organic & Biomolecular Chemistry. 2011. V. 9. P. 7190-7195.

Gooday G.W. Sporopollenin formation in ascospore wall of Neurospora
crassa // Arch. Microbiol. 1971. V. 101. P. 145-151.

Gooday G.W. Hormone of mycelial fungi. The Mycota. Ed. ].G.H. Wessels,
F. Meinhardt. Berlin-Heidelberg-London-N.Y.: Springer-Verlag, 1994.
V. 1. P. g01-409.

Hasan H.A. Gibberellin and auxin-indole production by plant root-fungi and
their biosynthesis under salinity-calcium interaction // Acta Microbiol.
Immunol. Hung. 2002. V. 49. N° 1. P. 105-118.

Weete ].D. Lipids in fungal growth and reproduction // The Fungal Spore:
Morphogenetic Controls / Eds. Turian G., Hohl H.R. London-New York-
Toronto- Sydney-San Francisco: Acad. Press, 1981. P. 463-486.

Weete ].D. Structure and function of sterols in fungi // Adv. Lipid Res. 1989.
V. 23. P. 15-167.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

InaBa 3

LIk pa3BUTHA TPUOOB, BTOPUYHBIMI
MeTa00/IU3M ¥ MOKOM

Cniopa, nomnazasi B 6/1aronpusiTHbIE YCIOBHS, HAUMHAET IPO-
pacTaTh, ¥ B 3TOM IIPOLECCe PA3TUYAIOT CJIeAyIoLe CTaJun, OC-
HOBaHHbBIE HAa MOPPOIOTMYECKUX U3MEHEHHSIX: HabyXaHUe CIIOPBI,
06pa3oBaHHe IIPOPOCTKOBOI TPYOOUKH, ee i TMHeH e, 00pa3oBaHHe
rudsl U ee BeTBIeHHe. B HacTosiiee BpeMst Gojiee TIPUHSITHI CIIey-
IOLI[Me CTaJMY IPOPACTAHMsI: HabyxaHue, a/ire3usl, JeKOHeHC AL HsI
siiep, MTHULMAPOBaHUe TO/ISIPU30BAHHOTO POCTa, MUTO3, POCT rud
U ob6pasoBaHue cent. [log TepMUHOM «Cropa» y rpruOOB MOHMUMA-
eTCsl CrelMaTM3upoBaHHasT KIeTKa, 00pa3yrouasicsi B pesy/ibraTe
6eCI10/10r0 UK TI0I0BOTO Tpoiiecca. [103ToMy B IIMPOKOM CMbICTE
CTIOPY rPUOOB PACCMATPHUBAIOT KaK «HAYAJIO0 ¥ KOHEL] PA3BUTHSI OTHUX
OpraHu3MoB». [Ipouecc crropooO6pa3oBaHKsI MOXKHO MPEACTaBUTh
KaK OMpe/ie/IeHHYI0 CTPAaTerui0 MHOTHUX OPraHU3MOB (pacTeHwid,
YKUBOTHBIX, MUKPOOPTAHU3MOB), TO3BOJISIOLIMX COXPAHUTH T€HOM-
HbII MaTepuas (genomic safe house).

OTOT MPOLIECC BBI3BIBAETCS LIE/IBIM PSIIOM HeG/IAarONPUSITHBIX PaK-
TOPOB: TOJIOAAHUEM, OXJIQXK/EHNEM, HarpeBaHHUEM, XUMUYECKUMH
peareHTaMH, B TOM YHCJIE SIIAMH, a TAK)Ke CBETOM, pajualyei v ap.

Cpenu 3THX GUBUKO-XUMUYEeCKHX GaKTOPOB HanboJsIee pacpo-
CTpaHeHHBIM siBysieTcst rojoganue. Cropbl B YXU3HEHHOM LIUKJIE
rpub0OB KPOMe OCHOBHOM QYHKIMH (3aBepILeHHs Mpolecca 6ecro-
JIOH ¥ TTOJIOBOM PEMPOJYKIMH) BBIIOTHSIIOT elLje iBe: 06eCevrnBaioT
CIIOCOOHOCTD BEDKUBATD IPY HACTYIUIEHUH HEG/IarONPHUSTHBIX yCJIO-
BUI U CIIOCOOCTBYIOT PAacpOCTPAaHEHHIO BH/IA BO BHEIIIHEM apeaJie.

[Tocste ToTO, KaK Cropa mpopacTraeT, HacTymnaeT $pas3a aKTUBHOTO
pocrta. Iy $pa3sy Ha3biBaOT Tpopodaszoii, T.e. pazoii mutaHus. OHa
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MPOJO/DKAETCSI, TIOKA B Cpejie JOCTAaTOYHO MUTATeTbHOIO cybcTpa-
ta. Kak To/bKO HauMHAETCs ero UCTOLeHHe, POCTOBbIE MTPOLIECCHI
OCTAHAB/IMBAIOTCS, HAYMHAETCSI HOBBIM DTAll PA3BUTHS OPTAaHU3MA,
Ha3bIBa€MbIii BTOPUYHBIM MeTabOTM3MOM, A 3aT€M MPOUCXOLUT
nepexos K 0c060My COCTOSIHHIO — KPUIITOOMO3Y, CKPBITOM YKU3HHU
(y rpu6oB ero HasbpIBalOT MoKoeM). [1okoii y criop rpuboB MOXKeT
OBbITh KOHCTUTYTUBHBIM (9H/IOT€HHBIM) U 9K30reHHbIM. J1 /151 mepBoro
XapaKTepHbI TaKue MPU3HAKH, KaK ClieliiabHble KIeTOYHbIe 6a-
PBhePBI AJisl IPOHUKHOBEHHSI ITUTATE/IbHBIX BELeCTB, 0Opa3oBaHue
MeTaboTM4YeCcKUX OI0KOB, HAIMYKe ayTOMHIMOUTOPHBIX COeIHe-
Huii. Takoe cocTosiHYE TOKOsI MMeeT GoJiee CJIOKHYIO PEry/sIUI0 U
KOHTPOJIMPYETCs Ha IUTOI/Ia3MaTU4eCKOM YPOBHE, IIPUYEM B 3TOM
IpOoLecce Y4aCTBYIOT ZOITOXUBYLIFE MATPULIbI. SHAYE€HUE TUX Ma-
TpUL, AJis1 Tpouecca nutosuddepepoBKY, BIUSHHE Ha MPOLECC
CTIIOpOTeHe3a UHIMOUTOPOB CHMHTE3a 0enka (IMKIOTeKCUMUAA) U
HYKJIEMHOBBIX KUC/IOT (aKTHHOMHIIMHA D) mogpoGHo 06cyxgaeTcst
B HeyCTapeBIuel o cux rmop kHure Xappuca (1973).

BTopo#i THIT MOKOST — 9K30T€HHBIN — MHOT/Ia HAa3bIBAIOT IMTOKOEM,
3aBUCSILIUM LI€JTUKOM OT OKPYXKAIIIHX GAKTOPOB, CPeSy KOTOPHIX
peLIAoIIUM SIB/ISIeTCS BAKHOCTH. JlefcTBUTEBHO, KaK TONBKO
JeiicTBUe HeOIaronpusiTHOro GpaKTopa CHUMAETCsl, HAUMHAIOTCS
MPOLIeCChl BET€TAaTUBHOTO POCTA. JTO COCTOSTHHE MOKOSI 3aBUCHUT B
GO/IBLIMHCTBE C/Ty4aeB OT OTCYTCTBUSI BOZbI, Y KaK TOJIBKO CITOpa IPH-
60B NOMAZIAeT B BOZHOE OKPY)KEHHE, U B Hee TPOHHUKAET BOJA, HAYH-
HAIOTCSI [TPOLIECCh TPOPACTaHusl. B JaHHOM CiTy4ae JONONMHUTETBHOM
aKTHBAIWH, T.e. 06PabOTOK TETIOM, XUMHUYECKIUMH COeJHHEHHUSIMHU,
HapyLIAIOLIMMH LIeJIOCTHOCTD KJIETOYHOM 000/I04YKH, He TpebyeTcs.

Psi1 aBTOPOB BBOASAT elile TEPMUH UHYLMPOBaHHbBII MTOKOM, UTH
BTOPUYHBIN NTOKOU. B KauecTBe NpuMepa MOXXHO IPUBECTH ypeau-
Huocnopsl Puccinia graminis tritici, KOTOPBIM JJisi TIPOPACTaHUS
HeOoOXOAMM TEPMOLIOK, HO TOJIBKO IOC/Ie TOTO, KaK CIIOPbI 3TOTO
PYKaBYMHHOTO rpruba XpaHU/IHUCh Ha XO/OJE.

B ¢asy moaroroBku K mepexopy K Mokoro (3ra ¢pasza B pa3BUTHU
rpu6oB Ha3bIBaeTCst ANO0GDA30ii) MeTaboTM3M KJIETKU PE3KO MeHsI-
€TCsl, 1 HAYMHAIOT CUHTEe3WPOBAThCS COeIMHEHHs], HeOOXOAMble
IJ1s1 oGecriedeHHst TIOKOs, T.e. MPoLecca Criopoo6pa3oBaHus. Y My-
KOPOBBIX 'PUOOB 3TO KAPOTHHOW/bI, TPUCIIOPOBbIE KUC/IOTHI, CIIOPO-
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nosuteHuH. [Tocneguuii BXoguT B coctaB KaeTouHoi cteHuku (KC)
CTIOP, TIPY DTOM P€3KO YBE/TMYMBAETCSI CHHTE3 XUTHHA U [3-T/TFOKaHa,
TaK YTO CIIOPA XOPOILIO 3ALHIIeHA OT BHELTHUX HeO/IaronmpHUsATHBIX
BO3JelcTBUN. B criopax rpuboB cofepikarcss CaMOMHTHOUTOPBI
MPOPACTaHUsI, HAIPUMEDP TPUMETHUIAMHUHBI, METHU/I-IIUC-pepynaT
(meTmoBbIit 3¢up LHCc-depyTI0BOM KUCIOTHI), KAHABAHH.

Kak ormeuasnocs Beilre, B upnodase pe3Ko U3MeHsIeTCst MeTabo-
JTU3M rPUOHOM rudbl, M HAYMHAIOT ITPe06/IajaTh MPOLECCHI TaK Ha-
3bIBA€MOT0 BTOPUYHOI'O MeTab0/1M3Ma. JTO sIB/IEHHE JIE)KUT B OCHOBE
MHOTHX GMOTEXHOJIOTUYECKHX TIPOLECCOB, TIO3TOMY MbI COYJIH BO3-
MOXXHBIM YIe/TUTh eMy 0co00e BHUMaHue. Kpome TOro, BroprYHbIiA
MeTabo/IM3M LIMPOKO PACIPOCTPAHEH CPeJyd MUKPOOPTaHU3MOB,
paCTeHU U )XUBOTHBIX, I0O3TOMY U3y4YeHHe DTOTO SIBIEHUsI TIPe-
CTaBJsIeT cO00¥ 0011e6MOTOTUIECKYIO 33/1a9Y.

Y MHKPOOPraHM3MOB BTOPUYHBIN MeTabOoTM3M OOHAPY)KHUBAeT
crienripUYeCKre YepThI: B MPOLECCe PAa3BUTHS KYIBTYP MUKPOGOB
MOXXHO 60J1ee yeTKo uaeHTrdULInpoBars ¢pasy pocta (Tpododasy) u
¢dasy cienpanusanuu Kietok (nanodasy). B uarodase nporcxoqur
CUHTE3 CIeLHaJIbHBIX COeUHEHNM — TOPMOHOB, AHTUOHUOTHKOB,
TOKCHHOB, HEKOTOPBIX ITUTMEHTOB, A/IKAJIOU/IOB U JIP., — HA3bIBA€MbBIX
BTOPUYHBIMU METAOOTUTAMH.

Cor/1acHO COBPEMEHHBIM MPe/ICTaB/IEHUSIM, K BTOPUYHBIM MeTa060-
JINTaM OTHOCST COeJUHEHU S, 00/1a/Iafo1iHe C/Ie/IyFOIMMH TPU3HAKa-
MHU: Y3KOU BUIOBOM CTIeIUMPUIHOCTHIO, OO/TBIINM PAa3HOOOPa3reM XH-
MHY€eCKOT'0 CTPOEHHsI, CTIOCOOHOCTHI0 CHHTE3UPOBATHCS KY/IBTyPAMU
MHUKPOOPTaHW3MOB ITPH OTIPe/ie/IEHHBIX YCTIOBUSX KY/TBTUBUPOBAHUS
Y Ha orpefie/ieHHbIX pazax ux pa3Butus. CHHTE3 BTOPUYHBIX MeTa-
GOMUTOB MPOUCXOAUT HA POoHEe ITyOOKMX U3MEHEHHI KJIeTOYHOTO
MeTabo/M13Ma, SIB/ISIETCST BhIPAKEHUEM KJIeTOYHOM ClielinaTn3auu
Y 3aBUCHUT OT AudepeHIIaTbHON SKCIIPECCUH T'eHOB.

Bropu4HbIit MeTabOMU3M MPEeACTABIISIET COOO0M XapaKTEPHYIO 0CO-
6eHHOCTB 06111ero 06MeHa KJIeTOK, 00yC/TOB/IeH TeHETUYeCKH U OCY-
mwecTBsiercs cnenudraeckumu pepmerTamu. CHHTE3 BTOPUYHBIX
COeMHEHU I PeryJIMpyeTcsi CHHTa3aMH, KOTOPBIE PeITPeCcCHPOBaHBI
B TIepUOJ, AKTHBHOTO POCTA Ky/IBTYpP MUKPOOPTraHMU3MOB. /[laHHbIe
MOC/IeAHUX JIET TI03BOJISIIOT MPEAIONIOKUTD, YTO B 00pa3oBaHUU
BTOPUYHBIX META0OTUTOB HE YYaCTBYIOT HEKOTOPbIe KOHTPOJIbHbIE
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MexaHM3MbI (Hanpumep, perysiuvs Hykiaeosuznonupocdaramu),
KOOPAMHUPYIOI e CUHTE3 NMepPBUYHBIX MeTabonuToB. B TO *Xe
BpeMsi 0OHapy)KeHbI yHUKa/IbHbI€ MEXaHU3MbI CHHTE3a BTOPUYHbIX
COeJVIHEHUIl, He CBOMCTBEHHbIE IIePBUYHOMY 0O0MeHy. Bosbioe
3Ha4YeHUe NMeeT KOMIIApPTMEeHTAIN3aLI1sI BTOPUYHBIX METaOO0TUTOB,
TaK KaK MPOCTPAHCTBEHHOE PACIONIOXKeHUe B KJIeTKe dTHUX COeH-
HEHUU SIB/ISIETCST OAHUM M3 BOKHBIX KOHTPOJIBHBIX MEXaHHU3MOB BO
BTOPHUYHOM MeTabosu3Me. B 3ToM riaHe 3HaYUTE/IbHBIN UHTEPEC
IIpeJCTaB/IsSIeT UCC/IeJ0BAaHME OMOTOTMYEeCKHX PEAKIIHiA, C TOMOLIBIO
KOTOPBIX BTOPUYHbIE META0OTUTHI YAEP)KUBAIOTCS B CIIEIIaTbHBIX
KOMITAapTMEHTax.

BropryHble MeTaGOMHUTHI BHITIOTHSIIOT Y MUKPOOPTaHMU3MOB pas-
HOOOpa3Hble QYHKIUK M TECHO CBSI3aHbI C TIEPBUYHBIM OOMEHOM.
Panee cunTam, 4T0 GHOIOrMYECKasi POJIb BTOPUYHBIX IPOAYKTOB, B
YaCTHOCTH AHTHOMOTHKOB, CBOSUTCS K«OMOIOTMYECKOMY OPY)KHIO»
MHUKPOOHOH KJIeTKH B 60pbbe C KOHKYpUPYIOIIMMU BUAAMU. B mo-
C/leHYe TO/bI CHHTE3 BTOPHYHBIX METaOOTMTOB PaCcCMaTPHUBAETCsT
KaK MEeXaHU3M, CITOCOOCTBYIOLIM I OMOXUMUY€ECKOM BOTIOLIMHY BUOB
Y YBETMYMBAIOIIHI MX BO3MOXXHOCTH aJANITUPOBATHCSI M BBDKUBATh
IIPY UIBMEHEHUH OKPY)KAIOIINX YC/IOBHH, B YaCTHOCTH, TIPU CTpecce
¥ 06pa30BaHUU MOKOSILMXCsT KteToK. Hanpumep, B-kapotuH (BTo-
PHUYHBIN MeTabOINT) MOABEPTaeTCst MPOLECCY OKUCTUTETBHOM MO-
JIMMepU3alyi c 00pa30BaHNEM CIIOPOTIO/I/IEHHHA, KOTOPBIi BXOSUT
B COCTaB 000JIOYKHU CIIOP MYKOPOBBIX TPHUOOB.

Heo6xonnmo oTMeTHTh, 4TO QyHAAMEHTOM, HAa KOTOPOM BO3-
HUKJIO YYeHHe O BTOPUYHOM MeTaboIM3Me Y MUKPOOPraHU3MOB,
HOCTY))XVIN paboTsl akageMuka B.H. [llanonrHmkoBa v ero yueHUKOB
0 B3aMMOCBSI3U TPOLIECCOB COPKMUBAHUS C KOHCTPYKTHUBHBIM 00-
MEHOM U 0 ABYX($a3HOCTHU B 0OOMeHe BellleCTB Y MUKPOOPTaHU3MOB.
Briepseie B.H. lllanourinkoB Ha mpuMepe aneToOHOOYTHIOBOTO
OGpOXKeHHsI [TOKA3aJl, YTO OpraHu3M B pasze pocra — tpododaze (nmu
no repmunonoruu B.U. lllamourHukosa - [ pase) nmo merabonusmy
PE3KO OT/IMYAETCsT OT TOTO JKe OpraHn3ma, Ho B uguodase (I dpasa).

deHomeH 1Byx($azHOCTH ObUT BriepBble OOHAPY)KEH Ha TpPUMepe
auetroHoOyTunoBoro 6poxkenust Clostridium acetobutylicum npu
OpraHu3anyu B I. [po3HOM 3aBoja IO MPOU3BOJCTBY aLleTOHA U Oy-
taHosa. CyI[HOCTb 3TOTO MPOLjecca COCTosIa B crienyouieM. B dpaze
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[ HaGmoZaeTCst THTEHCUBHOE HAKOTUIeHHe OMOMAcChl OaKTepuil U
o6pa3oBaHUe YKCYCHOM M Mac/AstHOM Kuc/oT. [lasee mpouCXomguT
pe3Koe TajieHre KUCJIOTHOCTH B CpeZie BBIPALMBAHUS U TePexof,
B ¢a3y I, cBsI3aHHYIO ¢ MajjleHreM YUC/IEHHOCTH OaKTepuil U 06-
Pa3s0BaHUEM COBEPILIEHHO JPYTUX MPOAYKTOB — alleTOHA, 3TAaHOJA
u OytaHosna. B 6oee mo3gHUX McceA0BaHUSIX ABYX(Pa3HOCTD OblIa
YCTaHOBJ/IEHA ITPU 00Pa30BaHUH AHTUOMOTHUKOB Y aKTHHOMHLIETOB
Y MULIeTHABHBIX TPUOOB. TaK GbUI YCTAaHOBJIEH PsiJ 3aKOHOMEP-
HOCTel, KOTOpbIe B MOC/IeICTBUM JIETJIH B OCHOBY K/IAaCCUYECKOM
OGUOTEXHOIOT U H.

CyTb MX COCTOSI/IA B C/IEZIYOLIEM:

* AKTHBHBIN POCT Guomacchl (MM, KaK 3TO CTAa/ld HA3bIBATh
no3jHee, CTagusi «0M03a») COMPOBOXKAAETCST 0Opa3oBaHUEM
crienrpUIeCKUX MeTaboIUTOB, HATIPUMED, CUHTETUYECKUX
MHTEepPMEeJMATOB U K/IFOYEBbIX COeMHEHUM, TAKUX KaK OeTKu
u /IHK, pe3ko oTinyaommxcst OT IpOAYyKTOB BTOPOW dasbl;

* IOC/Ie aKTUBHOTO POCTa HAYHWHAETCsI OCTAHOBKA MPOLECCOB
nponudepanuy ¢ MOCAeSyIOUUM aBTOJIU30M KIETKH U 00-
pa3oBaHMEM HOBBIX MPOAYKTOB, BOSHUKAIOLIUX B Pe3y/bTaTe
M3MeHEeHHOTro MeTaboIM3Ma.

B coBpeMeHHOV GHOTEXHONIOTHUU HA TOM SIBIEHUHM OCHOBAHBI
MHOTHe OUOTEXHOIOTUYeCKHe IIPOMU3BO/CTB]A, HAIIPUMepP, aHTUOUO-
THUKOB, TUMOHHOMW KHCJIOTHI, [TOJTy4€HHUsI KAPOTHHOW/IOB, TOPMOHOB
Y IPYTUX COeJUHEHHU, KOTOPBIE MOXXHO MOJTyYUTh TOTBKO B dasy 11
pasBuTHs rpuboB. Yepes HeCKOJIBKO JIeT I0C/Ie OTKPITHS AByXda3-
HOCTH TPOLECCOB OPOYKEHHUST 3TAa 3AKOHOMEPHOCTh HA4YaJIa LIUPOKO
06CYXAAThCsT 32 pyOexxoM, ObIa OMyOIMKOBaHA OCHOBOIIO/IATA0-
mwas ctarbst by’ Jloka (Bu'Lock), v Gbiin BBeieHbI HOBbIE TEPMHUHBI
— BTOPUYHBINA MeTabomu3M, Tpododaza u narodasa — 6e3 cChUIKU
Ha pa6orty B.H. IllanourHrkoBa u ero y4eHMKOB O ABYX(}pasHOCTH
MIPOLIECCOB OPOXKEHUSI.

[TpakTHYecKoe 3HAaYe€HHE BTOPUYHBIX MeTAOONTUTOB TPYAHO
nepeoueHUTh. Oco60r0 BHUMAHMUS 3aC/Ty)KHUBAET TOT PaKT, YTO Psif,
3aKOHOMEPHOCTEH TOTO MPOLECCa MOXKHO MTEPEHECTH Ha KY/IBTYPbI
TKaHel XMBOTHBIX U PaCcTEHUM, IPUYeM 0COObIil UHTEpeC B 3TOM
OTHOILUEHUH TIPEJCTaB/ISIOT TKAHU METAHOMBI. B )XUBOTHOBOCTBE
IIMPOKO MPUMEHSIIOTCSI POCTCTUMY/TUPYIOIIKE MPernapaTbl aKTH-
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HOMMIIETHOTO IIPOMCXOXKJEHUsI, HallpUMep, JaBHO HCIOIb3YIOTCS
KOPMOTPHU3HUH, BUTAMHULMH 1 KOpMapuH. BropryHbie MeTaboIUThI
rpr6OB HAXOJT TPUMEHEHeE B Ka4eCTBe CTUMY/ISITOPOB POCTA CeJlb-
CKOXO3SIMCTBEHHBIX PAaCTeHUI. PaiiK/IOHOBast KMC/IOTA, OTyyaeMast
V3 HU3IIUX I'PUOOB, 3HAUNTE/TBHO YCKOPSIET POCT IPOPOCTKOB prica U
KHUTakcKo KamycTel. a-TopmoH Saccharomyces cerevisiae Bbi3bIBaeT
yCHJIEHHE POCTa OBCA 3a CYeT YCKOPEHUsI yATMHEHHSI KOJIEOTITHIIS.

Oco6oe 3HaYeHNE UIMEIOT BTOPUYHBIE METAGOTUTHI N30T PEHOM -
HOM CTPYKTYPBI — YOUXMHOHBI, U3y4eHHe KUHETUKH 00pa3oBaHusI
KOTOPBIX y T PUOOB IT03BOJISIET OTHECTH UX K BTOPUYHBIM MeTa0OH-
taM. OGHapy»>XeHO, B YaCTHOCTH, YTO TeKCarupoyOrMXUHOH-4 OKa-
3bIBaeT MPOPUIAKTHYECKOE JefiCTBHE MPU MULIEBOU AUCTPODUH Y
006e3bstH. JTO O3BOJISIET IPUMEHSITh yOUXHUHOHBI IIPH 0c00011 popme
aHEeMMUH, BbI3bIBAEMOI Ge/TKOBBIM rojiofianreM. bosblioe 3HaueHe B
MeZIMLIMHE U CeTbCKOM XO3SIMCTBE UMEIOT KaPOTHHOU/IbI — TIMKOIHH,
JIIOTEHH, 3€aKCAaHTHH U p. CITOCOOBI MX ITOJTyY€eHUsI Y TIPAKTHYeCKast
3HAYMMOCTH TpUBeeHbI fabure (YacTs 3, pasz. 2.1.)
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I'maBa 4

Jumop¢usm y rpu6oB u paKkTopsl,
OKa3bIBaloIIVie BIUsTHUE HAa MOpdoreHes

Jumopduam onpeiesisieT )KU3HEHHYIO CTPATETUIO TPUOOB IyTeM
00pa3oBaHUsI KJIETOK a/JIbTEPHATHBHBIX MOPPOTHUIIOB, 0becedn-
BAIOLIMX POCT ¥ BbDKMBAHHE KY/IBTYPBI B PA3/IMYHBIX (B TOM 4HCIe
CTPecCcoBbIX) yioBusX. st AuMOpOHBIX TPUOOB XapaKTePHO 06-
pasoBaHue JBYX MOpomoruyeckux GopM — MULeTHATBHOM U APOXK-
XerogoOHoM. VX Hanbostee cylecTBeHHbIE Pa3/INYHsi 00YC/IOBIEHbBI
CTPYKTYPOi1 1 MeXaHU3MaMU GOPMHUPOBAHUSI KIETOYHOM CTEHKH, a
TaK)Ke XapaKTEPOM POCTa KJIETKH (aMHMKaIbHBIM MU CPEePHUECKUM).

[TposiBnenue gumopdramay rprubOB COMPSHKEHO C CYILleCTBEHHbI-
MU U3MeHEHHUsIMU GMOCHHTETUYECKUX Y SHEPTeTHYECKHX IIPOLIeCCOB
Y CTPYKTYPHO-MOPQOTOrMYeCKUX XapAaKTEPHCTHK, YTO UMeeT aJjarl-
THUBHBII XapaKTep W HAIpaB/IeHO Ha MOJAep)KaHHe JKU3HeCIoco0-
HOCTH OpPraHM3Ma B N3MEHHBILIHXCS YCIOBHsIX. MopdoreHeTHyecKnit
OTBeT IPUOOB BBI3BIBAIOT MHOTHE (PAKTOPBI OKPY)KAMOLIEH Cpezbl,
CpeJy KOTOPBIX OCHOBHBIMHM CYUTAIOTCS HA/IM4Ke COPKHUBAEMOM
reKCco3bl M aHadpoOHast atMmocdepa, CrrocobCTBYIOIE PA3BUTHIO
JIPOXOKETOL00HBIX K/IETOK, a MPUCYTCTBHE KHUCIOPOAA OOBIYHO
6/IaroNpHUSITHO /JIsI Pa3BUTHSI MULIETHS.

B mociegHye rofpl MHTEpeC K U3y4eHHUI0 fuMopdu3Ma rpuboB
BO3poc 6/1aroziapst TOMY, 4TO 3TOT peHOMEH CBsI3aH C LIMPOKUM pac-
poCTpaHeHWeM B030yzuUTeNnell MUKO30B )XMBOTHBIX M YeI0BEKa
Y TIaTOT€HOB CEJIbCKOXO3sIMCTBEHHBIX pacTeHU. MuliennanbHas
1 apoxoxeBast GopMbl JUMOPPHBIX 'PpUOOB, MHOTHE U3 KOTOPbIX
SIB/ISIIOTCS TIATOTEHHBIMHU, MMEIOT PAa3HYI0 BUPY/IeHTHOCTh. Hawu-
6OJIBLIYI0 3HAYMMOCTB /1151 Ye/I0BEKA MMEIOT BbI3bIBAIOLIVIE OTIITOPTY-
HUCTUYEeCKHe MUKO3bI ACKOMHULIETHBIE ¥ 6a3UAMOMHULIETHBIE TPUOBI,
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takue Kak Candida albicans, C. glabrata, C. lusitania, Cryptococcus
neoformans, Blastomyces dermatitidis, Paracoccidioides brasiliensis, a
taroKe puronarorennslie rpubst Ustilago maydis, Colletotrichum sp.,
Magnaporthe grisea v ip. Y 60bpIIMHCTBA IPHOOB MHLIe/THAIBHAS
¢dbopma HeoOX0OMMA /ISt UHBA3UH B OPTAaHU3M XO3SIMHA, a JPOMOKe-
nofo6Hast popma 6ojiee yCTOIYMBA KaHTUOMOTHKAM, TOBBILIEHHBIM
TeMIIepaTypaM M KHUCIOTHOCTH, a TaK)Ke K HU3KOMY COZE€PXKaHHUI0
KHUC/I0pOZa B cpefe. MykopoBble rpu6bl, y KOTOPBIX M ObLIO BIIEpBbIe
OTKPBITO sIBJIeHHe JUMOPU3Ma, SIB/ISTFOTCS KJIACCHYECKOW MOZIETIBIO
IJIsI UCCIefOBaHMM. XOTsI B CBOeM OOJIBLIMHCTBE OHHU He IaTOreH-
HBI, OTJe/IbHbIe BU/BI B OIIPe/Ie/IeHHbIX YCIOBUSIX TAK)KE MOTYT BbI-
3BIBATh OMIMOPTYHHUCTHUYECKHe NH(EKINH — MyKOPMHUKO3bI pa3HOMH
JIOKA/IM3aLMH, TIPU 9TOM MaToreHHou $Gopmoil rpuba siBisieTCs
MHULIe/THATbHASL.

[TpunsiTO CynTaTh, 4TO MOpdOTEeHe3 rprbOB CBOJUTCS K Ppopme
KJIETKW, KOTOPAsi OTIpeZe/IsieTCsl COCTaBOM M CTPOEHHUEM KJIETOYHOM
creHKH. KileTouHble cTeHKY ¢ MHULe/TNsI He IMEOT BBIPR)KeHHbIX
c/10eB, OHM OoJiee IUIOTHBIE, MeHee BOJIOKHHCTBIE, YeM KJIeTOYHbIe
CTEHKH [POXOKeNof00HbIX K1eTOK. COOTBETCTBEHHO, APOXOKEIO-
JOGHBIE KJIETKHU XapaKTepU3yTcsi 6ojiee TOJICTHIMU U PBIXJIBIMU
KJIETOYHBIMU CTEHKAMHU C IByMsI XOPOILIO PAa3TMYUMbIMH CJIOSIMH.

[7laBHBIM CTPYKTYPHBIM KOMITOHEHTOM K/1eTo4HbIX cTeHOK (KC)
rud ¥ APOMOKENOZOOHBIX KIETOK MyKOPOBBIX I'PHUOOB SIBJISIOTCS
GUOPHU/UTBI XUTHHA U XUTO3aHA, MOTPY)KeHHbIe B MATPUKC TOJTH-
YPOHHUJOB MYKOPaHa YU MYKOPOBOM KHCJIOTBI, ITMKOIIPOTEUHBI U
rukornentuabl. OcHoBHble pasnnuns KC aByx Mop¢oaoruyeckux
¢$opM KacarTcs, I/IaBHBIM 00pa30M, COJep)XKaHMsI MaHHO3bI 1 OeJlKa
- IJIABHBIX KOMITOHEHTOB MyKOPaHOBOT'O MaTPUKCA, YPOBEHb KOTO-
PBIX BBILIE B JPOMOKEIIOA0OHBIX KIeTKaX, ¥ pyK0o30- U raJaKTO30-
COZlePIKAILHMX [TOJIMMEPOB, B GOJIbLIIEM KOTUYECTBE COAEPIKALIMXCST
B MuueauanbHbix KC.

Ornoxenne marepuana HoBoit KC mpu cheprueckom (Zpox-
YKeNoZoOHOM) pocTe MPOoUCXoauT SudQy3HON MHTEPKAJISILHEH 1Mo
BCell ITOBEPXHOCTH KJIETKH, a J/Is1 PACTYLIero MULIe/TUSI XapaKTepPHO
anMKaJIbHOEe OT/IOXKeHHe HOBOTo MaTepHaa. McciejoBaHue cHHTe3a
XWTHHA ¥ XMTO3aHaA in vivo 1o pe3ysbraTtam BKIoueHust N-aneTu-
D-[3H]-rnoko3aMyHa B TIOIMMEPBI MTOKA3aJ10, YTO UX OMOCUHTES B
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MUILETMH OCYIIeCTBIISETCSI C TOpasfo 6ojiee BBICOKOM CKOPOCTBHIO,
YeM B IPOXOKENIOA00HBIX KTeTKaxX. Taroke MOKa3aHo, YTO B MULIETTMH
COZLEPXKUTCST GOJIbLIIE XUTHHA, YeM B JPOMXOKENTOLO0OHBIX KIeTKAX.

Kpome xommonenToB KC B onpeznenenny GopMbl KJIETOK IPH-
HHMAIOT Y4acTHe KOMITOHEHTBI IIUTOCKe/IeTa — aKTUH U TYOY/IHH.

[ToMuMO TaKUX MPUPOFHBIX MOPHOIOITHYECKUX HAKTOPOB, KaK
rmoko3a, CO,, N,, ceiBopoTOUHbIe HAKTOPHI, TEMITEPATYPA, B UC-
C/IeJOBAHUSIX IO BIMSIHUIO Ha XapaKTep POCTa MYKOPOBBIX TPHOOB
HICIIOJIB3YIOTCSI CUHTETHYECKHe COeIMHEeHMs], KOTOPbIe BBI3BIBAIOT
CXOZHBIHN 3P PeKT, 0HAKO MEXAaHU3MBI e ICTBHSI KOTOPBIX Pa3/ny-
Hbl. Cpe HUX BellleCcTBa, MHTMOUPYIOIIYie MUTOXOHAPHUAIbHbIE
MPOLIECCHI TPAHCIIOPTA EKTPOHOB (LIMaHUJ, aHTUMHULIMH A) U
okucuTenbHOro pochopunupoBanus (OTUTOMHULMH), TOKCHYE-
CKHe CoelMHEeHUs (XJIOPaHWINHBL), XJIOPaMPEHUKOII, Pa3TUYHbIe
a30J1bI — MHITMOUTOPBI OGMOCUHTE3a CTEPHUHOB, IUK/IOEHIUH — UH-
rubutop S-aseHosnngemernnassl. [lokazaHo, 4To GIOKUpPOBaHHE
cuHTe3a GpocHONUMUAO0B MOTUEHOBBIM AHTUOUOTHKOM Liepy/IeHHU-
HOM, MHI'MOMPYIOIM CHHTeTa3y JKUPHBIX KUCJIOT, IPeJOTBpallaeT
o6pasoBanue muuenus. Kpome toro, usBectHo, 4yto ypoBeHs pH
perynvpyer MHOrve $U3HOIOIMYeCKHe IPOLECCh, BIUSIOINE Ha
MOpOJIOTHIO U MpOosiB/ieHHe AUMOPGU3MA Y PasTU4YHbIX I'PUOOB,
Takux Kak Aspergillus nidulans, Fusarium sp., Candida albicans,
Mucor circinelloides var. lusitanicus.

Munenuii ¥ SpoxOKenogo0Hble KJIeTKHU XapaKTepU3YITCs
CYILeCTBEHHBIMU MeTabOMTNYeCKUMH Pa3TUYHUsIMU, HAlIPUMep, B
9HepreTUYeCKOM MeTabonr3Me (IbIXaHre U OPOXKeHUe), YITIepPOz-
HOM MeTabon3Me (6osee BbICOKHE aKTUBHOCTH (epPMEHTOB LIUK/IA
TPUKApOOHOBBIX KUC/IOT B MULIETMH U GE€PMEHTOB IJTMOKCHIATHOTO
LIUKJIA Y POMOKETIONOHBIX KJIETOK), 330THOM MeTabom3Me (B JpOoX-
xeriopo6Ho popme aktuBHOCTE HAJI- 1 HA [IP-3aBrcumoii ryTa-
MaTAeruaporeHas HIKe, YeM B MULIE/THAIbHOM), @ TAK)KE B COCTABE
JIATIAJOB.

B perynsiniy MopdonoruiecKyx rnepexofoB MULLETUH—APOXOKe-
MoJ00HBIe KJIETKH NMPUHMMAIOT Y4acTHe pa3/uyHble dHIOTeHHbIe
perynstopsl. Lluknnueckuit AM® siBnsiercst apdpextopom ntAMP-
3aBHICHMBIX IPOTEMHKWHA3 Yy MHOTHX IPOXOKEH U 'prO0B, KOTOpBIe
y4YacTBYIOT B Tlepeade CUTHAJIA, PETYTUPYIOT XapaKTep POCTa U B
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3HAYMUTE/TbHOU CTENeHU OonpenessiioT GU3NO0TOTHUIYEeCKHUH U MOP-
¢doreHeTHUeCKHUI OTBET HAa U3MEHEHUsI BHEIIHEH Cpefibl, a TaKKe
BUPY/IEHTHOCTb. [loniaMuHbI (CriepMUH, CIEPMUUH, Ty TPECLIVH)
— MOJIMBa/IEHTHbIE OPraHNYeCKHe KaTUOHBI, IPUHUMAIOT y4acTHe B
Pery/siuy TPAHCKPHUIILIUY Y TPAHCIISILINHI, U UX BHY TPHUK/IETOUHbIN
yPOBeHb OBICTPO BO3pACTaeT BO BpeMsi MOPPOIOrHIeCcKHX mepe-
XOZOB. S-asieHo3uIMeTHOHUH (SAM) sIB/IsieTCst YHUBEPCATbHBIM
ZNOHOPOM METHJIBHBIX I'PYII Y BCEX OPTraHMU3MOB, B TOM YHCIIE Y
rpu6oB. Ero ypoBeHb perynvpyercst akTHBHOCTbI0 SAM-crHTeTa3b!
¥ OKa3bIBaeT BIHsTHUE HA MOPdOreHeTHUeCKHe MPOLeCCh, y4aCTBYsI
B METHJIMPOBAHUH KJIETOYHBIX OEJIKOB.

Y rpu6oB UMeIT OTHOLIEHHE K AUMOPPHU3MY 2 I/IaBHBIX ITyTH
nepefiayy CUTHajla: ¢ yYaCTUeM aKTUBHUPYEMOW MHUTOT€HOM IpO-
tenkrHasbl (MAITK-nyTs) 1 tAM®-3aBUCHUMOI POTEMHKUHABHI
A (TTKA-11yTB), KOTOpBIE CYIIeCTBEHHO BUSIOT Ha ITPOSIBIEHUE [1U-
Mop¢du3Ma v BUPyIeHTHOCTb. OCHOBHBIE NCC/IeJOBAHHS POBOASITCS
Ha mogensix Yarrowia lipolytica, Candida albicans, Cryptococcus
neoformans, Saccharomyces cerevisiae, Neurosopra crassa, Ustilago
maydis, Magnaporte grisea. TpaHcMeMOpaHHasl repejada CUrHajIa
MOXKET OCYLLeCTB/ISTHCS Yepe3 NOHHbIE KaHaJIbl, peLleITOPHbIE K-
Hasbl WJIN Yepes pPeLieNTop-aKTUBUpyeMblii 3¢ deKTopHbIi PpepMeHT,
KOTOPBIi 06pa3yeT BHyTPUK/IETOYHbIE BTOPUYHbIE MECCEH/KEPHI.
Tak kak a¢ppexTopHbIe pepMeHThI TOKATU30BaHbI Ha TTIOBEPXHOCTH
KJIETKHM, MeCCEeH/KEPhI YacTO 00pa3yloTcss U3 MeMOPAaHHBIX KOM-
MIOHEHTOB, OCHOBHYIO MacCy KOTOPBIX COCTABASIOT GOCHOmUIupl.
Meccenmxkep nepesaer cMrHaz KMHa3aM B Pa3/IMYHbIe KacKafbl,
3areM aKTUBHPYIOTCS GaKTOPbI TPAHCKPUIILIUK U CUHTE3 OesIKOB,
dbopmupysi, TakuM 06pa3oM, PU3HNOTOTUYECKUI OTBET, KOTOPBIi
MOYXeT OBITh 33/IeMICTBOBAH B Ipoliecce MopdoreHeTUIeCKou qud-
dbepeHPOBKH WU IPYTUX KJIIETOYHBIX ITPOIieccax.

M3BecTHO y4yacTre B KOHTPOie MOPPOIOrUYeCKUX ITePEXOL0B
(MuLenuit — opoxoKenofo6HbIe KIeTKH) He TOJBKO MeMOPaHHbBIX
docdhonunumos, HO ¥ CTEPUHOB, a TAKXKE PEryISTOPHBIX TUITHAOB,
He BBITNOJTHSIOIUX CTPYKTYpHO#M QyHKIuH. ViMeloTcs cBeneHus,
YTO JXMPHbIE KHCJIOThI TAaK)Xe MOTYT y4aCTBOBATh B Peryisiliuu
MOPOIOrNYeCKUX IIePeXO0B Y ZUMOPPHBIX TPUOOB, CBSI3AHHBIX C
BUPY/IEHTHOCTBIO I OTHOILIEHUSIMU XO3SIMH — MTapa3uT.
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MuuenuaabHast (BBEPXY) U APOXOKENofoOHas (BHU3Y)
dbopmbl rpuba Mucor hiemalis.

Takum o6paszowm, siBeHne fuMopdr3Ma, BbI3bIBaeMOe GOTbLINM
YHC/IOM Pa3TUYHBIX (PAKTOPOB, COMPOBOXKIAETCSI U3MEHEHUSIMU
MPAKTUYECKH BCeX OMOCHUHTETUYECKUX M DHEPreTUYeCKHX Mpo-
1IeCCOB, KOTOPbIE BeAyT 3a CO00I CTPYKTypHO-MOpPdoIoruyeckre
M3MeHeHUs], UMeollie aIalITUBHBINA XapaKTep U HallpaB/eHHbIe
Ha MoJiep)KaHue XU3HeCITOCOOHOCTH B U3MEHUBIINXCST YCIOBHSIX.
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[Tpouecc aumopdpHO# TpaH3ULUKM Y TPUOOB, 3HAYUMBIX KaK B
MEeJUIIMHCKOM, TaK U B OMOTEXHOJTOTUYECKOM aCIleKTaxX, UMeeT
TyOOKUIT OGMOXMMUYECKUM, DKOJIOTUYEeCKUM U aIANTalMOHHBII
cmbici. MiccniefoBaHYe BIUSIHUS PAa3/TAYHBIX BHELITHUX M BHYTPEHHUX
¢dakTopoB Ha MopdoreHes MO3BOJISIET HE TOBKO KOHTPOTHUPOBATH
MPOLIeCChI POCTA U Mpordepariy y Bo30yauTe ieil MUKO30B, HO TaK-
YK€ peryiupoBaTh peaTn3aliio OMOTEXHOIOTUYEeCKOTO MOTEeHIuaIa
rpu6OB: /151 TOBbILIeHUsI 3P PEKTUBHOCTH IITAMMOB-TIPOAYLIEHTOB
Pa3paboTKH YCIOBUH, CITOCOOCTBYOLIMX METKOAUCIIEPCHOMY POCTY
MIPY COXPAaHEHWH BBICOKHX ITOKA3aTeiei BhIXO/A L[e/IeBIX IIPOJYKTOB.

Takum 06pazom, uccienoBanus JUMopdu3mMa rpubOB MpeiCTaB-
JISIIOT He TOJIbKO TEeOPeTUYeCKU UHTepec, HO ¥ UMeIOT OosblLIoe
3HaYeHue [ COBpeMeHHO! MeJULIMHbI, BeTePUHAPHHU U CETTBCKOTO
XO35HCTBa.
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I'naBasg

COBPEMEHHBIE npeacraBI€HUs O cTpecce
M €r0 UCII0/Ib30BaHHUE B OMOTEeXHOJIOTUH

Crpecc (OT aHr. stress — JaB/eHHe, HANIOP, THET, Harpy3Ka, Ha-
npspkeHne) Hecrienuuyeckast (001as) peakuusi OpraHM3Ma Ha
BO3/IeliCTBYEe, KOTOPOe HapylIaeT ero roMeocTas. BBes aToT TepMuH
KaHazackuii Bpau I. Cesbe, KOTOpPBIH nrcan B cBoeit kHure «Crpecc
6e3 pucTpecca», BoillefiIeld B 1982 T., YTO CTPECC eCTh KU3Hb, A
YKU3Hb eCTb CTpecc.

OO61uM 151 BceX OPraHU3MOB SIB/ISIETCS TO, YTO IOJ, AeiCTBHEeM
CTpecca pe3Ko OCTaHaBIMBAIOTCSI POCTOBbIE ITPOLLECChI K PAa3MHOXKe-
HUe U TI0IHOCTBIO U3MEHSIeTCsI MeTabO0/TN3M.

CorsacHO coBpeMeHHBIM IIpeJCTaB/leHUsM, 1o/ AelicTBHueM
CTpecca OpraHU3M IIPOXOAUT C/IeflyIolliye 3 CTaJUU:

(1) cTagust TPEBOTM WJIM OLUETOMJIEHHS, KOTOpOe IJIUTCS OYeHb
Hestoro (CeKyHZbl WIN /Ia)Ke HAHOCEKYH[IbI); B TeYeHHe ITOU
CTayy BEIPA0aThIBaeTCs TPOrpPaMMa IPOTHUBOCTOSIHUS CTPECCY,
HO Pe3HUCTeHTHOCTH OKa3bIBAETCS HIDKe HOPMBI;

(2) panee HaCTYyMAET CTA/WS AANTALIUN, WIM PE3UCTEHTHOCT, TPH
3TOM CONPOTUBJISIEMOCTb OPraHM3Ma BO3pacTaeT; U, HAKOHell,

(3) BBIXOZ, M3 CTpecca B CTAJMI0 TOMEOCTasa, eCJTH CTPeCC He OKa3aICst
JIeTa/IbHBIM.

MHTepecHO OTMeTHUTb, YTO JXMBble OPTAaHM3MBbI, B PUHIIUIIE,
NPpUJEpP>XXUBAIOTCS JBYyX TUIIOB CTpaTeruu BbDKUBaHUs. [lepBbIit
THII, HAMeHee PacIPOCTPAHEHHbIH B IpUpoze, GOpMy/THpYeT CBOIO
CTpaTeruio — BbDKUBAI, CONPOTUBISAACH cTpeccy. K aTomy Tumy
CTpaTeruy BbDKMBAHMS OTHOCSTCS, B OCHOBHOM, MJIEKOIIUTAlOIIHE,
B TOM 4Y¥CJIe YeJIOBeK. DTUM OPTaHMU3MaM, KOTOpble aKTUBHO OOPIOT-
€S CO CTPeccoM, HallpuMep C HU3KOU TeMIepaTypou, NPpUXOJUTCS
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HICKYCCTBEHHO CO3/]aBaTh YCJIOBUSI, HeOOXOAMMBIe s BbDKUBAHUS
(cTpouTh yGEXKHILA OT XOT0JA, UMETH TETUTYIO OJEX/AY U T.J.)

Bropast cTparerus, Ha3piBaeMas IaCCUBHOM, COCTOUT B TOM, YTO
OPraHM3M, CIacasiCh OT CTPECCa, MIEPEXOAUT B HEAKTUBHOE COCTOSI-
HUe, TaK Ha3bIBae€MYI0 «CKPBITYIO0 XM3Hb» (KPUIITOOHO3), IIpeBpalia-
SIChb B C/Ty4ae MUKPOOPTaHU3MOB B CIel[a/IM3UPOBAHHbBIE KIIETKH,
HasbIBaeMble MOKOSILIUMHUCST (HalIpUMep XIaMHU/LOCIIOPHI).

B HacTosiiee BpeMsi Mbl MaJIo 3Ha€M O TOM, KaK CUI'HAJI O IefiCTBUN
He06J1aronpusTHOro paKTopa rnepejaercst y rpuboB BHYTPb KJIETKH.
Ho, o aHasioruu ¢ ApyrumMu syKapruoTaMH, MOXKHO ITPeIIIOJIOKUTb,
yT0 B KC, KaK ¥ B I1a3MaTH4yeckoii MeMOpaHe, TPaHCAYKIMSI CHTHAJIA
OCYILeCTBJ/ISIETCS 0COOBIMU GeTKaMH-peLienTopaMu. B atom mpo-
ecce ydactByeT Ca** KaK BTOPUYHBIA MeCCeHDKep, CCTeMa MHO-
3UTO/BbHBIX GOCHONMUIHIIOB, OKCHUJ, A30Ta, CUCTEMA aKTUBHBIX GOpM
kucnopoga (APK), mpoucxogut MHrMOUpPOBaHHE WM aKTUBALUS
MpOTenHKWHA3 WiH pocdaras, 1 uzmensiercst pochopripoBaHHoe
COCTOSIHHE BHYTPUK/IETOUHBIX O€JIKOB.

3Ha4MTe/IbHOE 3aTPyAHEH!e IIPe/ICTaB/IsIeT OTCYTCTBHE JAHHBIX O
CTPOEHUH [UTa3MaTHYeCKOM MeMOPaHbI 'PUGOB U ee OTIYHSIX (ec/u
OHU €CTh) OT BBICILIMX 3YKaprOTOB. TeM He MeHee HaKOTLIEHO JOCTa-
TOYHO JAHHBIX 00 U3MEHEHMSIX B XUMHY€ECKOM COCTaBe JIUITULHOTO
OUCII0s TP JeMCTBUM CTPECCOPHBIX PAaKTOPOB, U criefyeT 0co60
OTMETHUTH POJIb GPU3UYECKOTO COCTOSTHUSI MEMOPAH U MIX XUMHYe-
CKOTO COCTaBa B OMOXMMUYECKOH a/laliTalliy TPUOOB K CTPECCOBBIM
BO3/IeICTBUSIM.

Ec/ii mony/istuyst mornajaer B HeG/IaronpusiTHbIE YC/I0BYs (4ae
BCEr0 3TO rOJI0f,), TO POCTOBBIE ITPOLIECCHI OCTAHABIMBAIOTCSL, U TPO-
VICXOOUT U3MeHeHe MeTab0/IM3Ma KJIETOK. DTO CO3/IAeT YCIOBUS IS
BO3HUKHOBEHMUSI 0COOBIX MyTal[uii, YTOOBI aIAITHPOBATD KJIETKY K
KaKOMY-TO HOBOMY cy6cTpaty. Takoit MexaHM3M ITOTy4HJl Ha3BaHHe
aJIANITUBHBIX MyTauMii. B Takux HeJensuiuxcst KIeTKax UeT He-
o6brynHbIii cunTe3 JJHK: yaansercs ogun u3 ygactkoB Hutu JJHK,
Y B U'TOTe IIPOMCXOAUT HAaKOIUIEHHe MyTaLlUii, KOTOpbIe C GOJIBIION
YaCTOTOM HAKAIUIMBAIOTCS B HeJE SIIMXCS KJIeTKaX; MX Ha3bIBAIOT
runepmyTanusmMu. [Ipy 3ToM HaKOTUIEHHe TAKMX MYTaLlUi IPOMCXO-
JUT TOJIBKO B CyOITOTY/ISILIMH, T.€. MaJIOV YaCTH HEPACTYIIHX K/IETOK
(rmo/1araroT, YTO TUMEPMYTHPYIOIIMX KIETOK — OIHA HA MUJLIUOH).
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OO0OBeKTOM M3y4eHHsI MOJIEKYISIPHOM MPUPOABI aZall TUBHBIX
mpotieccoB 6bIIa, B OCHOBHOM, KHIlleYHast masiouka Escherichia coli
(kmaccrueckuii 0GBEKT), Y IPOMOKEBBIX OPraHU3MOB — Saccharomyces
cerevisiae, y MULleJTMAJIBHBIX I'PUOOB — NPeJCTaBUTEIN TOPsLKA
Mucorales. Y nociegHux 3Ha4NTETBHO MEHBILIE U3BECTHO 00 ypOB-
HSIX OPTAaHU3ALIMH QIANITUBHBIX PEAKIV, B YaCTHOCTH, 00 YPOBHSIX
reHHOM 3KCIIPeCCUH MEXaHU3MOB TPAHCKPHUIILMOHHON Pery/siun
aZanTHUBHBIX reHoB. OIHAaKO, HECMOTPST HA MHOT000Opasrie MexaHH3-
MOB QJIaNITAlIMHU K Pa3/IMYHBIM BUJJAM CTPECCOPHBIX BO3JEHCTBUH,
MO)XHO BBIJJ€/IUTh OCHOBHbIE, IeUCTBYIOIIME MPHU T060M BUIe
cTpecca, mpuyeM Haubonee 3pPpeKTUBHAS peryasiLus aJanTHBHbBIX
MPOLIECCOB TPOUCXOAUT Ha YPOBHE TPAHC/ISILIUM, TPAHCKPUIILIMU U
CTabM/TM3aLMH MOJIEKY/T O€JTKOB.

Kaxoe yxe 3HaueHHe UMeeT CTPecc AJisi GUOTEXHOJIOTUH IPUOHBIX
NIpOM3BOACTB? Brllle 6bUT MpUBEJEH NMPUMEp C THIIEPCUHTETHKOM
JMUMUL0B MYKOpoBbIM rpubom C. japonica. Tlomynsiuusi KaeTox,
BBbI/IEP)KaBLIAsi TEIJIOBOM CTpecc, MPY KY/IBTUBHPOBAHHUHU MPU OII-
THMaJ/IbHOM TeMIlepaType CTajla aKTUBHEee PacTH U 00pa3oBbIBaia
66puIyt0 6uomaccy. B rpu6oBoacTBe M3BeCTEH MPUEM, KOTHA
MOHIDKEHUE TeMIIEPATYPbl CTAHOBUTCSI GAKTOPOM, BBI3BIBAIOIINM
IofioHoLIeHe. BrimepyxuBanue 6asuanocnop Agaricus bisporus
MIpY HU3KOU TeMIlepaType CrocoOCTBYeT YBeTUUEHUIO BCXOXKECTH
Ha 15-20%. Bpllle oTMe4anock, YTO NMpH CTpecce MPOUCXOAUT TOP-
MOXXeHMe Xn3HeHHoM akTuBHOCTH (TXKA).

OpHaKo NpH AeiCTBUU ONpeZeeHHbIX CTPeCCOPOB, HAIIPH-
Mep, TP HeJocCTaTKe B cpefie pocdopa, HabmoOmaeTCs elle OfANH
MeXaHU3M afIaNTally — 00pa3oBaHHUe CrenuPpUIecKrX JTUIHIOB.
Taxk, M.B. KoHoBa ¢ coaBT. mokasasna, 4to y rpuba B. trispora, Bbipa-
1eHHOro npu Aedurure pocdopa, HAOMIOZAETCS TOSIBIEHHUE JBYX
HOBBIX [JIUKOJIUITH/0B; KDOME TOTO, 3HAYUTe/IbHASI YaCTh MOJISIPHOM
dpakiuu - 29,1% — COCTaB/AIOT IMKOMUIHU I (a He pocdomumnup),
OJIIH U3 KOTOPBIX MMeeT XpOMAaTOorpadpruecKyIo MOgBIKHOCTb, CO-
BIAZIAIOLIYIO CO CTAaHJAPTHBIM MPernapaToM Lepebposusa.

Takast 1a6MIBHOCTD COCTaBa MOJISIPHBIX JIUMHU/IOB HAGMIOAAETCS
He TOJIbKO y 'PHOO0B, HO M Y IpoKapuoT. Hanpumep, y akTuHOMMIE-
TOB MpH HeJocTaTKe pocdopa MporucxoauT 3ameHa GpochonrunmugoB
OPHUTHUHIJIMKOJIUITHOM WIN IIMKOMUIIUIAMH — Y IICEBJOMOHA/.
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Y rpu60B - CUMOMOHTOB JIMIIAWHUKA — MIPU OKHCIHUTETbHOM
cTpecce 0GHAPY)KEHO yBe/lUYeHUe Cofep)XaHusi 6eTanHOBOTO JTH-
mua (AUaUIrIMIEepPOTPUMETH/ICEPUHA); GETAaUHOBbIE JTUTTH/IbI
O0GHAPY)XMBAIOTCS M Y HEKOTOPBIX 6Aa3UAMOMHLETOB MPU CTpecce,
IpuvyeM OJHOBPEMEeHHO CHIXaeTcs ypoBeHb OX.

CoracHO COBpeMeHHbBIM ITPeCTABIeHUM, GU3UIECKOE COCTOSI-
HUie MeMOpaH KOHTPOJIUPYET SKCIIPECCHI0 GETKOB TETUIOBOTO IIOKA
(BTI) u apyrux reroB. OGLIENPUHATO CYUTATh, 4TO cuHTe3 BTIII
KOppe/MpyeT C MHAYKIel YCTOMYUBOCTH K TETUIOBOMY LIOKY U PSIZY
JIPYTHX CTPeCcCOBBIX BO3JEHCTBH, 3a UCKIIOYEHHEM XOJI0J0BOTO
moka. [Ipegnonaraercs, 4To aTH cTpecc-6e/IKY BHITOTHSIOT GyHKIUN
JIerpafialiiyi U PeaKTUBALMHK 0€/TKOB, TOBPEXAEHHBIX IIPU CTPECCO-
BBIX BO3elicTBUsAX. HecMOTpPst Ha 3TO MpaKTHUYeCKH OGIIEPHUHSITOE
mHeHue 06 ydactun BTI B dopmMupoBaHuY TEPMOYCTOMYHNBOCTH
(TY), HaKaIUIMBAKOTCS JTAHHBIE O TOM, YTO, HATIPUMED, Y S. cerevisiae
cTpecc-6e/IKi He UTPAIOT OIpesesisioleil PO B BOSHUKHOBEHU U
YCTOMYHMBOCTH K MMOBBILIEHHOU TeMIlepaType.

Jl7s1 BBDKMBaHMS TIPU BBICOKUX TeMIlepaTypax y JpOXOoKei oc-
HOBY 3allUTHI OT CTPecca COCTaB/IsieT YOUKBUTHH. [Ipezoaraior
Taroke, uto TY cBsi3aHa ¢ MabIMy nuToriasMarudeckumu PHK (G8
PHK), koTopbie HeOGXOAUMBI Jist CeNeKTUBHOM TpaHcsiuu MPHK
B YCJIOBUSIX CcTpecca. bosee BeposiTHO, YTO TePMOYCTOMYHUBOCTD Y
rpubOB CBsI3aHa C MOJIMOKCHYITIEBOIAMH U CaxapaMH (Tperano3oi
Y caxapo30¥i), 0COOEHHO C [UCAXapUIOM TPEraso30i (CM. B I1aBe 2,
pasf. 2.5. 0 POJIM TPeraao3sl y rpuboB).

BosHukaer Bompoc, KakoBa poOJib CTpecca Ha OPraHU3MeHHOM
YPOBHEe WM Ha ypoBHe nomnyisiuuun? /IpyrumMu cioBamu, cTpecc —
3TO IJIOXO MK OH HeoOxonum? Ceifdac Bce CBOGOSHO PACCYXKIAIOT O
cTpecce Ha ObITOBOM ypoBHe. CYMTAeTCs1, 4TO Bee O0/Ie3HH, CMEePTh U
T.I. — OT cTpecca. Ho 4To 6bi10 66 € 3BOTIOLIME BUIOB 6€3 cTpecca,
Y YKM3Hb MPOAO/DKAIACH ObI B roMeocTase?

BoT opguu u3 npumepoB: mykopoBsiii rpubd Cunninghamella
japonica oxBepr/v B KOHIE cTazuu Tpodhodasbl KPAaTKOBPEMEHHOMY
JeMCTBHIO MOBBIIIEHHOM (HO He IeTa/IbHOM) Temrieparypsl. [Tpowc-
XOZUT OBICTPAsi OCTAHOBKA POCTOBBIX MPOLIECCOB, YPOBEHb OHOMACCHI
MULe/THST CTAHOBUTCS 3HAYUTE/IbHO MeHbllle, yeM B KoHTpose. Ho,
KaK TOJIbKO TEMITePATyPHBIH CTPeCC 3aMeHsIeTCsI KyJTbTUBUPOBAHUEM
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IIPY HOPMaJIbHOM TEMITEPATYPe, a KY/IbTypa IePeHOCUTCSI Ha CBEXKYIO
cpefy, HAUMHAETCsI aKTUBHBIN POCT MULIE/THsI, 3HAYUTETbHO IIPEBbI-
IIAIOIMH POCT B KOHTPOJIBHOM Ky/IbType. 3HA4YUT CO CTPECCOM, eC/TH
OH He JIeTa/IbHBIM, He BCe TaK TPOCTO: XOPOILIO WK I10X0. Ceityac MbI
3HaeM, YTO IPOUCXOIUT IIPH CTPeCCce Ha MOMY/ISLIHOHHOM YpOBHe. B
3TOM CJIy4ae CjIefyeT UCXOAUTD U3 TPEeAIIOIOKEH S, YTO CKOPOCTh
MyTareHe3a IpU roMeocTas3e HeJOCTATOYHA /ISl BOIIOLIMOHHOTO
IpOllecca, ¥ UMEHHO CTPeCC CTAHOBUTCS YCKOPHUTE/IEM SBOJTIOLIH.
JlunuaHOMy coCTaBy MeMOpaH, B YaCTHOCTH, KOJIMYECTBY He-
HaceiueHHbIX XXUpHbIX KuctoT (HXKK) u guHamMyke MmeMGpaHHBIX
JIMIUZIOB YAe/sIeTCsl B TMOoC/efiHee BpeMsi 0coboe BHUMaHue. M3-
MeHeHHMsI B OKpY)Kalollieil cpefie IN IMaTOJOTUYecKoe COCTOSTHHUE
KJIETKU BBI3BIBAIOT MOAMPHUKALIMKA B MEMOPAHHBIX CTPYKTypax H,
COOTBETCTBEHHO, IOTePIO psifa dpusmosorndeckux yuxumit. OgHa-
KO KJIeTKa KOMIIEHCUPYET 3TH MIOBPEXIEHMSI, UCTIONb3YsT OMOXHMHU-
YeCKre MEXaHU3MbI TOMOBSI3KOCTHOM M/ TOMOpA3HOM aJANTaL|H,
KOTOPbI€ MTO3BOJISIIOT MO/, PYKUBATH TOMEOCTATHYECKOe PAaBHOBECHE.
YKakeM Tenepb, KaKvie H3MeHeHHsI HaOTI0JAI0TCs B JIUITHIHOM
6uciioe mpu JeiicTBUM cTpeccopa. JTO MOAM(UKALMU B COCTaBe
aUMIBHBIX Leneil MnuAoB. OHY OTMEYaloTCs Y IpUOOB B:

* CTeleHH HEeHAChIILEHHOCTH JIUIUAHOTO OHCII0s, YTO OCYLIeCT-
B/ISIETCSI 3a CYET lecaTypas U IMPOSIB/ISIETCS B yBeTMUEHNH JOIU
HACBILIEHHBIX MJIM HEHACHILEHHBIX YXUPHBIX KHUCJIOT;

* [JIMHE alWIbHBIX Liellell JTUMHAOB, IPU 3TOM CyLeCTBeHHOe
3HaYeHUe MMeeT YHCJIO YETHBIX U HeYeTHBIX AaTOMOB YI/IEPO/a;

*  KOH(QUTYpALMH ALUIBHBIX Lenel (UCc-TpaHC-U30MepHU3alyisi);

* BeTB/IEHWH aLWIbHBIX Leneil (06pazoBaHHe U30- U AHTEN30-
YKUPHBIX KUCJIOT — IIPOLIeCC, CBOMCTBEHHBIH, B OCHOBHOM, IIPO-
KapHOTaM, HO HaO/TI0JaeMbIi TaK)Ke U Y HEKOTOPBIX TPUGOB).

CreflyeT OTMETUTD, YTO, COIIACHO COBPEMEHHBIM Ipe/iCTaBIe-
HUSAM, OCHOBHBIM TPUITE€POM B OTUX U3BMEHEHUAX all1JIbHBIX L[el'[eﬁ
SIB/ISIIOTCSI U3MEHEeHUsI B KOHQUrypanu MeMOpaH U Mepexof OT
JaMesUISIpHON $as3bl, Ifie auvIbHbIE LIeNU JTUIUI0B HaXOAsATCST B
dase ress, K XUIKOKPUCTATNYECKOMY COCTOSTHUIO VUTU HeJlaMeJI-
ssipHO#t H,-daze, KoTopast XapaKTepusyeTcst [UINHPAMH TUITHOB,
y KOTOPBIX ITOJISIPHbIE I'PYIIIBI OKa3bIBAIOTCS IOBEPXHOCTHO PaCIIo-
JIOKeHHBIMH (reKcaroHanbHast ¢paza).
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JeiicTBue cTpeccopa MPpUBOAUT TaKXKe K UBMEHEHHSIM B COCTaBe
MeMOpaHHbBIX JTUMHUAOB, B cooTHoweHun ¢pochonmumnugos (OJI) u
crepuHoB (Ct), a Takke B cootHoureHnu Ct 1 9pUPOB CTEPUHOB
(3Cr). Tak, K/1IeTOUHBIE peLenTOPbI K TH30p0oCcPONTUTHIAM SIBISIOTCS
MIPOMOTOPAMH CUTHATBbHBIX 3¢ HeKTOB. 3HaUNTeTbHbIE MOgHPHKA-
LMY OTMEYAIOTCsI B KOJTMYeCTBe U COCTaBe HeHTpa/IbHbIX IUITHOB.
B naHHOM C/Tydae UMeIOTCs B BUAY OMOXUMMYECKHe MeXaHU3MBI, IT0-
3BOJISIIOILME UCITO/Ib30BATh JIJISI CHHTe3a XUPHBIX KHUC/IOT 3allacHble
TPHALMIITALEPUHBI (ITyTeM X TUPOIN3]).

B nociegHue rogpl B AN TallMOHHBIX MPOLieccax O0JIbIIoe 3Ha-
YyeHHe MPUAAIT IMUKoMUIuAaM. Tak, chpuHrosuH-1-pocdar perynu-
PYeT pOCT KJIETOK, SIB/ISIETCSI CUTHA/IBHOM MOJIEKY/IOH, MHIMOUpyeT
MIPOTrpaMMUPyeMyI0 KJIETOYHYIO CMepTb, OTIOCPeIOBAaHHYIO LiepaMHU-
aom. Counromumuzpl, B yactHOCTH, C -muruapocdunrosun u C -
¢rTOCOHUHIO3MH, SIBISIOTCS OTEHIMAIbHBIMU CTPECC-CUTHAIAMU
y Bpoxokeit Saccharomyces nipy TeNJI0BOM CTpecce.

[Ipu Bo3pelicTBUY CTpeccopa, B YaCTHOCTH BBICOKOM TeMIlepary-
PBI, U151 BBDKUBAHWSI OPTaHMU3MOB OOJIbLIIOE 3HAYEHVE IMEIOT CIIeIIH-
asnbHbIe 6e/IK1, 06pasyeMble B KJIeTKaX IPY HapyIIeHHH TOMeO0CTasa.
Takue 6esku, 06pa3yemble, HAIPHUMeP, IIPU TEIJIOBOM BO3JEMCTBIH,
Ha3Basu Genkamu TerutoBoro moka — BTI (HSPs). Briepssie onu
6bUTH OGHapY)XeHb! Y HaceKoMbIX Drosophila 6onee 30 net Haszaz,.
[Tocnenyrouiye uccieg0BaHNs O3BOMUIA YCTAHOBUTD Psifi, OCHO-
BOIIOJIAaTAIoOIIMX 3aKoHOMepHocTel o cBoticTBax BTL. Okaszanocs,
YTO 3T Ge/IKY CUHTE3HPYIOTCS Y YXUBOTHBIX, PACTEHU, TPUOOB U
GaKTepHii IPY JeCTBUH BBICOKOU TEMITEPATYPBI, IPUYEM, KaK TOJIb-
KO B oprann3me HaunHaetcsi cuHTe3 BT1, o6pazoBaHme ocTabHBIX
0€eJIKOB, y4aCTBYIOIIMX, HAIPUMEP, B POCTOBBIX IPOLECCAX, PE3KO
nHru6mpyetcst. OHaKo CUHTE3 3THX 6e/TKOB 00paTHM, Y IIPU CHATHU
IeWCTBHUsI CTpeccopa U repexozia B romeoctas obpasoBanue BTII
MpeKpallaeTcs.

Hawub6onee nsydeHHbiMu 6e1KkaMu, 06pasyoLMMHUCS ITPH TEIJIO-
BOM ILIOKe, SIBJISIFOTCsT O€/TKM C MOJIEKY/ISIPHOM Maccoii 70, 60 1 9o k/la.
®ynxuuu BTHI, kpome pernapaTUBHOMN, IOTHOCTBIO ellje A0 KOHLIA
He M3y4yeHbl. BeposiTHO, 4YTO OHM MOTYT y4acTBOBaTh B Ipoljeccax
nponudepanyu v uutogudpepenurpoku. Hanbosiee nHTepecHoe
[IPeJII0/I0)KeHHE COCTOUT B TOM, YTO 3TH O€/IKK MOTYT ObITh IMMYHO-
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reHaMH M 3aLUILATh XO3sIMHA OT IIPOHUKHOBEHHSI MUKPOOPTaHU3-
MOB. JI/1s1 GMOTEXHOIOTMH OKA3a/I0Ch BAYXHBIM HAOJTIO/IEHKE O TOM,
YTO KJIETKH, IOIBEPTHYThIE ITPeBapPUTETHHO I€WCTBUIO TETIJIOBOTO
HeJIETA/IbHOTO LII0Ka, 0OHAPY)KHUBAIOT CIIOCOOGHOCTH BEDKUBATH IIPU
IeiCTBUM BBICOKUX TeMIeparyp. DTOT GeHOMEH MOTyYr/I Ha3BaHHe
pUOOPETEeHHOM TePMOYCTOMYHNBOCTH, U IIPUMEHSIETCSI B HEKOTOPBIX
6GHOTEXHOJIOTMYECKHX IIPOM3BOACTBAX, TAK KaK 00ecreqnBaeT 1yd-
IIYI0 COXPAaHHOCTH TTIOCEBHOTO MaTepHaIa.

Boo6iue sxe peHOMeH cTpecca, a umeHHO cocTostaue TYKA, mrmpo-
KO UCTIO/IB3YETCsT B HACTOSIIee BpeMst B OMOTEXHOIOTHH. JTO 0coboe
COCTOSTHYE KJIETOK, KOT/Ja YKU3HEHHBIE IPOLIeCChl — POCT ¥ PA3MHO-
YKEHHe — 3aTOPMOXKEHBI, U HET MMPOLIeCCOB TIEPBUYHOTO aKTUBHOTO
MeTabo/IM3Ma — TPUMEHSIETCSI [JIsI KOHCEPBAL[UU TKaHel, OPraHOB U
KY/IBTYP, MUKPOOPTAaHU3MOB, a TAK)Ke B CO3JAHUU GAHKOB FeHOMOB,
MO3BOJISIIOIIUX COXPAHATH MPHU CYLIECTBYIOLIMX TEMIIaX OCBOEHWS
3eMJ/Ii reHeTHYeCKOe pa3HOOOpa3ue XUBOTHOTO M PACTUTETEHOTO
mupa. MsyvyeHrie aHaOMOTHYIECKUX COCTOSIHUI KJIETOK HAXOJUT B
HacTosilee BpeMsi MPUMeHeHHe B TaKMX HEOXXHAAHHBIX OTPACIISIX
YeI0BEYECKOM [IeATeTbHOCTH, KaK COXpaHEHHEe TTaMSATHUKOB Ky/lb-
TYPBI Ha TIepraMeHTe U KOXe.

B maHHOM ciy4ae, Bappupysl YC/IOBHSI BIOKHOCTH B XPAaHUTHLIAX,
MO)XHO OCTaHOBHUTH Pas3pyLIMTE/IbHYIO AesSITeTbHOCTh GaKTePUH poja
Bacillus, KoTOpbIe IPY CHIHKEHUH COZIEPXKAHUST B KJIETKE MaJIOIO/ -
BIDKHOM CBSI3aHHOM BOZBI 710 7 — 13% 00pasyroT MeTabo/InyecKu
HeaKTUBHbIE, yCTONYHBbIe K 00€3BOXUBAHUIO POPMBL. AHTHUAPOOH-
OTHYeCKOe COCTOSTHHE BUHHBIX APOMOKEH HAILIO TPUMEHEeHHe st
MPUTOTOB/IEHUSI AKTUBHBIX CyXHX 3aKBACOK, MCITO/Ib3yeMbIX B BUHO-
nenuu. B 1979 1. BriepBbIe [Ist CrIaceHust THOHYIIMX PACTEHUM ObUT
IIpeJJIOKEH MEeTOJ, XPAHEeHHsI CeMSTH, MePHCTEM IT0OEroB U KJIeTOK
in vitro npu TeMrnepaType XXHUJIKOTro a30Ta.

KproxpaHeHue MOTHOCTHIO UCK/TIOYA/IO METAbOIMYeCKHe TTPO-
1ecchl, 06ecrevyrnBaa0 aHAGMOTUYECKOe COCTOSTHHE U YCITeLIHYI0
KPHUOKOHCEPBALUIO CEMSTH-MUKPOGHOTUKOB, HAI[PUMED, TAKHX KaK
ceMeHa OpXUAHbBIX. M3ydyeHre 3aKOHOMEPHOCTEH IPOpaCcTaHUs
aKWHeT I[MaHOOaKTepuii uMeeT OOJbLIOe 3HAYEHHUE JJIsT OTpese-
JIEHUSI CDOKOB «IIBE€TE€HUS» BOJoeMOB. OTMeuast MPUKIIAJHOE 3Ha-
yenue penomena TOXKA, crenyeT mog4epKHYTh AKTYaIbHOCTD 3TOM
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po6JieMbl TPU OCBOEHUHU CEBEPHBIX TEPPUTOPUM C OTPOMHBIMHU
MPOCTPAHCTBAMU BEYHOU MEP3JIOTHI U Ipsifiyliiee OCBOEHHUE KOC-
MHYEeCKHUX IPOCTPAHCTB, Ij€ MOXKHO OXKUAATh HEOOBbIYaifHO HU3KHE
TeMIIePaTyPBHl.

Oco6oe 3Hauenne TYKA npro6peTaeT B COBpeMeHHOM GMOTeXHO-
JIOTMH, B YaCTHOCTH, ITPU XPAaHEHUU U IPUTOTOBIEHUH AKTUBHOT'O
IIOCEBHOT'O CITOPOBOTO MaTepyasa. Y B JaHHOM c/Tydyae HeCOMHEHHOe
3Ha4YeHMe UMEIOT Pe3y/IbTaThl UCC/IeJOBAHUI O TPOTEKTOPHBIX yIJIe-
BOJ,AX, COCTaBe JIMIHUIO0B U COOTHOLIEHUH CBOOOJHOM U CBSI3aHHOM
BOJbI B TOKOSILIIMXCSI KJIETKAX M YPOBHE MX BJIAYKHOCTHU. BoazeiicTBue
Ha CIIOPBI MUKPOOPTAaHM3MOB HU3KUX TEMIIEPATYP yBeTHYHBAET
BBIXO7l, KOHEYHOTO TIPOJYKTA, B YaCTHOCTH AaHTUGHUOTHKOB,  TAaKXKe
yIy4IiaeT KayecTBO BUHHOM MPOJYKLMH, A Y CEMSIH — MOBBIIIAET
YPOXKalfHOCTh Ce/TbCKOXO3SIMCTBEHHBIX KY/IBTYP U COlep)XKaHHeE B
HHX CaXapoB.
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I'maBa1

Kparkast ucropuisi 6Mu0TeXHOIOTHHA
B Poccuu 1 3HaueHne rpUOHBIX MPOU3BOJACTB
JIJIS1 4Ye10Be4YeCKOro conuyma

B cBsi3u ¢ TeM, YTO HacTOALIAss KHUTA MOCBsILIeHa MOTy4YeHUI0
JIEKAaPCTBEHHBIX NPENapaToB U3 rpuboB GUOTEXHOIOTUYECKUM
C1oco60M, MbI COYIH Lie/IecO0Opa3HbIM BBECTH Pa3zesl, B KOTOPOM
HapsiIZly C KPAaTKO# MCTOPHEH CTAaHOB/IEHHSI OMOTEXHOJIOTUH U ee CO-
BpeMeHHBIM COCTOsIHMEeM IIPUBOASTCS JAHHBIe O Bce BO3pacTatolei
posv TpuOOB B psifie TPOU3BOACTBEHHBIX IPOLIECCOB, B TOM YHCIIE,
B [TOJTyYeHUH OMOMEeUIIMHCKUX ITPENapaTos.

Tepmun «6unorexHonorusi» nosisuicsi B CCCP B si3bIKe yueHBIX B
HavaJie 80-X roJ0B IIPOLLJIOTO CTO/IETHS, U B TO BPeMsI 3TOI'0 TepMHHA
ellle He ObLIO Ja)Ke B M3/IaHUH BOJIBIIOI COBETCKOM SHIUK/IONE AU H.
OmnpeneneHue 3TOM HOBOU TOTZA HAaYKH MOSIBUIOCHh HECKOTBKO
nosgHee. B ero ocHOBe BO Bcex CIyyasix JIOXKUT KJIaCCUYecKoe oTpe-
IlejieHUe, JAHHOE ellle B 1985 I. akagieMukoM FO.A. OBUMHHUKOBBIM.

B coBpeMeHHOM 3By4aHUM GMOTEXHOJIOTHSI — 3TO IIPOU3BOACTBO,
OCHOBAHHOE Ha MOC/JIeJHUX JOCTIIKeHUSIX COBPEeMeHHOM HayKU:
¢u3UKO-XUMHU PEPMEHTOB, TeHETUYECKOW WH)KEHEPUU, MOJIEKY-
JISPHOM AVArHOCTHUKH, T€HEeTUKH, MUKPOOMOMOTUH, XMMHUH aHTH-
GHOTHKOB, KOMOMHATOPHOM XUMHH. V13 3TOTO OnIpeie/ieHust criesiyer,
YTO GHOTEXHOJIOTHIO MOXXHO OIPe/le/INTh, KaK MPOMBILUIEHHOE
HCII0JIb30BaHKMe OMOIOTUYECKUX MPOLIECCOB M areHTOB Ha OCHOBE
MOTyYeHUsI BBICOKOI(PPEKTUBHBIX GOPM MUKPOOPTaHU3MOB, KY/IBTYP
KJIETOK M TKaHEeH paCTeHHU U XKUBOTHBIX C 3aJlaHHBIMH CBOUCTBaMU.

BbuoTtexHomoruio Ha3pIBalOT 0c060# HayKoii. [Ipexxae Bcero, 3To
MEXAMCLUTUIMHAPHAsI 00/1aCTh HAYYHO-TEXHUYECKOT0 [Tporpecca, u
B OCHOBEe OMOTEXHOJIOTUH JIEXKAT IOC/IeJHYE NOCTYDKEH ST GMOJIOT -
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YeCKUX, XMMUYEeCKUX U TEXHUYECKUX HayK. [Ipon3BosCcTBEHHBIE TPO-
L[€CChI, UCTIOTb3yeMble B OMOTEXHOIOT MU, MHOTOJTAITHBI U TPEGYIOT
MPUB/IEYeHUs YIE€HBIX CAMBIX PA3HBIX CITELIMATTBHOCTEN — XUMHUKOB,
reHeTHKOB, OMOXHMHKOB, MUKPOGHUOIOTOB, MUKOJIOTOB, a B IMO-
C/leJHYe FO/Ibl 0CO00€ 3HaYeHre B OMOTeXHOIOTMYeCKHX MPOoLieccax
MOJTy4HJIa KOMITBIOTEPHAs TEXHUKA U CO3JJaHHe HOBBIX KOHCTPYKIIMI
depmenTOB. OTIMYUTETBHOM Y€PTOU ITOU HAYKH SIBJISIETCS elle 1
TO, YTO 3/1€Ch, KAK HUA B KAaKUX APYTUX MPOU3BOJCTBEHHBIX MTPOLIEC-
cax, TpeGyIOTCs KaJipbl CaMOii BBICOKOM KBanudpukauuu. OcobeHHO
3TO OTHOCHUTCSI K YPOBHIO CIIEI[MATMCTOB, PabOTAMLIUX C MPOMU3-
BOJICTBEHHBIMH IITAMMaMU MUKPOOPTAaHU3MOB, KY/IbTYP KJIE€TOK U
TKaHel, YTO 3HAYUTEIbHO OTpe/eIsieT yCIeX MPOU3BOACTBEHHOTO
MpolLiecca v BbIX0Ja KOHEYHOTO MPOAYKTA.

BuoTexHO/MOrMsT — MPUOPUTETHAsI HayKa. JTO eUHCTBEHHOE
HanpaBieHue, kotopoe Opranusanus O6bveguHeHHbIX Hanuit
oduiManpHO Mpr3Haia texHonorueit XXI Beka.

BroTexXHOMOrvst pa3BUBAETCSsI CTPEMUTENBHO, KaK HU OJJHA HAYKa,
¥ 3TO MTPUBEJIO B MOC/IeIHHE rofbl K ArddepeHnanuu 6MoTeXHOIO-
MU Ha PsiJi, OTIpe/ie/IeHHbIX HarpaBaieHu . Tak, Iocie 2000 I. YacThio
OUOTEXHOJIOIMU CTaza «6emas» XUMUA Ha 6a3e BO30OHOBIISIEMbIX
pPecypcoB, TMO3)Ke MOSIBUICS TEPMHUH «3ejleHas» OUOTEeXHOIOTHS
— CebCKOXO3sIMCTBEHHAs, A TIOC/Ie 2007 T. «KPAaCHAasl» — MeIUIMH-
ckasi. MbI MOXkeM OXXUJATh MOSIBJIEHUS ellje OJHOTO HaIllpaB/IeHUSs
B GHOTEXHOJIOTUU — «YE€PHOM» OGHUOTEXHOJIOTUH, KOTOPasi ceidvac
CTAHOBUTCSI OY€Hb BOXKHOU B CBSI3U C 3aMETHOM aKTHUBHU3aluei
YKU3HEEesI TeTbHOCTA MHULIe/THAIBHBIX ITPHUOOB, 0COGEHHO ACKOMU-
LI€THBIX, AKTUBHO MOPTSIIKX TPOAYKTHI B IMULIEBbIX TPOU3BOACTBAX,
paspyLIAOIIMX KHUTH, OyMary, MaMsTHUKH, poToMaTepuabl, 060,
MOCTPOMKHU U T.J,.

BHOTEXHOIOTHI0 MOYXHO CYUTATh M O4€Hb CTAPOH, M O4€Hb MOJIO-
Ioit Haykoii. [lepBast TOUKa 3peHHsT OCHOBaHA Ha TOM, YTO B OCHOBE
OGUOTEXHOIOTHH JIEXKAT APEeBHHUE MUKPOOHUOIOTUYeCKHe ITPOLIeCCHI,
HarmpuMep xjeboreyeHre, MPUTOTOBIeHHEe KUCTIOMOJIOYHBIX PO-
IOYKTOB, BUHOJE/ME, KBalleHne (M3roTOBIeHHe KHUC/ION KaITyCThI)
U T.. MOXXHO CYMTATh, YTO HAYaJIO TEOPETUYECKUX OCHOB OHOTEX-
Hosoruu 6sU10 3anoxkeHo Jlyu Ilacrepom B cepenune XIX B. B ero
Yy4€HHH O MUKPOOPTaHM3MaX U MX IOJIe3HbIX ¥ BpeJHBIX CBOMCTBAX.
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[Tpouwto cronerue, M pa3HoOOpa3Hble MUKPOOPTaHNU3MBI — MU-
Le/TMaIbHbIe TPUOBI, IPOMHOKH, GAKTEPUH — CTA/Td UHTEHCUBHO HC-
MOJIb30BaThCST B HOBOM OTPAC/IH — MUKPOOHUOTOTHYECKOM TPOMBIIII-
nennoctu. B CCCP B cepenyHe 30-X rof0B GbUIH TOCTPOEHBI 3aBOJbI
T10 IPOU3BOZCTBY KOPMOBBIX IPOXOKeH Ha TMIPOIN3aTaX APeBeCHHBI,
CeJTbCKOXO3SIICTBEHHBIX OTXOAAX M CYyTbPUTHBIX Liie/T0Kax. B aTH ke
TrO/IbI CO3/aBa/IMCh MUKPOOHOIOTMYeCKIe IIPOM3BO/CTBA 10 MOTyde-
HUIO I/TULIEPUHA, BATAMUHOB, alleTOHA 1 6yTaHo/1a. MOYKHO CYMTATb,
YTO TaKO€ aKTUBHOE PAa3BUTHE MPe/IleCTBEHHUIIbI OMOTEXHOTOT MU
— MHUKPOOHMOJIOTUYECKOM MPOMBILUIEHHOCTHA — CHITPAJIO CBOIO IMO-
JIOXXUTE/IbHYIO poJib BO BpeMs Bennkoit OTeuecTBeHHOM BOIHBI.

B sToT nepuog noz pykoBoacTBoM akagzemuka B.H. HlanouHu-
KOBA B I. [PO3HOM B Te4eHHe HECKOIBKUX MeCsILieB ObLI POCTPOEH
MHUKPOOHO/IOrMYeCKHI 3aBO, 110 TPOM3BOACTBY alleTOHA M OyTaHoIa
C VICTTOJIb30BAHMEM alleTOHO-OY THIOBBIX OaKTepuii. B ocHOBe mpous-
Bo/CTBA /teXkana chopmynurpoBanHas B.H. lllanmomHUKoOBBIM Hzest o
IBYX($a3HOCTH MPOLECCOB OPOXKEHU I, KOTOPAsI CTasIa B TOC/I€ICTBHE
OCHOBHO# Teopuei, Ha KOTOPO OCHOBaHbI MHOTHE OMOTEXHOJIOTH-
yecKue IPOU3BO/ICTBA. B To BoeHHOe BpeMst Ha/In4uHe JOCTAaTOYHBIX
KOJIMYECTB 3TUX PaCTBOPUTeE/IEH, KaK TOT/Ia MHCAJIH, CIIOCOOCTBOBAIO
Hauei mobdeze B Benukoit OteyecTBeHHOMN BOMHE.

Bo Bpemst BTOpOii MUPOBOI BOMHBI HAyaJICs HOBBIM IepUof, B
Pa3BUTHUH OUOTEXHOIOTUH — TPOU3BOACTBO AHTUOMOTHKOB. B aTOT
epuoj, 0CO6GeHHO BO3POC/ia POJIb MULIETHAIbHBIX TPUOOB KaK MPo-
MBILLIEHHBIX TPOAyLieHTOB. Co3aHre OHOTEeXHOIOTUH IIOTyYeHHS
3TUX MeJULIMHCKUX MTPerapaToB CocoOCTBOBAJIO HE TONBKO YITy-
61enuto Teopun gByxdpasnoctu B.H. lllanomHnKoBa u feTanbHOMYy
M3y4YeHHUIO0 TEOPUH U MPAKTUKU MUKPOOHBIX CHHTETUYECKHX TPO-
1IeCCOB, HO U MPUBEJIO K CO3/IaHUI0 HOBOTO GMOTEXHOTOTMYECKOTO
ob6opyznoBaHus — pepMeHTePOB, GUIBTPOB JIs1 OTAE/IeHHs OroMac-
CBI, KQ4aJIOK U JIp.

ITepuog 1950-60 rr. B CCCP xapakTepusyeTcst co3gaHHeM MOLTHOM
MTPOMBIIIIEHHOCTH AHTUOMOTHUKOB, OpraHM3al[el aKTUBHO Pa3BH-
BAIOLIEHCst MUKPOOUOIOTMYeCKOM MPOMBILIIEHHOCTH U CO3[jaHHEeM
aKaJeMHYeCKUX Y IIPUKJIQJHBIX UHCTUTYTOB C GMOTEXHOIOTUYECKOM
HaIpPaBJIeHHOCTHIO. Bosbllioe 3HaYeHHe B Te TO/bI /151 Pa3BUTHSI OHO-
TeXHOJIOTMH B Halllel CTpaHe MMeJIu CO3[jaHue B 1963 I. BcecorozHoro
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Hay4YHO-MCC/IeJOBAaTeIbCKOTO MHCTUTYTa OMOCHMHTe3a 6eIKOBbIX
BeulectB (BHUMCunTes6e1ok) 3 6MoMacchl MUKPOOPTaHU3MOB,
HMHCTUTYTa TEeHETHUKH U CeIEKIIUM MUKPOOPTaHM3MOB, BblJje/IeHHE
B 1966 I. MUKPOOHUOTIOTUYECKOU MPOMBILIIEHHOCTH B OTAENbHYIO
otpacsib - [11aBHOe yripaB/ieHHue MUKPOOUOTOTMYEeCKO# TPOMBILLUTEH-
noctu ipu CoBere Munucrpos CCCP (IlmaBmukpoGuonpom). B ator
Mepro/, HAYMHAET AKTUBHO Pa3BUBAThCSl MUKOJIOTHSI, KypUpyeMasi
akaz. JI.K. KypcanosbiM u 4ui.-kopp. M.B. Topnenxko.

[eHHO-MH)XeHepHbBIE METOZBI COBETCKUE YYEHbIe HA4a/IM aKTUBHO
pa3pabaThiBaTh C HA4YasIa 70-X roZioB. B ocHOBe 3THX Mccieg0BaHUM
JIe)XaMH Cjiefiyioliie MUPOBbIe OTKPBITHsI 60-X TOZ0B: OOHApYyXKe-
HHe dKCTpaxpoMocoMHubix anmemeHToB JHK (mmasmuz), Kotopsie
B Jla/IbHEMIIIeM CTalu LIHWPOKO MCII0/Ib30BaThCs B TeHHON HHKe-
HepUH, OTKPBITHE CMBICJIOBOTO 3HAYEHHUSI TPUIUIETA HYKIEOTHOB
IJIs1 KOGUPOBaHUsI reHeTH4Yeckoil nHdpopmanuu, onvicanue MPHK,
obecreynBamLIeil CBSI3b MEX/Y MPOLIECCAMH, TIPOUCXOISLINMHU B
siipe, ¥ GeIKOBBIM CMHTE30M B IIUTOIUIa3Me. B Havyase 70-x rogos
B CCCP mog, pykoBogcTtBoM akazemuka H).A. OBYMHHUKOBA ObLT
YCITEIIHO OCYIIeCTB/IeH MPOeKT «PeBepTasa», U GbUIA MOMyYeHA B
MIPOMBIIIIEHHBIX MACIITabax o6paTHast TPAHCKPUIITA3a.

70-80-e roapl XX BeKa MOXXHO CYMTATh FOAAMH UHTEHCHUBHOTO
Pa3BUTHSI U CTAHOB/IEHUsSI OMOTEXHOMOTHH. B crenpasibHOM mpo-
ekTe «OCHOBHbBIE HAIIPAB/IEHUS] IKOHOMUYECKOTO U COLIMATBHOTO
pasButuss CCCP Ha 1986-1990 rofbpl ¥ Ha MEPHUOZ, 1O 2000 TOAA»
TJIAHUPOBA/IOCh AKTUBHO BHEJPATH HAYYHO-TEXHUYECKHE TOCTHKe-
HUS B 00/1aCTH GUOTEXHOIOTUH ¥ TEHHOM MH)KE€HEPHH, ITPH 3TOM 3a
aTy nsaTrneTKy Bbimyck B CCCP 61oTeXHOMIOrnYecKor MpoAyKIun
JO/DKeH ObUT ObITH YBeTu4eH B 2 pa3a. K KoHIly 70-X rofoB oTeve-
CTBEHHBIMU OGMOTEXHOJIOTAaMH OBLI YCITELTHO OCBOEH KOMILIEKCHBIH
MOJXOJ, K CO3/IAHUIO0 MTPOU3BOJCTBEHHBIX IITAMMOB — OJHOBpEMEH-
HO€ HCIT0/Ib30BaHUE METOZOB IBOJIIOLIMOHHON U MeTabOoTYeCKOM
umkeHepuu. Takumu metogamu B Hadase 80-x rozos B CCCP 6bu1n
MOJTyYeHbI MPOJYLIEHThI TPeOHUHA Ha 6a3e E. coli, 3aMeHMBILIHE KO-
puHebOaKTepyH, M BUTaMuHa B, - pu6odriaBrHa - ¢ Mcronb3oBaHHEM
reHHO-WH)XeHepHoro wtamma Bacillus subtilis BMecTo crieniiaibHO
OTCEIEKIIMOHUPOBAHHBIX IPOMOKeH (paboTbl wi.-kopp. B.I. le6aGosa
¢ cotp.). [TonydeHre TaKMX TeHHO-UH)KEHEPHBIX LITAMMOB B KOHIIE
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70-x rogoB B CCCP cripaBesiMBoO paccMaTpyBaeTcsi KaK PEBOTIOLH-
OHHOe COOBITHE, U HEKOTOPHIMH YUYE€HBIMHU HAPsTY C MPOeKTOM «Pe-
BepTa3a» MPUPABHUBAETCS K HA4YaJTy CTAHOBJIEHUSI GMOTEXHOJIOTUH
B Hallleli CTpaHe.

K xonny 8o-x ronoB B CCCP 6bu1 cO34aH Hay4YHBII U TEXHOJIO-
IMYeCKUN MOTEeHIMal M, KaK OTMeYasioch BbILIE, IJIAHUPOBAIOCh
VMHTEeHCUPUKALMS PAa3BUTHUsI OMOTEXHOJIOTMYECKUX ITPOU3BOJCTB,
pUYeM B 3TH IOZbl AKTUBHO Hava/Id MCIIOMb30BATHCS KaK MPOY-
LeHThI MULIe/THA/TbHbIE TPUOBI. B JleHMHTpaie yCIeHo pa3BUBaIUCh
MCC/IeJOBAHUSI 110 MTOJTYYeHHU IO MCKYCCTBEHHO CO3JaHHBIX IITAMMOB
— CyNepIpoAyLeHTOB TUMOHHOM, PyMapOBO¥, IOJI0YHOI U APYTHX
KHUCJIOT U3 MUILIe/TUA/IbHBIX TPUOOB U JPOMOKEH.

Ocob60e BHMMaHMe yie/151/10Ch Pa3pabOTKe METOZOB ITyOMHHOTO
Ky/IbTUBUPOBaHUST 6a3UAUANbHBIX TPUGOB. PYHKIIMOHUPOBAIHU
TPU 3aBOJA IO MPOM3BOJCTBY B-KapOTHHA C MCIO/Ib30BAHHEM
mramMmma MuLenuanbHoro rpuba Blakeslea trispora (B Kpacuopape,
CBepaioBcke v BepxHegHempoBcke), 1 04HOBPEMEHHO, COBMECTHO
€ 3aBoJoM «Ypan6ruodapm», Ha4aauCh PaOOTHI O MOy YEHUIO T€H-
HO-MH)XEHEPHOTO IITaMMa — IIPOAyLieHTa KapoThHa Ha 6a3e E. coli.
BbUT Takoke yTBEPXKJEH MPOEKT M0 MOMYYeHUI0 U3 MULIeTHATbHbBIX
rpubOB U APOMOKEN TUTU/IOB — 3aMeHUTe /el PaCTUTETbHbIX MAacesT
— B IIePBYIO OYepe/ib, MOACOTHEYHOTr0, TOTy4YeHHe GHOTEeXHOMTOTH-
YeCKHM CIIOCOO0M U3 MULIeTHA/IbHBIX TPUOOB MOTMHEHACHILIEHHBIX
YKUPHBIX KUCJIOT — JIMHOJIEBOM, JIMHOJICHOBOU, apaxUJO0HOBOM, U
IpyTyie MPOEeKThI, B TOM YKC/Ie, TI0 MOMYYEHUI0 U APYTUX JeKap-
CTBEHHBIX ITPENapaToB.

OpHAaKO K KOHILy 80-X IT. Ha4aJ1ach 3110Xa TepeMeH, GMOTEeXHOJI0-
rUYecKrie MPOM3BOACTBA, B IEPBYIO O4epe/ib, MUKPOOHOIOTYeCKHE,
CTa/Ii HepeHTabe/IbHbIMH, HAauaJ/ICSI OTTOK HauOoJ1ee IIeHHbBIX Ka/IpOB
3a py0OeXxx, HOBbIe Pa3pabOTKH He MOMYyYHIU pa3BuThs B Poccuu, u
IIPAaKTHUYeCKH pasBUTHe GroTexHooruu B Poccuu GpU10 procTa-
HoB/leHO. bosee Toro, He ObLJIa COCTaB/IeHa LiejieBasi IPOrpaMma
pa3BUTHsI GHOTEXHOJIOTHH, a B IPOEKT deaepanbHOro 3akoHa «O
denepanbHOM GIOKETe Ha 2001 TOJ» OHA MPOCTO He ObLIa BKJIIO-
yeHa. Ho yxe K KOHIy 2000 TI. OTHOILI€HHE NMPAaBUTETbCTBEHHBIX
YUHOBHUKOB K OMOTEXHOJIOIMH HAauMHAET MEHSIThCS. 16 HOSIOPs
2000 . o nHULMatuBe Komurera [ocyaapcTBeHHOM JyMBlI ITO TTPO-
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MBILIEHHOCTH, CTPOUTE/BCTBY M HAYKOEMKHUM TEXHOJIOTHSIM ObLITH
MpOBeIeHbI ap/IaMeHTCKue cayianus «O mepcrneKTUBax Pa3BUTHS
POCCUICKO OMOTEXHOIOTUH» C TPUBJIEYeHHEM U3BEeCTHBIX YYeHbIX
Poccun. bonbuioe 3Hauenre nmenu Boictyrienus akaz. A.C. Criu-
puHa u K.I. CkpsibnHa. B menom, B pe3yabrare mapaaMeHTCKHX
CJTyLIaHUU 2000 T. ObUI CZle/IaH BbIBOJ, — 6€3 MpaBUTEIbCTBEHHOM
WHUILMATUBBI, TOCYJAPCTBEHHOW WHHOBALMOHHOM MPOTPAMMBbI
Poccust He cmoxet B XXI Beke cTaTh MOMHOMPABHBIM YYaCTHUKOM
MHPOBOTO OGHOJIOTUYECKOTO PHIHKA.

B HacTos1iee Bpemsi KaTacTpoduyecKoe MoIoKeHHe C GHOTEXHO-
norueii B Poccru HAYMHaeT, MpaB/a AOCTAaTOYHO Me/IIEHHO, MCITPAB-
naThcsi. HaumHaet paboTars nporpamma GpUHAHCOBOM MOAAEPXKKHU
y4eHbIX, Bce 60JIblliee BHUMAaHHE HaYMHAET Ye/AThCS DKOIOTuYe-
CKO¥ 6€30TacHOCTH GMOTEXHOIOTMYECKUX ITPOU3BOJCTB. B 2005 T.
B [ocayme 6b110 MPpUHSITO peliieHUe 0 noagepkke [IporpaMmel pas-
BUTHS GroTexHooruu B Poccru, KoTopasi paHee ObIa MPUHSTA HA
cpesze OobmiectBa 6rorextHonoros uM. FO.A. OpunaHMKOBa B Poccum.

Bosnbiioe 3HaYeHue /151 pa3BUTHSI OOTeXHOMIOTUH B PO 10o/mKHO
OKa3aTh MPUHSTHE U BbITOHeHHEe « KOMIUIEKCHOM ITPOrpaMMBbI pas-
BUTHS GoTexHOMOruu PP Ha mepuof 10 2020 r». Llesb mporpamMmmbl
- BbIxof, Poccuu Ha mugupyolye MO3ULUKA B 06/1aCTH OGUOTEXHO-
JIOMH, B TOM YKCJI€ 110 OTJe/TbHBIM HAPABIE€HUSIM, CPelh KOTOPBIX
6uoMeJUIIMHA 3aHUMAaeT JUIUpyolLyo no3unui. OxugaeMmpie
pe3y/IbTaThl PeaIM3aLK IIPOrPAMMBI — YBeTM4YeHue B 8,3 pa3za 00b-
eMa notpeb/sieMoit GMOTEXHOIOTUYECKOM TPOSYKIHH.

[TpuMmeyareIbHBIM /IJIs1 COBPEMEHHOTO dTala Pa3BUTHS GUOTEX-
Hosoruu B Poccuu siisieTcst oco6oe BHUMaHHe, KOTOPOe HAYHMHAEeT
yAensaThcst PU3NOIOTr UK U GUOXMUMHH UCITOIb3yeMbIX TPOYLIEHTOB,
a TakKe 0coObIil HTepec K rpubam. CoBpeMeHHOe YeI0BeYeCTBO
Ha4YMHaeT MOHMMATh, YTO 3TO 0c00ast IPyINa 3yKapUOTHBIX Opra-
HU3MOB, B OTIPe/ie/IEHHBIX OTHOLIEHHUSIX JOCTATOYHO O/IM3Kast K HaMm,
00/1a/1aeT MOLIHBIMU MeXaHU3MaM1 OUOXUMUYECKOH aJaliTaliiu U
aMUKaJIbHBIM POCTOM U CIOCOOHA BBIAEP)XMBATh KCTPeMabHbIe
YCJIOBHSI CYII€CTBOBAHUSI.

['pu6BbI 1eTKO aJaNI THPOBATH K 3aBOZCKUM YC/IOBHSIM, OHH OBICTPO
Y Ha OTHOCHUTEJIBHO JiellIeBbIX CyOCTpaTax HaKaIUIMBAIOT OOJIBIIYIO
6UOMaCCy, B TPOU3BOACTBE MOYXHO TIOTy4YaTh A0 10 Le/IeBbIX MPO-
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JOYKTOB, YTO ITOBBIILIAET ero peHTa0eTbHOCTD U /Ie/IaeT SKOJIOTUYeCKHU
6oJ1ee YHUCTHIM.

Haxkower, criesyeT 0co60 0TMETUTD BCe BO3PACTAOLIHI HHTEPeC K
rprbaMm, KaK ICTOYHUKAM ITO/TyYeHH sl IeKapCTBEHHBIX ITPeapaTos,
B GOJIBILIMHCTBE C/Ty4aeB, He UMEIOLINX TOO0YHbIX BpeJHbIX 3 dek-
ToB. CaMo MCIOIb30BaHKEe IPUOOB B MHUILLY, IO MHEHHIO SITOHCKUX U
KUTAMCKUX Bpaueii, obecriednBaeT fo/ronerue. B mocienHue rogsr
MOSIBU/TMCh HOBbIE OTPAC/IA ITPUMEHEHUS TPUO0B, KPOMe MUILEBOI
WHIYCTPHUU — 3TO aHTUOKCHUJAHTHI M «YCIIOKAWBAOIIME» BBITSDKKU
M3 IUIOOBBIX Tesl rprubOB, oGecrnevyrBarollie HaTyPaTbHBIA COH C
Mepexo/ioM B aKTUBHOe 6OPCTBOBaHUE.
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I'maBa 2

HWHHOBAIMKM B OMOTEXHOJTOTHH I'PUOHBIX
MPOM3BOJACTB, OCHOBAHHbBIE HA HOBBIX
MpeaCcTaBIeHUusX 00 OHTOreHe3e rprudoB
¥ COCTaBe X KJIETOYHOM CTEHKHU

2.1. UHHOBanuy B OATOTOBKE CIIOPOBOTO IIOCEBHOTO
MarTepuaia

B nmociegHye rosibl MOSIBUIMCH HOBbIE HATIPABIEHUSI B OMOJIOTUU
1 GMOTEXHOJIOTUM, KOTOPbIe 00s13aHbI CBOMM BO3HUKHOBEHHEM
byHAAMEeHTATbHBIM JOCTH)KEHHUSAM B 00/1aCTH MUKOIOTHH. Tak,
3HAYMTE/IbHBIM MPOTPECC B U3yYE€HUH XHUMHYECKOTO COCTaBa KJe-
TOK TPUOOB U UX CYOKIETOYHBIX GPAKLMI HA PA3TUYHBIX CTALHUSIX
OHTOTeHe3a MO3BOJIMJIN CO3JaTh MPOTrPeCcCUBHbIE OMOTEXHOIOTHH,
Cpely KOTOPBIX BbIIETUIIOCH Lie/I0€e HallPAB/IeHHe — UCIIO/Ib30BAHHE
rpuboB B MeAuIIMHe, TproOpeTarollee Bce Oosbliiee 3HAYeHHE B
JIeKapCTBEHHOM MHAYCTpuH. KOHKpPeTHU3HPYsI, MOXKHO CKa3aTh, YTO
0COOEHHO TUIOLOTBOPHBIMU /IS TIOTyY€HUs JIEKaPCTBEHHBIX Tpe-
MapaToB M3 rPUOOB OKA3aJIKCh [[BA HATIPAB/IEHUS UCC/IeIOBAaHUI: B
o6acTu crioporeHe3a rpu6oB U U3y4YeHHsI XUMHUYeCKOT'0 COCTaBa UX
KJIETOK U K1eTO4YHbIX cTeHOK (KC).

B HacTostiiee BpeMsi GMOTEXHOIOTUSI TPUOHBIX MTPOU3BOCTB
HMIMeeT B KaueCTBe OCHOBHOM COCTABJISIIOIEHN MOATOTOBKY aKTUBHOTO
CTIOPOBOTO MTOCEBHOTO MaTepHasa U pa3paboTKy criocoboB ero co-
XpaHeHwUs1 [I/Is1 POBeIeHus Lie/ieBbIX pepMeHTalrii. B coBpeMeHHBbIxX
OTMBITHO-TIpOMBILTeHHBIX pernamenTax (OITP) Bce vamie BrIOYa-
IOTCSI: OTIpeZie/IeHHe TUIIA MTOKOSI CIIOP, CKOPOCTh MX MPOPACTAHMUS,
yCTAaHOBJIEHHE COeANHEHUN U PUBUKO-XUMUIECKUX PAKTOPOB,
YCKOPSIFOIIMX BBIXOJ, TIOKOSILIUXCST KJIETOK M3 OHTOT€HETHYECKOTO
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aHabuMo03a, CTaHJAPTHU3ALMsI CIIOPOBOTO MMOCEBHOTO MarepHasa H
paspaboTKa crroco6oB ero COXpaHeHHs B aKTHBHOM COCTOSTHHU.

B ocHOBe 3THX Pa3pabOTOK JIeKaT COBpEMEHHbIEe Tpe/CTaBIe-
HUSI O CITIOPOTeHe3e PUOOB, KaK OTBETHOM PeaKLMKU Ha CTPeCCOBbIe
BO3/IeMICTBHsI, POJIA B 3TOM TPOLIECCe TPOTEKTOPHBIX COeJUHEHUI,
HOBBIE TIPeJCTaBIeHHsI 00 AMMKATbHOM POCTE U POIH KJI€TOYHOM
CTEHKH B Ipoliecce popacTaHwusi crop. Vicrosb3yst HOBbIe pe/CcTaB-
JIEHUSI O COCTOSTHUH TIOKOSI, B COBpDEMEHHOM OMOTEXHOIOT U CTaN
MPUMEHSITh HECKOJIBKO MPHUEMOB, CIIOCOOCTBYOLINX YBETHYEHHUIO
BBIXO/Ia CIIOPOBOTO MMOCEBHOTO MaTepHaJia. B ocHOBe 0jHOTO 13 HUX
JIeXXaT faHHble POTOGHOIOT MY, TOKA3aBLIKe, YTO CBET U I/IMHA €T0
BOJTHBI MOTYT CyLI|eCTBEHHO CTHUMY/IMPOBATH IPOLIECC CIIOPOreHe3a.

B Gecriosiom uykie pasBUTHSI TPUOOB PA3IMYAIOT TPU CTASUHU
uuronudPpepeHIMPOBKU: 1-1 CTA[HsI — TPOPACTaHHE CIIOPHI U TO-
crenylollee oOpa3oBaHKe MULIENHs, 2-51 CTaAusl — 0Opa3oBaHUe
criopodopoB, 3-51 cTafusi — 0O6pa3oBaHue criopaHrues. [Ipu usyye-
HUU JIeVCTBHSI CBETA Ha MPOLECC CIIOPOOOPa30BaHUSI PA3/TUYAOT
IBe oCHOBHbIe (asbl: MHAYKTUBHYIO (06pa3oBaHue criopodop) u
TePMHUHA/IbHYIO (06pa3oBaHME KOHUAMI UK CIIOPAHTHUOCIIOP).

Hau6onpuivii iHTepec npeCTaB/IsIOT JAHHbIE [0 BIUSIHUIO CBETa
Pa3/IMYHOTO CIEKTPATbHOTO COCTaBa Ha Psifi rPUOOB-MIATOTE€HOB.
BbI/I0 yCTaHOB/IEHO, YTO IeHICTBHE CBETOBOTO CTUMYJIA, TIOTy9€HHOTO
B MH/IYKTUBHYIO a3y, epesaercsi B TepMUHAIBHYIO. B manpHeiiem
OBLJIO TIOKA3aHO, YTO BO3JENUCTBHE CBETOM OIpeZeeHHOMN ITUHBI
BOJIHBI Ha TMPOLECC CITIOPOOOGPA30BAHMS BbI3HIBAET U3MEHEHHSI B XH-
MHYECKOM COCTaBe Criop (JIMIMHUAHOM M YITIEBOLHOM ), YTO TPUBOJUT
K U3MEeHeHHI0 MeTabo/I13Ma BHIPOCLIEro U3 TaKUX CIIOP MULIETUS 1
YCHJIEHHIO CTIOPOTeHe3a.

Hanpuwmep, muuenuii Aspergillus japonicus, BbIpallleHHBIN U3
criop, obpa3oBaHKe KOTOPBIX MPOMCXOLUIIO TOJ, BO3JeHCTBHEM
3esieHoro ceeta (A = 530 HM, I = 2,05 Br/m?), umeer Gosee BbiCO-
KHe 11e/7I0OUOTUPOIA3HYI0 U DH/IOTIIOKAaHA3HYI0 aKTUBHOCTH TI0
CPaBHEHUIO C KOHTPOJIEM, a 3€JIEHbIN CBET B 3—4 pa3a CTUMY/IUPYET
npoiiecc crnopoobpa3oBaHusi. DTH JaHHbIE OTKPBUIA HOBbIE BO3-
MOXXHOCTH [/ OMOTEXHOIOTHUH: COOTBETCTBYIOIINE BO3/EeUCTBUS
Ha TIOCEeBHOW Marepuas (MOJy4YHUBIIKeE BIIOCIEACTBUN Ha3BaHUe
«Zuchtung» - BocnuTaHue Crop), 06eCneYrin He TOMBKO YBeIu-
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YeHHe BBIXOJA IMOCEBHBIX CITOP, HO U A/ BO3MOXXHOCTH YBeJIH-
YUTH BBIXOJ, KOHEYHOIO MPOJYKTa. B mociencTBuu 3TOT MeTO.,
(mpenBapuTenbHOE 0OTyYeHHe TIOCEBHBIX CIIOP 3e/IeHbIM CBETOM)
MO3BOJIWJI B 3-5 pa3 YBEJIMYUTh YPOBEHb [3-KapOTHHA B MUIETUU
Blakeslea trispora vi mOBIUSITH Ha IPOLIECC MTOTyYeHHsT PY3UKOKI[MHA
y Fusicoccum amygdaly. [Tpu npou3BojcTBe 1e4e6HOTO MpenapaTa
«MUKOMKOMUH» (AKTUBHOE HAYasIo — IMKOTIMH IPUOGOB) MOJTy4YaTh
AKTHBHBII IOCEBHOM MaTepHal MOYXKHO TAaK)Ke, MCITOIb3Ys IeiCTBHE
3eJIEHOTO CBeTa C I/TMHOM BOJIHBI 530 HM (I = 1,7 KBT/M?) Ha mpouecc
crioporeHesa. [Ipy TakoM OCBelleHUH B TEPMHHAJIBHOM CTagUU
CTIIOPOTeHe3a Y TeTepOTa/UTMYHBIX IITAMMOB IPUOA-TIPOAYyLIeHTa
Blakeslea trispora 06pa3yroTcsi ClIOpbI, cofepyKallye O0IblLiIe TATH-
OB M oOoraieHHbIe GOcPaTHUANIXOTUHOM, KOTOPBIH CITIOCOOCTBYET
6oJiee 1/TMTETBHOMY COXPAHEHUIO AaKTUBHOTO CITOPOBOT'O MaTepHara.
B T0 >xe BpeMsi, MCII0/Ib30BaHMeE 3€/IEHOTO CBeTa B ITPOLieCce CIIOpPo-
reHes3a MO3BOJISIET B 3HAYUTE/IbHOM CTeneHH (B 2 pasa) yBeTUIUTh
BBIXO[], CIIOP, UCIIO/Ib3yeMbIX B Ka4eCTBe MTOCEBHOTO MaTepraJia Mpu
OGHOTEXHOIOTMYECKOM TPOLeCCe MOMyIeHHs TUKOTHMHA.

BoJbiiioe 3HaveHue /17151 COXpPAaHEHHST BCXOXKECTH ITOCEBHOTO Ma-
TepHasia MeJH JaHHbIe 0 ponu Tperanosbl. K koHiy XX Beka 66110
YCTaHOBJIEHO, YTO IPU MPOPACTAHUU CIIOPHI IIPOMUCXOSUT IIPOLIECC
pa3/ioKeHHsl TPerajao3sl Moj AeiicTBueM ¢pepMeHTa Tperauasbl C
o6pasoBaHUeM TTOKO3bL. Jl0 CUX MOpP OCTAeTCsi HeSICHBIM, MTOYeMy
5Ta 06pA30BaBIIASICST U3 TPErao3bl IOKO3a MPAKTUIECKH He HC-
M0JIb3yeTCsI TPOPACTAIOLIEH CITOPOM, a mpeBpauiaetTcsi B pocdo-
PUIMPOBAaHHbIE TPUO3bI, IPUYEM OKOHYATE/NbHBIM 3TAllOM 3TOTO
mpolecca siB/sieTcsi 00pasoBaHue mHneprHa. OfHAKO Tperaaosa
HICIIOJIB3YeTCsT CITOPAaMH, HAXOISIIUMUCS B COCTOSTHMM ITOKOSI, TaK
KaK B IIOKOE, TI0 COBPEMEHHBIM JJAHHBIM, BCE YK€ COXPAHSIETCSI OIpe-
Jle/IeHHBIN YPOBEHb MeTab0TM3Ma.

B HacTosi11iee BpeMsi yCTaHOB/IEHO, YTO NMEIOTCSI CyLileCTBEHHbIE
pasnuyus B IMIIUJHOM M YIJIEBOAHBIM COCTaBaX CIIOP, KOTOPBIE
MoryT gonro xpanuthes (X) wau 6bicTpo TepsitoT BexoxkecTs (TB).
Ha nprmMepe MyKOpOBBIX M aCKOMHULIETHBIX TPHOOB GBIIO TOKA3aHO,
YTO YPOBEHb TPErajsios3bl B XPAHSIIMXCS CIIOPaX JO/DKEH ObITh He
MeHee 3-5%, U CHIDKEeHHE BCXOXKECTH YeTKO KOPpeTUpYeT C yBe-
JIMYeHHEM B CIIOPaX yPOBHSI YIJIEBOZOB U C MOSIB/IEHHEM B COCTaBe
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YIJIEBOZOB KOHUJUW HU3KOMOJIEKY/ISIPHBIX TIOTHOIOB M [TFOKO3BI.
dpyrumu cinosamy, y TB-ciop yBenmnduBaeTcst cogepxaHue apa-
O6UTa U yMEHbILAETCSI yDOBEHb MAaHHUTA U TPErasuosbl, a B COCTaBe
JIMIIUZIOB HAYMHAaeT peo6/1asaTh GpochaTnauaIdTaHOIAMUH U PE3KO
CHIKaeTcs copepyxanue pocharngunxonmta. B o xxe Bpems y [1X-
criop npeo6/1afiaeT Tperasosa, a B coctase pochonunuzon — dpoc-
datugunxonuH. Merogom JI1P Ha npumepe kKonuguii Aspergillus
japonicus TIOKa3aHo, YTO Tperasiosa npejoxXpaHsieT MeMOpaHbI CIIOP
IIPU JerMpaTaluy, 4To o6ecreqyuBaeT UX )XU3Hecrnoco6HocTs. [1o-
3TOMY B COBPEMEHHBIX OMOTEXHOIOTMYeCKUX Pa3paboTKax /st CO-
XPaHEeHUSI AKTUBHOTO MTOCEBHOTO MaTe€PHaJIa UCTIOMb3YIOTCS CIIOPHI,
BBIpAlLeHHbIE HA CpeJie C 100aB/IeHHeM TPerasio3bl, 4TO MO3BOJISIET
JIydlile COXPAHSTH COCTOSTHUE MTOKOST ¥ BCXOXKECTD CIIOP.

B 6uroTexHo/OrMM rpUOHBIX POU3BOACTB 3HAYUTE/TbHOE BHUMA-
HYe yZle/IsIeTCs TAKOKe aKTUBALIMK ITPOPACTAHUsI IOCEBHBIX CIIOP, YTO
CBSI3aHO C COKPAILEHHWEM CPOKOB (PepPMEHTAlNU U YelleBIeHreM
CTOMMOCTH KOHEYHOTO ITPOAYKTA. B CBsI3¥M € 3TMM B mOC/I€ AHIE OB
Ha0JII0]AeTCsT OTNpe/ie/IeHHBIHI TPOrpecc B 3HAHHUSX O IIPOPACTAHUH
MOKOSIIIIMXCST KJIETOK ¥ MEXaHU3MaX, KOHTPOTUPYIOIIHX COCTOSTHHE
nokost. Beuto ycraHoBeHo, uTo y criop Bacillus subtilis sTot mipo-
LIeCC TECHO CBsi3aH ¢ oOpa3oBanueM kietouHoi crenku (KC), u ero
PEryIATOPAMHU SIB/ISTIOTCSI MYPOTIEIITHBI.

Y rpu6oB 06pa3oBaHye KOHUUI 3aBUCHT OT aCCOLUMPOBAHHBIX C
KC crierjnaibHbIX G€/TKOB, KOTOPBIE IePeJaloT CUIHAI BHYTPb KJIeT-
KA ¥ KOHTPOJIUPYIOT COCTOSTHUE TIOKOSI Y «ITPOOYKJEHUST» CITOPBI.
Bo3MO)XHO, cylecTByeT HEKOTOPAsi AHAJIOTHSI MEX/Y [3-IJTFOKaHOM
KC rpu6oB 1 nenTua0rIMKaHMYPOTIENTHAAMU GaKTEPHIA, TPU 3TOM
IJTFOKQH MOYKET CJTY)KUTh CUTHAJIOM, 3aITPELIAOLIMM HJ/TH Pa3pelaro-
I[MIM ITPOPaCTaHHe PUOHBIX CIIOP. B CBsI3M € 3THUM MpeAnooKeHneM
IpeJCTaB/sieT HHTepecC HAG/MIoieHNe, YTO MYPOTIEITHUBI, TIOTyYeH-
Hble U3 6aKTepuit, crrocobcTByroT pocty rud Candida albicans. OTo
M03BOJISIET JOMYCTUTD, YTO ITU MOJIEKY/IBI CJTY>KaT HHTEP-CUTHAIOM
BCEX «HU3IINX» OPTaHU3MOB.

B HacTosiiiee BpeMst B GOTEXHOTIOTUH TIPUMEHSIETCST HECKOJIBKO
IIPUEMOB, O3BOJISIFOLLMX YCKOPHUTH BBIXOZ, CIIOP M3 COCTOSTHUS ITOKOS.
OITO - KCITO/Ib30BAHHE CTUMY/ISITOPOB [TPOPACTAHUSI, HAITPUMEP, [0-
6aBKU K pepMeHTaLMOHHO cpefe D-rmoko3amuHa vin N-anetusi-
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D-rroko3aMuHa. DT COeJMHEHHUs], KOTOPbIe BXOJST B COCTaB 61O-
MOJIMMepa XUTHUHA, CIIOCOOCTBYIOT He TOJIBKO YCKOPEHHIO IpoLjecca
IIPOPaCTaHUsi, HO I CHHXPOHHOMY BBIXOZy CITOP M3 COCTOSTHUS ITOKOSI.

B 610TeXHO/IOrMY YacTo NOJIB3YIOTCS ellle OHUM IIPUEMOM, KO-
TOPBI MOMTYYM/T Ha3BaHHE «IIPOOYXKeHre CrsiuX crop». C aToi
LIe/TbI0 YCTAaHABIUBAIOT COeJUHEHMsI, KOTOPbIe YCKOPSIOT Ipopac-
TaHHE CIIOP, 3TO MOTYT OBITh HEKOTOPble AMUHOKHUCIOTHI, MOHO-
caxapugsl 4, ocoberHo, BAM®. CobpaHHbIe CIIOpHI Tepes, BHeCe-
HUEeM B (pepMEHTALMOHHYIO CpeJly Ky/IbTUBHPYIOT B TedeHHe 30-60
MUHYT B IPUCYTCTBUH COeIMHEHUI-CTUMY/ISITOPOB, TIOA, BIUSTHUEM
KOTOPBIX 00pa3yloTCsl «HAaK/IIOHYBIIMECS» CIIOPbI, KOTOPbIe flajiee
BHOCAT B PpepmeHTep. DTOT MpreM obecriedyrBaeT COKpalljeHHe Ha
4—-64acoB BpeMeHU ¢pepMeHTALVH AJIs TOTy4YeHUsI KOHEYHOT'O IIPO-
JykTa. /laHHbBIE 110 U3Yy4YeHHUI0O XMMHYECKOTO COCTaBa CIop rpuboB
ACKOMHULIETHOTO adPUHUTETA TO3BOJIU/IN TAKXKE YCTAHOBUTH, YTO
IIpOpacTaHue CIIOP CBS3aHO He TOIBKO C U3BMEHEHUSIMH B YT/IEBOZHOM
U GpochonMnUaHOM COCTaBe, HO M C Pe3KUM IMOBBIIIEHHEM YPOBHS
ru66epe/TMHOB (CBOGOAHDIX M CBS3aHHBIX), A TAKXKE C YBEIUYEHUEM
YPOBHSI HEUTPAJIbHBIX JIMIUJOB, B YaCTHOCTH, 3PUPOB CTEPHUHOB,
YTO B KAKOH-TO CTEITIEHU HAallTOMUHAET IPOLIeCCHI, TPOUCXOASIHE y
pacrenuii. [losaTomy npeaBapuTebHast KPaTKOCPOYHAst 06paboTKa
criop rub6epenIMHAMH TiepeJ, TOCeBOM obecriedyrBaeT Gojiee ObI-
CTpOe ¥ CHHXPOHHOe ITPOpacTaHKe MOCeBHOTO MaTepHaJia B yC/IOBHSIX
dbepmenTepa.

[Tokosiiyecs: Ciopbl UMEIOT ellje OAMH OGMOXUMUYECKUN Mexa-
HU3M, CITOCOOHBINM KOHTPOJIMPOBATh COCTOSIHHUE MOKOsI. JTO CIie-
IJMa/IbHble COeUHEHMs, Ha3blBaeMble CAMOMHIMOUTOPaMHU WU
ayrouHrubutopamu npopacrtanus. Harnbonee nogpo6bHo msydeH
YU CUHTe3WpOBaH MHruburop npopacranus crop Colletotrichum
gloesporioides, Ha3BaHHbI r10ecriopoHOM. COCTOsIHME TIOKOS U
IpopacTaHue KOHUAUN y Penicillium paneum perynupyercsi ieTyuynm
CaMOMHTHMOUTOPOM 1-OKTE€H-3-0JIOM. DTOT UHIUOUTOP SIBIISIETCS
MPOJYKTOM (epMEHTAaTUBHOIO pPa3pyLIeHUs JTUHOIEBOU KUCIIO-
ThI JINTIOOKCUTEHA30M M THAPOINEPOKCHAENNA30M. 3amax rpubos,
0COOEHHO CBeXeCOOpPAaHHBIX U CJIerKa NOBPEXAEeHHBIX, CBSI3aH C
OMOCHHTE30M 1-OKTeH-3-0/1a. Y arpUKOBbIX I'PUOOB 3aMax CUIBHO
OLIyLIAeTCsT B MSIKOTH LUISTKH, TAe 00pa3yroTcs CIIOphbl. JTOT 3a-
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nax HauboJiee XapaKTepeH /ISl IUIOAOBBIX Ten Agaricus bisporus ¢
BETMYMHOM LUISTIKY 35 CM U 3aKPBITHIM IIOKPBIBAIOM. 1-OKTeH-3-071
BBIJie/ISIeTCS B BO3AYLIHYIO CPeJly B O4eHb BHICOKUX KOHLEHTPALIUSIX
B TO BpeMsI, KOTZIa 00pa3yroTcsI MPOTAryJIbl, KaK y IIEHUIVJ/IOB, TaK
Y Y arapUKOBbBIX TPHUOOB, Y KOTOPBIX 3TO COeIMHEHHE BBIMOTHSIET
¢dyHKIMI0 HHTHOUTOpA TpopacTtaHusi. Kpome Toro, 1-oKTeH-3-071
MOXKET BBITIOJIHATD POJIb «IpakiBepa» B 00pa30BaHUH CIIOP U UX pac-
IIPOCTPAaHEHUH B BO3JyXe.

COBMECTHO C 1-OKTEeH-3-0JIOM y 'PH0G0B MO)XET POUCXOAUTD CHH-
Te3 APYroro MeTabonnTa — 10-OKCO-TPAHC-8-/1€L[€HOBOM KHUC/IOTHI.
[TonararoT, 4TO 3TOT AyTOPETYASATOP PaboTaeT B TaHJEMeE C 1-OKTeH-
3-0JIOM M yYaCTBYeT TAK)Ke B PEry/IsSILIH POCTOBBIX MPOLIECCOB — pe-
T'Y/IUPYeT POCT MULIE/TNST © THULJUALWIO TUIOJOBBIX TeJ. DTH JaHHBIE
MO3BOJISIIOT IPEZTIONOKHUTD, YTO MPOJYKThI GepMEHTATHBHOTO pa3-
PYLIEHHSI IMHOIEBOM KUC/IOTHI MOTYT UMeTh OOJIbIlIOe 3HAYeHHE B
TPaH3ULIMU 00pPa30BaHMsl Y TPUOOB CEKCYaTIbHBIX U BereTaTUBHBIX
CTPYKTYP MPH HaPyLIEHUH COCTOSTHUSI TTOKOSI.

Y p)kaBUMHBIX TPUOOB UMEIOTCSI CBOM crienuduyecKue ayTo-
VHTUGUTOPBI POPACTAHUS — METHJIOBBII adup nuc-depynoBoi
KHUCJIOTHI U METHJIOBBIN 3QUDP 3,4-IUMETOKCUKOPUYHOMN KHUC/IOTBI.
OcHoBHast GpyHKIIUSI DTUX COeJUHEHUM Ta )Ke, YTO U y BBILIEyKa-
3aHHBIX ayTOMHIMOUTOPOB — MOJABJIEHHE MTPOLlecca MPOPACTaAHUS
criop mocjie ux 06pa30BaHUs U MPH MEPEHOCE UX C BO3AYLIHBIMHU
nmoTokamu. [TloaTomy y rpu6OB CMHTE3UPYeTCsi OOBIYHO B THIIA
Ay TOPEry/IsSITOPOB — JIETy4He U HeJleTy4re COeJHEHHSI.

Crenyer OTMETHTB ellje OAWH PAKTOP, PETYIUPYIOLUNA COCTOSI-
HYe ITOKOsI — 9TO KOHIIeHTpauus crop B cpefie. CKomieHre B cpefie
6OJIBIIIOTO KOTMYECTBA CITOP MPUBOJHUT K YTHETEHHUIO UX IIPOPACTAHUS
¥3-3a HAJIMYMSI CAMOMHTMOGUTOPOB, HAKATUTMBAIOIIMXCSI B OY€Hb BbI-
COKOM KOHLIeHTpaLuu. B aToM ciry4ae OCTaTOYHO IPOMBITH CIIOPBI
B BOJle, ¥ MOXKHO HAaO/TIOAATh UX MHTEHCHBHOE ITPOPACTaHHe.

B coxpaHeHMM COCTOSIHYSI TOKOSI, BEPOSITHO, OOJIbIIOE 3HAYEHHEe
nmMeet KC rpuboB, B 4acTHOCTH ee XUMUYecKuil coctaB. Kak oT-
Meyvasochk Bbiie, B KC rpuboB yauBUTETbHBIM 00pa3oM COGPaHbI
COoeMHeHMs], 3aLIULIAIOIINE CIIOPY OT TUTUYECKUX GepMEeHTOB,
SIJOB, BBICOKOM TeMIIepaTypbl U APYrHUX CTPECCOBBIX BO3ZENCTBUIMA
(aMMHOTIONIMCAXapUbL, TIFOKAHBI, GEJIKH, TUITH/IbI, CTIOPOITOJUIEHNH,
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MYKODPaH U p.). IHTepecHO, 4TO coeJUHEHUSs], BXOASLIME B COCTAB
KC, MoryT BI#sITh MU HAa MHTEHCUBHOCTH crioporeHesa. Tak, st rpu-
6a — maroreHa 6ecrno3BoOHOYHbBIX Beauveria bassiana — no6aBnenue
XUTO3aHa K Cpejie BhIPALIMBAHUS TPUBOAUT K MHTEHCHPUKALUH
criopoo6pa3oBanusi. OCHOBHBIM (aKTOPOM, COXPAHSIOLIUM CO-
CTOSTHUIE TIOKOSI, SIB/ISIETCS] PETY/ISILUS TPOHULIAEMOCTH KIeTOYHOM
CTEHKHU CITOPbI, B TIEPBYIO ouepeb, 4ist Bogsl. O TOM, 4TO N3MeHe-
HYe POHMIIAEMOCTH KJIETOYHOM CTEHKH, BbI3BAHHOE, HaIIpUMep,
M3MeHeHHeM OCMOTHY€eCKOro iaBieHust (06paboTKa ITHULEePUHOM)
MPUBOAUT IPU HAO/IIOJeHUY B MUKPOCKOII K «IpocBeTieHnio» KC,
ObLIO U3BECTHO elle B 80-e TOfbI IMPOLLIOTO CTOIETHSI IPYU U3yYeHUH
akTuBauuu criop Phycomyces blakesleeanus. /lanHble mocaegHUX
JIET [TOKa3aJIu, YTO U3MeHeHHe TPOHULIAEMOCTH CBSI3aHO C $a30BbIM
COCTOSTHEM JIUITUZHOTO GUCITOS.

Takum o6pa3oM, B HacTosiLlee BpeMsi, Oarofapsi TeopeTuye-
CKMM pa3paboTKaM B 06/IaCTU MUKOJIOTHH, MbI MOYXEM YIIPAB/ISATh
OCHOBHOM 4YaCThI0 OMOTEXHOIOTUYECKOTO MPOLecca MOTyIeHuUs
BAB u3 rpu60oB, @ UMEHHO UMETh aKTUBHbIN CIIOPOBBII MaTepUal
Y PeryJIMpoBaTh MPOLIECC ero MPOPACTAHMUS.

2.2. PeHOMEH aNMKAIPHOTO POCTAa TPUOOB M €ro 3Ha-
yeHue 11 OnorexHoaoruu. [lepcrneKTuBbI MpaKkTH4Ye-
CKOTO MCIMOJIb30BAHUM XUTUHA TPUOOB

Braromaps anukansHOMy pocTy (rrda pacTeT CBOUM KOHYMKOM
CO CKOPOCTHIO 10 100 MKM B MUHYTY) IPUOBI CTIOCOOHBI HAKATITUBATh
PeKOpAHO OOJIBIIME KOJTMYeCTBAa OOMacChl. JTa CTIOCOOHOCTH MHLe-
JIMA/TbHBIX TPUOOB Ype3BbIYaliHO BaYKHA ISl GMOTEXHOIOT UYECKUX
MPOU3BOACTB. B cpefHeM, BbIxoz, 6MOMacchl Ha XOPOLIO cOaaHCH-
POBAHHO¥ IO NCTOYHUKAM YI/Iepo/ia M a30Ta Cpefie MOXKeT JOCTUTaTh
60oJ1ee 40 I CyXOTo MHULIE/THsI Ha 11 CPe/ibl. YHUKAIbHAst CIOCOOHOCTH
rpub0B K GBICTPOMY POCTY TpeOyeT MoAJeP>KaHUSsI BICOKOH aKTHB-
HOCTH CIel[habHBIX 06pPa30BaHU — AKTUBHBIX GpUIaMEHTOB U
MHKPOTPYOOU€K, a TAK)KE MHTEHCUBHBIX OMOCUHTETUYECKHX ITPOLeC-
COB U BBICOKOM aKTHBHOCTH MeXaHW3MOB BTOPHYHOIO TPAHCIIOPTA
cyocTrparoB. Kpome Toro, mHTeHcuBHbINM pocT 1 Mopdosorusi KC
3aBHCUT OT ee XMMHUYeCKOI'o COCTaBa.
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KC rpr60B COCTOUT U3 CTPYKTYPHBIX IIOTMMEPOB M MaTpuKca. [1ist
cOBpeMeHHO# 6roTexHonoruu (cM. YacTs 2, pasz. 2.1) HAUOOMBILU A
WHTepec TpeCcTaBisieT cTpykrypHas dacth KC, cocrosiiast us mo-
nucaxapugos: xutvH, B(1-3)-B(1-6) rmoxansl, B(1-4)-rokan (ues-
mono3a). [Tocnepnsist Bxoput B cocraB KC mcepgorpu6os. Ocoboe
BHHMMaHMe B MeJIULIMHE U B TIPOMBIIIIEHHOCTH YZAE/ISeTCs ceidac
XATHHY U €T0 /Iealle THIMPOBAaHHOMY ITPOU3BOZHOMY — XMTO3aHY.

MHTepec K XUTHHY M, 0COOEHHO, XMTO3aHY IMOCTOSTHHO PACTeT,
YTO OOBSCHSIETCS UX YHUKAIbHBIMU CBOMCTBAMH, MTO3BOJISTIOLIMMU
HICIIO/Tb30BATh 3TH MOTMAMHUHOCAXapU/bl B PA3IMYHBIX 00/1aCTsIX
MIPOMBIIIJIEHHOCTH, B MEJULIMHE F CeJTLCKOM X03s1iicTBe. OCHOBHBIM
VMICTOYHUKOM TIO/TyYeHHST XUTHUHA [I0 CUX TOP SIB/ISIETCSI MAHI[UPHCO-
nepkaiee coipbe (ITCC), momyyaemMoe KaK OTXOJ, OT POU3BOACTB,
B KOTOPBIX MCIONMB3YIOT npencTaBureneir Arthropoda. MupoBbix
3arnacoB [1CC xBaTuT JJ1s1 TOTy4Y€HUsI 150 ThIC. T XUTHHA B TOZ,.

OpHaKo, HECMOTPSI HA TO, YTO B ITOC/I€HUE TOZBI 3aMTACHI PAKOO-
Opa3HBIX YBETMYHUBAIOTCS 3a CYET MX KUCKYCCTBEHHOTO Pa3BeieHus,
BCe OCTPee BCTAET BOIIPOC O HOBBIX UCTOYHUKAX MOTyYeHHS XUTHHA.
Vimu MoryT GbITh HEKOTOPBIE BOZOpOC/H, B4actHoctu Thalassiosira
fluviatilis u Cyclotella cryptica, Hacekombie, THAPOGUOHTHI (HaTIPH-
mep rugpons Obelia longissima, MOTIOCK papaoHOBA KapaKaTHUIA)
v rpubsl. M3 4UaTOMOBBIX BOZOPOCIIEH TMOTYYAI0OT BBICOKOKPHU-
CTa/UTMYHbIE XUTUHOBbIE BOJIOKHA, BBIXOJ, KOTOPBIX COCTABIsIET
76-80%. OpHaKo BCe MOMBITKH KYJTbTUBUPOBATh 3TH BOJOPOC/IH
B MCKYCCTBEHHBIX YCJIOBUSIX B BUE TIEPUOJUYECKUX KYTBTYP WA
MyTeM MPOTOYHOT'O KY/IETUBUPOBAHUSI HE SIBJISTIOTCSI 9KOHOMUYECKHU
BBITOJHBIMH, TaK KaK BbIX0J, GMOMaCChl BOJOPOC/Ieil OKa3bIBAETCsI
HE3HAYHTEeIbHBIM.

B aTom oTHOlIeHun Gosee mepcrekTuBHBI ruapoussl Obelia
longissima, KOTOpbIe JIETKO KyJIBTUBHUPYIOTCSI B YCIIOBUSIX MOPSI.
B Hacrosiuiee BpeMst pa3paboTaH M 3araTeHTOBaH CIIOCO0 mosryde-
HUSI XUTHHA ¥ XUTO3aHA U3 GMOMAaCChI 3TUX T'UAPOUJ0B. MCTOYHUKHI
MO/TyYeHHsI XUTUHA MOTYT ObITh U G0J1ee 3K30TUYECKUMH: TTPeJIO-
YKEHO MOJTyYaTh XUTHUH U3 HAJKPbUIbeB TAPAKAHOB, MAaCKHUX JKYKOB,
KOpaJUIOB ¥ TepMUTOB. HO, K COXXa/eHuIo, BCe 3TH METObI TOITy-
YeHHsT AMUHOTIOIMCAXaPH/IOB He TOLLIH JaJiee YPOBHS KyCTaPHOTO
MIPOM3BOJCTBA. YUHUTHIBAS JOCTATOYHO HU3KYIO MPEZIIOIaraeMyro
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CTOMMOCTB XUTHHA, TI0JTy4aeMOT0 U3 'PHOO0B, IMEHHO 3TOT UICTOYHUK
JOJDKEH CTaTh OLHUM M3 OCHOBHBIX B 6roTexHooruu XXI B.

B HacTosi1ee BpeMsi He BbI3bIBa€T COMHEHMUI, YTO NIMEHHO MHULie-
JIMaJIbHbIe IPUOBI, OTHOCsIMecs K mopsiiKy Eurotiales u Mucorales,
MPeJCTaBSIT HaWOOIBIINI UHTepec IJIsi GMOTEXHOIOTOB KaK Ipo-
JYLEeHTbl aMUHOIIOIHcaXxapuaoB. OOBSICHSIETCS 9TO C/IeAyIOLIIMHU
npruyrHaMu. Kak oTMedanocs Bbille, U3 BCeX M3BECTHBIX Opra-
HU3MOB, 00pa3yoLIMX XUTHH, I'PUOBI 006/1aIAI0T CAMOM BBICOKOM
CKOpPOCTHIO pocTa. [TonyvyeHue rprubHOM GHOMACCHI TPOUCXOAUT B
depMeHTepax U He 3aBUCUT OT CE30HHOCTH U KallpHU30B MOTOABI.
CopepxaHue XUTHHA B IprUOax JOCTATOYHO BBICOKOE — 10 60% oT
Beca KJIeTOYHOU CTeHKH. J]/ist BhIpallBaHUs PUOHOM GMOMaCChI B
KaveCTBe MUTaTe/TbHBIX CPeZl MOXKHO HCII0Tb30BaTh CaMble JelIeBble
CyOCTpaThI - JKUJKHE OTXOZbI Lie/IUTI0JI03HO-0yMa)KHOM IPOMBILIIEH-
HOCTH (CynbQUTHBIE 1€/T0KA), FOLOBOM 00EM KOTOPBIX IIPEBBIIIAeT
COTHH MUJUIMIOHOB TOHH B I'0Jl, a TAK)Ke KPAaXMaJICOAepIKalljyie OTXOAbI
MUIEeBOI MPOMBILUIEHHOCTH, OTXOZbI OT MOJIOYHBIX IIPOU3BO/ICTB,
HaIpUMep, CBIBOPOTKY U JpPyrye OTXOZBI.

[Tpon3BozACTBO rPUGHOTO XUTHHA UMEET Psifi TEXHOTOTMYeCKUX
MPEUMYILECTB 110 CPAaBHEHHUIO C IIPOM3BOJCTBOM XHTHHA KPaboB.
Hanpumep, ornagiaer Heo6XO4UMOCTh B pa3MeIbdeHUH IoTydae-
MOTO KOHEYHOTO ITPOJAYKTA, yia/IeH!s M3 Hero KapOoHaTa KaIbLIHsI.
[Tpon3BOACTBO CTAHOBUTCS DKOJIOTUYECKY O0JIee YMCTBIM, TaK Kak
[IPH TIOJTyYeHUH IPUOHOTO XUTUHA MIPUMEHSIIOTCS pa3baB/ieHHbIe
KHCJIOTBI U 1L|e/I04H, He TpeOyeTCst CO34aHHSsT O0/IBIINX OTCTOMHHUKOB
JJISI ar peCCUBHBIX JKUKOCTEH.

OfHaKO XUTHUH MULETHAIBHBIX IPUOOB OT/IMYAETCSI OT XUTHHA
JIpyrux 6MOJIOTHUYECKUX OOBEKTOB M0 CBOMM (PU3UKO-XUMHUYECKUM
cBoIicTBaM. Y BceX MCC/IeJ0BAaHHBIX TPUOOB XUTHH COZIEPYKUT MEHbIIe
azora, yeM xutuH Arthropoda.

XUTHHBI, OTy4YeHHbIe U3 'PUOOB U APYTUX MPUPOAHBIX UCTOY-
HHKOB, OT/IMYAIOTCSI TAK)Ke U IO CTeNleH! KpUCTa/UInYHOCTH. Hau-
60s1ee BICOKOKPUCTATUIHOM GOpMOii siBristeTcst xuThH Arthropoda
(kpaba C. magister u xkpwist) u rugponoB. CpaBHEHHE XUTUHOB
rpubOB MOKa3bIBAET, YTO XUTUH TIOAOBBIX Te A. bisporus nmeet
60s1ee KpUCTA/UTHYHYIO GOPMY, @ XUTUH MYKOPOBBIX IPUOOB MMeeT
HavMeHee YIOPSII0OYHYI0 CTPYKTYPY U GoJibliiee Y110 aMOPQHbBIX
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obnacreit. OTIMYMe XUTHHA TPUOOB OT XUTUHOB, ITOTy4Y€HHbIX U3
OPYTUX TPUPOAHBIX UCTOYHUKOB, MPOSIB/ISIETCS U B COCTaBe €ro
MoHOMepoB. Kak oTMeuanock Bbilile, U3 aCKOMULIETHBIX U 6a3u-
IVOMHULIETHBIX TPUOOB MOMYYAIOT TPYAHOPA3ZETUMBIA KOMILIEKC
KHCJIOTO- U 1le/I04Y€HepPaCcTBOPUMBIX ITFOKAaHOB U XUTHHA. [ToaTomy
IPU KMCIOTHOM M POJIM3€e 3TOr0 KOMILIEKCa 06pa3yeTcst He TOJb-
KO IVIIOKO3aMUH, HO U IVIFOKO3a. XUTHH HU3LIMX IPUOOB MOpPsiAKa
Mucorales mpu >xeCcTKOM KUCTIOTHOM TU/IPOJTH3€E AEeTTOTUMEPU3YET-
Cs1 TOJIBKO [0 TTioKo3aMuHa. OfHako B rpebeliike Sepia, a TaKKe y
Scrupocellaria berthelotti KOHeYHBIM TPOAYKTOM THPOJIM3A SIBJISI-
IOTCSI TaJIAKTO3aMUH Y PAMHO3aMMH, T.€. ¥ 10 COCTaBy MOHOMEPOB
VMIMEIOTCSI OT/INYUSI B IPUPOAHBIX 00Pa3Liax XMTHHA.

XUTHUHBI TPUOOB PA3/TUYAIOTCS 110 CTENEeHU JlealeTHINpPOBa-
uus (C/1). HauGosbliee 4uCIo alieTUIbHBIX IPYIINT UMEET XUTHUH
Arthropoda, XU THH-TTIOKaHOBBIV KOMIUIEKC aCKOMULIETHBIX TPUOOB
MeHee aLleTHIMPOBAH M3-3a HAIMYHSI ITIOKAaHOB. Cpesii MyKOPOBBIX
rpuboB GoJiee BBICOKUM COJePXKaHUeM alleTHIbHBIX IPYIIT OT/IHYa-
ercsi xutuH Cunninghamella japonica, a Taxoxe Absidia coerulea, xu-
TUH HaCEKOMBIX, B YaCTHOCTH pbDKero TapakaHa Blattella orientalis,
aleTUIMPOBaH Gosiee CUIbHO, HO MEHbILIE, YeM XUTHH KPaOoB.

Otnuunst B GU3NYECKUX CBOMCTBAX MPUPOSHBIX XUTUHOB pa3-
JIMYHOTO TPOHCXOXKAEHUsI BBISBIISIIOTCS TAK)Ke TIPU MU3yYeHUHU UX
HK-crekTpoB. XapaKkTeprucTUyeckue Mmoiockl st xuTuHa B MK-
CIIEKTpE JIEXAT B 06/1acTaX 3265, 3105, 1655-1620 (amuz I) 1 1550 cm™
(amwup I1). HauGosee 3amMeTHBbIE OT/TMYHSI XUTUHOB MTPOSIB/ISIIOTCS B
006/1aCTH 1000-1100 CM™ ¥ B COOTHOLIEHUHY MUKOB aMuz, I u amup I1.

YCTaHOBIEHO TAK)KE, YTO XUTHUH IPUOGOB He TOJTBKO OT/IMYAETCS OT
XHUTHHA KpaboB, HACEKOMBIX U BOJOPOCJIei, HO U JOCTATOYHO CIell-
ndryeH IJ1s1 onpeeeHHOro Buaa rpu6oB. Oco6eHHO 3aMeTHbIe
Pa3/INYUsi OTMEYAIOTCs B GU3UKO-XUMUYECKHUX CBOMCTBAX XUTHHOB
arapvKOBBIX U MYKOPOBBIX I'PUOOB.

[TonydyeHHbIe JaHHbBIE MPEJCTABISIOT UHTEPEC C MPaKTUYe-
CKUX MO3ULUMN, YYUTHIBas YCTAHOBIEHHBIE KOPPEISIUU MEXIY
KPUCTAJUTMYHOCTHIO XUTHUHA U €r0 COPOUPYIOLLEei CIIOCOGHOCTHIO.
Kak mpaBuio, XUTHUH rpruGOB jTydllle COPOUPYET MOHBI TSDKEIBIX U
PaZiM0AKTHBHBIX METAJI/IOB, IPUYEM Ha aKTUBHOCTb COPOLIMOHHBIX
Ipo1ieccoB 6osbILOe BAUsiHME OKa3biBaeT Han4ue B KC rpru6oB rio-
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KaHa ¥ XuTo3aHa. [loka3aHo TaKKe, YTO COPOLMOHHAS CTTIOCOOHOCTH
KJIETOK TPUOOB MEHSIeTCs B 3aBUCHMOCTH OT CTaguii MopdoreHesa
Y 3aBHCHUT OT BO3PACTa MOTPY)KEHHO PACTYILIEro MULE/THS.

Takum 06pa3om, XUTHH Kpaba CyIIeCTBEHHO OT/IMYAeTCsI OT XUTH-
Ha rpu60B 110 C/Ie[YIOIMM IPU3HAKaM: MOJIEKY/ISIPHOM Macce, CTere-
HU JeauetrunupoBanusi, MIK-ciekrpaMm, anemeHTHOMY cocTaBy. bosee
TOTO, JJAYKE Y TPUOOB, OTHOCSIIMXCSI K PA3/TAYHBIM CHCTEMATUYECKUM
rPyIIaM, MOXXHO OGHAPYXKUTh Pa3iuyuus B PU3UKO-XUMUYECKUX
CBOMCTBAx 3TOr0 Guononumepa. Tak, XUTHH MYKOPOBBIX IPHGOB
OT/IMYAeTCsl MO0 Psify PU3UKO-XUMHUYECKUX CBOMCTB OT XUTHUHA 6a-
3UAMOMHLETOB, HAIPUMep, 0 CIIOCOOHOCTH COPOUPOBATh MOHBI
HEKOTOPBIX TSDKEJIbIX META/IJIOB, a TAKXKe [0 2IEMEHTHOMY COCTABY.
XutnH Kpabos Cancer magister conep)xurt azota — 6,37%, yriaepoga
- 43,74%, Bogopoga — 6,87%, a xuTuH rpuboB, Hartpumep Aspergillus
niger, — 4,99, 43,77, 6,44% cooTBeTCTBeHHO. IHTEpeCHO, YTO XUTHH
JMaTOMOBBIX BOJOPOC/IEN, B OT/TMYHE OT TPUOHOTO, SIB/ISIETCS He Y-,
a A-XUTUHOM M MMeeT BBICOKYIO CTelleHb KPUCTA/UTMYHOCTH, 33 YTO
MOJTYYHMJI Ha3BaHME XUTaHa.

V3/10)KeHHbIe BbILlIe JAHHBIE HHTEPECHBI C IBYX TOYEK 3peHust. Bo-
MepBbIX, HAGIOJAETCS OMpe/ie/IeHHAs KOPPESILIUS MK CTEleHbI0
KPHUCTA/UTMYHOCTH 1 BeTMYHMHOM OHO/IOrMYeCKOTr0 00 BEKTa, M3 KOTOPOTO
nosy4yeH 3Tot 6romnonumep. Cpey Mcc/ieJOBaHHBIX B 3TOM HalPaB/IeHNH
rpru60B MaKpodopMoii sIB/IsIIOTCSs 6asuaromMsl Agaricus bisporus, XuTrH
KOTOPOT'O MeeT HaruboJ1ee BHICOKYIO CTENEHb KPUCTA/UTMYHOCTH. Takyto
YKe 3aKOHOMEPHOCTb — Ha/TH4He 60Jiee YIIOPsSIZI0IHOM CTPYKTYPhI XUTHHA
B 3aBUCHMOCTH OT Pa3MepOB 0O'beKTa MOXXHO 3AMETUTH U /ISl XUTHHA
PaKOOOPA3HBIX, B YaCTHOCTH, ITPU CPABHEHNH XUTUHA KPUJISI M KPAOOB.
Bo-BTOpBIX, BEPOSITHO, UTO CTeNeHb KPUCTA/UTMYHOCTH XUTHHA CBsI3aHA
U ¢ coctaBoM KtetouHoi creHku (KC).

HawuboJiee BbICOKOM 3Ta Be/TMYMHA SIB/ISIETCS Y BBICIIKX IPHUOOB, A
MMEHHO, y TeX, KOTOPbI€ COIeP)KAT XUTHH-T/TIOKaHOBBIN KOMIIIEKC.
['pr6b1, B KC KOTOPBIX COAEPKUTCS XUTUH-XUTO3aH, IMEIOT MeHee BbIpa-
YKEHHYO CTeTleHb KPUCTA/UTMYHOCTH, ¥ BOBMOYKHO, B 3TOM C/Ty4ae XUTHH
BBITO/THSIET He TOJIbKO OTIOPHYIO QYHKILIMIO B KOMIUIEKCE C [JTIOKAaHOM, HO
1 KOOPAWHHPYET KOHTPOJIb 3/IEKTPOXUMHUYECKHX IPOLIECCOB M y4acTHe B
TPAHCITOPTE MO/TMAHUOHOB. Pas/iivist B pU3MKO-XUMHUYECKHX CBOMCTBAX
XUTHHOB, TIO/TyYeHHBIX U3 Pa3HBIX TPUPOAHBIX HICTOYHUKOB, BK/TIOYAIOT
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TAKOKe PA3/TUYHYIO0 CIIOCOOHOCTh COPOUPOBATH BOJY U YCTOMYHUBOCTD K
TePMHYECKOMY BO3/IeHCTBUIO.

[TpaKkTH4YecKoe UCIOIb30BAHKME XUTHHA B MEJUIIUHE OKA3aI0Ch
TECHO CBSI3aHHBIM C M3J/IO)KEHHBIMH BbIlle PU3UKO-XUMUIECKHMHU
CBOMCTBaMH 3TOT0 GUOMOIMMEpPA U, B YaCTHOCTH, CyLIECTBEHHO
3aBHICHT OT UCTOYHHKA ero mojydenus (cm. Hroke Yacts 3).
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I'maBa1

IMutaTebHAsA EHHOCTH CheJOOHBIX TPHUOOB

1.1. [InTaTerbHasA HEHHOCTH HAUOO/IEE
MepCrneKTUBHBIX CheJOOHBIX TPUOOB

XXI BeK ocTaBuJI llepej, YeJl0Be4eCTBOM HOBYIO 33/1a4y — paliu-
OHa/IbHOE MUTaHWe Hace/IeHHsI C BBeZileHHeM B PAllOH COeJUHEHUH,
HMMEIOIIMX He TO/IbKO MU TATEThHYIO IEHHOCTb, HO M CIIOCOOHOCTH 3a-
IIUTUTH OPTAaHU3M OT CTPECCOBBIX CUTYAL[H, CE30HHBIX KOeGaHUit
MOTO/bI, CMEHbBI BpDEMEHHBIX IT0SICOB, MOHMU3HUPYIOLLETr0 U3TyYeHUs,
MH(}EKIIMOHHbIX 3a00/1eBaHMI1 U 3arpsi3HEHHOM OKPY)KaroLel cpe-
ne1. OHaKO ITpob/iemMa «IPaBUIbHOTO» MTUTAHUS OC/TOXKHSIETCS TEM,
4T0, 1o JauHsIM PAO OOH, 6os1ee MoI0BUHBI HaCeIeHMS IUIAHETHI
He 06ecrievyeHo JOCTAaTOYHBIM KOJTMYECTBOM MUIIEBBIX MPOJYKTOB:
MPUMEPHO 500 MJIH JIIOZiei TOI0AAI0T, OKOJIO 2 MUJITMAPAOB THTa-
IOTCS1 HETPABUJIBHO.

B nocieHee BpeMsi 0cOGeHHO OCTpPO ouyyiaeTcs Aepunt 6eka
(HampuMep, eXKeroAHbIHN e PHUIUT COCTABHUII K 2000 T. OKOJIO 18 MJIH.
ToHH B T0#1). OCOGEHHO 3aMeTeH B IocjiefHee BpeMs geuuuT 6ejka
B nuie B PO; mo JaHHbBIM MOC/ 1€ HEr0 MeIUIMHCKOTO 00C/IeJOBaHUS,
P HeIOCTaTKe GeTKa HabII0jaeTcst HeIIPABUJ/IbHBIN POCT KOCTHOM
TKaHU, 0COOEHHO 3aMeTHbIN CpeJy MOAPACTAIOIIErO MOKOIEeHHUS.

Kak noxassiBator nocneguue ganusie PAO OOH, peuruts oty
Mpo6/1IeMy MOXXHO, 3HAYUTETHHO PACIIMPUB HOBbIE UCTOYHUKH TTH-
TAHUSI, CPeJIM KOTOPBIX HAPSILY C MOPENPOAYKTAMH OCHOBHOE MECTO
OyzeT mpuHaAIeXaTh rpubam. [logcunTaHo, 4To MpUMepHasi OLjeHKa
BBIXO/Ia TOBSIAMHBI [TPH €€ TPOU3BO/ICTBE COBPEMEHHBIMU METOAAMH
cocTaBisieT 63,5 KT Cyxoro OejIka Ha 1Ta B rojj; MHOTHe rpuboBoye-
CKUe MIPeJIIPUSTHS Y)Ke B HaCcTosIlee BpeMsI MOTy4aloT B rof, 67-78
TOHH CyXxoro 6e/Ka ¢ 1 ra 06pabaTbIBa€MO M/IOLIAH.
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Ho rpu6sI npesCcTaBisSIIOT MHTEPEC He TOTBKO KaK 3aMEeHUTENTN
nuueBoro 6esnka. Ceffyac 3TH HU3LIME DYKAPUOTHI LEHSITCS KaK
MIPUPOJHbIE UCTOYHUKN BUTAaMHHOB, MUKPO3/IEMEHTOB, aHTHUOK-
CUAHTOB, INIHAOB, POCTCTUMY/IUPYIOIINX COeJUHEHUH U IPYTUX
ouonornyecky akTuBHbIX BewiectB (BAB) (cm. Hike). [To conepixa-
HUIO B TpUOAxX 3TUX MPUPOAHBIX COETUHEHUN MOXXHO COCTAaBJ/ISITh
ONTUMaJIbHbIE Ie4eOHbIe TUEThI.

[TpombliIeHHOE TIPOM3BOACTBO CheJOOHBIX TPHOOB BO MHOTHX
CTpaHaX MHUpa BbIIEJIU/IOCH B CAMOCTOSITE/IbHYIO BBICOKOIIPOU3BO-
JIUTEeTbHYI0 OTPAC/ib — Ipr6oBozAcTBO. OGBeM MPOU3BOACTBA IPUOOB
B MMpe yXXe B 1986 I. JOCTUTaJ 1,2 MJIH TOHH, B HaCToOsIlee BpeMs
9Ta 1dpa BO3pocCsia B CpeJjHEM B 3 — 4 pa3a. PaHee 60sblIyIo 4acTh
(mo 72% mpoayKIMU KyJTIBTUBUPYEMBIX TPUOOB) COCTAB/IS/IA BUBI
poza Agaricus: WaMITMHBOH JBYCIIOPOBBIN — Agaricus bisporus n
IIAMIIMHBOH JIBYKOJIBLOBBII — Agaricus bitorquis. Ilepeyenp Hau-
60/iee MIMPOKO KY/TBTUBUPYEMBIX B MUP€e BHUJOB BKJIIOYAET TAKKE
cunTake (6osIbliIee pacIpoCTPaHeHHE ITO/TyYMJIO Ha3BaHHE ITUHTAKE)
- Lentinus edodes, sumuuii oneHok — Flammulina velutipes, Bojb-
Bapue/uTy BobBOBYyIO — Volvariella volvacea v Bupp! poga Pleurotus.

B HacTosi1ee BpeMst B 3TO¥ rpyIinie rpu0OOB criefyeT MpUCcoesn-
HUTh HAaBO3HUK Oenbiii — Coprinus comatus, Tprodenb YepHbIHA —
Tuber melanosporum, TpyTOBUK silioHCKUi1 — Ganoderma japonicus,
MMAJIOTUCTHUK TUTPOBBIN — Panus tigrinus. CornacHo Marepuanam
XXIV xonrpecca «VccnenoBanvie v KyJIbTHBUPOBAHHE CheLOOHbBIX
rpuboB», B Hayasie XXI B. 0co60e BHUMaHHe OyZeT yZieIeHO OTHOCH-
TEeJIbHO PEeJIKO Ky/IbTUBUPYEMBIM rprbam (CMOpUYKaM U Tprodesism).

[TocnenHee pecsTunerve mpobaeMbl BeIpALUBaHUS IPUOOB
poza BeureHKa (Pleurotus) mpuBiekaoT 0co60e BHUMAHUE yYeHbIX-
MHKOJIOTOB MHOTHX CTpaH. Pe3ysrbraTroM ompezeieHHBIX YCIIEXOB,
JOCTHUTHYTBIX B CeJIEKIIUHM HOBBIX ITAMMOB M COBEPIIEHCTBOBAHUH
TEeXHOJIOTMH KY/IbTUBHPOBAHUSI 3THUX BUJOB, IBUJIOCH TO, YTO yXKe B
1985 . 10 0G'beMy BellleHKa 3aHsiIa 2-e MecTo B EBporie mocie mam-
IIMHBOHOB U 3-€ MeCTO B MHUpe [10C/Ie CUUTaKe. B HacTosee Bpemst
B EBpore ocHOBHOe BHMMaHMe HauMHAIOT Y[ e/IsTh BelleHKe, a Ha
BocToke mo-npexxuemy nmuaupyer cuntake. MUpoBoe Mpou3BOJCTBO
CBEXMX rpUOOB BellleHKH 0OBIKHOBEHHO! yke B 1986 I. COCTaBHIIO
OKOJIO 40 TBIC. TOHH.
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CambIM KpYIHBIM IIPOU3BOAUTENEM siBisieTcst MTamus, rae exe-
T'O/IHO ITPOU3BOACTBO BEIIEHKH JOCTUTAET 10 ThIC. TOHH. B BeHrpru
MIPOU3BOAMTCS 3 ThIC. TOHH, B [epMaHuu — 2 ThiC. TOHH, BO PpaH-
MU — 1 TBIC. TOHH, B Benbrun - 100 ToHH, B Hugepaanzax — 300
TOHH. B 1999 I. MHpOBO€e MPOU3BOACTBO TPUOOB COCTABUIIO OKOJIO
6 MJIH. TOHH B I'0fI, B 2001 I. — 3Ta Ijudpa JOCTUI/IA 10 MJIH. TOHH B
rofi, T/IaBHBIM 00pa3oM, 3a cYeT MHTeHCUPHUKALIMU TPUOOBOACTBA
B SImonuu, Utanuu, Ppanunu u, ocoberto, B Kurae. [Mocnentue
CTPaHbI IJIAHUPOBAJIN B HECKOJIBKO Pa3 YBETUYUTH BKJIQJ, TPUOOB B
NUTAHUe JII0Jel B 9TOM rOfy.

[TpeumyiiecTBamu rpu60B Pleurotus nepes ApyruMu KyJIbTUBH-
PYEMBIMH rprubGaMU SIBJISTFOTCS: BBICOKAsi CKOPOCTh POCTa MULIETHS
Y 3HAYUTE/TbHASI KOHKYPEHTOCIIOCOOHOCTH 110 OTHOLIEHUHU K IO-
CTOpOHHE MUKpOdIIOpe; CIIOCOGHOCTh YTUIN3UPOBATh PA3HOO-
OGpasHble PAaCTUTENbHBIE OTXOJbI CETHCKOTO XO3SIMCTBA U Jiecore-
pepabaThiBaOLIeil MPOMBILIIEHHOCTH (Psi yIIepoCcoepiKalimx
COeIMHEHH, B TOM YHCJIe TAKHE TPYIHOAOCTYITHbIE, KaK LIe/I/TI0/I03a
VIl JINTHYH); OTHOCHUTE/IbHAS TPOCTOTA TEXHOJIOTUH BhIPALIMBAHUS,
VICKJTIOYQIOLIAS [/TUTETbHBIH ITPOLIeCC MOArOTOBKY CybCTpara v He-
06X0AMMOCTD TTIOKPOBHOM MTOYBBI /151 KY/IBTUBMPOBAHUST BCEX BUJIOB
poJa BellieHKa, KpoMe P. cystodiosus; BO3MOXXHOCTb UCIIO/Ib30BAHHUST
cy6cTpara mocsie c6opa rpubOB B KavyecTBe yAOOPEHUS UIH IJIst
KOpMa CeJIbCKOXO3SIiCTBEHHBIX )KMBOTHBIX; YCTOMYMBOCTh K OaK-
TepHUaIbHbIM, TPUOHBIM M BUPYCHBIM 00JI€3HSIM; CITOCOOHOCTH 6e3
YXyZIIEeHHS] BHEITHEro BHUJA U Ka4eCTBA ME€PEHOCUTH JTUTETbHOE
XpaHeHWe U TPAaHCITOPTUPOBKY; BBICOKHE BKyCOBbBIE U ITUTATE/IbHbIE
CBO¥CTBA MJIOJOBBIX TeJI, IPUATHBIN 3arax, MPOCTOTA KYTMHAPHOMI
006paboTKH.

B mpouecce Ky1bTHBUPOBaHUSI TPUOOB posia BeLIeHKA MOXXHO
PELINTH He TOJIBKO BOIIPOC MOTyYeHHs MMULIEBOT0 MPOAYKTA B BUJE
TJIOZOBBIX TeJT, HO M TAK)Ke TaKue aKTyanbHble mpo6nembr XXI Beka,
KaK MHTeHCHUKALUSI TPOU3BOACTBA MyTeM HanboJjiee MOTHOTO
VICII0/Tb30BaHUSI ChIPBSI, yAATEHHE LIeJUTI0I030-TUTHUHCOAEPYKALIIX
OTXO/IOB C€/TbCKOI'0 XO35IMCTBA M MPOMBILIIEHHOCTH, a TAaKKe MOJTy-
YeHre HOBbIX JIEKaPCTBEHHBIX IPENapaToB.

K BeICIIMM 6a3ugMOMHIIETaM OTHOCUTCS OKOJIO 10000 BHOB
13 550 pozoB U 80 ceMelicTB. M3 3THX rprbOB B HacToOsILIEee Bpe-
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MsI U3BECTHO OKOJIO 200 BHU/IOB, 00/1aIAfOLIUX SIPKO BBIPAYKEHHBIM
JeficTBHEeM Ha paKoBble KieTKH. [loaTomy Bce Gonbpliee 3HaYeHHE
npruobpeTaeT uzesi O TOM, YTO LUISITIOYHbIE TPUOBI MOTYT CJTY)XKHUTh
He TOJIbKO NMPOJYKTaMU MUTaHMSsI, HO M LIeHHBIMU JIeKapCTBEHHBIMU
cpeacrBamu. CrieyeT OTMETUTb, YTO TAKOM B3I/IsLJ, Ha IPUObI HUC-
XOAUT U3 rmy6okoi apeBHOCTH. Tak B «[lepeyHe jeKapCcTBEHHBIX
cpenctB boxxectBeHHoro CBSTUTE/NSI» BOCTOYHOU JUHACTUM XaHb
B Kutae cepyromue rpu6sl paccMaTprBaIOTCSI KAK JIEKaPCTBEHHbBIE
npenaparsl: Ganoderma lucidum, Tremella fuciformis, L. edodes v ip.

B Poccuy ocHOBHO¥ rprGOBOIY€CKOM KY/IBTYPO# HapsAy C LIaM-
NIMHbOHAMU SIBJIsSIeTCs BellleHKa. [lo mporHosam «KOHKypeHTOM»
3TUM rpubam MoXkeT ctath rpub cuutake L. edodes. ITomy cro-
COOCTBYIOT LieHHbIe MeJUIIMHCKHE CBOMCTBA CUUTAKe, TIOATBEPK-
JIeHHble HaO/MIOJEeHUSMU O TOM, YTO SITTOHLBI ¥ KUTAMNLBI UMEIOT
CaMblil HU3KUM B MUPe ypOBeHb 3a00/1eBaHUI PaKOM U JuabeToM.
M MMeHHO 5TH HapOABI MPAKTUYECKU €XeJHEBHO YIOTPEeOISIOT
B nuuly L. edodes. B MeJUIIMHCKOM OTHOLIEHUHU BeLIeHKA MeHee
M3y4yeHa, OJJHAKO eCTh JAaHHble O MOJyYeHUHU U3 KYAbTYpPaJbHOU
YKHUIKOCTH 3TOro rprba u aHTUBUPYCHbIX BAB, BuacTHOCTH TPOTUB
BHUpYyCa UMMYyHOJeULIUTA.

[Tepen 1310)KeHHEM JAHHBIX O MeJULIHCKOM 3HAYeHHUH Chesl00-
HBIX 'PUOOB, MBI CYUTAJIU 11€/1eCO00PA3HBIM IIPUBECTH Pe3Y/IbTaThI
UccIefoBaHuM 006 MX MUTATEIbHON LIEHHOCTH, U B DTOM IUJIaHE
Hanbosiee U3y4YeHHBIMH OKa3a/IMCh MT€PEYHC/IEHHbIE BbIle IPUOBI
— BellleHKa ¥ CUUTaKe. XUMHUYECKHi COCTaB CbheJOOHBIX TPUOOB HH-
TEHCUBHO U3y4aJICs B QO-€ OBl TPOLLJIOTO CTOIeTHS YKPAaUHCKUMU
y4Y€eHBIMH, a TaKXKe 3apyOe)XXHBIMU MHUKO/IOTaMH, HanipuMep Kennet
Jones (1995). LLIupoko mpoBOAMIOCH OMIpee/IeHHe COCTABa TUMTHAOB
Y NIOJIMCAXapUJ0B BellleHKHU U IIaMIIMHbOHA B KOHLIe 9QO-X I'OJOB B
HNuctutyre Mukpobuonornu PAH. Bonbiioii Bk/1az B pa3aBUTHE UC-
C/1eJ0BaHUH 110 KyJIBTUBUPOBHUIO CheI0OHBIX TPHO0B BHECEH TPOd.
J1.B. Tapu6oBotii (Buonoruveckuii paxynsrer MI'Y).

1.1.1. XMMHY€eCKHM COCTAB ¥ ITUTaTeIbHaA IeHHOCTh IUIOA0-
BBIX TeJI BellleHKH

O6uiee nassaume — Pleurotus ostreatus (Fr.) Kumm - Bemenka
O0OBIKHOBEHHaAsI, yCTPUYHAS.
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Cunounnmel: yerpuunsiii rpu6 (Oyster shelf, Tree oyster),
Hiratake, Tamogitake (simoHckue HasBanus). Haubonee 6auskuii
Bup — Pleurotus pulmonarius.

L],I/IK}'[ CO3PpEBAHUA YPOXKAA — 3—4 B I'OJ.

Pa3zBuTue npumopaueB. Temneparypa uHKyGauuu — 50-60°F
(10-15°C); OTHOCHTE/IbHAS BIAXXHOCTb — 95-100%); MTPOAO/DKUTE -

HOCTb - 3-5 iHelt; CO, - MeHee 1000 ppm; HOTPeGHOCTH B OCBELIeHUH
- 1000—-2000 JIIOKC.

O6pasoBaHye II0L0BbIX TesI. TeMmepaTypa MHKyGauu — 60-70°
F (15-21°C); oTHOCHTE/IbHAS BIAKHOCTD — 85-90%); IIPOJO/DKUTE -
HOCTB - 4-7 AHelt; CO, — MeHee 1000 ppm; MOTPeGHOCTH B OCBelle-
HUH — 1000—-2000 JTIOKC.

ITo nmuTarenbHOU LIEHHOCTH, OMpesesisieMOd KaK OTHOIIeHHe
CYMMbI He3aMEHUMbIX aMUHOKHC/IOT B SIMYHOM OeJiKe, IIOJOBbIe
TeJa BellleHKH OOBIKHOBEHHOI HaxXOsITCSI Ha ypOBHe KapTodesist 1
6060BbIX. [Ip1 3TOM HHTEpeCHO, YTO 110 TUM IoKa3aTessim P, sajor-
caju 3HAYMUTENBHO OOJIbllle OTBEYaeT TPeOOBAaHUSIM CTAHAAPTHOTO
6enka PAO, yem aMMHOKUCJIOTHBIN cocTaB Oenka P, ostreatus. Jlu-
MUTUPYIOLIE aMUHOKHCJIOTOM JIJIS1 TOTO BH/IA BELIEHKU SIBJISI€TCS
musuH (Tabm. 1 u Ta6n. 2). Tlo cogep)kaHUIO «CHIPOTO TPOTEMHA»
P. ostreatus TaxyKe HECKOJBKO ycTymnaer P. sajor-caju (30-41,6 u
26,6-47,4 % COOTBETCTBEHHO).

Copep)xaHue «ChIPOTO MPOTEMHAa» B LUISIKe TPUOOB B 2 pasa
BbIIlIe, YeM B HO)XXKe, OTHAKO YPOBEHb ero O4YeHb CUJIbHO BapbUpyeT
He TOJIBKO Y Pa3HBIX LITAMMOB BelIeHKH, HO U B 3aBUCUMOCTHU OT
cocTaBa cy0OCTpaTa AJist BRIPALMBAHMS. YCBOSIEMbIH G€/T0K BellleHKH
cocrassieT 89,9 - 92,2%. OgHaKO MO COIePYKAHUIO U3YYeHHBIX BU-
TaMHUHOB IUIOZOBbIE Tena P. ostreatus 3Ha4MTENIBHO TPeBOCXOAAT P,
sajor-caju. [1nom0BbIe Te/1a 060MX BUJOB CPABHUTETBHO OOTaThl HUA-
LUHOM, COZiep)KaT pubodIaBUH U aCKOPOUHOBYIO KUcoTy (Tabu. 3).

CpaBHeHUe cofiep)KaHHsI BATAMUHOB I'PYIIBI B B IJ1I040BBIX Te/1ax
BellleHKX OOBIKHOBEHHOM C COZIep)KaHMEM UX B MUILEBBIX MTPOAYK-
TaX IMOKa3bIBAIOT, YTO YPOBEHb OMOTHHA B HHX B 10 Pa3 BBILIE, YeM
B sTI]aX, MOJIOKe U uImyHare. KoHIleHTpaysi MUPHUIOKCHHA TaKast
)Xe, KaK B KapTodesie, HO 60/blile, YeM B KanycTe U MOPKOBHU. Konu-
YeCTBO THAMMHA COOTBETCTBYeT COZePXKaHMIO eTro B OBCSIHOM KpyTie,
nieHNYHOM xJ1ebe, paconu 1 Kamycre.
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Ta6auua 1. AMUHOKUCIOTHBIM cocTaB 6uoMaccel P ostreatus,
BBIPALLeHHOM Ha KapTodenbHON MyKe C KyKYPy3HbIM DKCTPAKTOM

HasBanue CopepxaHue Hopma ®PAO
AMHHOKHCJIOTBI AMHHOKMCJIOTHI,
r/100 r Genka

AcnaparuHoBast 6,36 4,0
Tpeonun 3,53

Cepun 3,73

I'moTamMuHOBas 14,27

[Tponmun 3,06

|Bj0%000%0; 3,39

AnaHuH 4,08 6,0
Banun 3,27 3,5
MeTHOHUH + LYCTeNH 3,54 4,0
H3zonetityn 3,71 7,0
JleiuH 5,63 6,0
TuposuHn + 5,05 5,5
dbenunnanaHuH

JluzuH 4,68

[mctuayH 2,09

ApruHuH 5,08

Cymma 72,36

AMUHOKHUCJIOT

CyMMa He3aMeHHMBIX 28,32 36,0
AMHHOKUCJIOT

Copep>xaHue 30716l cOCTaBisieT 2,1 - 9,8 y P. ostreatus u 6,4 - 6,7
y P. sajor-caju (% ot cyxoit Guomaccsr).
[T1n0omoBBIE Tea 3THUX ABYX HanboJIee TIIATETBHO UCC/IeTOBAHHBIX
BHUJ0B BellIeHKW OT/TMYAIOTCSI TAK)Ke 10 COAEePYKAaHUIO MUHEPAIbHBIX

JJIEMEHTOB.

OTO, BEPOSITHO, CBSI3aHO C Pa3/NYHUsIMU B COCTaBe CyOCTPATOB,
Ha KOTOPBIX OHU Ky/IBTUBHUPYIOTCS. B HanbosplieM KoaudecTBe B
IUTOJOBBIX Tenax P. ostreatus o6Hapy)xeHsl Kajuii, pocdop, HaTpuit
v Maruumii, y P. sajor-caju — pocdop, HaTpuit U MarHuii, mpuveM B
6asuzariomax P. ostreatus conep)XUTCs IIOYTH B 1Ba pasa 6osbure Ca*,

yeMm y P. sajor-caju.
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Ta6Gnauua 2. AMMHOKMCIOTHBIN cocTtaB Genka P ostreatus u P
sajor-caju.

HasBanue AMWHOKHUC/IOTBI, MI'/T 6€JIKOBOTO a30Ta
AMHHOKHCJIOTBI P. ostreatus P. sajor-caju

AcnaparuHoBas 564-638 715
Tpeonun 264-324 353
Cepun 271-345 331
I'myrammHoOBast 890-1266 1792
[Iponmu 269-321 280
[W;i7800%051 273-315 353
AJaHUH 404-451 443
Hucrenn 29-32 90
Banun 309-364 377
MeTuroHuH 90-108 131
W3zoneituyn 266-299 313
Jletinyn 310-610 478
Tuposun 184-210 445
dennanaHuH 216-260 394
IucTugun 87-120 157
Jlusun 250-321 399
ApruHUH 306-374 441
Tpunrodan 61-97 88

CymmMma 2059-2415 2639

He3aMeHUMBIX

AMUHOKHCJIOT

Cymma 5169-6232 75960

AMUHOKUCJIOT

CocTaB IMNNU0B BellIeHKU paHee MPAaKTHYeCKH He UCCIIeJOBAIN.
Oco6eHHO 3TO OTHOCUTCS K cocTaBy ¢pochomunuaos. EcTs faHHbIE
10 YKUPHOKHCJIOTHOMY cocTaBy. KauecTBeHHBIN COCTaB YXMPHBIX
KHCJIOT ¥ X KOJIMYeCTBeHHOe cofiepykaHuey P. ostreatus BapbupyeT
B JOBOJIBHO LITPOKOM /IMaIa30He.

M3 HachIeHHBIX JKUPHBIX KUC/IOT Ipeob1afiaeT cTeapuHoBas,
KOTOpasi COCTaBisieT A0 23% OT CyMMBI JXUPHBIX KHCJIOT, OJHAKO
OCHOBHOE€ COZiep)KaHHe YKUPHBIX KUC/IOT IPUXOJUTCS Ha OJIEMHOBYIO
- 50% (Tabn. 5).
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Ta6nuna 3. CopepkaHre BUTAMHUHOB B T/IOJOBBIX T€/IaX BELIEHKH.

ButamuH, Mr/r cyxoii Maccel
Haspanue
P. ostreatus P. sajor-caju

Tramuu 48-84 0,2-0,6
Pu6odnaBun 24-47 12-14
Huanun 399-1087 182-213
[Tupupoxkcyua 4 -
[TanTOTEHOBas1 KMCIOTA 10,3 X 107 -
Ponmesas KucmoTa 353,3 X 107 -
Butamuu B, 0,84 x 10 -
ACKOpGHHOBAst KUC/IOTA 36-150 36-150

Tabnuua 4. MuHepabHbIe 3/1€eMeHTHI (MI/Kr CyXoi 6MOMacchi) B
IUIOIOBBIX T€J/IaX BELIEeHKH.

JJ1IeMeHTBI P, ostreatus P. sajor-caju
Ca 330-800 189—400
Mg 5000 1360-1880
Na 300-8370 1580-2560
K 290900-37930 21000-25800
Fe 152-334 50-116
Cu 192-219 -
Co 2,1-3,7 -

CocraB TUNIUOB IJIONOBBIX Tesl P. ostreatus MO COOTHOIIEHUIO
HEHACBIIEHHBIX U HACBILIEHHBIX XUPHBIX KUCJIOT CXOJEeH C COCTa-
BOM MaceJl PaCTUTe/IbHOTO TPOUCXOXKAeHMs1. FI3MeHeHUsI B cocTaBe
JIMMIA/IOB BelIeHKH M LIAaMIIMHbOHA B MPOLiecce OHTOreHe3a C MC-
10/Ib30BAaHMEM COBPEMEHHOM NMPUOOPHOI TEXHUKH ObLIN M3y4eHbI
B MHcTuTyTe MHKpoGHonornu PAH Tonpko B Havajsie 9o-X rofios.
OGHapy)xeH UHTepeCcHbIN PaKT, YTO Haubojee OOraThl TUMUAAMHA
6a3UIUOCIIOPHI ATUX TPUOOB, IPUYEM COieP)KaHHUE TUMHIOB Y Be-
11eHKH gocturaet 58%. HavMeHbliiee KOM4yeCTBO TUMTHUOB COZleP-
XUT Mutenuit (2-3%), uuisanku rpu6os Gosee GOTaThl TUMUIAMH,
YyeM HOXXKH.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

98 (DyHGaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

Ta6nuna 5. JYKUpHOKMC/IOTHBIN COCTAB JIUMHU/IOB TIJIOLOBBIX Tl
BeIlIeHKH.

HasBaHue JXUPHOU KHC/IOTHI % OT CyMMBI YKUPHBIX KUCJIOT
MupucTrUHOBast 0,5-2,4
[TanpMuTHHOBAS 7,4-15,1
[TanpMuTONENHOBAS 0,2-0,5
CreapuHOBast 14,1-19,8
OneunHoBas 15,5-50,0
JluHONeBast 1,2-13,4
JInHOMeHoBas 2,7-16,4

Haub6onee 6oratst pochonunumaMmu HOKKH TIOAOBbIX Tet. [Tpe-
obmagarounm Gochonnnusom BelteHKY siysieTcst pocdaTUaIIXo-
JINH, COZIep)KaHHe KOTOPOTO MOXKET AOCTUTaTh 50% OT CyMMBbI ¢poc-
dbomunugoB. YcraHoBieHo, uTo mutienuit A. bisporus u P. ostreatus
OT/IMYAIOTCSI BHICOKUM CofiepyKaHueM cTepuHoB (20%) u apupos
cTepuHOB. Vcronbp3oBaHHe XPOMATO-MaCC-CIIEKTPOMETPUH TT03BO-
U0 OGHAPYXKUTH B JIMIK/IAX arAPUKOBBIX TPUOOB apaxuJ0HOBYIO
KHCJIOTY M Psifi HEOOBIYHBIX, BIIePBble UAEHTHUPUIUPOBAHHBIX Y
Agaricales xupusbix kucior — C,,.,, 1 C,,, (B HOXXKe TIOOBOTO TeJIa).
OTH KHCIOTHI CBOMCTBEHHBI MOPCKHUM MOJUTIOCKAM U TIPE/CTABIISIIOT
ornpeie/IeHHbIM MeAUIUHCKUI HHTEPEC.

B nuteparype uMeeTcst yKasaHue, 4YTO Hanboiee GOraThl 1O MH-
TaTe/IbHOM LIEHHOCTH GA3UAMOMBI BELIEHKH C TUAMETPOM LIISTIKU
5-8 cM, BbIpallleHHbIe Ha CTeOsIX KYKypy3bl. B 3aBucumoctu ot
cyOCcTpaTa XUMHYeCcKHe MOKa3aTeu, 0COOeHHO cofepXxaHue Oe-
Ka, MOTYT OY€eHb CHJIbHO BapbHUpoOBaTh. Ka/OpHUHHOCTD II0J0BBIX
TeJI BEeLIEHKU COCTABJ/ISIET 1000 — 3700 KKaJI/KT, YTO MPAKTHYECKH
COOTBETCTBYET IUIOOBbIM TesiaM Agaricus bisporus v ipeBoOCXoguT
MHOT'HE OBOLH, B YaCTHOCTH KapTOeJib.

Takum 06pazom, 10 XUMHUYECKOMY COCTaBY U MUTATETbHOM LjeH-
HOCTH TUUIOZIOBBIE TeJla BELIEHKH, B 0COOEHHOCTH, 110 COJEPKAHHIO
He3aMeHHMbIX AMUHOKHCJ/IOT, COOTBETCTBYIOT 00OOBBIM, TT0 COZEPIKa-
HUIO BUTAMHUHOB IIPEBOCXOASAT MHOTHE OBOILH, & B MX MUHEPATBbHBII
COCTaB BXOASIT BCE MUKPO3JIEMEHTbI, HEOOXOAUMBIE /s TUTaAHUS
YyesioBeKa.
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YauThiBas pUBEJEHHbIE BbILIE JAHHbBIE I0 XUMUYECKOMY CO-
CTaBY BELLIEHKH, a TAK)Ke 0CoObIe GUUOTOTHIECKHe CBOMCTBA 3TOTO
rpu6a, obecrevynBaIe SJKOHOMUYECKU BbITOJHbIE YCIOBUS €r0
Ky/JIbTUBUPOBAHWSI, He BbI3bIBAET yAUB/IEHHE TOT PAKT, UTO BellleHKa
CTAaHOBUTCSI CEPbe3HBIM KOHKYPEHTOM LIAMITHHBOHA JIBYCIIOPOBOTO.
Oco60 BOXHBIM SABJIsieTCA HAOMIOAEHYE, YTO BellleHKa, B OT/IMYUe
OT LIAMITMHBOHA, CMIOCOOHA HAKATUIMBATh MTPU TTyOUMHHOM KY/IBTH-
BUPOBAaHUM GMOMACCy B TAaKUX KOJTMYECTBAX, KOTOPBIE E/A0T BbI-
palrBaHKe MOTPY)XEeHHOTO MHLIE/THSI SKOHOMHUYECKH BBITOLHBIM.
Ba)kKHBIM OKa3asicst ¥ TOT GaKT, YTO TyGUHHBIN MULIETHNA BELIEHKH
Gorade 6MOIOTMYECKN AKTUBHBIMHU COeIUHEHUSMH, YeM TLIOZOBbIE
tena (Tab6. 6).

Tabmuua 6. XuMu4ueCKuii COCTaB I/TyOMHHOTO MULIE/THSI U TUTOIOBBIX
TeJl BellleHKU.

IToxa3arens, [TnonoBsie ['myOuHHbIH
% OT cyXoii Macchl Tena MULIETUI
«CpIpoit mpoTenH» 33,6 45,0
HcTuHHBINA 6eJIoK 22,0 28,5
JInmmu gl 5,4 7,0
Sona 5.4 3,9
YrneBoasl 43,5 38,2

bonee nosgnue ganuslie, nonydyenHslie B UHMUW PAH, nossossitor
3aKJIIOYUTB, YTO IJIOZOBbIE Te/Ia BeLIeHKU OOHAPY)KUBAIOT HanboJiee
6/1aronpHUsTHOE coYeTaHHe OejIKa U JIUMUJO0B — 5 : 1, YTO PEeKOMEeH-
JyeTcsl B COBPEMEHHBIX IUeTax /Jisl IPeJoTBPALeH s OKUPEHUsT 1
CHYDKEHUST YPOBHSI XOJIeCTEPUHA. B II010BbIX Te/1ax BellIeHKH coziep-
XUTCS 0 26% Oeska. YcBosieMoCTh Oelka 3Toro rprba CoCTaB/sieT
89-92%. MHTepecHO, YTO UUIATIKK COAep)KaT OoJibiile GeTKa, 4Yem
HOXKa. TaknM 06pa3oMm, Ha OCHOBE XMMHY€CKOTO AaHA/TH3a BELIEHKY
MOYXHO PacCMaTPHUBATh KaK FOTOBBIM MeJULMHCKUI MTpernapar, co-
JepyKaiuii (CM. HIDKe) aHTHCTPECCOBBIE YITIEBO/bI, TIOTHMCAXapPH/LbI
C QaHTHUPAKOBOM AKTUBHOCTHIO, 00/1a/IAl01 e BBIPAKEHHOM COPOIH-
OHHOH CITOCOOHOCTBIO B OTHOLIEHUH TSDKEJIBIX U PAJUOAKTHUBHBIX
MeTaJIJIOB.
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1.1.2. XMMHAYE€CKHUI COCTAaB U MUTATE/NbHAsA IIEeHHOCTD SIMTOH-
CKOro rpuda

Oobuiee Ha3Banue: Lentinula edodes (Berkeley) Pegler

Cunonumpr: Shiitake (smonckoe “Shii-Mushroom”), 3onoroi
Iy6oBbIi rpu6, YepHbiit necHow rpub, Jy6osiii rpu6, Kuraickuit
rpu6, lluanTty-ry win Uluanr-Ky, Joxka, [Tacanwus.

[TepBoHavanbHO onucaH Kak Agaricus edodes (Berkley, 1877).
B Hacrosiee Bpems rpub oTHeceH K pozy Lentinula.

TaGnuiia 7. XuMU4YeCKHM COCTaB M10A0BbIX Ten L. edodes.

DeMeHThI [nsmnka Hoxka
Menp (MKI/T) 15,4 9,1
Keneso (MKr/T) 88,5 46,5
[{usK (MKT/T) - 83,0
Maprasner (MKI/T) 37,2 60,9
Azot (Mr/T) 37,5 13,9
Kasuii (mMr/r) 33,9 27,3
Docdop (Mr/T) 10,7 18,9
Harpwuit (mr/T) 0,2 0,5
Kanpiuit (Mr/T) 0,2 0,6
Maruwmii (Mr/T) 1,9 3,8

Ta6nuua 8. OCHOBHBIE KOMIIOHEHTHI CBEXKUX IpuboB L. edodes (%)

KomnoneHT [Insmka Hosxka
3ona 0,9 0,6
Caipoii xxup 0,2 0,1
Coipotii 6e10K 1,9 1,7
Caxapa 5,9 10,9
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Ta6nuua 9. Coep)kaHre BATAMUHOB (MKT/100 T') B CBIPBIX

IUI0J0BBIX Tesnax L. edodes.

KYyIbTUBUPOBaHNA

B ycnoBusix BHyTpeHHero 390
Ky/JIbTUBHPOBAHUS
B ycoBusix Hapy>xHOTO 78

Ta6nuua 10. Cogepykanue nonrcaxapuzos (%) B cyxux
100BbIX Tenax L. edodes

namnka
Hoxxka
Munenuii

38,3-39,5
48,7-51,6
53,5-59,3

Ta6muua 1. ConepyxkaHrie HEOGXOAMMBIX AMUHOKHUCIOT (I'/100 T') B TUTOAOBbIX

tenax L. edodes

AMMUHOKUCIIOTa Munenuit [TnogoBoe Teno
ApruHuH 1,25 7,0
'mcrnpna 0,393 1,8
Jleviuuyu 1,92 7,0
U3zoneiyn 1,35 4,4
JIn3uH 0,799 3,5
Tuposun 0,81 3,5
MeTtnonuH 0,355 1,8
PeHnnnanaHuH 1,18 5,3
Banun 1,19 5,2

B omnuune oT nMeromuxcs B IUTepaType JaHHBIX O tunujaax P
ostreatus, JKHPHOKHCJIOTHBIH cOcTaB TMIUAOB L. edodes nccienoBan
B MHMMW PAH 6onee noxpo6Ho.
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Ta6nuua 12. ComepkaHue HeOOXOAUMBIX AMUHOKUCIOT (I'/100 T') B IJIO-

IOBBIX Tenax L. edodes B 3aBUCMMOCTH OT YCIOBHI MOy YeHHSI

AMMHOKHCIIOTA Cyxwue II010BBIC TEIa [IpuroToBIEHHBIC B MUIILY
ApruHuH 0,648 0,089
Tuctunun 0,159 0,022
Jlewun 0,679 0,093
Wzoneiinun 0,405 0,055
JIuzun 0,348 0,047
Tuposun 0,323 0,044
Tpeonun 0,497 0,068
MeTtnoHuH 0,179 0,025
denunanaauH 0,486 0,067
Tpunrodan 0,031 0,044
Banun 0,486 0,067

Ta6nuua 13. ComepykxaHue XUPHBIX KUCIOT B muismkax L. edodes (r/100 ) B

3aBUCUMOCTH OT YCJIOBI/Iﬁ Imony9eHus

YKupHsblie KHC/IOTHI Criprle [IpuroToBneHHrle B
IJIOAOBBIE TeJla | MUILY

MoHoHeHackbILleHHbIe | 0,307 0,140

[lonnHeHachIIEHHBIE | 0,140 0,031

Hacpiiennsie 0,247 0,095

Tabnuua 14. CocraB pocdonunugos mrogsix Ten L. edodes

Doconmumuabt % ot cymmsr pochonunugos
dX 37,1
DDA 24,3
oC 17,8
dU 9,2
or 5,2
Aor 5,2
fpyrue 6,4
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OTH JAHHbIE CBUAETENBCTBYIOT O TOM, YTO B IJIOIOBBIX Tenmax L.
edodes copepxutcst MHOTO ®X 1 POA, MMEOINX MEAULIMHCKYIO
3HAYMMOCTb (CM. HVDKE) ¥ BBICOKU I yPOBEHb HE3aMEHUMOM THHOJIE-
BOM KHC/IOTBI — COEJTUHEHUS, TAK)KE OUeHb [IEHHOTO /IS M€ TUIIUHBI.

CunrTake sIB/sSIeTCSI OMHUM M3 Hanbosiee JPeBHUX CPeAH KY/IbTH-
BHUPYEMBIX IPUOOB. DTOT IPUO Hava/Ix BHIPAILMBATH 1000 MU Ja)Ke
2000 niet Ha3ag B Kutae, Kopee u Ha octpoBe TaiiBaHb. 3HaUUTETHHO
MO3)Ke B 9TUX CTPaHAX CTa/IM KY/IBTUBUPOBATB €el1ie OJUH IPUO — APO-
YKaJIKY, UK Oestblii rpub-kesie, MU cepeGpsiHOe YXO.

['pubb1 B Poccru BIpAIIMBAIOTCS, BOCHOBHOM, B ar POKOMITIEKCAX
[TogmockoBbst 1 BepxHero [10Bo/bKbst (0CHOBHBIE IPOU3BOAUTENH —
KommaHus «J/legoBo» (Mapka CHexaHa), «X/maJoKoMGHUHAT 3amaz-
HbII», «JlegssHOM MUP», TOMCKast IPOM3BOACTBEHHAs! KOMIIAHUS).
YuauTbiBast 3aMPOChI HACEIEHUST, MOXXHO CKa3aTh, YTO Y POCCHUHACKOTO
rpubOBOACTBA UMEIOTCsI GOJbLINe MMePCIEeKTUBbI — 3a MOC/IegHHe
MSTh JIeT MPOMU3BOJCTBO KY/IBTUBUPYEMBIX TPHUOOB BBIPOCIO HA
38%, XOTs1 MOTPeOUTENBCKUI CITPOC HA IPUOBI PacTeT B CpeJHEM Ha
40-50% B rof,
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I'maBa 2

JlekapcTBeHHAas1 HEeHHOCTh TPUOOB

2.1. JlekapcTBeHHBIe CBOMCTBa arapuKOBBIX
M APYTUX MUIleTHATBHBIX TPUOOB

2.1.1/Innuapl KaK 1eKapCcTBeHHbIe Mpenaparshl
2.1.1.1. ICCEHUYUANbHbIE HCUPHBbIE KUCA0Mbl

“OcceHIIMANBHBIMA” CYUTAIOT JXUPHBIE KUCIOTHI, KOTOPbIE He
MOT'YT CHHTe3UPOBAaThCsI OPrAaHU3MOM, HO KOTOPbIe HeOOXOZ MBI JLJIsT
HOPMAaJIBHBIX ITPOLeCCOB MeTabom3Ma. Takoe orpaHuveHye CBSI3aHO
C TeM, YTO B OpPraHMU3Me MJIEKOIUTAIOINX YAJIUHEHUE YI/IePOSHOMN
LleNy TPOUCXOAUT UL 10 C,g-COCTOSIHUSA, U, KPOME TOTO, ABOMHbBIE
CBSI3W MOTYT BBOJVTHCS JIULIb B UeThIpe MonokeHus:: A4, A5, A® A9,
Y depMeHTHBIX CCTeM MJIEKOITUTAIOIIVX OTCYTCTBYeT CTIOCOOHOCTh
00pa3oBBIBATh JBOMHBIE CBSI3U ITPY aTOMe yIJIepo/ia, IOKaTM30BaH-
HOM M@XJy TepMHUHa/IbBHOY MeTH/IbHOM I'PYIIIION 11 aTOMOM yIJIepofa
C, auuapHOM Lienu.

OTO MPOBOJUT K TOMY, YTO JAHHbIE YXHBBIE CUCTEMBI HE CIIOCOOHBI
CHHTEe3MPOBaTh TMHOIEBYIO (18:2w6) U Y-TMHOIEHOBYIO KUCIOTHI (18
: 3w6), KOTOPbIe HEOOXOANMBI J/Isl HOPMA/IbHOM JKU3HEeesITeIbHO-
CTH, U, CJIefloBaTe/IbHO, OHU JIO/DKHBI IOCTYTIATh B OPraHU3M BMecCTe
¢ nuIuei. OTU JBe KUCIOTHI SB/SIIOTCS NMpeJlleCTBeHHUKAMU IS
6uocunTesa C,,-MOMHEHACKIEHHBIX XUPHBIX KucaoT (ITHXKK),
KOTOpBbIe, B CBOIO O4Yepe/ib, SIBJISIIOTCS IpelleCTBeHHUKAMU psizia
arixko3aHon0B. Hexotopsie aBTopsl oTHOCAT C,,-[THXKK K 5ccennn-
A/IbHBIM (He3aMeHHUMbIM ) YXMPHBIM KHC/IOTaM, OFJHAKO Yallje JaHHbIe
KHCJIOTBI Ha3bIBAIOT YCIOBHO 3CCEHLIMATbHBIMU, OCTABJISIS TEPMUH
3CCeHLMa/JbHble B CTPOTOM 3HAUYe€HUM TOJIBKO [JJIsI INHOJIEBOH U
JIMHOJIEHOBOH KHCJIOT.
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B psay papmareBTrdeckux v napadpapmaneBTUYeCKUX CPeACTB
Npenaparsl, COAEeP)Kaliye SCCEHIMATbHbIE YXUPHbBIE KMCIOThI (BUTA-
muH F-99, Mopucreporn, dccennnane, Murpamunug, /lunodpyHau,
®rroocor, /lunosun, Tpus: 1000, Dccasen, [lonmen, JitkoHo1, JHKO-
BuT, Putoc-F), IIMpoKo NConb3yroTest Asist MpoPUIAKTUKY U JTede-
HUsI 3a00/1eBaHM i, CBSI3aHHBIX C HAPYIIEHHeM JTUITHUIHOTO OOMeHa.
OpHa M3 KUPHBIX KUCJIOT — DMKO3areHTaeHOBast — 06/1aZiaeT BICOKOM
OGHO/IOTUYECKOM aKTUBHOCTHIO ¥ 3G PeKTUBHA MTPU KOPOHAPHOU U
MMOYEeYHOU HeJOCTAaTOYHOCTH, aTEPOCKIepo3e, IICOpHUa3e, HEUMHCY-
JIMHO3aBUCHUMOM frabeTe, 3/I0Ka4eCTBEHHbIX HOBOOOPA30BaHMUSIX.

Bricokast 6uonoruyeckas aktuBHocTh [THXKK crumynupyer mc-
C/1eJOBaHUsI 10 CO3AHUIO IEKAPCTBEHHBIX CPEJICTB, UCIIO/Ib3yeMbIX
KaK B OT€YECTBEHHOM, TaK U 3apy0e)XHOM MeIUIIMHCKOM MPAKTHKE.

BasuguoMuIieTsl MOTYT OBITH MCIIONB30BAHbI KaK UCTOYHUKHU
MOJTyYeHUsI JIUMHU0B, KOTOPble HAXOAST MPUMeHeHHe KaK MeJu-
LMHCKHUE Tpenaparsl. [IpoBeseHHbIe HCC/IeOBAHUS 1O COCTABY
JIMTTAJIOB BBICILIKX TPUOOB, HAYaThIE ellle B 60-€ rofibl, TOKa3aH, YTO
B MUILIE/IUH IJIATIOYHBIX TPUOOB ITpeob/iaZiaeT TMHOIEeBAst KHUCIOTa
(Cisy A22), cocTaBasIOWAs 10 70 — 80% OT CYMMBbI YKMPHbIX KUCJIOT.
BriepBbie 5T0 ObUTO TOKa3aHo Ha puMepe Calvatia gigantea, y Ko-
Topoit KonnyecTBO C,g, cocTaBsiio 1o 75%. M3 HackIeHHBIX KUC-
JI0T y 6a3UAUOMULIETOB MPe00IaZiaeT MaTbMUTHHOBAsI, OCTaIbHbIE
xupHble KUCTOTHI (Cgs, Cigo, Cigy) COCTABISIOT HE3HAYUTENBHBIN
npoleHT. ECTh ¥ MmoMHeHaChIeHHbIe YXUPHbIE KUCTOTHI.

OTMedeHHas BbIllle 3aKOHOMEPHOCTDh B JXMPHOKHCIOTHOM
coctaBe P. ostreatus u L. edodes — o4eHb BbICOKUI1 ypoBeHb Cg., —
XapaKTepHa, [0 HALIMM JAHHBIM, U [IJIsI IPYTUX OA3UIUOMHULIETOB
- Kuehneromyces mutabilis, A. bisporus u ip. (cm. Ta6:1. 15). OgHako
HauboJsIbllIee KOJTMYECTBO TMHOIEHOBOW KUC/IOThI 0Opa3yeT Bce JKe
P. ostreatus, v mumUAbI 3TOro rpruba 6oee HEHAChIILEHHBIE, YeM
nunuzsl A. bisporus.

O6paiaer Ha cebst BHUMaHUe U TOT GaKT, uTo P. ostreatus comep-
YKUT JIOCTATOYHO PeJIKYIO renTazienieHoBy o Kucnoty (Cy7:), koTopoit
MeJ VKU MPUJAIT 0c0b0e 3HauYeHUe TMPU COCTABIEHUH COBPEMEeH-
HBIX AueT A5t 6u3HecMeHoB. Ha ¢akre, yTo 6a3uguanbHbie rpUObI
crocoOHbI CMHTEe3UpOoBaTh MouTH 80% C,g.,» CII€IyEeT OCTAHOBUTHCS
0c060. M3BeCTHO, 4YTO K HE3aME@HUMBIM XUPHBIM KUC/IOTaM OTHOCST
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TO/bKO TMHOMEBYIO (Cyg.,) M THOMEHOBYIO (Cg5) KHCIOTBI, KOTOPbIE
HE CUHTe3UPYIOTCS B OPraHU3ME MJIEKOTTUTAOLIMX.

Ta6uia 15. YKUPHOKUCIOTHBIM COCTAB JIMITUAOB IIOAOBBIX Tel (ILJIATOK)
rpu6OB PasHBIX TPOPUUECKUX TPYIIIL.

Bun Crenens Kupusie kucnotsl, (% 0T CyMMBI)

rpuda HEHACHI-
mennocty | 14:0 | 16:0 | 17:0 [ 17:1 | 18:0 | 18:1 | 18:2 |18:3

A. bisporus 1,51 1,8 | 126 | 1,2 | 0,1 | 50 | 89 | 688 1,6

A.balcha- 1,40 1,7 {135 (1,1 14|62 1] 90 [653]|1,8
schiensis

P ostreatus 1,52 23| 81 [ 42|05 4,0(10,2]|70,610,1
K. mutabilis 1,58 22 72 123108 3,2 | 3,4 |688]2,1
L. edodes 1,40 1,1 | 241 | Cn | Cn | 3,0 | 48 |654]1,6

KpoMme 5THX KUPHBIX KUCJIOT OPraHU3My HY)KHA ellle OfHa He-
3aMeHuMast Kucaora — apaxugonoBas (AK) (5,8,11,14-1uc-siiko3a-
TeTpaeHoBast Kucorta). AK oTHOCHTCSI K w6 — rpyTiie He3aMeHHUMBbIX
nonvHeHachieHHbIX XUpHbix kucaot (ITHXKK). Eciu ¢ numei
MOCTYTIAEeT JOCTAaTOYHOE KOJTUYECTBO TMHOMEBOM KUC/IOTHI, TO 1O~
TpebHOCTh OpraHu3ma B AK Mo)keT GbITh TOTHOCTHIO YZIOB/IETBOPEHA.
Apaxugonosyio (C,,,,), tiko3anenraesyio (C,,), 9IKO3areKcaeHOBYIO
(C,06) HEKOTOPBIE ABTOPBI OTHOCST K 3CCEHIINANBHBIM (He3aMeHH-
MBIM) XMPHBIM KHCJIOTaM.

OpHako B OpraHM3Me 3T KUC/IOTHI, KaK Y)Ke yITOMHHA/IOCh BbILIE,
MOTYT CHHTE3HPOBAThCsI U3 IpeAiecTBeHHUKOB Cg, ¥ Cyg.5, TOITOMY
C,or Cao5 M C,6 HalLle HA3BIBAIOT YCJIOBHO dcceHIIManbHBIMU. AK He-
06xoguMa /1151 00pa30BaHUs OOLIMPHOM IPYIIBI GUUOIOTHYECKH U
¢dbapMakooruyecKu akTHBHBIX COeIMHEHUH — 3MK0o3aHOU0B. K HuM
OTHOCSITCSI TIPOCTAHOU/ABI (TPOCTATIAHAUHDI, TTPOCTALMKITHUHBI,
TPOMOOKCAHBI) U JIEMKOTPHEHBI. Bce 3TH coeiMHEH ST BBITIOTHSIOT
B OpraHMU3Me Ype3BbIYaiHO BaXKHbIE GYHKIUU: PETYTUPYIOT TPUTOK
KPOBH K OIpe/IeJIeHHOMY OPTaHy, BAUSIOT Ha KPOBSIHOE JIABJIEHUE,
KOHTPOJIMPYIOT TPAHCIIOPT KOHOB Yepe3 MeMOpaHy U T.[,.

AK urpaer BayKHYIO POJIb B JUETITUTAHUN U MEIULIMHE: TIPEOT-
BpalljaeT aTepOCK/Iepo3, KOpOHapHbIie 6ome3Hu cepaua u T.4. Ee mc-
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MOJIB3YIOT JI/Is1 IPUTOTOB/IEHUS] TUTATe/IbHBIX CMece /ISl TPY/HbIX
neteit. AK cogepXuTcst B meueH! 1 )Ke/ITKe KypUHBIX SIULI, HO B O4eHb
MaJIbIX KOHIIeHTpaLUsiX, I03TOMY B HacTost1ee Bpemsi AK monydaror
C TIOMOLIBIO MUIIE/TNAJIBHBIX TPUOOB pozpa Mortierella, Hanpumep,
M. alpina. [TpoMbIlIeHHOE TPOX3BOCTBO MULIETUATBHBIX TPUOOB
C BBICOKMM cogepxanueM B 6romacce AK (o 70 %) cymecrsyer B
HUtanuu u Kutae. AK BxoguT B cocTaB cMeceil fj1s1 TPySHBIX eTei
B 60 CTpaHax MMpa U UIMPOKO MPUMEHsIeTCsI B KauecTBe MUILEeBOH
IOGABKU.

AHany3 JaHHBIX 0 GMOTEXHOJIOTUYECKOMY METOZY IOTy4YeHHsT
AK mo3BoisieT MpeAIoNoXUTh, YTO Hanboee MPOTPeCCUBHBIM
OyZeT cOBMelleHHe TeXHOJIOTUH TMonydeHus 6uonusens (oTxon,
3TOTO MPOM3BOACTBA — MHLEepHH) ¢ porsBoacTBoM AK. [muuepux
CITY)KUAT MCTOYHUKOM yriepoga st ipogyuenTta AK (rpuGst pozga
Mortierella), 4TO IPUBOAUT K 3HAYUTENBHOMY YZEIIEBIEHHIO KO-
HeyHoro npogykTta — [THXKK Ha ocHOBe reHeTHyYecKu CTabUIBHBIX
IPOJYLIeHTOB-TPaHCPOPMAHTOB, CITIOCOOHBIX K CBEPXCHHTE3Y ICCeH-
IJMa/IbHBIX )KMPHBIX KHUCJIOT.

Itamm rpu6a Mucor UHMU, nonydennstii B MHCTHTYTE MEKPO-
6uonoruu uMm. C.H. Bunorpazckoro PAH, cioco6eH cHTE3MpOBaTh
JIUTIHABI, COAepKalllHe Y-TMHOJIEHOBYIO KHC/IOTY (C183, A5 912; cemeit-
CTBO w6) B BHICOKOM KOHIeHTpauun. CopepikaHue y-THHOTEHOBOM
KHCJIOTBI B JIMIIUJAX 3aBHCHUT OT YCJIOBUU BBIpALIMBaHUS rpubda:
OT BHJQA MCTOYHHUKA yI/IepoJa U a30Ta, OT PeXUMa yI/IepOSHOTO U
dA30THOTO NMUTaHUA.

[Tpu ncrionb30BaHUY B KauyeCTBe HCTOYHUKOB MUTaHUS ITFOKO3bI
Y MOUY€BHHBI B peXKMe MO ITUTKN yPOBEHb Y-IMHOJIEHOBOM KHC/IOTBI
BJINMUJIAX JOCTUTAT 45% OT CyMMBI XKMPHBIX KUC/IOT. M3yueHue pac-
npeie/ieH!s KUCIOThI CpeJy Pa3HbBIX KJIACCOB JIMIHOB ITOKA3aJIo,
YTO caMast BBICOKast ee KOHIeHTpalus (6onee 30%) Hab0ma1aCh B
YXUPHBIX KucmoTax pocdonunugos — pocdaruaunxonuue ($PX) u
docharupnnsranonamune (PDA), a Taxoxe Bo GpaKii CBOGOAHBIX
xupabix kucnot (CKK) (6onee 40%). OTHOCHTENBHOE COZEPIKaA-
Hue pocomnnugos B 0OIINX TUMHAAX IIPHU ITOM COCTABIISIO 15%.
B rpuaumnrnuuepunax (TAT') ypoBeHb y-THHOTEHOBOM KUCIOTHI 10-
cruran 22% B cymme xupHbIX KucioT. Copepyxanne TAI' - ocHOBHO#M
dpaxuy TUMULOB — U3MEHSIJIOCH OT 25 [0 50% B 3aBUCMMOCTH OT
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YCIOBHIT BBIpAIMBaHUsI KylabTyphl: cooTHoumeHust C/N, KOHIeH-
TPALMHM UCTOYHUKA yI/iepoga. Mcronp3oBaHye oc/ie0BaTeIbHOM
9KCTPAKLUH JINITUO0B 3TAHOJIOM 1 TéKCAaHOM TI03BOJISIET MTOTYYUTh
dpakuMK TUMUIOB C TPEUMYILECTBEHHBIM cofiepXaHrueM ¢pocdo-
munuzpoB unu TAIL. [lonyyeHHOe «y-THHOIEHOBOE» MAC/IO MOXET
copepxatb 6o7ee 90% TAT. [TokazaHo, 4TO y-THHOTIEHOBAsI KUC/IOTA
3¢ PeKxTHBHA TPY JIeUeHUU a/UIEPTUYECKUX AePMAaTUTOB, 00/1aJaeT
BBICOKO¥ penapaTUBHOM aKTUBHOCTBIO MPU 3KUBJIEHUH PaH U
oXoroB. Ee ncronp3oBaHue CHIDKaeT pUCK Pa3BUTUS CEPAEYHO-CO-
CYAMCTBIX 3200/1€BaHUiA, apTPO30B, AriabeTa, PAKOBbIX 3a00/I€BaHUHA,
B YaCTHOCTH, OITyO/IMKOBAHbI Pe3Y/IBTAThI O ITOJJaBJIeHUH Pa3BUTHUS
paKa MoKeTyAOYHOM Kele3bl M ycHIeHUH d¢¢eKrra MpoTUBOpa-
KOBOU Tepamuu.

2.1.1.2. HettmpanvHbie aunudsl MuyeauanvbHuvlx 2pubos

Cpeny HEMTPABbHBIX TUITUOB TPUOOB OTpeeIeHHbIN HHTEPeC
MEJMKOB BBI3bIBAIOT KAPOTHHOU/bI, & TAKXKE CTEPUHBI, YOUXUHO-
HBI U TIpeHosIbl. KapoTUHOMIBI — 3TO IHUPOKO PACIPOCTPAHEHHDIE
TepIeHOUAHbIe MTUTMeHThI. HaKorieHHbIe K HACTOSIIEMY BpeMeH!
JAHHBIE TIOKA3bIBAIOT, YTO KAPOTHHOU/BI MOTYT 3aIIULIATH OpTa-
HU3M OT 3a00/IeBaHU#, BbI3bIBA€MBIX CBOOOZHBIMH PAJIUKAJIAMH,
HAmpUMep KaTapaKTa U CK/IEPO3 U, YTO 0COOEHHO BAYKHO, BIIHSIIOT
Ha PaKOBbIE OITYXOJIH.

KapoTuHOUIBI TOTYYAIOT JBYMSI CIIOCOGAMU: XUMHUYECKUM CHH-
Te30M, HarpruMep [3-KapoTHH, U OUOTEXHOTOTUYECKUM CIIOCOOOM.
[TocnepHuM croco6OM MOMYYaAOT, KpOMe [3-KapOTHHA, U TaKHe
KapOTHHOU/bI KaK JIIOTENH, 3€aKCAHTHH, IMKOIHH U Jp. B Hacro-
siiee BpeMsi B OMOTEXHOJIOTHUU TIPUMEHSIIOT HECKOIBKO CIOCOGOB
yBe/TMY€eHUsI BHIXO/IA KAPOTHUHOU/IOB:

* Hcnoav3osanue xumuieckux coeduHnenuii. Hampumep, nist
CTUMY/ISILIUU CHHTE3a JIMKONKHA y rpuboB Blakeslea trispora
B TedyeHHe pepMeHTALMM JOOABISIOT TaKHe COeUHEHMsT KaK
N,N-gusTrnaakuIaMriH, METH/ITENITEHOH, UMHU/A30J1, TPOU3-
BOZHbBIE TUPHUAUHA. [IpH 9TOM BBIXOZ TMKOIIMHA MOXKET OBITH
yBem4eH 110 1,5%.

* OceeweHue u memnepamypHoe go3deticmaue. Tak, CHHTe3
KapoTuHOUJO0B y Rhodotorula glutinis 3Ha4YUTENTBHO YBeNHU-
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YHBAETCSI TP OCBeLIeHUN «OenbIM» CBETOM, B YaCTHOCTH,
BO3pacTaeT YpoBeHb TopylapoguHa. Y Mucor rouxii BBIXOZ,
KapOTHHOWOB YBeTMYMBAETCsI B TPH pa3a IPH KY/ILTUBUPOBA-
HUU MULIe/THUS ITPU 40 °C B a9POOHBIX YCJIOBUSIX IO CPABHEHHIO
¢ kouTposneMm (mpu 28 °C).

* Jlo6aenernuem e cpedy blpauwjuéaHun Memasinos u conetl.
Hanpumep, B IpUCYTCTBUU C/IE0BBIX KOMUYECTB (0,01 MKM)
Me/iH, JKejle3a M MarHusi ypoBeHb KAPOTHHOUOB Y B. trispora
MO)XHO YBEJTMYUTb IIOYTH B CEMb Pa3.

* Modugukayuu é memaboauueckux nymsax npu uUcnoab-
306anuu pekombunanmnoi /JHK mo3BOSIOT HEKAPOTH-
HOTEHHBIH OPraHM3M MPEeBPATUTh B AKTUBHOTO CHHTETHKA
5TUX MUrMeHTOB. C 3TOH 11€/1bI0 UCITO/IB3YIOT TaKHe IPUOBI KaK
Candida utilis, Saccharomyces cerevisiae, Zymomonas mobilis.

+ CoemecmHoe Kyl1bmueupogaHue 2emepomalu4HblX
wWmammoe mykoposeblx 2pub0oe, OT/INHAIOLIMXCS B TI0JIOBOM
oTHOIeHNH (ITamMMbl 0603HaYaOT Kak (+) U (-)) u o6pasy-
IOLMX [OJIOBBIE CIIOPbI — 3UTOTHI — TOTBKO IIPU COBMECTHOM
Ky/IbTUBHPOBaHUH.

OTOT peHOMEH MOTYYHIT Ha3BaHUE reTepoTa/UIM3Ma (CM. BbILLE),

Y B OMOTEXHOIOTUYECKOM MPAKTHUKE ero UCIIOIb3YIOT JJIsl yBeIude-
HUSI BBIXOJ,A MUKOJIMKOIIMHA, YOMXMHOHA U APYTMX HEHUTPaTbHbBIX
JIMIHU/IOB, UMEIOLINX MeJUIIMHCKOE 3HAYaHUe.

deHOMeEH reTepoTas/IM3Ma JOCTATOYHO LIMPOKO UCITOIb3YeTCs B
GHOTEXHOJIOTUH IS [TOTy YeHUSI PsiZia U30IIPEHOUJHBIX COeJUHEHHIA,
B YaCTHOCTH (-KapoTHHA U TUKonuHA. TepaneBTrdeckuii adpdext
KapOTHHOWJOB SIB/ISIETCSI MHOTOIUTAHOBBIM, U UMEHHO 9TO obecrie-
YUBAET 3TUM ITMTMEHTaM GOJIbLIYI0 MeJUIIMHCKYI0 3HAYMMOCTb.
KaporrHous! BIUSIOT Ha psif, 3a60/1€BaHMI, KOTOPBIE CTaIH HaH-
6os1ee pacripoctpaHeHHbIMU B XX] Beke, TprueM B HACTOsILee BPeMst
0c060e BHUMaHKe KAPOTHHOM/IaM, KaK aHTUOKCHIAHTAM, TPHIAETCS
IIPU JIeYeHU ! KaTapaKThl 1 HEKOTOPBIX AePEKTOB CETYATKH.

B cepepyne XX Beka -KapOTHH CYMTAJICS MIAHALIEEH OT MHOTHX
3a00/1eBaHMi, U ero J00aBsIIN B XieOHbIE TPOAYKTHI, KOH(ETHI,
KOHJUTEPCKUeE U Jpyrue muileBble U3zaenvs. B To Bpemst xumuye-
CKHUI CUHTE3 3TOr'0 KAPOTHHOMA CTOUII ellje JOCTATOYHO JOPOro, U
IIpeJCTaB/IslIO HHTepeC pa3paboTaTh OOTEXHOMTOTUYECKHU CITOCO0
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MOJTy4eHUsI KAPOTHUHA. B cBsA3M c TeM, 4TO co3iaHNe OMOTEXHOIOTUU
MOJTy4yeHMsI KAPOTHHOW/IOB BHEC/IO MHOTO HOBOT'O B 3Ty HayKy, MbI
COYWIN BO3MOXXHBIM O0Jiee MOAPOOHO OCTAaHOBUTHCS Ha psifie Guo-
TeXHOJIOTUYeCKHUX ITPHEeMOB, KOTOPbIe IIOTOM HCITO/Ib30BaINCh J/Is1
nony4yeHus Apyrux BAB u3 rpu6oB, B 4acTHOCTH IPEHOJIOB U, 0CO-
6eHHO yOMXMHOHA, INUPOKO TPUMEHSIEMOTO B KOCMETHKE.

Buomexnonozuueckuii cnocob noanyuenusa B-kapomuna.
[TepBsbIii pernamMeHT Mony4yeHHs P-KapOTHHA GUOTEXHOIOTHYe-
CKUM CITOCOGOM C HCIIOJIb30BAaHUEM reTePOTA/UIMYHBIX IITAMMOB
B. trispora B 20-TUTPOBBIX pepMeHTepax ObLI ITPe/JIOKEH ellie B 1963
rogy. OJHaKo TOT CIIOCO0 He Hallles1 JaTbHEeHUIIero UCITO/Ib30BAHMS,
TaK KaK CTOMMOCTh MUKPOOHOIOTMYECKOTO KapOTHHA OKa3aslach
BbIIlle, YeM I0J[y4YaeMOoro IyTeM XMMHU4YecKoro cuHresa. [Ipoiro
HECKOJIBKO JECSTUIETHH, M CUMITATHH JIF0Jei 00PAaTH/IHCh B CTOPOHY
MIPUPOJHBIX MUIIEBBIX U JIEKaPCTBEHHBIX IIPENapaToB.

B cBsI31 ¢ 5TMM MUKPOOHOIOTMYECKUI CIIOCO0 TTOTyYeHHST Kapo-
THHA HayaJl aKTUBHO Pa3BUBAThCS M, HECMOTPS Ha TO, YTO KAPOTHH
MOXXHO OBLIO TOJy4aTh M3 OaKTepHUii, BOZOPOC/Iel, pacTeHUi U
rpu0OB, Y4eMITMOHAMH CTaJTU FeTePOTA/UIMYHbIE IUTAMMBI B. trispora.
OHnu criocoGHBI B yCI0BUsIX 3aBoga (10-KyGoBblie pepmMeHTepEhI) CTa-
OGMIBHO 0OPa30BbIBATh 10 3—4 I'/J1 KAPOTHHA, YTO CPA3y 3HAYUTEBHO
CHU3UJIO CTOMMOCTB 3TOTO U30IIPEHOU/IA U Cle/IaI0 TPOU3BOACTBO
5KOHOMMYECKH BBITOHBIM.

OpHaKo /st 9TOrO NMOHAA0OMINCh MHOTOYHMC/IEHHBIE HCCIel0-
BaHMsI, I03BOJIUBILNE CO3JaTh BBICOKOAKTHBHBIE LITAMMBI U IIOJ0-
OpaTh COOTBETCTBYIOLIME YCIOBHS KY/IBTUBUPOBaHUs. B 80-e rogst
MPOLLJIOTO CTOJIETHSI ONpeJe/IeHHble YCIeXu ObUIM JOCTUTHYTBI
MIPU NTOJTy4Y€HNUH CIIOHTAHHBIX MYTaHTOB, KOTOPBIe II03BOJIU/IU B yC-
JIOBUSIX 3aBOJIA YBETMYMUTH BBIXOZ, KAPOTHHA Ha 10-15%. Heckonbko
no3xe 6pUIN pa3paboTaHbl METO/BI C UCIIOIb30BAHUEM MyTareHHbBIX
coepuHeHuit. C 3TOM Le/IbI0, HANIpUMep, CIOPHI B. trispora sKcmo-
HUpyTCcsi ¢ N-MeT1-N'-HUTpo-N-HUTPO30TryaMU/IIHOM B T€YEHHE
30 MHMHYT B 100 MI' MyTareHa (BbDKHBaeMOCTh CIIOp 0K0710 1%). Beixoz,
KapOTHMHOW/OB BhILIIE Y CYII€PXKeITOTO MyTaHTa (B 6 pa3 Bbllle, YeM
Y APYTHX MYTaHTOB M AMKOro mramma). OZHAKO TaKyie MyTaHTHI B
3aBOZICKMX YCJIOBUSIX IOCTATOYHO OBICTPO TEPSIU CBOIO aKTUBHOCTD,
1 B pepMeHTEpe HAG/TIOA/IOCh BBITECHEHHE 3THX LITAMMOB JJUKHUMH.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

112 (DyHaaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

CrnenyeT TakKe OTMETUTb, YTO IOBBIIIEHHE YPOBHS B-KapOTHHA Y
B. trispora myTeM reHeTUYeCKUX KOMOMHAIMI BO3MOXXHO B Gosee
yMepeHHBIX [Tpeie/iax, ueM, Hanpumep, y Phycomyces blakesleeanus,
Y TaKHe IITaMMbI B IIPOM3BOJCTBEHHBIX YCJIOBUSIX HEJOJITO COXpa-
HSIOT CBOIO aKTUBHOCTb.

M3BecTHO, YTO MOSHATH MPOAYKTUBHOCTD IITAMMOB MOXXHO I10-
BBILLIEHHEM YPOBHSI MJTH AKTHBHOCTH COOTBETCTBYIOLIHX pepMEHTOB
WK U3MeHHeM GHOCHMHTETHYECKOTO TMyTH C UCIO/Nb30BAHUEM pe-
kom6uHauTHbIX JIHK. [Tocnennuit MeTor gaeT BO3MOXXHOCTD MTOJTY-
YaTh KAPOTUHOU/IBI Y IITAMMOB MUKPOOPTAaHMU3MOB, HECITOCOOHBIX
K CMHTe3y 3TOro nurMeHTa. Harmprmep, ObUIH MOTy4Y€eHbI LITAMMBI
Candida utilis, E. coli, S. cereviseae, criocoOOHbIE CHHTE3UPOBATH He
TOJIBKO 3-KapOTHH, HO ¥ IMKOITMH, OHAKO TaK1e MUKPOOPTaHHU3MbI
He HALLJTA MPAKTHUYeCKOTO TPUMEHEHHsI U3-32 HU3KUX U HeCTaOrTb-
HBIX BBIXO/IOB KOHEYHOTO MTPOZYKTA.

Bosbiioe 3HaYeHHe MMeTH UCC/IeI0OBaHMs, TIO3BOUBIINE YBe-
JIMYUTH BBIXOZ, KOHEYHOIO MPOAYKTA MyTeM HU3MeHEeHUs yCIOBUM
Ky/IbTUBUpPOBaHUs. B koHIle XX Beka Hanbosiee BHICOKUI BBIXOT
KapOTHHA TOJIy4a/sd MPU COBMECTHOM KYJIBTUBUPOBAHUU (+)- U
(-)-1rTaMMOB MYKOPOBOTO rpriba MPHU KUCIOIb30BAHUU CPEJbI, CO-
ZepiKalleil CoeBYI0 U KyKYPy3HYIO MyKy, ¢pocdar Kaausi, THAMUH
1 He MeHee 4% pacTUTeIbHOrO Macia. B kauecTBe CTUMY/ISITOPOB
KapOTHHOTEeHe3a PeKOMEeH/I0BaHbl MHOTOYHC/IEHHbIE COeIUHEH M I,
HarpuMmep, f-UOHOH, KEPOCHH, TMHOJIEBAsI KUC/IOTA, PSJI Te€TEPOLIH-
KJIMYECKUX COeUHEHUN M aHTHOKCHJAHTBHI.

B cBs131 € TeM, UTO CTUMY/ISITOPOB CUHTE3a KapoTUHAY B. trispora
Mpe/JIOKeHO JOCTAaTOYHO MHOTO, 11e/1eCO00Pa3HO KIacCUPHUILIUPO-
BaTh UX COT/IACHO XUMUYECKOMY CTPOEHHIO.

Tepnenoudvt. OCHOBHBIMM HalZIEeHHBIMH CTUMY/ISITOPAMHU CPeIH
TepPIIeHONO0B OBUIH 2,2,6-TPUMETHILUKIOT€KCAHOJ, O- U B-TTMHEHBI,
o- ¥ B-MOHOHBI U O- U 3-METHIMOHOHBI, A TaKXKe repanuon. Hau-
GOMBLINI BBIXO[, [3-KapOTHUHA MOTYUHIIH PA COBMECTHOM I CTBUH
2,2,6-aneTHI-1-UKIoreKcana (1 v/m) u -uoHoHa (1 r/1), OfHAKO B
MIPAKTHKE [0 CUX MOP MPUMEHSIOT oauH [3-rnoHOoH (0,1%) Ha poHe
PacTUTENHHOTO Macia.

Omxo0bl npou3zéodcmea. D10 — IUTPYCOBAs MY/IbIIA, LIUTPYCO-
Bast Meiacca, 6roMacca HEKOTOPBIX MULETUATTBHBIX TPUOOB, APOXK-
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Xer v 6axkTepuit. [Tpy KOHUEHTpaLUK UTPYCOBOM y/ibIibl (3-5%)
BBIXOZ, KAPOTHHA OB BbILLIE, YeM C 3-HOHOHOM (102-120 MTI'/100 MJT
MIPOTHB 101,3 MI' B KOHTPOJIE C B-HOHOHOM). AKTUBHBIM CTHMYJIsI-
TOPOM B LJUTPYCOBOM Mejacce siBsieTcst GpaKLyisi OpraHNYeCKUX
KHCJIOT, a B TBEPAOM OCTaTKe — caxapo3a. buomacca muienranbHbIX
rpuOOB, IPOXOKEH M GaKTEPHil TAaKOKe YBeTMYMBAET BbIXOJ, KAPOTHHA,
HO B MEHbILIeH CTEeleHH, YeM LIUTPYCOBAsI MY/IbI1a, 2 CTUMY/THPY 0L
addexT 6romMacchl 0O BSICHIETCS JeCTBHEM OPTaHMYeCKUX KHCIOT
uukaa Kpebcea.

I'emepouukauueckue azomcodepycaujue CIMuUMyaAsIMopbsvl.
Hau6ornee nutepeceH GopMUIITUPUANH, KOTOPBIH B KOHLEHTPALIMHI
0,0025% cTUMYyIUpYyeT CUHTe3 [3-KapoTHHa Ha 184% 10 CpaBHEHUIO
¢ koHTposieM. [ToBblIeHMEe KOHLEeHTpAauuu GOpMHUITUPULIHA
J0 0,05-0,2% yBennurBaeT o6pa3oBaHMe KapOTHHA A0 220-173%.
Xopounii 3¢pPeKT maeT coBMeCTHOe JefCTBUE 4-OKCUIHPUAU-
Ha (0,3%) BMecTe ¢ -MOHOHOM WM TPUMETHIILUKIOTEKCAHOM.
AKTUBHBIMHM CTUMY/ISITOPAMHM CHHTe3a [3-KapOTHHA MOTYT OBIThH
TaK)Xe O-NMUPPOIUIUH, CyKIIMHAMHJ, HeMOyTal, UB0HUKOTUH U
W30HUA3UJ,. JTH COeIMHEHNS UCITOIb3YIOT Ha GOHe B-MOHOHA MU
2,6,6-TpUMeTHI-1-aleTUILHKIorekcaHa. CHHTe3 B-KapoTHHA CTH-
MY/IUPYIOT TaoKe mupuaasuH (Ha 68%); mponus (Ha 6%) 1 U30HU-
KOTHUHATH/ITUPA3UH (B KOHLUEHTPALUH 0,75%, BBIXOZ [3-KapoTHHa
COCTaBJISIET 2730 MTI/J1, T.€. TOYTH Ha 200% 10 CPaBHEHHIO C KOHTPO-
niem). Bee 3TH CTUMY/ISITOPBI BHOCATCS 1TOC/IE OKOHYAHUSI TIEPHUOJA
MHTEHCUBHOTO pocTa 6uomacchl. [ToydeHsl TakKe JaHHBIE O CTH-
MY/IMpPYIOLIEeM JeCTBUM PEeHMIIIIPON3BOAHBIX — AUMeTHIdTaNmaTa
Y BepaTpoIa.

Jo6aexu HeuonHbix [IAB dnsa cmumynsayuu cunmesa f3-ka-
pomuHa y B. trispora. C uenbio yBenru4eHUs: 00pa3oBaHUsI TPHU-
CIIOPOBBIX KUC/IOT (CYMTAETCS, YTO ITO LO/DKHO CTUMYIHPOBAThH
o6pa3oBaHue KapOTHHA) JOOAB/ISIIN B CHHTETHYECKYIO cpeay (70 T
L-acnmaparuHa, 2 r ApoXxoKeBoro akcrpakra, 1T KH,PO,, 1,5 r MgSO,
x 7H,O, THaMUH TUAPOXJIIOPU[, — 5 MT B 1 J1 JUCTHU/UTUPOBAHHOMN
BOJIbI) QHTHOKCHUJAHT U Span 20. B pesynsrare ypoBeHb KapOTHHA
YBETMYMBAJICSL B 15 Pa3 U AOCTUTAJ 2,3 T//1 IO CPAaBHEHHIO C TOU
xe cpeznoi, HO 6e3 [TAB. OzHOBpeMeHHO B 15 pa3 BO3pOC YPOBEHb
TPUCTIOPOBBIX KUC/IOT (8,8 Mr Ha 2 T cyxoro muuenus, a 6e3 Span
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20 - 0,6 mr/n). [onararot, yto [TAB HemocpeACTBEHHO BAUAIOT HA
YPOBEHb TPUCITOPOBBIX KMCJIOT, a T€, B CBOIO OYepe/b, YBETUIMBAIOT
BBIXO/, KAPOTHHa.

Jeticmeue 6eH3ypoHo6 Ha o6pa3oeaHue kapomuHa. YcTa-
HOBJIEHO, YTO MTPOU3BOJHbIE MOYEBHHBI (HTOPOEH3YPOH U ApyTHE)
TAKKe CTUMY/TUPYIOT CHHTe3 KapoTuHa. Hanpumep, c1abbiM cTUMYy-
nupyoouyM 3¢deKToM 006/1aIaeT 3,4-IUXJI0PaHUINH. IHTepecHO,
4TO 06pa30BaHKE KAPOTHHA CTUMY/TUPYETCs TBUHAMHM, HAllpUMeD,
TBUHOM 20, IPUOIU3UTEIHHO B 1,5 Pa3a, a TAK)KE€ MOYEBUHOMA.

Kpome xuMmnyeckux coeuHeHHW, BBIXOJ, KAPOTHHA yJAI0Ch
YBE/TMYUTH MyTeM HCIIOIb30BaHUS APYyrux GaKTOpOB, HATIPUMED,
IefiCTBMEM CBeTa PAa3/IMYHOTO CIEKTPATbHOTO COCTaBa U KUCIIO-
pozna. benbiit cBeT BrusieT Ha ciopoobpasoBanue B. trispora, v 310
UCTIO/Ib3YETCsl B 3aBOACKOM mpakTuke ((+)- u (-)- mwrTaMMbl ocie
BBIJ€P)XMBAHUS B TEMHOTE B TeUeHHe 3—4 CyTOK IO BEePTai0T OCBe-
L[EHUIO B TeueHre 48-56 4acoB). B Hauasie 9o-x rofoB B 1aGoparopuu
akcniepuMeHTanbHO Mukoinoruu MHMMUW PAH 6bito mokasaHo,
YTO ynbTpadpUoIeT UHTUOUPYeT, CHHUI U KPaCHBI CBET OKa3bIBa-
10T HeUTpaJibHOEe IeMCTBHUE, U TOJIBKO 3e/IeHbIi CBET CTUMY/IUPYET
criopoHouleHue B. trispora.

Bornee moapoGHbIe Hcc/iefOBAHMS TOKA3aIH, YTO 3e/IeHbII CBeT
CYLIECTBEHHO B/IWsIET Ha CrioporeHes (+)- U (—)-IITaMMOB, OJHAKO
JJTs1 KQYKJIOTO IITaMMa JJ0/DKHBI OBITh IIOA0OPAaHbI COOTBETCTBYIOLI Ve
PEXUMBI, TpUYeM (+)-IITaMM SIBISIETCST 60jiee aKTUBHBIM CIIOPO-
obpasoBarejieM. YCTaHOB/IEH UHTepeCHBII (HAKT: ec/iv B KauecTBe
MMOCEBHOTO MaTepHasia MUCIOb30BaTh CIIOPbI, 0Opa30BaHHbIE TIPU
ocBemjeHnu 3C, TO BBIXOJ KAapPOTHHA B MULEIUU OyZeT BbIlle, 110
CPaBHEHUIO C MULIEJIUEM, BEIPOCIIEM U3 «TEMHOBBIX» CIIOP (7944,8 11
596,4 MTI'/J1 COOTBETCTBEHHO, Ha 4-€ CyTKH, KYKypy3HO-coeBasi cpefia
6e3 mMacsia v 6e3 f-MOHOHA).

CogmepxaHue KUC/IOpoJa B pepMeHTepe TaKKe BIHsIET HA BbI-
X0[, KapoTHHA. YTOGBI CO3/1aTh COOTBETCTBYIOLIYIO KOHLIEHTPALIUIO
kucmopoza (6omee 50% OT yPOBHSI HACHIIIEHWST), HACBILIATHA CPELY
YHCTHIM KHCJIOPOJOM U OIHOBPEMEHHO /ISl IPeJOTBPAllleHHsI BCIle-
HUBaHUS cpe/ipl B pepMeHTepe 100aB/Isi/Ih TOBEPXHOCTHO AKTUBHOE
BewecTBo Span 20 (cypdaxTant). [Ipu KOHTPOIIE yPOBHS KMCIOPOAA
M BCIIEHUBAHUSI CPeAbl MOXXHO TONYYHUTh BBICOKYIO KOHLIEHTpaA-
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LU0 -KapOTHHA — 1190 MTr/J1 yepe3 6 AHei ¢ BbIXOLOM OHOMAacCCh
B. trispora - 2,5% 110 BeCy CyXoro MuLieusi, T.e. IpUOIU3UTENHHO B
5 pas3 Bblllle, YeM IPU OOBIYHOM Ky/IbTUBHUpPOBaHMU. MHTepec npex-
CTaB/ISIIOT JAHHBIE O CTUMY/IMPYIOLIEeM IeHiCTBHH ITepeKHUCH BOAOPOAa
Ha cuHTe3 [3-KapoTuHa (Ha 46%) y B. trispora (BbIxop 152 Mr/T Cyxoi
GHOMaCCHI).

B 6uroTexHOMOrHYeCKOM IpoLiecce MoMy4YeHHs] KAPOTHHA Cylie-
CTBEHHOE BHUMaHUe yZe/IsIeTCsI TAaKKe XMMUYeCKUM XapaKTepUCTH-
KaM KOHEYHOTO NMPOJYyKTa. AHa/IM3 KaPOTUHOUZOB, IIOJTyYeHHBIX B
3-KyO00oBOM depMeHTepe, MpoBoauTCs 00br9HO MeTogoMm RP-HPLC.
B cmecu KapoTHHOMOB AO/DKeH npeobiazars B-kapoTuH (92-96%),
Jpyrue KapOTHHOUBI COCTABISIOT 8-4% OT CyMMBI BCeX KapOTH-
HougoB. B-KapoTuH B ocHOBHOM npeacTasieH all-trans-usomepom
(90-95%), HO ecTh U 15-Cis, 13-Cis U 9-cis-u3omepsi (10-15%). Kpu-
CTAJINYECKUi [3-KapOTHH MMeeT pasindHble pOpPMbI KPHUCTAIIOB
B BUJle 6-yTOJIbHOM MUPAMU/BI.

depmenmayuu, HanpasieHHble HA NOIy4eHUe B-kapomuHa
€ UCNONb308AHUEM MOALKO 00HO20 (-)-wumamma B. trispora.
Wcnons3yst N-metrn-N'-HUTpo-N-HUTPO30TyaHUAMH, STU/IMETaH-
cynbponar (EMS), a30THYI0 KMCIOTY, aHAIOTY HYK/IEOTH/IOB, aKPH-
JVH, ynbTpaduoIeT, peHTTeHOBCKHE JIYYH, Y-Ty4Yd U KOMOMHALIMHU
3THX MyTareHoB, MOAy4nau (-)-mrrammel B. trispora, criocoGHbIe
CHHTEe3MPOBaTh 0ojblle 3-KapOTHHA, YeM AuKHe. TaKkue IITaMMBI
MIpe/ICTaB/ISIIOT MHTEPeC JJIs1 3aBO/ICKOM MPAKTUKH, TaK KaK pepmeH-
TALWH C OHMUM LITAMMOM 0OoJiee Ha/Ie)KHBbI.

C 1e/1p10 yBeTMYEHHMSI CUHTE3a [3-KapOTHHA B CPely BbIPAILMBAHUS
J06aB/ISIOT TUITOIUITAeMUYeCKYe areHThl, TaKe KaK JIOBACTaTHH
- areHT, MOHIKAMIUI YPOBEHb CTEPUHOB (T.e. 3ProcTepuHa),
MIPaBaCTAaTHH, TOHIKAOIINN YPOBEHb JIMIONPOTENHA, a TAKXKe
CHUMBACTaTHH.

Jpyroii myTb yBeTM4eHUSI BBIXOAA [3-KapOTHHA — UCITOJIb30BAHHE
MHIMOWTOPOB CHHTe3a aneTHI-KoA, TaKMX KaK alieTar, aHaIoT ! Ipo-
IMOHATa ¥ OyTHpaTa, XJIopaneTar, GTOPYKCyCcHast KUC/IOTA, 2-XJIO-
paueTaMuz, xjopaueTar. [leficTBHIO 3TUX coeJUHEeHUH 0 Bepraiu
MyTaHTHbIE CIIOPbI (—)-1ITaMMOB B. trispora. Beiiepixabiivie BIUsiHHE
3THX COeIMHEHUH CITOPbI B Ia/TbHEIIIEeM HCITBITHIBAIM KaK TOCEBHOM
MaTtepuaJ st pepMEeHTALMH C Lie/IbI0 MTOTy4YeHUsI B-KapoTHHa.
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Eule ofHO HampaB/ieHue /sl yBeIMYEHUs BbIXOJA B-KapOoTHHA
IIPU MCII0/Ib30BAaHNUH TOJIBKO OHOTO LIITAMMA — 3K30T€HHbIe 00aB-
ku TpucniopoBsix KUCIOT (TCK). C 370 11e/1610 UCTIOMB3YIOT Cpey
MM-1, cocTosI1IIy O M3 XJIOIIKOBOT'O MACJ1a, BBITSDKKH U3 COEBBIX 0000B,
¢docdara HaTpusi, cynbdara maraust. [loce 54 yacoB pepmeHTaLIIN
no6asmsitor TCK u mHgyKTOpSHI crHTe3a B-KapoTuHa ([-roHOH),
MOXHO J00GaB/ISATh KEPOCHH (MOHU3UPOBAHHBINI), LIUTPYCOBYIO
Iy/IbITy, LIUTPYCOBbIE Mac/Ia (IMMOHEH) U o-KeTOITyTapar (MHTep-
MeIMaThl UK/Ia TPUKAPOOHOBBIX KUCIOT). BBIX0J KApOTHHA MOXKET
OBITH YBEJIMYEH C 0,15 10 1,5 T/ 1 Aaxe 3 r/1. TCK nmonayyator npu
coBmecTHOM ¢pepmeHnTaruu (+)- u (-)-rrammos B. trispora. Kynery-
PaIBHYIO JXUIKOCTh OTAESIOT OT MULETHUS, MOAKUCSIOT A0 pH 2,
TCK akcrparupyior x10podpopMom, fajiee JOMOTHUTETBHO OYULIAIOT
06paboTKOM pacTBOPOM GMKapOOHATA HATPHSE U U3BJIEKAIOT XJIOPH-
CTBIM MeTHJIEHOM nocJie nogxucaenus 1o pH 2,0. Ouniennas TCK
umeet E-Benn4rHy, paBHyI0 620 B 3TaHOJIE.

Buocsit TCK B 24-4acoByio kynbrypy (-)-mrramma. TCK Brusror
Ha pocdonunuasl rpuba, yBeTuuuBas cogepxanve Gpocharuamixo-
JIMHA, YTO COTIPOBOXKAETCSI yBeTMYEHUEM COZIeP)KaHusI [3-KapOTHHa.
[Moxaszano, uto TCK, kpome Toro, cTuMynupyoT o6pa3oBaHue you-
xuHoHa Q, v puGodrosunay (-)-wramma B. trispora.

Ionyuenue nukonuna 6uomexHonozuyeckum memodom. Co-
BMECTHOE Ky/IETHBHPOBAHHE reTepOTA/UTMYHBIX IITaMMOB B. trispora
II03BOJISIET MO/Iy4aTh GHOTEXHOTOTMYECKUM CIIOCOOOM ellle OfUH
KapOTHHOW/, — INKOTHH. Bblllle 0TMe4Yanocs, 4TO 3TOT KAPOTUHOUJ,
SIBJISIETCS] CAMBIM MOLIHBIM IPUPOSHBIM aHTHOKCHAAHTOM, U B 9TOM
IUTaHe Mpe/ICTaB/IsIeT 3HAYMTEIbHBIN MHTEPeC [/Is1 €r0 UCIT0/Ib30Ba-
HUsI B KQUeCTBe JIEKAPCTBEHHOTO CPEZCTBA B ITPOTUBOOITYXOJIEBOM
Tepamnuu.

[IpakTuyecky Bce rpuObI 00Pa3yIOT IUKOMHH, HO B O4YeHb He3Ha-
YUTE/NBHOM Kon4decTBe. VIHTeHCMPHUIMPOBATh €ro CUHTE3 MyTeM
VHIMOUPOBaHUSI IPOLieCca IMK/IMU3ALIMHI MOXKHO IByMsI CTIOCO0AMH:
V3MeHeHHeM yCIOBHUI KY/IBTUBUPOBAHUS U ITyTeM BO3/eHCTBUS HA
dbepmeHTHI IHKIIa3bl. FI3BeCTHO, YTO KY/IBTUBUPOBAHHE B YCJIOBUSIX
HEeWUTpabHOM MU C/TA0OKHUCIION CPeibl CTOCOOCTBYeT MHTeHCUPH-
KalM¥ CHHTe3a IMKOIMHA, HO KOIMYeCTBO KOHEYHOTO MTPOJYKTA PH
TaKOM CIIO0CO0€ MO/TyY€eHH sl SIB/ISIETCSI SKOHOMUYECKH He BBITOHBIM.
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Brusstaue MAII Ha 3uroroo6pa3oBaHue ¥ KapOTHUHOTeHe3
y Blakeslea trispora.

LlMxIM3anuo TUKONMMHA U ero IMpeBpallleHre B KAapOTHH MOXXHO
MHIUOMPOBATH, MCIIO/IB3YsI 3aMellleHHbIe aMUHBI M a30TCOAiepKalie
rerepounksibl (a3unbl). Ha pucyHKe mOKa3aHo, KaK 2-aMHHO-6-
merrnnupuant (MAIT) HHrUOGHUpYeT He TOMBKO CHHTE3 KapOTHHA,
HO M 3UroT000pa3oBaHue y IpoAyleHTa B. trispora.
HcenenoBaHyst O MOMCKY CTUMY/ISITOPOB JIMKOMTMHOOOPA30Ba-
Husl, poBeseHHble B MHMU, mo3Bonunu pa3paboTaTs TEXHOIOTHIO
¢ ucnonb3oBanreM MAII, mpu BHeCeHUH KOTOPOIO B KOJIMYeCTBe
0,05 I'/J1 BBIXOJ, TMKOIIMHA COCTABJISIET 0,7 I'/J1 Cpe/ibl, ¥ TeXHO/NOTUsI
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B JJAHHOM CJIy4ae YZIOB/IeTBOPSIET SKOHOMUYECKUM TPeOOBAHUSIM.
PaspaboTan Taxke criocob rmosydeHus: mpernapara MUKOJIUKOIIMHA,
KOTOPBII KpOMe JTUKOMTUHA COZePXUT GOCHOMUTHIDBI, DCCEHIHAATTD-
HbIe XUPHbIe KUCJIOThI, YOUXUHOH (Q, — GMOTIOTNYeCKH aKTUBHBIE
coeUHEHUsI, KOTOpble 06pa3yloTcst B. trispora ofHOBpeMeHHO C
JINKOIIMHOM, U SIBJISTFOTCSI LIeHHBIMU MeIMLJMHCKHMMU IIperapaTaMH.

B Hacrosiee BpeMs vcciejoBaHe HOBOTO IperapaTa MUKOJIH-
KOITMH MPOJO/DKAr0TCs KoyutekTruBoM yuensix MHMUW u UK PAH
C 1eJIbI0 BBIXOZIa HA MeJWIIMHCKUI PBIHOK. B mocienHme roger nis
MO/Ty4eHUs1 TMKOMMHA UCIIO/Ib3YIOTCSI U TeHeTHYecKre MeToabl. Tak,
MOJTy4eH LITaMM S. cerevisiae, KOTOpOMY TpaHCHOPMHUPOBAH Kapo-
TUHOTeHHBIN reH u3 Erwinia uredovora. ITOT LITaMM TTPEJJIOXKEHO
VICIIO/IB30BATh /151 TIOJTyYeHHUsI INKOITMHA.

OTO HOBOE OGHOJIOrMYeCKH aKTUBHOE CPE/ICTBO IIPEJCTaB/ISIET CO-
601 )KeJTATUHOBbIE KAIICY/TbI, COZiepIKalliye CyCcrieH3H o 2% TUKOMMHA
Y yKasaHHble Bbille BAB (yOMXMHOHBI, 3CCeHIIMaIbHbIE XUPHbIE
KUCJIOTHI M JIP.) B MIOACOMHeYHOM Macste. B J/lTaBoparopuu mo cosga-
HUIO HeTOKCHYHbIX UMMYHOMozynssTopoB POHL um. H.H. Broxuna
PAMH npoBezneHbl HCIIBITAaHUS, TTOKa3aBlUIMe, YTO MUKOJTUKOITHH,
KpOMe aHTHOKCHUJAHTHOTO, 00/1aZlaeT aHTHUA/IIEpTeHHBIM, aHTH-
MYTareHHbIM, PaJHONPOTEKTOPHBIM U UMMYHOMOZY/IUPYIOLIM
gericteueM. Ilpuyem 3TH CBOMCTBA MUKOJMKONMHA BBIPAXKeHBI
VHTEeHCHBHee, yeM B 2% CyCIieH3uH KPUCTA/TMYeCKOro TMKOIMHA
13 rpu6oB (yrcTora 95%) B MOJCOMTHEYHOM Macjie, HalIPUMep, ero
PaJyoNpOTEeKTOPHOE JeliCTBUE B 2 Pa3a BhILLe.

B MHMMH PAH comectHo c LIKB PAH 65110 mpoBeieHO TiaTe ib-
HOe M3y4YeHHe MPOTHUBOOITYX0/1eBOTO 3¢ PeKTa MUKOTUKOIMHA Ha
KpblIcax-camuax 1MHUU ACI c mepeBUTO OITyX0/IbIO TpeACTaTe TbHOI
YKeJie3bl, TOJTlyYeHHOM M3 MHAYLIMPOBAHHBIX HOBOOOPA30BaHMIA MO
MeTozMKe, padpaboTaHHoi B /labopaTopru sKCIiepUMeHTaTbHOM
AHAOKpUHHOM Tepanuu onyxoneri POHL um. H.H. broxuna PAMH.
[l cpaBHEHUSI ICTI0/IB30BAJIH MEeNTHUHBIN TOPMOH, aHAJIOT JTIOJTH-
GepuHa — cypdaroH (cyneppunusuHr-GpakTop roHaJOTPOIMHA).

[TomyyeHHble JaHHbIE MPeACTaBIeHbl HA PUCYHKEe U ITOKa3bIBa-
0T, YTO MPOTHUBOOITYX0/1eBbIi 3¢ PeKT OTMeUeH BO Bcex IPyInax 1o
CPaBHEHHMIO C KOHTPOibHOU. Topmoxkenue pocra omyxonu (TPO)
MUKOTUKOTTUHOM (58%) Yepes 20 CYyTOK UCIBITaHUM GIU3KO K IMO-
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TopmoskeHue pocrta onyxonu (%)
o B &8 8 8

10:y'r 20cy'r 30 cyr

|1- MUKOAUNUH 2 - cypdaroH 3 - coBMecTHOe BBegeHue |

TopMoxeHMe pocTa OIyXO/IH NpeACTaTeIbHOM XKele3bl Y KPbIC
nuunun ACI nog feiicTBrieM MHUKOIMKONIMHA, CypdaroHa u ux
COBMECTHOTO BBEJJeHHUSI.

kasaremo TPO ans cypdarona (60%). HanGosee BbicoKuii mokasa-
testb TPO Habm0faeTCst IPU COBMECTHOM /I€HCTBUM MUKOTUKOITMHA
u cypdarona (68%). Bbuto orMeueHO, YTO COBMECTHOE BBeJeHHE
3THX MpenaparoB obecrevynBaeT yTyyllee GpU3NIECKOe COCTOSTHHE
KPBIC (I71aiKast IIePCTh, BBICOKAsi aKTUBHOCTD), Ye€M ITPH BBeAEHUHU
ogHoro cypdarona. CrezoBaTe/IbHO, MUKOJIMKOIIMH 10 ITOKA3aTeJIio
TPO npezcTaBisieT HeCOMHEHHBIM MHTEPEC /151 eT0 NCII0/Ib30BaHUSs
IIpY JIeYeHUH PaKa IpeficTaTeTbHON JKeIe3bl.

B 3akstoueHue 3TOro paszesa HeOOXOAMMO OTMETHUTD, YTO TIOKA
VICIIO/Tb30BaHMEe reHeTU4eCKU KOHCTPYHPOBAaHHBIX IITAMMOB B G110-
TEXHOJIOTUH ITOTy4YeHHUsI KAPOTUHOU/IOB B pyTUHHOM ITPOU3BOAICTBE
00XOUTCSI CIUIIKOM JOPOTO ¥ 3HAYUTEIbHO YA0PO)XKaeT CTOMMOCTh
KOHEYHOTo IpoAyKTa. TeM He MeHee MpUMeHeHHe TaKUX IITAMMOB
CTaHOBUTCSI NTePCIEKTUBHBIM, €C/TU B3aMeH CTapbIM TEXHOJIOTHUSIM
OyZzyT pa3paboTaHbI HOBbIe MeTOZAbI pepMeHTaLIHiA.

http://www.mycology.ru



© HauuoHanbHasa akagemust mukonorun, 2013

12@ @yHaaMeHmaﬂbele OCHOBbI MUKOJI02UU U CO30aHUe J1IeKaApCIMBeHHbIX...

2.2. [Torucaxapupspl ¥ CBsI3aHHBIE C HUMU 0€JIKH,
00/1ajaoIie UMMYHOMOJAY/TAPYOINM
M IPOTUBOOIYX0/1eBbIM 3P PexkTamu

Haunbosee n3yuyeHHbIMH B 00/1aCTH XUMUH ITOJIMCAXapUJOB OKa-
3a1rch 6a3uAnanbHble TPUOBI, YTO CBSI3AHO C TeM, 4To UX BAB 06-
JIaZIAJIN SIBHO BBIPOYKEHHBIM UMMYHOMOZY/TUPYIOIIUM JeHCTBUEM U
IIPOTUBOOITYX0/IeBOM aKTUBHOCTHIO. [Tomcaxapuap! mpuHagaexxar
K 6M0/IOTMYeCKH aKTUBHBIM MOJIEKYJIaM, OHY IIUPOKO PaclpoCTpa-
HEHBI B IPUPOJie U IIPEJCTAB/ISIIOT COO0M MTOIMMEPBI, COCTOSILIE U3
MOHOCAaXapHBIX OCTATKOB, CBS3aHHBIX I[JTAKO3UJHBIMH CBSI3SIMU. JTH
COeIMTHEHMsI YYaCTBYIOT B 0Opa30BaHUM O€IKOB M HYKJIEMHOBBIX
KHCJIOT, @ TAaK)XKe B ITpolieccax y3HaBaHUSI M B3AUMO/EeUCTBHSI KJIETOK
Y BBICIINX OPTaHU3MOB.

B KoHIe 80-X TOJOB MPOIIOTO CTONETHS OBUIM U3BECTHBI TPU
MMMYHOMOJYJTHPYIOIUX Npernapara u3 rpubos, o061agaonmux
IIPOTHBOOITYXOJIEBBIM IeHCTBHEM: JIEHTHHAH, IIN30QHUIAaH U HYK-
JIEMHOBO-0€/IKOBBI KOMIUIEKC, BbI/Ie/IeHHbIe U3 MulLieveB Lentinus
edodes, Schizophyllum commune u Coriolus versicolor. Han6onpiuii
VHTepecC ¢ TOYKHU 3peHUsI IPOrHO3UPOBAHUS U CO3JaHUsI ITpernapa-
TOB, BJIMSIIOIMIX HA UMMYHHYIO CUCTeMy, ipefcTasysieT L. edodes.
W3 aToro rpuba B 1969 T. TpyIIa UccieoBaTeneii U3 YHUBepCUTEeTa
[Mepapio (Purdue University) B CLIIA 1 HaumonanbpHoro ueHtpa
PaKOBBIX MCC/Ief0BAaHMH B TOKMO MOTyYM/IH BOAHBIH 9KCTPAKT, KOTO-
PBIii lajTee BBEJIM MBIIIAM, 3apaKeHHBIM CAPKOMOI1 180, ¥ TOTyYHIN
HOJIOKUTEIbHBIN 3 PeKT.

[To3)ke 6bUIA yCTAaHOBJIEHA IPUHA/JIEXXHOCTD JIEHTMHAHA K II0-
JIMcaxapuaM M MOKa3aHO, YTO OCHOBHBIM BellleCTBOM JIeHTHHaHa
siB/IsTeTCs1 [3-1,3-I/I0KaH. [Ipenapar 6bUT aKTHBEH NMPOTUB HECKOJIb-
KX BUJOB OIyXoJel. B Kj1eTO4HO# cTeHKe rprOOB, OTHOCSIIMXCS
K Ascomycetes u Basidiomycetes, conep>xuTcs elije OUH MOIHCA-
Xapuj, — XUTHUH. JTO JTMHEeWHBI aMHUHOIIOIMCaXapH/, COCTOSILINI
n3 N-aueTni-2-aMHUHO-2-/1e30KCHU-D-ITIOKOMMPaHO3HBIX OCTATKOB.
[To XMMHUYEeCKOMY CTPOEHMIO XHUTUH G/JIM30K K LieJIUII0/I03€, a IO
PacIpoCTPpaHeHHOCTH B MPHPOJe 3aHUMaeT BTOPOe MeCTO IMocCie
1e/IUTI0/I03BL. Y BBICIIMX IPUOOB XUTHH 00pasyeT ¢ [3-1,3-IJTIOKaHOM
MIPOYHBII KOMIUTEKC, Ha3bIBaeMbIi XUTHH-T/TIFOKAHOBBIM KOMILIEKCOM
(cm. BbILIE).
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B HacTos1Iee BpeMsI XUTHH U ero JealleTU/IMPOBaHHOe TPOU3BO-
JHOe — XUTO3aH — IIUPOKO UCIIOIb3yeTCsl B MeIULIHE U KOCMeTHKe.

Kax v mouTty Bce rpuGHbBIe NOTMCAXapUAbIL, XUTHH 00/1aIaeT UM-
MYHOMOZYIHPYIOILel U TPOTUBOOITYX0/IeBOM aKTUBHOCTSIMU. Kpome
TOTO, XUTUHOBBIE TIOKPBITHS 3aLIUIIAIOT OT Y-U3/Ty4eHHUs], HO Hau-
6oJiee IpUBIEKATE/IBHBIM CBOMCTBOM 3TOTO IIOJIMAMUHOCAXApPUAA,
6/1arofapsi KOTOPOMY OH B HACTOsIII[ee BPEMSI LI POKO UCITOJIb3YeTCsT
B TepaluM, sIBJISIeTCs aKTUBHO BbIPa)KeHHAasl PaHO3KUBJISAIOIIAS
CrI0COGHOCTB. B mtacTuvecKoil XMpypruu Npy 3aKpbITHHA PAHEBBIX
noBepxHocTei ¢ XIX Beka 1o 1990 rof, MCMO/Ib30Ba/Id KOHLEHTPH-
POBaHHBIE PACTBOPBI ePMaHTAaHATA, YTO BBI3BIBAJIO y MAI[€HTOB
OTeK MSTKHX TKaHel, TPelIUHbI U Jae KpoBoTedyeHue. Terepsb B
M0C/IeoNepaliMOHHOM IepUo/e AJ1s1 3aKPBITHS SMHUepMaTbHON TN
JepMa/IbHOM PaHbl IPUMEHSIOTCSI XMTO3aHOBbIE IIOKPBITHS, KOTOPbIe
IIPY HAJIOXKEHUH Ha KOXKY 00pa3yIoT MOTypOHULIaeMy0 MeMOpaHy,
yepes KOTOPYIO BBIXOAUT ITOC/Ie0NepalMOHHBIN 3KCCYAAT, YTO JAjI0
BO3MO)XHOCTb He NPUMEeHSITh TepMaHraHar. Kpome Toro, Xutus u
XWTO3aH SIB/ISIIOTCS] aKTUBHBIM Ha4a/IOM B JIEKaPCTBEHHBIX CPe/ICTBAX,
MIpUMeHsIeMBIX [JJIs1 IeYeHUsI 0KOTOB U PaH Apyroi aruonoruu. Ha-
IpUMep, MpernapaToM TaKOro Ha3HavyeHUs siBsieTcst «MuKopaH»,
paspaboTtaHHbIii B THCTHTYTE MEKpOOHOonornu PAH. Ero monyyaror
OHOTEXHOJIOTMYeCKUM crioco6oM. B kauecTBe npoaymeHTa HCMOB-
3yetcst MykopoBbiii rpub Blakeslea trispora (cm. ganee).

B nocniegHue roabl MTHTEpeChl MeJUKOB ObLIM COCTPEIOTOYEHbI HA
M3yYeHUH JIeHTUHAHA. DTOT Ipenapar IpejCcTaB/sieT coboii Belie-
CTBO, IVIOXO PaCTBOPHMOE B BOJle U UMelolllee MOJIeKY/ISIPHYI0 Maccy
100000 Jla. YacTU4HBIHM rHIpOIN3 MypaBbUHOM KMC/IOTOU O3BOJISIET
nony4yatb bAB, Ha3BaHHOe Ma/IbIM JIeHTUHAHOM, C MOJIEKY/ISIDHOU
Maccoit 16200 [la, pacTBopuMbIi B Boze. J/IleHTMHaHBI cofep KaT
D-r/110KO3HbI€ OCTaTKH, COeAMHEHHBIE 3-1,3-IJTIOKO3U/IHBIMY CBSI35I-
MH; KaK ObI/IO YCTAHOBJIEHO MTO3)KE, B HEOOIBLIOM KOJTMYECTBE IPH-
CYTCTBYIOT Takoke U B-1,6-cBsizu. [IpoTHBOOIyX0/I€Basi aKTUBHOCTh
3HAYUTETBHO O0Jiee BhIpA)XKEHA y Majioro jieHTHHaHa. OcobGeHHO
3¢ deKTUBHOI OKa3zasach KOMOWHALMS IGHTUHAHA U UHTEpJIeii-
KHMHa 2. JTH JaHHble OBIIM HACTOJIBKO OOHA/I@KHUBAIOIMMH, YTO
MPeJIIOoIOKU/IN, YTO HaliIeHO COBepIIeHHO HOBOe HallpaBjieHHe B
MMMYHOTepanuu paka.
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B 1978 r. u3 muuenus L. edodes Gbi1 1OTydyeH HOBBIU Mpenapar,
TaK)Ke MHIMOUPYIOLIUI POCT CAPKOM U 06/1aIAf0II NI IMMYHOMOZY-
JIMPYIOLLeH aKTUBHOCTBIO, COCTOSILIMI 13 Ge/TKOBBIX LieTeil, KOTOPBIi
Ha3Banu K8-2. BeicokoMosieKy sipHbIe MOIMCaxapUbl C TOJOOHBIM
ZieificTBHEM BbIJie/IeHbI M M3 IPYTUX IPUOOB, HAlTPUMep U3 BELIeHKH,
u3 Coriolus versicolor, a Taxke u3 Ganoderma lucidum (Bogopac-
TBOPUMBII pa3BeTBJIEHHBIH IVIIOKaH, copepXamwui B-1,3-; B-1,4- 1
B-1,6-cBsi3u), us Flammulina velutipes (praMMyTuH ¢ MOIEKYISIPHOM
Maccoit 24000 Jla, MpeACTaBISIOUUA OO0 OAUHOYHBIN GE/oK).
Bronoruvyeckoit akKTUBHOCTHIO 00/IaIAI0T TAK)KE TeTEPOTTUKAHBI,
BbI/leJIeHHbIe U3 IUIONOBBIX Te Hericium erinaceum, 6enkoconep-
KAl momrcaxapua us rpuba Pleurotus osreatus v monvicaxapyzsl
Hohenbuehelia sp. 3 rpuba Tricholoma mongalicum 6»11 usonu-
posau nonucaxapug (PSP).

Hawubobiiee ynciio nonvcaxapuioB-MMMyHOMOZY/ISITOPOB ObLIO
nony4yeHo u3 rpuba Ganoderma lucidum, muUpoKo MU3BECTHOTO HA
Bocroke. [Tpenapar ranogepoH — ummyHomoaysitop us G. lucidum -
VHJYyLIMPOBaJI 6€JI0K C TPOTHUBOOITYX0/IEBOM aKTUBHOCTHIO0. IHTEpec-
HO OTMETHTb, YTO IIOYTH BCE BhIILIEYKA3aHHbBIE COEAMHEHHST, KDOME
VMMYHOMOZY/IUPYIOLIel ¥ IPOTHUBOOITYX0/IeBOi, 06/1afiany ele U
AQHTHBUPYCHOM aKTUBHOCTBIO, 3TO, HAIIpUMep, monucaxapus K8-2
Y 3pUTaZieHrH. PeriMKauuio BUPyCcoB MOJAB/ISIIOT U APyTrHye Mperna-
paThl, OTy4YeHHble U3 6a3uarnoMuLeToB. Takum o6pasom, y rpuboB
WUMMYHOMOZYIUPYIOIIE U MPOTUBOOIYXOJI€BOM aKTUBHOCTSIMU
00/1aa/11 oI Ccaxapypl U Ge/IKH, CBsI3aHHBIE C [TOJIMCAXapUIAMH,
IIpUYeM aKTHBHbIE IPOTHUB PaKa ITOJIMCAXapH bl OTIMYAJIHCh BBICO-
KO¥ MOJIEKY/ISIPHOM Maccoi M GOJIbILEl paCTBOPUMOCTBIO B BOJIE.

Hawubosee n3yyeH MexaHU3M [eCTBUSI TPUOHBIX ITIOKAHOB.
[Ipenmnonaraercsi, YTO HEPBUYHBIMU aKLIEITOPAMH I'PUOHBIX TOJTH-
CaxapuOB SIBJISIIOTCSI OPTaHO- WM TKaHecTeMpUYHbIe MaKpodary,
npuyeM, BO3MOXKHO, [TIOKAHbI aKTUBUPYIOT U CaMU Makpodaru. ITo,
B CBOIO 04epe/ib, 00'bsiCHsIeT 6/1aronpUsTHBIN 3¢ HeKT IIII0KaHOB IpU
PO UIAKTHKE OCTPHIX CTPECCOBBIX COCTOSTHUM, TAK KAaK aKTUBUPO-
BaHHbIe MaKpodaru KOHTPOIUPYIOT MeTAb0TIN3M KOPTUKOCTEPOU-
ZIOB Y1 KUCJIBIX TUJIPOJIa3.

CrenyeT, OHAKO, OTMETHUTH, YTO KOKABIA M3 YKA3aHHBIX BBILIE
IJIIOKAHOB (JIEHTHHAH, IN30QU/UIHMH U AP.) UMEIOT CBOU crienudu-
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YyecKre 0COOEHHOCTH OMOIOrnYecKoro geiicreus. Tak, 1eHTHHAH
He OKa3bIBaJl MPSIMOTO LIUTOTOKCUYECKOTO JeHCTBUS Ha KIETKU
omyxosneii. Takoit adpdeKT TeHTHHAHA CBSI3aH C B3aUMOJAEUCTBHEM
¢ T-xeTkaM¥ M aKTUBHOCTHIO TUMYC-3aBUCHUMOTO MMMYHHOTO
MexaHu3Ma. [Jlpyroii B-rirokaH, mony4yeHHsbIi B Simonun us Grifola
frondosa, siBnsieTCs1 aKTUBAaTOPOM MaKpo$aroB U CTUMYISTOPOM
LIMTOKMHOB. B HacToOs11Iee BpeMst Tpeio/IararoT, YTO MHOTHe IPUOBI
06pasyroT UMMYHOMOZY/ISITOPBI — IUTOKUHBI — U SIB/ISIIOTCSI Me/ira-
TOPAaMH UMMYHHBIX CBOMCTB 6€JIKOB in vivo.

[TosTOMY MHOTHeE HCC/Ie[OBATeNN, PA0OTAOLHE C IEKAaPCTBEHHBI-
MU BellleCTBAMH IPHOOB, MPUXOJSAT K BBIBOY, UTO MPOTHBOOITYXO-
J1eBast aKTUBHOCTb TPUOHBIX ITO/IMCAaXapH/ 0B CBsI3aHa C aKTUBALEH
MMMYHHOWM CUCTEeMbI M 00pa30BaHeM UMMYHHBbIX 6e/TKOB. B cBsizu ¢
3THM CJIe/lyeT yKa3aTh Ha OZIHY U3 [TOC/IeIHUX paboT, B KOTOPOI1 U3-
y4asu 3KCTPAKT U3 rpuba Polyporus squamosus, Ha3BaHHbII PS64.
JTOT MpemnapaTr PacCMaTPUBAIT KaK HOBBI MMMYHOMOZY/ISITOP
Y CYMTAIOT, YTO €ro CjieflyeT MPUMEHSITD JJIs1 IedeHUsl OObHBIX C
ayTOMMMYHHBIMH 3a60/1eBaHUsIMH. Llesiecoo6pa3HO OTMETHUTS ellle
OJHO MHTepeCcHOe Hab/oieHe, C/IeJIAHHOE B MPOIiecce HaKoIUIe-
HUS JAHHBIX 00 YC/IOBUSIX KY/IBTUBUPOBAHUS U XpaHEeHUsT TPUGOB
C MOJIe3HBIMU MeAULMHCKUMU cBoicTBaMu. Ha nmpumepe L. edodes
MOKa3aHo, YTO BbIPALMBaHUE U, 0COOEHHO, XpaHeHHe 6a3ug1oM
npu 60siee HU3KHUX TEMIIEPATYPAX YBETUYHUBAET Y HUX COJlepXKaH1e
[IPOTHBOOITYXOJIEBBIX MIOJIMCAXaPHOB.

Takym 06pa3oM, OCHOBHBIMH Bell|eCTBaMHU I'PHOOB, BIUSIOLIMMU
Ha UIMMYHHYIO CUCTEMY, SIBJISIFOTCS To/TMcaxapuzpl v 6enku. Cremyer
0c000 yKa3aTh, YTO NTOJIMCaXapH/bl TPUOOB He 1efICTBYIOT HETIOCPe/ -
CTBEHHO Ha PAaKOBbIe KJIETKH, 2 CTUMY/TUPYIOT IPOTHBOOITYXO0J/IEBYIO
CHCTEMY OpraHM3Ma, TOYHee, aKTUBHOCTh MaKpodaros. ITo Oesibie
KJIETKU KPOBH, KOTOPBIE «IIO)KHUPAIOT» U YHUYTOXKAIOT IaTOTeHHbIe
MHUKPOOPTaHU3MbI, BUPYCHI U T.JI., OKa3bIBAOLIME BIUSTHHE HA QYHK-
LMOHUPOBAHUE TAKUX XU3HEHHO BA)XHBIX OPTAHOB, KaK MeYeHb U
cene3eHKa. VccienoBanusi, mpoBeieHHbIE B KOHILIE 90-X rofioB XX
BeKa, MOATBEPAUIIH, YTO Takue Tpubbl Kak L. edodes, P. ostreatus,
Ganoderma lucidum, F. velutipes, Tremella faciformis, Schizofillum
commune ¥ ip. OKa3bIBAIOT BIMsIHHE Ha aKTHBHOCTHh MAaKpO$aros u
CTUMY/TUPYIOT UMMYHHYIO CHCTEMY.
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B Hacrosimee BpeMsi IPOTUBOOITYXOJIeBble IIpenapaThl Ha OC-
HOBE MUILIe/TUAIbHBIX TPUOOB MPOM3BOAATCS BO MHOTMX CTPaHaX.
B SInmonuu moutu 30% npenaparos AJis Te4eHUs] OHKOJIOTUYEeCKHUX
3a60/1eBaHU I TIOJTY4AIOT U3 TPUOOB. A YHUKaIbHBIN IPpUb CHUTaKe
BKJIIOYEH MPaBUTEIbCTBOM SIOHMM B NPOrpaMMy «3J0pOBbe Ha-
LMH», KaK OJWH U3 /IeBSITU NIPeNapaToB, YKPeIUIS O UX 340POBbe U
YBeJIMYMBAIOLUX IIPOAO/DKUTEIbHOCTD XXU3HU. [IpoTuBOpakoBas
Croco6HOCTH TPUGOB aKTUBHO Hccaeayercst B Poccun — B THII mo
autubuotrkam (T'HLIA, Mocksa), I'Y MBanosckuit HUM marepus-
cTBa u getcrBa umenu B.H.Topogxosa MBaHOBCKOI rocyapcTBeH-
HO MeJUIIMHCKOM aKa/ieMrH, Ha YKparHe — B MTHCTUTYTe 60TaHHUKHN
nmenu H.I" Xonognoro HAH Ykpaunsl.

B nmocnesHMe rogpl B CBSI3U C AUArHOCTUKOM PAKOBBIX 3a00/1eBa-
HUM MeJUKH MPOSB/IAIOT UHTEPEC K IEKTUHAM IrpruOoB. JIeKTHHBI
— DTO IIMKONPOTENMHBl HEMMMYHHOU MPUPOABI, KOTOPbIE arTIio-
TUHUPYIOT KJIETKH, a TAaKKe NMPeUuIIUTUPYIOT OINCaXapUAbl TN
IJIIOKOKOH'BIOTQHTHI. JIeKTHHBI HMCII0/Ib30Ba/IUCh paHee B HAyYHBIX
LeJisiX, HallpuMep IIPU U3YyYeHUU CTPOeHUsl MOJIMCaXapui0B UIH
IJITMKOTIPOTEMHOB. B MenuiiiHe JIeKTUHBI TPUOOB UCITOMB3YIOT JJ151
TOYE€YHOU MPOTHUBOOITYXO/IeBOU Tepanuy, TAKUM JIEKTHHOM MOXXET
6bITh N-aLleTU/IraIaKTO3aMUH-CITeiupUIeCKUii IEKTHH, BbIIe/IeH-
HbIH 13 1100BbIX Tes Grifola frondosa. IHTepecHO, YTO 3TOT JIEKTHUH
OKasbIBaeT IMTOTOKCUYECKOe IeMCcTBHe B OTHOIIeHHH KiieToK Hela,
YTO SIBJISIETCSI pPe3y/IbTaTOM CBSI3bIBAaHUSI JIEKTHHA C YIJIeBOJHBIMU
JOMeHaMHU KJIeTOK.

[TporuBopakoBsIil 3G PEKT OKA3bIBAIOT TAKIKE U HEKOTOPbIE TEP-
neHoW bl 6a3uaroMuLieToB. Harbosee nepcrnekTHBHbIE TEPIIEHOU-
ae1 u3 Ganoderma, UMeloIIYie TAHOCTATUHOBYIO OCHOBY, HAaI[pUMep
raHozeposbie KUcA0Thl R, T, U-2, Brife/leHHble U3 MOTPy>KeHHOH
Ky/IBTYPbI 3TOr0 Tpriba, UHI'MOGUPYIOT POCT KJIETOK reriaToMBbl in vitro.

B nocnegHue rogpl BHUMaHHe OHKOIOTOB IMPUBJ/IEKAeT TUTOTOK-
cudeckuii mpenapar « utyaus S» (TpULMKIMYeCKUii TePIIeHOU ),
€r0 Ha3bIBaIOT TaKoKe «/[aHTepos». ITOT TEPIIEHOW T UMeeT YHHUKATh-
HBI MeXaHU3M BO3/eiCTBHUS Ha PaKOBble KJIeTKU: [IePBOHAYAIBHO
OH CBSI3BIBAETCS C [IIOTATHOHOM, Jiajiee aKTUBUPOBaHHAs popma
koublorupyer ¢ JJHK, B pe3ynbrare MHruOMpyeTcsi peruThKaLus
JOHK, 1 pakoBast KjieTKa ruGHeT.
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Opnaxo «Mmtyaus S», KaKk 1 MHOTMe aHTHPAKOBbIe Ipemnapa-
TbI, OU€Hb TOKCUYEH, U He MOXKET PUMEHSIThCSI KaK MeJULIMHCKOe
cpezcTBO. B HacTosee BpeMs ITO/TyyeH MeHee TOKCUYHBIH aHaJIor,
HazBaHHbIl HI-29 TMA®. OH oKasbIBaeT SIpKO BbIPa)KeHHBIH Te-
paneBTHYeCKUM 9P PeKT 1 MPOXOAUT MeJUIIMHCKYE UCITBITAaHUS Ha
MalyeHTax B KIMHUKe. [loydeHHbIe JaHHBIE TO3BOJISTIOT HAZESThCS,
4YTO U3 6A3UIUATBHBIX TPUOOB MOXKET OBITH [TOTy4eH HOBbI 3 Pek-
TUBHBIH ITpenapar TepreHONJHOM IPUPOJBI.

B HacTos1Iee BpeMst 3TH M CC/IeJOBAaHMUSI aKTUBHO ITPOJ0/DKAIOTCS
B MeIMILUHCKUX LeHTpax Slmonun. Hibke mpuBoguTcs nepevyeHb
rpuboB, 06/1aJAI0IUX TPOTUBOPAKOBOM aKTUBHOCTHIO (cM. Tabsr.
16).

Tabnwuua 16. [pr6sI, 06/1agao1He TPOTHBOPAKOBOM aKTHBHOCTHIO

dddext HNurubuposanue

Bup rpuba I/Ignei)g)}mﬂ, % onyxo?m, %
P. osreatus 50 75,3
L. edodes 60 80,7
F. velutipes 30 81,1
Pholiota nameko 30 86,5
Armillaria matsutake 55 91,8
L. edodes 66 97,3
(BOIHBII DKCTPAKT)

Kak BUAHO U3 NpHBeJeHHBIX B Ta0/IHlle JaHHbIX, BelIeHKa 00-
JafiaeT JOCTAaTOYHO BBICOKOM aHTHUKAHLIEPOT€HHOU aKTUBHOCTBIO
Y NIpe/iCTaB/IsieT MHTEepeC [/l CO3JaHMs JIeKapCTBEHHBIX CPeJCTB.

2.3. HI/III.[eBbIe BOJIOKHA BbICIIHNX GaBI/I,I[I/IaJILHI)IX I‘pI/IGOB

[TnmeBbIMM BOJIOKHAaMM Ha3bIBAaIOT BBICOKOMOJIEKY/ISIPHBIE
OGUOIONMNMEDBI, KOTOPbIE HE TEePEeBAPUBAIOTCS B JKETYyJOYHO-KH-
LI€YHOM TPaKTe, He BCAChIBAIOTCS U BBIBOASTCSI U3 OpraHusMa. [1u-
1IeBble BOJIOKHA IIPeJCTaB/IeHb! Y BBICIIMX 0a3HJuaIbHbIX TPHOOB
B-I/IIOKaHAMH, XUTHHOM U T€TePOTIOINCAXaprUAAMH (TIOTMyPOHHUBI).
OTH coeVIHEHMsI MOTYT COCTAaB/IATH A0 50% OT Beca Cyxoil 6Ho-
Maccel MULlenus. B cBsi3u ¢ TeM, 4TO CylecTByeT KaTeropus Jrojiei,
006/1aIA0LINX CUHPOMOM HellepeHOCHMOCTH rpuboB, 6otee mep-
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CIIeKTHUBHBIM SIBJISIeTCSI UCIIO/Ib30BaHUe MTUILEeBbIX BOJIOKOH — XUTHH-
IJIIOKAHOBOTO KOMILJIEKCaA.

B HacTosiiiee BpeMsi nulieBbie BOMIOKHA 63U JHOMULIETOB pac-
CMATPHUBAIOTCS KaK OYeHb LJeHHble B MeJUILIMHCKOM OTHOIIEHUU
BellleCcTBa, KOTOpble MOT'YT MpeJylpeJuTh BOSHUKHOBEHHE paKa
MPSIMOU U TOJICTOM KULIKU. /lelicTBHe MUIeBbIX BOMTOKOH TPUOOB
MOXXHO OOBSICHUTD a/IcCOPOUPOBAHUEM BPEIHBIX AJIsI OPraHU3Ma
BeleCTB, B TOM YKCJ/Ie U KaHIEPOT€HHBIX. DTOU 0COOEHHOCTHIO
006/1a7at0T B GOJIBIIEN CTENIeHN XUTHHOBBIE HUTH (XUTHH TPUOOB —
BBICOKOAKTHBHBIN COPOEHT He TOJMbKO KaHILIePOTeHOB, HO U HOHOB
TSDKEJIBIX M PAMOAKTHUBHBIX MeTaioB). COpOIMOHHbIE CBOMCTBA
XUTHWHA 3HAaYUTE/IbHO YBEIMUMBAIOTCSI B KOMILJIEKCe C IJIIOKaHaMU,
IpUYeM Ha/IM4He XUTHH-TJIIOKAaHOBOTO KOMITJIEKCA CIIOCOGCTBYeT
YCUIEHUIO «C1abuTensHOTro» 3ddexTa.

Takum 06pa3owm, nuiieBbie BOJIOKHA IPUOOB, ITpe/ICTaB/IeHHbIE XU~
THH-T/TIOKQAHOBBIM KOMILIEKCOM, SIB/ISTFOTCSI CBOe0OPA3HOI «ILEeTKOM»,
CroCcoOCTBYOLIE OYMCTKE MHUILEBOrO TPAKTa, YeMy B HACTOsIIee
BpeMsi MeIUKY IIPUAI0T 0c000€e 3HaUYeHHe, PACCMATPHBAST «BSUIBIN»
KeJTyJIOYHO-KUIIeYHBIHI TPAKT KaK paKTOP OHKOJIOIMTYeCKOTO PHCKA.

Hauwnnas ¢ 2006 1. B coBmecTHbIx uccnegoBanusax LIKb PAH u
MHMMU PAH npoBepsinocs elicTBHe MUILEBbIX BOJIOKOH U3 BellleH-
KH: MIPOBOJM/IMCh QaHA/U3bI KaJia Ha JUCOAKTepUO3, ONpeeisiiin
JIUTMIUHBINA CIEeKTP, INTMKUPOBAHHBII IeMOTIOOUH, COlep)KaHue
IJIIOKO3bl B KPOBHU, BeC TeJla, MHAEKC Macchl Teja. B pesyinbrare
HMCCIeJOBAHUM OTMeudeHa TeHJeHLUsI K CHIDKeHUIO MaccChl Tesa,
HOPMaJIM3aLysi YPOBHS TUTIOTIPOTEMHOB HU3KOH TVIOTHOCTH, TPH-
munepunoB. KnnHuyeckre HaG/Ti0ieHUS 3a MALEHTAMHU TOKa3aIn
XOPOLLYIO IePeHOCHMOCTH ITperapaTa ¥ OTCYTCTBHE HeXKeJlaTeTbHbIX
noO0YHBIX siBJleHU. [lalleHTsl OTMeYanyu yMeHblIeHHe YyBCTBa
royIofia, HEKOTOPOe CHIDKEeHHe allleTHUTA, yTy4dlleHHe paboThI KeTy-
JOYHO-KHUILIEYHOTO TPAKTa, yMEHbIIEeHHE IUCTIENICUYeCKHUX SIBJIEHUH,
TeHZ,eHLIWIO K HOpMa/IU3alluM CTy/a. Y NallUeHTOB C CaXapHbIM JHa-
6eToM MuILeBbie BOIOKHA 'PUOOB IIOMOTA/IN CTAa0M/TN3a1[H YPOBHS
caxapa B KPOBH, CIJIA)KUBasi KOJIeOAHUS TTMKEMUH B TeYeHHUe JTHSI.

CrnenyeT TaK)Ke OTMETHUTBD, YTO OOOTAllleHHe MUY IPyObIMH MH-
1[€BBIMH BOJIOKHAMH CITOCOOCTBYET CHIDKEHHIO YPOBHSI XO/IECTEPUHA
B KpoBU. HarmoMHUM, 4TO BBICOKUI YpPOBEHb XOJIeCTEPHHA — 3TO
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$aKTOp pHCKa, MPUBOIALIMI K Pa3BUTHUIO CEPAEYHO-COCYAUCTHIX
3a00/1eBaHMIA.

2.4. [Ipenaparsl u3 rpu0OB KaK pPeryIsiTopbl
AesATeIbHOCTH CepedYHO-COCYAUCTOU CUCTEeMBbI
M YPOBHS XOJIeCTepUHA B KPOBH

B Hacros1ee BpeMst Ha IEPBOM MeCTe B MUPe CTOUT CMEPTHOCTb
OT KOPOHAPHOU HEIOCTAaTOYHOCTH U APYTUX CEPAEYHO-COCYANCTBIX
3abosieBaHMI1. BpICOKMIT ypOBEHB XO/IeCTepHHA B KPOBU OKa3bIBaeT
OTpHUIIATeIbHOE BIMSIHYE HA COCTOSIHYE apTePUIi U SIBJISIeTCSI OTHUM
13 GaKTOPOB PUCKA PAa3BUTHS ITHUX 3a00/IeBaHUA.

Bopb6a ¢ BBICOKMM YPOBHEM XOJIeCTEPHHA B KPOBU BKJIIOYAeT
[iBa dTamna:

+ Cospanue AueThl, cogepkaleil Maso JXUPOB, HACHIILIEHHBIX
YKUPHBIX KHUCJIOT Y 00OTallleHHOH PAacTUTEeTbHBIMHM BOJOKHA-
mu. HecomuenHbiit 3¢ppeKkT okaspiBaeT BBeZieHWE B PALIOH
rpUOHBIX G/TIOA,

+ JlexapcTBeHHasi Teparvis, T.e. BBe/leHre MEBUHO/IMHA (JI0BaCcTa-
THHA). DTOT Mpenapar MoMy4aT U3 CheJoGHBIX IPUGOB posa
Pleurotus, mpr4yeM caMoe BBICOKO€ COZiepXKaHHe JIOBACTaTHHA
HaiigeHoy P. ostreatus.

JloBacTaTHH — HENIPSIMOW MHIMOUTOP CHHTe3a 6e/IKa ¥ MHAYKTOP
aroITO3a y HEKOTOPBIX TUITOB KJIETOK MJIEKONIUTAIOIIMX. bblo ycTa-
HOBJIEHO, YTO BBeJIEHUeE B ITUILEBOM palioH 2—4% rpu6oB P, ostreatus
IIPHUOCTAHAB/INBAET HAKOIUIEHHE yI/IepoJa U TPHUALIWIIIULIEPHHOB,
KaK B CBIBOPOTKE, TaK U B ITeYeHU )XKUBOTHBIX C IK30T€HHOM, dHAO-
TeHHOU WJTU TeHeTU4YeCKHU 00YC/IOB/IEHHOM IMITepIUNUIeMUE.

3HauMTeIbHBIM UHTEpecC NMPeACTaB/ISAIOT JAHHBIE O TOM, YTO BO-
JHBbIe BBITSDKKM U3 P. ostreatus mokasanu ToT e 3¢deKr in vitro.
[TorpebneHne rprbOB TAKKe CHIDKAET aTEPOCKIEPOTHYECKHIT 3¢-
¢dexT Ha 20-40% B CHIBOPOTKE KPOBH Y MALJUEHTOB C ULIEMUYECKON
601e3HBIO cepAa. AKTUBHBIM Ha4yaJIOM, BEPOSITHO, sIBJISIETCSI JIOBA-
CTaTHH, KOTOPBII, KaK OTMEYasIoCh BbIlle, B GOTBLUIOM KOTHYECTBe
COIEPYXXUTCS B TUIOZIOBBIX Te/IaX KyJTbTUBUPYEeMbIX BU/IOB BellleHKH,
IIpUYeM 3TO BelleCTBO JIOKAJIM30BAaHO B IUISIIIKe TPU0a U ero o4yeHb
MaJIO B HOXKKe.
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Taxum 06pa3om, riozfoBsIe Tena P. ostreatus MOXXHO peKOMeH/10-
BaTh KaK MPUPOJHOE CPELICTBO, CHIDKAIOLee YDOBEHD XOJIeCTEPHHA.

B 6asupromax L. edodes Takxe COLEPIKUTCS CPEACTBO, CHMKAIO-
1[ee ypOBEHb XOJIeCTePUHA. JTO — SPUTAZeHUH (IEHTUHALUH UITH
nenTusuH). Ero geficTBue cBsi3aHO He C MHI'MOMPOBaHMEM CHHTE3a
XOJIeCTEPHHA, a CKOpee C yCHJIeHeM BbIBeJIeHHsI 9TOT0 HeHTpaIbHO-
o JINMTHU/IA U3 OPTaHM3Ma HJIH er0 MeTabo/InYeCKUM pa3pyLieHeM.

JIunuaeMu4ecKo aKTUBHOCTBIO 00/IaAI0T TAK)Ke DKCTPAKTHI
u3 Tremella faciformis, npudem y 3Toro rpr6a Haubojiee AKTUBHbBIE
3KCTPAKTHI IOTy4aau u3 criop. OTHOCUTETbHO HeJaBHO HaH/IeH ITpo-
ayueHT Lecanicillium sp. 16, KOTUIEKCHBIH MPenapaT U3 MULe/THATb-
HOI MacChl KOTOPOTO MPOSIB/ISIET BBICOKYIO TUITOTUITUAEMHUYECKYTO
AKTUBHOCTH, MMPEBBIIIAOIIYI0 AKTUBHOCTH JIOBACTATHHA IMMOYTH B 100
pa3. AKTUBHBIM HA4a/IOM TIperapara siBIsieTCsl KOMITIEKC HeOObIv-
HBIX YXUPHBIX KHCJIOT. YCTAaHOB/IEHO Ha/IM4Me KOHbIOTMPOBAaHHBIX
XUPHBIX KUCIOT Cyg,, COgep)XaHUe KOTOPBIX JOCTUTAET 50,64%,
a TaKKe OJIeMHOBOM KHC/IOTHI M Pa3BETBJIEHHBIX JKUPHBIX KUCJIOT
(M.B. bu6ukosa, M.A. CiupusoHoBa).

2.5. AHTHgHa0eTu4ecKkuii 3¢ peKxr
Mpenaparos U3 rpudoB

JnabeT- 1aBHO U3BeCTHOE 3a00/IeBaHKe, KOTOPBIM B HACTOSILLee
BpeMsi 6ojieeT IPUOIU3UTEIBHO 250 MJIH. YesIoBeK. B mociennee
BpeMsi — 3TO Haubosee pacrnpocTpaHeHHoe 3a0oneBanue B CIIIA,
B TO Xe BpeMs B Kutae 1, oco6eHHo, B SlmoHnM caxapHsblii fuabet
SIBJISIETCSI JOCTATOYHO PeAKUM 3a601eBaHHeM. MeJuKN OOBSCHSIOT
3TO 0COOEHHOCTSIMHU ITHILEBOTO PALJMOHA M, B YaCTHOCTH, BHICOKUM
copepykaHueM B nuile rpu6oB. Hanbonee pacnpoctpaHeHHble 1eKap-
CTBA IIPOTUB JyabeTa — MHCY/IMH U Psifi CAHTETUYEeCKHX ITperaparos.
OpHaKo B Moc/IeJHYE oAbl OSIB/ISIETCSI BCe OOJIbIle JAHHBIX O BO3-
HUKHOBEHHUH «yCTONYMBOCTH» K XUMUYECKUM AaHTU A0 THIeCKUM
nperaparam 1 06 OTCYTCTBHH UX TIPOJIOHTPOBAHHOTO /I€HACTBUSI.

AHTHIMabeTUYeCKUM JelicTBUeM obGnagaer rpub Grifola
frondosa.Y rpymiibl fo0OpOBOJIBLEB, B PAljOH KOTOPBIX BXOLUJ/I 3TOT
rpu6, BepXHUI1 ypOBEHb ITIOKO3bI B KDOBH ITOCJIE 15 M 30 MUHYT ObLI
B 0,64 1 0,76 pasa HIKe, YeM B KOHTPOJILHOU rpymme. JTOT TeCT
u npyrue (onpezpeneHre abCOPOLMOHHON aKTUBHOCTH T/TFOKO3BI
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Y T.7I.) TIO3BOJIM/IA 3aK/IIOYUTh, YTO aHTHUAHAGeTHYeCKUuil adpdexT
rpu60B 00YC/IOB/IEH He MHTMOUPOBAaHWEM BCAChIBAHMSI T/TFIOKO3bI, A
MpoLeccoM MeTabo/IM3Ma COPOUPOBAHHOM TTIOKO3BI.

laHogepan A u b — mirokansl u3 mwiogoBoro Tena Ganoderma
[ucidum - 3HauYMTe/TbHO TIOHIKAIOT YPOBEHb caxapa B ra3me. M3
norpy>xeHHoro muuenust Trametes versicolor BbiZeneH mpenapar
AQHAIOTUYHOTO AeNCTBUA KopeonaH (B-1moKaH, CBA3aHHBIH ¢ Ger-
KOM), IOKa3aBUIMI BHICOKYIO aKTUBHOCTH IIPU DKCIIEPUMEHTAIbHOM
nuabere.

2.6. AHTHOAKTepuaIbHasl, AHTUBUPYCHAS
M aHTHUINapa3uTapHasi aKTUBHOCTHh TPUOOB

MHorouuncieHHast rpyria rpuboB ob6pasyer 6osee 2500 aHTH-
OMOTHYECKUX BeLIeCTB Pa3HOOOPA3HOTO XUMUYECKOTO CTPOEHHs,
HO TOJIBKO HeOOJIblIast MX YacTh HAlllJIa B HACTOsILee BpeMs IIPH-
MeHeHUe B MeJIMIMHCKON npakTuke. Ho, TeM He MeHee, IMeHHO
rpUOBI OTKPBLIN YeI0BeUeCTBY HOBYIO 00/1acTh MeIULIMHBI — AaHTH-
OGUOTHUKOTEPATIHIO, a «<BUHOBHUKOM» ObLI Tpu6 Penicillium notatum,
y KoToporo, o HabmogeHuo A. Premunra (1929), KyIbTypaabHast
YKUZKOCTD IOJABJISIA POCT IMATOTeHHbIX KOKKOB. Cozepikaieecst
B KY/IBTYpPa/IbHOM YKHUIKOCTU rprOa BeleCTBO Ha3Ba/U MEeHHUIVII-
nrHOoM. Ho elje 0 OTKPBITHSI 3TOTO JIeKapCTBEHHOTO IMperapara
3eJIeHYIO IUTeceHb MCII0Ib30Ba/IH IUIeMeHa Maiis, a B Poccuu penanu
C IpeBHEMIINX BpeMeH MTPHUCHITIKY, COCTOSIIYIO U3 CIIEL[UaTbHO BbI-
paieHHoM rpubHOit iecenn. Heo6XoaMO OTMETUTD, YTO MY Th K
IIPUMeHEeHHIO aHTHOMOTHKOB B MeIULIMHE TIPOJIOXKVUIIH CyIbdaMu-
HbI€ ITPeraparsbl, Cpey KOTOPbIX KPACHBIHM CTPENTOLH, — IPOHTO3HIT
- 6611 TIepBbIM 3¢ PEKTUBHBIM AaHTHOAKTEPHUAIBHBIM JIEKAPCTBOM,
YCIIEIHO IPUMEHEHHDBIM JJI51 T€YE€HUA TAXKEJIbIX CTPENMTOKOKKOBbBIX
rHeKumit.

B 40-e rogpt B CCCP B mabopaTopuu 6moxumuu MUKpoOoB Bee-
COI03HOTO MHCTUTYTA SKCIIEPUMEHTAIBHON MEAMIIMHBI 110]], PYKO-
BozcTBOM 3.B. EpMosibeBoi#t ObL BbI/Ie/IeH MePBbIii OTeYyeCTBEHHbIN
MEHULAUTIH, KOTOPBIN Havya/1 aKTUBHO TPUMEHSITHCSI [JIsI JIeYeHHUsI
paH Bo BpeMsi BenKoii oteyecTBeHHOM BOMHEL B 1945 1. 6bLI pas-
paboTaH crocob MoMyYeHUs: MeHULU/UTMHA TTPU TTyOUHHOM KyJTb-
THBHUPOBAHUH ITPOAYLIEHTA, TPUYEM COBETCKUM IITAMM OT/IMYAJICS
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6oJIbILIEH TPOAYKTUBHOCTBIO, YeM aHTTTMHACKUI. B 0CHOBY mony4yeHust
MTPOMBIILIJIEHHOTO TIEHUI[A/TMHA OB ITOIOXKEH TPUHLIUT JBYX(da3-
HOCTH IIPOTEKAHMSI MUKPOOHOIOIMYeCKHX POLIECCOB, TIPeI0KEeH-
HbIH akageMukoM B.H. [TlanmonrHUKOBBIM.

Heo6xoanMO OTMETUTbH, YTO UMEHHO IPOU3BOACTBO aHTUOUO-
THUKOB CTa/I0 PEBOTIOLIMOHHBIM COOBITHEM B PAa3BUTHUU HE TOIBKO
OTe4YeCTBEHHOM, HO MU MUPOBO# 6roTexHonoruu. Pazpaborka 6mo-
TEXHOJIOTMH MOJy4YeHUs TIeHULIMJ/UIMHA BIepBble MTOKa3asa, YTo
IJIIOKO3a MOYKET BBICTYIIATh KaK KaTaOOIUTHBII PEIIPeccop M CHIDKATh
BBIXO/, aHTUOMOTHKA, TIO3TOMY B Ka4eCTBe eZJMHCTBEHHOTO UCTOY-
HUKa yriepoja B ¢pepMeHTAlMOHHO# cpeJie BIOC/IeACTBUH CTana
VICIT0JIb30BAThCS JIAKTO3A.

[Tpu aTOM BriepBbie 0GpaTU/I BHUMAHKE Ha TO, KaK BIMsIET HA
BBIXOJ, KOHEYHOTO IIPOAYKTa CKOPOCTh MOTPeG/IeHUs] UCTOYHUKA
yIJiepoza U MPOAYKTHI aBTo/MM3a Mulenus. Eile ogHUM nprieMom
MOBBILIEHUsI CHHTE3a MEeHULU/UIMHA CTajIo A00aBIeHue ero mpe/-
IIeCTBEHHUKOB, B YaCTHOCTH (PEeHMTYKCYCHOM KHCIOThI, KOTOPAst
MOBBILIAET BBIXOJ, AHTUOMOTHKA Ha 30—-35%. B pesynbraTe BbIXO,
MEeHULV/UTMHA YAT0Ch TOBBICUTSD C 20 EJI./MJI Ky/IBTypanbHOM KU -
KoctH 110 55 Ex./mo.

Cpezay aHTUOMOTHKOB IPUOHOTO ITPOUCXOXKIEHHST HAMOO/TBILUIA
WHTepec /151 MeIUIMHbI IPeJCTAB/IsIeT IPYINa -1aKTaMHbIX aHTH-
GHOTHKOB, K KOTOPOU OTHOCSITCSI TEHULIVJUTAHBI U 11epaIoCTIOPUHBL.
B HacTosiiee BpeMs U3 MPUPOAHBIX HCTOYHUKOB YaCTUYHBIM HJIN
TIIO/THBIM CHHTE30M Y/Ia/I0Ch ITOJTYYUTh OKOJIO 10 ThICSIY COeJMHEHUH,
VIMEIOLIMX 3-TaKTaMHO€ KOJIbLI0, M3 KOTOPBIX O0JIbILIAs YaCTh HALLIIA
npuMeHeHue B KInHUKe. K rpymnme -makTaMHbIX aHTUOHMOTHUKOB
OTHOCATCS TAK)Ke LedanocrnopuHsl, 06pasyembie rpuOAMH U3 poja
Cephalosporium. OCHOBHBIM IPOAYLIEHTOM SIB/ISIETCSI TIOJTy Y€ HHBIN
B 1943 I. Acremonium chrysogenum. Lledanocriopunsl 1eficTBYIOT Ha
I'PaMIIOIOKUTEIbHbIE M TPAMOTPHULIATE/TbHbIE GAKTEPHH, HO X aHTH-
6UOTHYeCKasi aKTUBHOCTh HECKOJIBKO HIDKe, YeM y MIeHUIVJUIMHA.

I'pu6bI 00pasyioT Takke aHTUOMOTUKY, He OTHOCSLIMECS K
B-nmakTamMHbIM. DTO, HanIpuMep, PyMaruUTMH, KOTOPbI OTHOCHUTCS
K I'PYIIIe MIOTMEeHOBBIX COeAMHEHUI (OH 0COOEHHO UHTEPECEH TEM,
4TO 06/1aZla€T U MPOTHUBOPAKOBOIM aKTUBHOCTHIO), TPUXOTELIUH,
obpasyempiit Trichothecium roseum, gysuareBast KUCIO0TA, POLY-
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LIEHTOM KoTopou siBnisieTcst Fusidium coccineum, LUKIOCTIOPUHBI,
o6pasyemsbie mouBeHHbIMU rpubamu (Trichoderma polysporum,
Tolypocladium inflatum v gpyrue).

B nociejHYe ropI MOMCKY HOBBIX aHTUOMOTHKOB Ha4au 6osee
WHTEHCUBHO MPOBOJUTHCS Cpeau Oa3uANaTbHBIX TPUOOB U TPUOOB
ackomuLeTHOro ahppuHUTETA, MHOTHE U3 KOTOPBIX 00/1aZIal0T MeHee
BbIPAQYXEHHBIM TOKCHUKOTeHHbIM geticTBueM ([HLI mo anTH6GHOTH-
kaMm, buonornueckuit pakynprer MI'Y nmenu M.B. J/lomoHOCOB3,
WucruryTr 6orannku umenn H.I. Xomoguoro HAH Ykpawussi).
Y ackomu1eTHOrO rpuba oOGHapy)XeHbl HOBble aHTUOUOTHUKH A 1
B, KOTOpbIe OTHOCSITCS K YIJIEBOAAM U SIBJISIIOTCSI COeJUHEHUSIMU C
6/IM3KOU CTPYKTYpOii: 6pyTTO-PopMy/na KOMIOHEHTA A COOTBET-
crByet C,3H,505. HexoTopsie meTabonuTsl rpu6oB poga Phoma, B
yacTHOCTH pomaeHoBast kKucioTa C, 3aMHTepecoBasia B IOC/IeJHUE
rofibl MEJUKOB, TaK KaK 3Ta KHUCJIOTA IPOSIB/SET CUIbHbIE aHTH-
GaKTepHasIbHbIE CBOMCTBA B OTHOLIEHUH JAMKOTO M METHIVJ/UINH-
ycToiuuBoro mramma Staphylococcus aureus. [Ipyuem akTHBHOCTB
¢domMaieHOBOIT KMC/IOTHI OKa3alach B 5-32 pa3a BbIlle M3BECTHBIX
AHTUOMOTHKOB THOJNAKTOMHUIIMHA U LepyleHHHA. PomaneHoBast
kuciota C siB/IsieTCst CUIbHBIM HMHIMOUTOPOM OMOCHHTE3a XUPHBIX
KHCJIOT, YTO IPUBOAUT K U3MEHEHHUSIM B COCTaBe JIMITUAHOTO OUCIIOS
KJIETOYHBIX MEMOPAH, 3aMe/IJIEHUI0 POCTOBBIX MPOLIECCOB Y MOXKET
MIPUBECTH K r'0e/n KJIeTOK.

[To naHHBIM, MOMy4yeHHBIM B nabopatopun J/I.M. KpacHomons-
CKOM, DKCTPAKTHI U3 UIMUTAKe 00/1aJal0T IUPOKUM CIIEKTPOM
AHTUOMOTUYECKOWM aKTUBHOCTH Y MHTUOUPYIOT POCT KaK IPaMIio-
JIO)KUTEJIbHBIX, TAaK ¥ TPAMOTPHULIATEIbHBIX OakTeprii. Hanbopuivit
HMHTepec peCTaB/sieT TOT GakT, uTo L. edodes 0OHApy)KMBaeT aHTH-
CTapUIOKOKKOBOE [IeiCTBHE, coueTaroleecs: ¢ QyHTMIUAHOM U PpyH-
TUCTATUYECKOUM aKTUBHOCTAMU. AHTHCTaPHUITOKOKKOBBIM 3 PexTom
obmagaer u Schizophyllum commune, KOTOpbI HHIUOUPYET POCT
Staphylococcus aureus, Ho Tawke u Escherichia coli, Pseudomonas
aeruginosa u Klebsiella pneumoniae. AHaIOTUYHBIM JIeHiCTBHEM 00-
nazaoT rpubsl poga Ganoderma. AHTHOaKTepHaTbHOE JeHCTBHE
yCTaHOBJIEHO A1 T pu60B poga Trametes, ciocoOHBIX 0OPa30BHIBATH
aHTUOMOTHUK KOPUOIUH. Agaricus compestis 06pa3yeT KOMIIECTHH,
MOZAB/ISIIOLIMI POCT 'PAMMITOJIOKUTETBHBIX M TPAMOTPHLIATETBHBIX
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GakTepwuii. ArapuKoBbIe pyUOBI, BYacTHOCTH Agaricus xanthoderma,
COLEP)KUT ellle OJUH aHTHOMOTHK ([ICA/TMOTHH), BbIJE/IEHHbII U3
Ky/IBTYyPa/IbHOM KU KOCTH U AaKTUBHBIN IIPOTUB I'PAMIIOIOXKUTE -
HBIX OAKTepUH.

CrnenyeT OTMETHTD, YTO y)Ke K 60-M rojaM MPOLLIOTO CTONETHS
3HAYMTEIBHO BO3POC MHTEpPEeC K MONYCHHTETHUYEeCKUM aHTHOMO-
THUKaM, KOTOpPbI€ MOJY4Yal0T MyTeM XUMHUYECKOU MOoAMPUKALUN
IPUPOJHBIX AHTUONOTHKOB. K HacTosIeMy BpeMeHH MOTy4YeHO yKe
OKOJIO 80 THICSY TAKUX AHTUOMOTHUKOB, OOJIBIIMHCTBO U3 KOTOPHIX
aKTHUBHO NpUMeHsieTcst B MeauimHe. Ho ¢ paciiMpeHHbIM pruMe-
HeHWeM aHTUOMOTHUKOB MeJUKH TOTyYHTH BeCbMa Cephe3HYI0 IMPo-
6/1eMy — YCTOMYHUBOCTB K 3TUM IpenapaTam, IpuyieM, Kak OTMeyaeT
B.I. [le6a6oB (2012), «3TO pacTyljas HepeLIeHHas MeAUIIMHCKAs TIPO-
61ema». Emle omHa mpo6/ieMa — CHIDKEHUE YHC/Ia BHOBb OTKPBITBIX
AHTHOGUOTHKOB — 3a MOCJIEJHHE 40 JIET BBEJ,EHO TOJIBKO /IBa HOBBIX
KJIacca AHTUOMOTHUKOB: JATITOMULIMH U JIMHE30/IMJI, KOTOPbIe He
00/1a/1al0T aKTUBHOCTHIO TPOTUB IPAMOTPULIATE/TbHBIX OAKTEPHIA.

Beicuine 6a3uMOMUIIETHI COAEPYKAT TAaK)Ke BellecTBa, aKTHUBHU-
pyioLiie TyMOpPaibHbI UMMYHHTET, 3aIIMIIAIOLINN OT BUPYCOB U
Napa3suTUYeCKUX WHQEKINi, BK/II0Yasi U MaTOreHHble MUKPOCKO-
IUYecKye rpuobl.

V3BecTHO, 4TO B C/Ty4ae OHKOTorn4deckux 3aboneBannii u CITM Ja
JIIOZTA YMHUPAIOT M3-3a UMMYHOAUCOYHKUMH. [ToaTOMY Upe3BbI4aitHO
Ba)XHO HAaMTH CII0COOBI 3alUThl TAKUX OOJIBLHBIX OT 3a00/I€BaHUH,
OTHOCSIIMXCSI K MUKO3aM U 6aKTepraibHbIM HbeKuusam. B Hacro-
sillee BpeMs B Ka4yeCTBe CPeJCTB 3alHUThI UCITO/IB3YIOT IEHTHHAH U3
L. edodes n asuporumuaus (A3T). YcTaHOBIEHO, YTO IEHTUHAH U
cybdaTUPOBaHHbIM IEeHTHHAH CITOCOOHBI MHI'MOHMPOBATh PETUIUKA-
LIMI0 BUPYCOB U POTHEPALIUIO KIIETOK.

BopmopactBopumblii monuderon nuruad us muuenus L. edodes
0OHapY)XMBaeT aHTUBHPYCHYIO aKTUBHOCTb. TaKyIo ke aKTHBHOCTb
NIOKA3bIBaeT U JIEHTUHAH, HA[pYMep, IIPOTUB PEeCITHPATOPHBIX BU-
pycHbIx nH$peKuuii. Beigenennas us L. edodes 6enkoBast ppakumst
criocob6Ha HTHrMOMPOBATh Pa3BUTHE BUPYyca TAOAYHOM MO3auKu. M3
6asuguocmop L. edodes moy4eH rIMKONPOTENH, 00/1aJalOLHM BbI-
PXEHHOU aKTHBHOCTHIO POTHUB BUPYCa IPHUIIIIA.
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2.7. Tokcu4eckue BelecTBa BHICIINX TPUOOB

Cpeny coeyiHeHU TpUOOB B ITOC/IeJHHE T'O/IbI 0COOBII HHTEPEC
BBI3BIBAIOT TOKCHYECKYE BeIleCTBA, KOTOPbIEe YCIOBHO MOXXHO pasfe-
JINTh Ha TOKCUKOTEHHbIE ¥ TOKCHYECKH e BeI|eCTBA ICUXOTPOITHOTO
JefCTBUS C Ta/UTIOLMHOTeHHBIM 3¢ eKToM, mpruyeM O0IbIINHCTBO
TOKCHYECKHX BelleCTB MOXXEeT B 3aBUCHMOCTH OT KOHLIEHTPALUU
o0azaTh TeM U APYTUM JelCTBHEM OflHOBpeMeHHO. MHTepec k
TOKCHKOT€HHBIM BelllecTBaM IpuO0OB 00yC/IOBJIEH UX MeITULIMTHCKIM
NpUMeHeHUEeM U OYeHb CBOeOOPa3HbIM /IefICTBHEM HA ICHUXUKY
YyeJIoBeKa.

TokcuKoreHHbIe BelllecTBa MOTYT UMETh Pa3/IMYHOE XUMUYECKOe
cTpoeHue. VX mpojyLleHTaMu MOXeT ObITb MyXOMOpP KPaCHBIH,
MYXOMOp NaHTEePHbIi, HEKOTOPbIe BU/bI BOJIOKOHHHI], TOBOPYLIKA
Genecosarasi 1 ipyrue. TokcHYecKoe ¥ ra/UTIOLIMHOTeHHOE JieficTBHe
OKa3bIBAIOT MyCKapHH U MycKapuAuH. CMepTebHast 03a MyCKapH-
Ha COZIEPXKUTCST B 60-100 I' BOJIOKOHHHLIBI 320CTPEHHOM, 50-100 T
TOBOPYIUKH KPACHOBATOMH IJOBUTOM U 3—4 KI' MyXOMOPOB KPaCHOTO
u nantepHoro. OzypMaHuBalliee AelicTBUe Amanita muscaria
M3BECTHO JABHO U MCIIOIB30BAJIOCh CTYXKUTE/ISIMU Ky/IbTa HAPOJOB
BocTounoii EBporbt u Cubupm.

B HapozHO# MeaHLIMIHE 3TH IPUOBI U3 pEB/ie TPUMEHSITUCH IPU
CIia3aMax COCYyZIOB, SMUJIENICHH, AaHTMHE, pyHKIIMOHAIBHBIX HapyLIe-
HUSIX IesiTe/IbHOCTH CIIMHHOTO MO3Ta, peBMaTu3Me. MHTepecHo, uTo
B Bezrax (M3BeCTHBIX MHAMMCKUX 3TI0Cax) A. muscaria paccMaTpuBa-
eTCsI KaK JTy4lllee IEKAapCTBO OT Bcex Oosie3Hell. B HacTosiee Bpemst
YCTAHOBJIEHO, YTO TOKCUYHOCTB A. muscaria 00yc/IoBlIeHa HaJTM4YeM
He TOJIbKO MyCKapHHA, HO U NOOTEHOBOI KHCJIOTHI, MyCIIMOJIA,
XOJIMHA, aTPOIIMHA, CKOIIOJIAMHHa.

B kauecTBe CHM/IBHOTO TOKCMKOTEHHOTO U JIe4eGHOTO CpefCcTBa
vcnonb3yercst Amanita phalloides. ToT rprb M3BeCTeH Moy, Ha3Ba-
HUEM «aHTeJI CMepTH» U COLEPXXUT ABA THIIA TOKCHHOB: Me/IJIEHHO
JelCTByIOIIYie AMAaHUTHHBI 1 ObICTPO AeHCTBYIONYE (Ga/IOTOKCHHBI.
CymMMapHOe copepykaHHe TOKCHHOB O4YeHb BBICOKOe — 0,7-1,2% OT
Beca CyXOro IUIOfIOBOTO Tea.

Amanita phalloides nponyuypyer 4 rpymnmsl GU3UOIOTHYECKU
AKTHUBHBIX BEILIeCTB:
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AMamokcuHbl — OUIMKINYeCKYe MeNTUABI, SB/ISIONecs I71aB-
HOW MPUYMHOM CMEePTH IPU OTPAB/IEHNH, TAK KAK OHU HTHTHOHPYIOT
aykapuoTuueckymw sifepHyro PHK-nmonumepasy;

®annomokcuHbl — GUIUKINYECKUe TeNTaleNnTH b, JeiCTBYI0-
I[1ie Ha aKTHH I/Ia3MaTH4eCKOil MeMOpaHBbI KJIETOK ITeYeHY;

dannonusauH - TIEKTUHONIOZOOHBIN NENTH/, TU3UPYeT relaToL -
TbI, 5PUTPOLUTHI U IEUKOLIUTHI;

AHMamaHuo - HETOKCUYHBIN IUKINYEeCKUI JeKaTelTH/ I, HO ero
IIPUCYTCTBHE B IUIOJOBBIX T€JIaX He CHIDKAET TOKCH4YecKoro 3¢ dekra,
CBSI3aHHOTO C JIefiCTBeM aMaTOKCUHOB.

B He6GOIBIINX KOHIEHTPALMSIX YKa3aHHbIE BbIIIE TOKCHHBI FC-
NIOJTB3YIOTCSI B THHEKOJIOTMH U IIPU PacCTPOMCTBAX LIEHTPaTbHOM
HEpBHOI cucremsbl. IHTepecHO, 4yTo 6/1M3Kue Buisl — A. citrina,
A. pantherina, A. porphyria - copepxaT He TOKCHHBI, 3 GOreHHbIe
aMUHBI — CEPOTOHUH, OypOTEHNH U IpyTrHe MPOU30JHbIe HHAOA.

Cpenu ranmounnoreros (T'Ll) B 50-60 r. mpouutoro cronerust
VHTEHCHBHO HCC/IeIOBAIUCh TAaK)Ke IIPOU3BOAHBIE 4-OKCHUHMe-
THUJITPUIITAMUHA, CPeY KOTOPBIX Hanbojiee U3y4eHbl IICHIOLMONH
(TICB) u ncunouus (TTCLY). TTo cBoemy aeiicTBr0 GonbiMHCTBO ['L]
OTHOCSITCS KQHTHCEPOTOHUHOBBIM IpernapaTaM. CepOTOHUH SIB/IsIET-
cs HetipomeguaTopoM, a [1Ch u [1CL] 06/1aaar0T BBICOKMM CPOJCTBOM
K peLlelITOpaM CePOTOHMHA B MO3TOBBIX TKAHSX U MPENSATCTBYIOT
IIepeHOCYy CePOTOHMHA B HEMPOHHBIX CHHAICAX. JTH IperapaTsl
IBITA/IMCh UCIIO/Ib30BATh B NMICHUXOTEPAITUHU U IICUXOJUArHOCTHKe.
Cnucok I'l] rpu6oB o61rpeH, Hanbosiee U3BeCTHBIE IIPOLYLIEHTHI —
rpu6sl poga Psilocybe. DTOT pos, HACYUTHIBAET 144 BUAQ, U3 KOTOPHIX
81 o6nmagator I'Ll-geticTBreMm.

Copeprkanue [1CH B pazmuyHbIx rpubax Komebnercs OT 0,2 [0
0,6% ot Beca cyxoro rpuba. Haubonee BbicOKasi KOHLIEHTpaLUsI
[1CB - 0,6% - copepxutcs B rpube Psilocybe semperviva Heim. [1Ch
IIPeJCTaB/ISIIOT COO0M Oejible KPUCTALIbI, PACTBOPHMBIE B BOJE, HO
He pacTBOpsitolvecs: B opranndeckux pacrsopuressix. [1Ch npeg-
CTaBJsIeT cO00M 4-okcuauMmertwITpuntamus, a [1CL - 4-rugpo-
kceugumetuntpuntamul. Jleiicrsue I1Ch Ha nmeuxuky yenoBeka
MOZIPOOGHO OMHCAHO B 1964 T. BpaduoMm [.B. CTO/MSIpOBBIM, KOTOPBIWA
BOCITPOM3BOJ I B CBOMX MCC/IEIOBAaHUSIX MEKCKAHCKHE PELIeNThI O
DeICTBUU «CBSILIEHHOTO MEeKCHUKaHCKoro rpubar. [1Ch BBogsT yaie
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BHYTpUMBIlIeyHO. [Ipy 3TOM JelicTBHe mpenapaTa BhIPAXKEHO YKe
4yepes 10-15 MUHYT. B cdepe Bocrpusitrst ormedaetcst GobLiast sip-
KOCTD — [JBE€TA OKPY)KAIOLIMX IIPEJMETOB CTAHOBSTCS 60JIee CHIBHO
«OKPALIEHHBIMU», TIOSIB/ISIFOTCST M/UTIO3UH M TJUTIOLIMHALIM M, HAOJTIO-
JaeTcst MeTaMOpPOIICHST, MOXKET MPOUCXOAUTH JeTlePCOHATU3ALs.

Hau6onee cymectBerHo To, uto [1CH BbI3bIBaeT cocTosiHMe dii-
¢dbopuu u 5KCTa3a, ¥ Bce MpobIeMbl IIepeCcTaloT BOJTHOBATh Ye/I0OBEKa.
[Tpu 3TOM /ieecriocOGHOCTS JTI0feii COXPAHSeTCs], © OHU MOTYT BbI-
MOJIHATH COOTBETCTBYIOLMe IIPUKa3bl. B 3aBucUMOCTH OT cTaguu
nevictBust v KoHueHTpauuu [1CH MoxeT BbI3bIBaTH GONTIMBOCTD,
MOTEePI0 KOHTPOJISI HaJ, co60i. TakuM 06pa3oMm, 3TO MCHUXOTeHHOe
BEIleCTBO MOXKET MCIIO/Ib30BaThCsI HEe TOJNBKO KaK CPeZACTBO IMpo-
THUB HEPBHBIX 3a00/I€BaHUM, HO M KaK CBOEOOPA3HbBIN MTPECCUHT Ha
MICUXUKY Ye/ToBeKa.

B HacTosiiee BpeMsi B KOJJIEKLIHSIX JEITOHUPOBAHBI KY/IBTYPbI
okoJ10 AByX fecsiTKoB ['LI-rpu6oB pogos Psilocybe u Panaeolus. Ins
MOJTyY€HUsI TUIOZOBBIX TeJI ITUX TPUOOB UCIIONB3YIOTCs (TIpU TBEP-
Inoda3zHOM Ky/TbTUBUPOBAaHHH) 3ePHO, HABO3, KOMIIOCT, MaJIbT-arap;
JJIS1 TUIOZOHOILEHHUST HeOOXOMMbI BBICOKAsI BIAYKHOCTD M XOPOLIast
aspauusi. B mocneguue roxnpl kKak uctouHuku [1Ch u [MCL ncnons-
3yIOT He TOJIBKO IJIOZOBBIE TE/Ia, HO Y MULIEJIUH, TTO/TyYeHHBIH B yC-
JIOBUSIX I/TyOMHHOTO KYJI-THBUPOBAHUSI. YCTAHOB/IEHO, UTO Hanbosiee
axTuBHbIN cuHTe3 [ICh KoppennpyeT c aKTUBHBIM POCTOM MULIe/IHS
(Tpododasa) v HU3KOI IIIOTHOCTHIO KY/BTYPBI.

2.8. ApomMaTnvyecKue BelecTBa rpuooB

B Hacrosiiiee BpeMst 6a3uguanbHble TPUObI PACCMATPUBAIOTCS U
KaK MOTeHLMaTbHbIe UCTOYHUKH JYLIMCTHIX BelecTB. MaeHnTndu-
LIMPOBAHO O0JIee 100 IETYYMX METaOOTUTOB Pa3TMYHOM XUMUYECKOH
MIPUPOZAbI, MHOTHE M3 KOTOPBIX HAXOJAT MeJULIMHCKOe U Tappromep-
Hoe nnpuMeHeHHe. Kpome Toro, mionoBble Tesa 1 MuLienuii Lentinus,
Marasmius u Pleurotus, o6/1afao1ye CUIbHBIM CrielupUuIecKuM
apoOMaToM, UCIOIb3YIOTCSI KAaK apOMaTH4ecKHe JOOABKH.

Jl71s1 MPOMBILIIEHHOTO KY/IbTUBUPOBAHUS IPUOGOB OTOUPAIOTCS
IITaMMbI, 06/1aZlalolliie CUIbHBIM TPUOHBIM 3amaxom: A. bisporus,
Coprinus compatus, P. ostreatus, Panus tigrinus, F. velutipes, Lepiota
rhacodes, Lentinus edodes, Boletus edulus v gp.
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OcHOBHOe BelecTBO, OTBETCTBEHHOE 3a TPUOHOM 3amax — ONTH-
YeCKU aKTUBHBII CIIUPT 1-0KTeH-3-0/1. M3 mionoBsix Ten L. edodes
IIOJIy4eH B KPUCTA/UINYECKON $popMe IpesLIeCTBEHHUK JPyroro
BeIL|eCTBa, COCTaB/sIoIero rpubHoit apomar (I'A) - neHTHHOBas
KHCJIOTa. YCTAaHOBJIEHA peaKLys, I03BOISIOIAsT TOTyYUTDb U3 3TON
KHCJIOTBI QpOMATOHOCHUTeNb IeHTUOHUH. KpoMe 5THx coegmHeHMi
T'A L. edodes coctaBnsaioT ryaHosuH-5-MmoHopochar (TMP) u, B
MeHbLIeN CTeleHH, aieHo3uH-5-MoHopocar (AMP). Crenyer o1-
METHTb, YTO 6J1arofiapst HAJIMYHUIO ITHX COeJUHEHHI 3ar1ax IUIOA0BBIX
ten L. edodes oT/iM4aeTcst OT TpagUIMOHHOTO ['A IIaMIIMHBOHOB U
6enbIX rprbOB.

JleTy4me coeAMTHEHMSI BBICUIMX 'PUOOB, KpOMe yKa3aHHBIX BBIILE,
MOTYT COCTOSITh M3 TH/IT€KCAHOATA, 3-MeTH/I-1-0yTaHO/Ia, dTH/IA-
LeTara U d3TaHoja. [puOHOI 3amax, KpOMe 1-OKTeH-3-0J1a, MOXXeT
3aBUCeTh U OT 3TU/IreKcaHoaTa. CoueTaHre 3TUX JBYX JIETYyYHX CO-
eAHeHU 00yc/1aBrBaeT Hauboee cToikuii ['A.

Jleryune C,-apomaTHyecKue BelllecTBa TPUOOB MPOUCXOAAT U3
HeHaChIIeHHBIX KU PHBIX KUCJIOT, TAKMX KaK IMHO/IeBasi U IMHOJIEHO-
Basi. [lepBoHaua/IbHO IPOMCXOAMT THPOJIN3 JIUITHAOB O CBOOOAHBIX
YKUPHBIX KUCJIOT, UX TUJPOIEPEOKUC/IEHNe TUIIOKCUTeHa3aMu 1
pacliernieHye o JIETyYHX aJIKOT0JIel Y a/IbAeru/ioB.

Jnst coxpaHeHus v ycuseHust [A ObUT IpeJIOXKeH psif Clielaib-
HBIX TeXHOJIOTUH X KyJIbTUBUPOBaHMsl. Elle B1954 r. B marenTe CILIA
aJistycrteHust A GbUTO ITpei/IoXKeHO BBIPAIBATh MULIEIUH Ha cpejie
¢ no6aBieHHEM JIELUTHHOBOM dMY/IbCUU WU APYTUX CheJOOHBIX
YXMPOB. 3amnax rpub0OB MOXXHO YCHJIUTb, €C/TH BIYKHBIN MULIETHM
OTZE/INTH OT MUTATeNbHOM cpeabl 1 cMewath ¢ NaCl, nobasisiemoit
B KOm4uecTBe 2—-4%, fajiee HeOOXOAMMO BbIJEP)XaTh MULIEIUI TPU
temmeparype 4 °C. MakcuMabHOe yBe/Tn4eHHe 3aIaxa 3aBUCUT OT
BO3pacTa MULIE/IHS Y TPOSIB/IsieTCst O0siee BBIPAYKEHHO Ha 7 — 8 CYyTKU
Ky/IBTUBUPOBAHMSI TOTPYYKEHHOTO MHULETHSI.

Jlpyrvie yc/0BYsI KylTbTUBHPOBAHMSI, B YaCTHOCTH MHTEHCUBHOCTh
nepeMeIlVBaHMUsl MULIEINS, a TAaK)Ke BO3PACT MULIE/IUS SIB/ISIIOTCS
OZHUMU U3 GAKTOPOB, BIMSIOIMIUX HA CHHTE3 apPOMAaTHYeCKUX Be-
wectB. Tak, C. compatus u A. bisporus nmepBoHa4aIbHO CUHTE3H-
PYIOT 1-OKT€H-3-0JI, IIOCJIe 7 CYyTOK POCTa HAauMHAeTcst 00pa3oBaHUe
I'M®, 4TO CBSI3aHO C HAYMHAIOIIMMCS ABTOIM30M MHULEIHS U, XOTS
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'A ycunmBaeTcsi, OZHOBPeMEHHO ITPOUCXOAUT YMEHbLIEHHE BbIX0A
OGUOMACCHI.

B nocieHee BpeMst GMOTEXHOIOTM OOPALIAIOT BHUMAaHUe Ha CIIo-
COGHOCTH HEKOTOPBIX TPUOOB CHHTE3UPOBATh APOMATHYECKHE COe-
JUHEeHWsI, OTHOCSILIMEeCs K TeprieHaM. YCTaHOBIeHo, 4To Ceratocystis
fimbriata mitamm RWD 835 06pasyeT MHTepeCcHbI CIIEKTP MOHOTEP-
MIEeHOB: JIMHAJIOO, [UTPOHe/U1o/ U repanuon; Chaetomium globosum
cunresupyet reo3mun; Ceratocystis coerulescens — cuHTe3UpyeT
6-MeTHI-5-TenTeH-2-0H, Hepo; Clitocybe illudens cunTesupyer
O-KaZIMHOJ; psifi 6a3UAMOMHILETOB CITIOCOOEH BBIJESThH [3-MOHOH.
JTH COeJUHEHUs] MOTYT UMeTh 3HaY€HHe KaK aHTHUCENTUYeCKHe
coeUHEeHUsI MPU OaKTepHaIbHbIX U, BO3MOXXHO, BUPYCHBIX MPO-
CTYZHBIX UHPEKLHSIX.

2.9. /lekapcTBeHHBIE IIpenapaThl
C aHTMKAHLEPOT€HHBIMH U O0IeYKPeIUISTIOIUMH
CBOMCTBaMM, BbinycKaeMmble B Simonuu u Kurae

B SImonnu v Kritae rpr6sI IMPOKO MCIIOTB3YIOTCS B KA4eCTBe Ipe-
IapaToB ¢ O0IeyKpeIUISIOIIeli M IPOTHBOOITYX0/IeBOI aKTHBHOCTBIO.
C 5TO 11e/IbI0 TOTOBSIT:

+ Tlopowku 13 1e/bHBIX IPUOOB;

* Kynmunapuble uszgenust (KeKChl, JI€MELIKU U T.J.) U3 TPUGHOTO
MOPOILIKA ¢ fO6aB/I€EHHEM COeBO¥, KYKYPy3HOI 1 pUCOBOM MYKH;

* BopHble 9KCTpaKThI U3 ONIpe/ie/IeHHBIX BUAOB IPUOOB — «IpUO-
HOM 4aii» — o4eHb NONY/ISIPHBINM HAIUTOK Ha BocToke, ero npiot
3 pasa B [ieHb;

* AJIKOTOJIbHBIE TOHU3UPYIOLYE KCTPAKTHI U3 IPHUOOB.

B KavecTBe cOBpeMeHHBIX JIEKAPCTBEHHBIX [TPENapaToB HCITO/Ib-
3YIOT:
* B-wmrroxaH-6enkoBbiii komruteke us Coriolus versicolor ($-1,6-;
B-1,3-; B-1,4-T/I0KaHBI);
* B-rmokaH u3s L. edodes (-1,6-, B-1,3-T/IOKaHbI);
* B-tmokan us Schizophillum commune (B-1,6-, 3-1,3-/F0KaHbI).
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2.10. PaHo3a)xuBnsomue npenaparsl
W3 MU L€/ THATbHBIX TPUOOB Ha OCHOBE
AMUHOMOTUCAXapUA0B (XUTHHA M XUTO3aHA)

B 70-e I'T. po1LIOro CTOMeTHSI XUTHUH rPUOOB ITPUB/IEK BHUMAHHE
Me/IKOB, TaK KaK B HAPOAHOM MeIULIMHe IPUObI U3/ PeBJie UCITO/Ib-
30BaJIMCh KaK PAaHO3KUBJIsIOLIee cpecTBO. [pUOHOI Mmopourok
[0 CHX TOp LUIMPOKO HcIonb3yeTcss B Mekcuke u B cTpaHax Boc-
TOKa. J]/151 3THX LieJieil MPYMEHSIOT BBICIINE TPUOBI, OTHOCSILINECS
K Basidiomycetes (Ganoderma applanatum, G. lucidum, Hericium
erinaceum, Poria cocos u fip.).

B nociegHme rozapl B papMaLieBTHYECKOM TPOMBILIIEHHOCTH OT-
MeyvaeTcsl yBeJIndeHre MHTepeca K PAaHO3KUBIISIOLIMM ITperaparaMm.
OTOT MHTepec 00YC/IOB/IEH CIeSYIOIUMHU IPUYNHAMU:

1) TPOrPeCCUPYIOIIHMM POCTOM TPAaBM Cpe/id HaCe/eHMs;

2) BO3MO)XHOCTBIO IPOTHO3UPOBATh MONyY€HHE MEeAULIMHCKUX
IIPernapaToB C OIpeJeTeHHbIMHA MeJIUKO-OGUOIOTHYeCKUMHU CBOW-
cTBaMH, Oarozapsi ycrexaM B XMMHH ITPUPOAHBIX COeMHEHUI U
JOOCTYDKEHUSIM B 00/1acTH GMOTEXHOIOTUY M MUKOJIOTHH;

3) BO3MO)XHOCTBIO MCIIO/Ib30BATh IIPX CO3JAHUH IEKAPCTB BMe-
CTO IPOJYKTOB XMMHUYECKOTO CHHTe3a NPHUPOAHbIe OHOTOTMYeCKU
aKTHBHbIe coeJMHeHMsI, 00/1a/iafolye BBICOKOUM pereHepupyolei
CIIOCOGHOCTHIO M OTCYTCTBHEM IOGOYHBIX 3P PEKTOB.

YuuThIBasi CKa3aHHOE BbIILE, & TAK)KE JAHHbIE O CIIOCOOHOCTH
rpUOHOTO MULIE/IHSI OKa3bIBATh PAHO3AKUBJISIOLIEE el CTBHE, KOJI-
JIeKTHB yueHbIX — coTpygHukoB MHMMW PAH, Hayuno-npakTuyecko-
IO LIeHTpa TepMUYECKUX MOPAKeHUH TPU VIHCTUTYyTe XMPypruy UM.
A.B. BumrneBckoro PAMH - nocTaBu B 1993 T. 33124y pa3paboraTh
GMOTEXHOIOTHIO OTyYeHHs] PAHO3)KUBJISIIOLIET0 ITPerapaTa C ese-
BbIM Ha3Ha4YeHHeM KaK IPOTHBOOXKOTOBOe JIeKapCTBEHHOe CPeZCTBO.

Ba)xHOe 3HaYeHMe B KOMIUIEKCHOM JIeUeHUH O00MOKEHHBIX IMeeT
a¢PpeKTHBHASI MEeCTHAsI MeJUKaMeHTO3Hasi Tepanwsi. [I[puMeHsieMbre
B HaCTOsIlIIee BpeMsi Cpe/ICTBa /IS Ie4eHUsI paH MOTYT 00/1aJjaTh pas-
JIMYHBIMM CBOMCTBAMHM — 00€300/TMBAIOLIIMH, TeMOCTAaTHYEeCKHMH,
AKTUMHUKPOOHBIMU, CTUMY/IMPYIOLIMMH IPOLIECChI pereHepayui, HO
MOTyT GBIT U TOUPYHKIIMOHAIBHBIMHU. [Toc/Ie jHME TpeICTaBISIIOT
co6oi1 Harbosee LIeHHbIE JIeKAPCTBEHHbIE CPeICTBA.
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OpHUM U3 TaKUX CPEACTB SIB/sIeTCs penapar « MUKopaH», pas-
paboTaHHBIN KOJIEKTHBOM y4eHbIX MHCTHUTYTa MUKpPOGHOIOrUU
PAH u UncturyTa xupypruu um. A.B. Bumrnesckoro PAMH. OTo
JIeKapCTBEHHOE CPEeJICTBO SIB/ISIETCS IPUPOAHBIM IIperapaToMm, Io-
JTy4aeMbIM U3 MULlevst Hu31uero rpuba Blakeslea trispora. «Muxo-
paH» MpeCTaBaseT OO0 MeTKOLUCTIEPCHBIN MOPOIIOK JKeITOTO
yBera. OCHOBHBIM HAaYa/IOM €0 SIB/ISTIOTCS TIOTMCaXapU/bl (XUTHH U
XHUTO3aH), 4TO 06eCreYrBaeT PAHO3KUBJISIIOLIYI0 U COPOILMOHHYIO
aKTUBHOCTb. B oT/IM4YMe OT Cy1ecTBYIOIMX 3apyOeXKHBIX MeIULIH-
CKHX TpenapaTos, B «MUKOpaHe» HCIOb3yeTCsl He XUTHH PAKOO-
Opa3HbIX, 3 XUTUH MHLEIHUATBHBIX TPUOOB. DTO 0GCTOSATENBCTBO
yIKe ornpeJesnsieT JOCTYMHOCTb « MUKOpaHa», B TOM YHCJie, B 9KOHO-
MHYeCKOM OTHOLIeHUU. V3-3a 3arpsisHeHMs OKpYXXarollel cpefpl,
HapyLIeHUs IPUPOJHBIX ITUILEBbIX LIe[I0YeK B pe3y/IbTaTe MaCCOBOTO
OT/IOBA PbIOBI, YHUYTOXXEHHS BOZOPOC/IEN U 300IUIAHKTOHA — UJEeT
COKpallleHHe YUC/IEHHOCTH pakoobpasHbix. Kpome Toro, nedurut
KpaboB, X BBICOKAsI CTOMMOCTD CBSI3aHbI C CE30HHOCTHIO OT/IOBA.

OTHX HeZJOCTATKOB JIMLIEHbI MULIe/THA/IbHbIE IPUOBI, TOJTyYaeMble
OGUOTEXHOIOTUYECKHUM CrToco60oM B pepmeHTepax. Takoit crmocob
MOJTyYeHUs ChIPbsI HE 3aBUCUT OT Ce30HHOCTH, MPOLecC 3aHUMaeT
BCETO 3—4 AHS; JJIs1 IPUTOTOBJIEHUSI TUTATEe/IbHBIX CPesi MOXKHO HC-
M0JIb30BATh JiellIeBOe ChIpbe, HAlIPUMEDP MYKY, JpeBeCHbIe OTXOZbI.
Cy1liecTBeHHO Y TO, YTO MOTy4YaeMbIil M3 TaKOTO ChIPbSI XUTHUH He
COIEP)XUT TsDKeJIble MeTasUlbl, peHObl, PaAUOHYKINU/BI, T.€. Te
[IPUMECH, KOTOPbIE Je/al0T B HEKOTOPbIX C/Tydasix XUTUH KpaGoB
HEeIPUTOAHBIM /ISl UCIIOTIb30BaHUS B MeJULIMHE.

[TpoBeeHHbIE TOKCUKOTIOTMYeCKYe UCC/IeJ0BaHMsI TOKA3aJIH, YTO
«MwukopaH» He 00/1a/laeT MyTareHHbIMH, 3MOPHUOTOKCUYECKUMH,
TepaTOreHHBIMU U aJ/UIePrU3UPYIOLMMHU CBoMcTBaMHU. [Ipenapar He
o6nagaer JHK-noBpexxgatomum geiicTBUEM, YTO CBUAETETbCTBYET
00 OTCYTCTBUH NOTEHIMA/IbHOM KaHLIEPOT€HHOM OMTacHOCTH. B mep-
Bble 4—6 CyTOK I10C/Ie IPUMEHEeHHsI Tpenapara HaG/io[aeTCs aKTUB-
HOe ouHlleHHe paHbl oT pubprHa. /JuHaMUYecKoe Ucc/ieJOBaHHe
PaHEeBBIX OTIIEYATKOB TAaK)Ke CBU/IETETbCTBOBAJIO 00 OYHILEHUH PaH
110 Mepe npuMeHeHus: «MuKopaHa».

Hcnonb3oBaHue npemnapara « MUKOpaH» Ha TPaHYIUPYIOLIUX
paHax mocje ray0OKUX 0)KOTOB MPHUBOJU/IO K YMEHbIIeHHI0 (-
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GPHHO3HO-THOMHOI'O OTAE/IsIEMOT0, CITOCOOCTBOBAIO YMEHbBLIEHUIO
OTEeYHOCTH rpaHy/sinuii. [lapaniespHO IPOUCXOSUIO CHH)KEHHE
YPOBHSI MUKPOOHOi1 06ceMeHeHHOCTH. BbIo/THeHYe B 9THX yC/IOBU-
sIX CBOOOJJHOM ay TOZIePMOIUIACTHKH BO BCEX CTy4asiX 3aKaHYUBAJIOCh
XOPOLINM NPIDKUB/IEHHEM KOXKHBIX JIOCKYTOB.

Taxkum o6pasom, pemnapar «Mukopat» siBrisieTcst 3pGeKTHBHBIM
CpeJCTBOM [IJIsl MECTHOTO JiedeHusi paH. Ero nprMeHeHue croco6-
CTBYeT CHIDKEHHIO OaKTepHaIbHOM 06CeMEeHEeHHOCTH, YTO CBSI3aHO
C XOPOIIMM JPEHUPOBAaHMEM PAHEBOI'O OT/E/ISIEMOTO 3a CYET BbIpa-
YKEHHOTO COPOLIMOHHOTO0 3¢ PeKTa, a TAKIKE YCKOPsIeT pereHepaLuio.
«Mwukopan» nmpoct u yro6eH B o6paiiennu. [To60ounbix addexton
IIPU ero HCII0/Ib30BaHUU He Habmofanocsk. B Hacrosiiee Bpems
«MuKopaH» TpolesT KINHUYeCKHe UCTIBITaHMUS], THLeH3NPOBAHHE
u peiieHreM MuH3zpaBa PP paspeluieH K mpuMeHeHHUIO Ha TEPPU-
Topru PP KaK TPOTHBOO)XOTOBBII M pAaHO3)KUBJISIOIINI ITpernapar.

PaHo3aXuB/IsIIOLIEe eliCTBHE MULIEIUSI MyKOPOBBIX TPUOOB, B
vyacTHOCTH, Phycomyces blakesleeanus, 6bp110 TOATBEPXXAEHO U B
6oJiee MO3IHUX MCC/IeOBAaHUSX. baaronpustHeii a3 deKT Mule-
JIVSI MYKOPOBBIX 'PUOOB Ha 3)KMBJIEHHE PaH TaKKe 00'bSICHSIIN €T0
CIIOCOOHOCTBIO CTUMYIMPOBATh nponrdepannio ¢rubpob1acTos,
IIPUYEM MPeJII0/Iarajoch, YTO B Lie/IsIX SKOHOMHUH Ha PAaHbI MOXKHO
HAKJ/IQ[IbIBaTh CTEPU/IBHBII, THOPUIBHO BBICYLIEHHBIN MHULETHH,
He BBIZIe/IsIsl MoIMaMUHOcaxapuasl. [Ipegnoarasocs Takxe, 4To
VICIIO/Tb30BaHMeE MTOTMCAXapUI0B 13 IPUOOB HE TOIBKO PellaeT IMpo-
6/1eMy OBICTPOTO 3a/IeYMBAHUsI PaH, HO ¥ 00ecIieynBaeT 3alUTy OT
MHPULIMPOBAHUS, B YaCTHOCTH, OT Pseudomonas aeruginosa — Hau-
6oJiee OMTACHOTO MUKPOOPraHU3Ma.

MexaH13M paHO3KUBJISIIOLIETO AeHCTBUS IOIMaMUHOCAXapyU0B
IIOKa HesiCeH, HO MHTeCUBHO Hccienyercs. [loka3aHo, 4TO XUTHH,
VMMIUIAHTHPOBAHHBIN B ObIYbe CYXOXXH/IHE, UHAYLHPYeT 00pa3o-
BaHMe KOJIJIaTeHa M 2JIaCTHHOBBIX BOJIOKOH. B mocienHee Bpemst
NOSIBUJIMCH IAHHBIE, MTO3BOJISIIOLIME C HOBBIX MO3HIUN OLEHUTD
6GMOJIOTUYECKYI0 aKTUBHOCTD IIOJTMAMHUHOCAXapuJoB U3 I'PHUOOB.
YCTaHOBJIEHO, YTO OJIMTOCaxapUAHbIe GpparMeHThl, 00pas3yIoLecs
npy $epMeHTAaTUBHOM T'MAPOIM3e XUTHHA U XUTO3aHa, SIBJISIOTCS
CUTHAJIbHBIMU MOJIEKY/IAMH, BK/TIOYAIOLMMU MEXaHU3MbI CHHTE3a
Psiia 3aIIUTHBIX COeIMHEHU Y PaCTeHUH, B YaCTHOCTU pUTOATIEK-
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CHHOB, KOTOpBIe CIIOCOOCTBYIOT 3a)KUB/IEHHUIO IIOBPEXJEHHH, pery-
JISILAM pocTa v Mop¢oreHesay pacteHUi. BeposiTHO, onpesieieHHy10
POJIb B PEAKIUSIX 3a)KUBJIEHUSI MOYKET UT'PaTh ¥ OTKPBITHIN HEIaBHO
HOBBIH TUI yI/I€BO/I-yT/IEBOJHOTO B3aUMOZAEHCTBHUS U, B YaCTHOCTH,
ydacTve B 3TOM B3aUMOJeHCTBUM, KPOMe IIMKOTUITU/IOB U T/IMKO-
MIPOTENHOB, TPEThero KJIacca IMIMKOKOH'BIOTaTOB — MO/IMCaXapHIoB.
MO)XHO NpeJIOIOXKUTD, YTO B OTOM THIIE «y3HABAHUSI» yYaCTBYIOT
He TO/IBKO MOJIEKY/IbI [3(1-3)-I/IF0KaHa, B KOTOPbIX YITIEBOSHbIE DIITH-
TOTIBI TECHO PACITOJIOXKEHBI I MHOTOKPATHO MTOBTOPSIIOTCSI, 00pasys
MOBEPXHOCTD, MPUHIIUITHAIBHO ITOXO0XKYI0 Ha YIJIEBOAHBIN «KOBEP»
13 MeMOPAHHBIX IMKOUITU/OB, HO ¥ XUTHHOBBIE LieTH. B cBsizu ¢
3THUM MHTEePeCHbI JaHHbIe O TOM, YTO XUTUH U ero IPOU3BO/IHbIE,
KaK M IVTIOKaHbl, CTUMY/IUPYIOT aKTUBHOCTh MaKpO(daros — KJI€TOK,
Y4YaCTBYIOILIUX B MIPOLECCAX 3a)KMUB/IEHUSI pAaHEBbIX IOBEPXHOCTEN.

W3 xurnHa Beiciux rpu6oB (Basidiomycetes) ykpanHckue yue-
HbIe [TOJTy4a0T IpernapaT MUKOTOH, cogepalnii 70% xutnHa, 20%
Pa3BeTBJIEHHBIX O- U 3-I/IIOKAaHOB U 10% Me/laHWHA. JTOT Iperapar
HMMeeT TaCTOPO3HTEePOJIOrMYeCcKyIo HallpaB/IeHHOCTh M OKa3bIBaeT
3a)XUBJISIIOlee AelCTBHe Ha XKelyJOo4YHO-KUIIeYHbIH TpaKT. Psap
SIMTOHCKUX QHPM, CHEelUaTU3UPYIOLINXCS B KOCMETHY€eCKOH Mpo-
MBIIJIEHHOCTH, NPeJJIaraloT MUCIO0/Ib30BaTh IPUOHOI XUTHH U
[JTIOKAHBI /IS CO3/IQHMSI CPEZICTB YXO/A 3 BOJIOCAMU.

B saknrodeHue ciaesyeT OTMETUTH, YTO PAaHO3DKUBISIOLIME
Ipernaparsl Ha OCHOBe XWTO3aHa KPaboB BBITyCKAOTCS GUPMON
«Unitika» (SImonwst). VI3 xuTrHA KPaGOB MOMTYYAIOT UCKYCCTBEHHYIO
k0oXy (Beschitin-W), KOoTOpyto peKOMeHAYIOT UCIIOIB30BATh MPHU
OXKOTOBBIX paHax. OfHAaKO 3TH ITpernapaThl MaJIOAOCTYITHBI M3-3a BbI-
COKO#1 CTOMMOCTH. B 3TOM OTHOIIEHNM GMOTEXHOIOT MY Oy YeHH ST
aHAJIOTUYHBIX TPOTUBOOXKOTOBBIX ITPeMapaToB Ha OCHOBE MOJIMaMU-
HOCaxapHioB rprbOB 06/1IA0T SIBHBIMHU TIPENMYIIeCTBAMHU: Gosiee
HU3KOH CTOMMOCTbBIO, HEOIPAHUYEHHOCTBIO ChIPBEBBIX PeCypCoB,
6oJiee BBICOKO PaHO3)XUBIISIOLIEN CITOCOOHOCTBIO, OTCYTCTBUEM
B TIpOliecce XMMHUYeCKOM OYMCTKH arPeCcCUBHBIX COeJUHEHUH, KO-
JIOTUYeCKU YUCTBIMU TeXHOIOTUSIMH.
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2.11. Ucimonp3oBanue TPEerajio3bl
B MeAUIIUHE U HHI[[QBOfI IIPpOMBINUIEHHOCTH

B ogHOM M3 Hay4YHBIX 00630pPOB MO MOMYYEHHIO Y MCIOIb30Ba-
HUIO TPerajo3sl O ee POJIM CKaszaHo, 4To «[Ipupoga co3mana ator
caxap [Jis COXpaHeHMs! XU3HU». J|eiCTBUTENbHO, TPAKTUYECKOe
VICII0/Ib30BAHME TPerajo3bl MOATBEP)KJAeT cKa3Hoe Bbiure. Hawu-
6o0Jiee IIMPOKO TPeraao3a UCIOIb3YeTCsl IIPU XPaHEHUH BaKIIUH B
YC/IOBHUSIX KOMHATHBIX TeMIIePATyp, MpeJoXpaHeHnH (pepMeHTOB
OT pa3pylUeHUs U JJisl 3aLUUThl KJI€TOK MJIEKOTUTAIOLIUX OT IO-
BpeXeHWH MTPU HU3KOTeMIIepaTypHoHi cyike. B HacTosiee Bpemst
Tperasosa MpUMeHsIeTCsI B KOCMETHKe KaK CTabuIn3aTop IUIOCOM
Y B MHILL€BOM MPOMBILIEHHOCTH KaK CTabMIN3aTOP MPY BHECEHUH
MO/IC/TACTHUTEIEN.

B mocnegHem mpoiiecce posib Tperano3bl 0COGEHHO BAKHA, TaK
KaK OHA He BCTYIAaeT B XMMHYEeCKHEe PeaKLHH C aMUHOKHUCIOTAMHU
u OenKaMHM, Kak Jpyrue caxapa. [loatomy ee mcrnonap3oBaHue He
NPUBOAMT K TOSIB/IEHUIO KOPUYHEBOM OKPACKU IIPYU HarpeBaHUH.
OO6BsicHSIETCSE 3TO OCOOEHHOCTSIM €€ XUMHUYECKOU CTPYKTYPBI, YUTO
Jie/laeT Tperaso3y Hanbosee XMMUYECKH UHEPTHBIM YIJIEBOJOM; ee
BBICOKAsi CTaOMJIBHOCTH OOYC/IOB/IEHA OY€Hb HU3KOU dHepruei (1
KKaJ1/MOJ1b) G/1aroiapsi HAJIMYHIO aTOMa KUC/IOPOJA B ITIMKO3UAHOM
CBSI3H, COeJUHSIIOIIEN /1Ba TeKCO3HBIX KOJBLIA.

Tperaso3y mosy4aroT myTeM SKCTPAKLMHU U3 OHOMACChI APOXOKEH,
cozep)Xalux okoso 20% atoro arcaxapuga. [pouecc pepmenrarym
V1 YCJIOBUSI XPaHEHMSI IPOXOKet ObUI JOCKOHAIBHO I0PaboTaH elle B
KOHIIe XX CTOJIETHSI PYDKCKUMHU y4eHbIMH. BbI/10 OKa3aHo, 4To Ki1eT-
KH APOMOKEH C BHICOKMM COfIepyKaHKeM Tperaiosbl (10-16 %) xopoiro
COXPAHSIOT XM3HECITOCOOHOCTDH BO BPeMsI J/TUTETbHOTO XPAaHEHHSI.

B HacTosiiee Bpemst Gojiee repesOBbIM CYMTAETCS] HOBIH METOZ,
HIOJTyYeHUsI TPerasio3sl — pepMeHTaTHBHAs OGuoTpaHchopmanys, B
OCHOBe KOTOPO¥ JIe)KaT TPY OCHOBHbIE pepMEeHTATHBHBIE ITyTH CHH-
Te3a Tperano3sl: pocopriazHasi cucTeMa, 0OGHAPY)KeHHAs! Y MULIE/TH-
aJIBHBIX TPUOOB U IPOMOKEN, ITTMKO3UITPaHCpepa3HO-TUAPOIa3HAS
CHCTeMa, CBOVCTBEeHHAast Me30pHIbHBIM OakTepusiM — Arthrobacter
Sp., ¥ CHHTE3 TPEerajio3bl U3 Ma/IbTO3bl, KATaITM3UPYEMbII MHTPAMO-
JIEKY/ISIPHBIM TpaHcInKo3uarpoBanueM (Thermus ssp.).
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B 1990 r. croMoCTb 1 KT Tperano3bl coctasssina moutu 700$ CLLIA,
B HACTOsIlee BpeMsi CTOMMOCTD 3TOTO AMCaxapyja 3HAYUTETbHO
CHU3UJIACh, 6/1aroiapsi HOBBIM TEXHOIOTHSIM.

B mocnenHee BpeMs Tperanosa Halula IPUMEHEHUEe He TOJbKO
B KOCMETHKe U B MeJUI[MHE KaK a[JalITOTeH P MepeceyeHrnH Ya-
COBBIX ITOSICOB, HO Y B MHILEBOI HHAYyCcTpUHU. OCHOBaHWEM K 3TOMY
MOCJTY)KHUJIO YCTAaHOB/IEHHE TOTO (HAKTA, YTO B B3ABUCUMOCTH OT
KOHILIEHTpALUK MeHsieTcst 9PPeKT neiicTBUsI Tperajao3bl HaA MUIEe-
JranbHbIe TpUObI. B McciejoBaHUAX C MUL@TMATTBHBIMU TPUGAMU,
3apaKAIOIIMMHU MHILIeBble TPOAYKThI HA peanpustusax AITK, 6p10
MTOKa3aHo, 4TO JeiicTBre KoHcepBaHTa — copbata kanus (CK) - He
siBrIsieTcsi AyintenbHbIM. Habmrogaercst ero paspyieHue pepMeHTaMu
rpuboB ackomuLeTHOro adpdrHNUTETA, M HAYMHAETCS POCT BTOPUY-
HOT'O MULIe/UsI, IpUveM O0jiee MHTEHCHUBHBIN, Y€M B KOHTPOJIE.

Opnaxo, eciu BMecTe ¢ CK B cpezy BoipalirBaHust BHECEHO 0,1%
Tperaso3sl, TO pOCT rpuba 3asep)xuBaercs 7o 7 cyTok. Ecau xe
BMeCTe C KOHCEPBAaHTOM BHECEHO 3HAYUTETbHO Gostblree (B 10 pas)
cofepykaHue Tperanossl — 1%, To B aToM caydae CK meiicTByeT Kak
KOHCEPBAHT 3HAYMTE/TbHO MEHbIIIee BPEMSI, U YI)Ke Ha 7 CYTKH 6romac-
ca rpuba CoCTaBJIsIeT MOJIOBUHY OT KOHTPOJIBHOM, a B JaibHeiIeM
HAG/I0AETC sl YCUIeHHE POCTOBBIX MPOLIECCOB.

TakyM 06pa3oM, yCTaHOBJIEHBI ZjBa HOBBIX PaKTa, KACAIOLINECs He-
0OBIYHOTO [IeHCTBHYSI TPETao3bl: 3TOT AUCAXaPHUJ, BBICTYIIAET B POJIU
COoeIMHEHMs], MO, IeMCTBUEM KOTOPOTO He MposiBsieTcst 3pPeKT
KOHCEpBAaHTa M MPOUCXOJUT CTUMY/SILKS pocta rpu6oB. OmHaKo
9Ta HeoObIYHasT PYHKIHSI TPEraio3bl OMPeeiseTCs ee TOCTATOYHO
BBICOKHM COZIEPYKaHUEM B Cpefie KyabTuBrupoBanus (6osee 1%). Eciu
K& KOHIIeHTPALMSI 3TOTO MOIMCAXapy/ia B 10 pa3 MeHblIIIe, TO TPera-
J103a BBICTYTIAET yKe B POJTM MHI'MOHUTOPA POCTOBBIX MPOLIECCOB, T.€.
B M3BECTHOH yrke QYHKLMH TPHUPOFHOTO KOHCEPBAHTA IPH €HCTBUH
cTpeccopHoro ¢pakropa. B ¢Bsi3u ¢ 3TUM HHTEpeCHO HABTIOIEeHHE, YTO
HU T/IFOKO03a, HU JIAKTO3a He OKA3bIBAIOT MOJO0OHOTO AeicTBHUsL. DTH
JAHHbIe OTKPBIBAIOT HOBbIE BO3MOXXHOCTH B 00/1aCTH KOHCEPBALIUHU
MULIEBBIX U3e/TUN U MO3BOJSIIOT He TPUMEHSTh aHTUOUOTUKHU U
Ipyrue Hebe30macHbIe JJ1s1 370POBbsI TI0Jell KOHCEPBAHTHI.
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3axkjIr4YyeHue

INepcrieKTUBBI pa3BUTHSA U Oyayliee
dapmakorornyecKoiit MUKOJIOTUHA

Eie B Havasie MPOIIOTO CTOIETHS TPUGBI MHTEPECOBAJN YesI0-
BEYEeCTBO B OCHOBHOM KaK BKyCHast ¥ 3J[0pOBasi nuia. B HacTosiee
BpeMsi rprubbI Bce GOJbIiie BAUSIOT Ha Ye/T0OBeYeCKUI COLIMYM, TaK
KaK MHOTO BHUMaHUSI IPUXOJUTCS Y e/ISITh BO3PACTAOLIel OTPHULIA-
Te/IbHOM [IeSITe/TIbHOCTH 3TUX HU3ILIMX 9YKapHUOTOB (TIOpYa MPOAyKTOB
MUTaHUsI, Pa3pyLIeHHe MaTePUATbHBIX IEHHOCTEH, 0COOEHHO B ITO-
CJIeJHUE TOMIbI CTPAZIAIOT OyMayKHbIE U TKaHEeBble usnenus ). Pacrer
YHCJI0 MUKO30B, OCOGEHHO OMMOPTYHUCTUYECKUX, U TIOSIBIISIETCS
Bce GoJIbliiee YKUC/I0 BUJOB IPUbOOB, CTIOCOOHBIX BBI3BIBAThH ITH 3a-
GoJIeBaHMUAL.

Hapsizy ¢ aTiIM, HOBOE HampaB/ieHre B MeIULIMHE — [TOJTyYeHHe
13 rpuOOB JIEKAPCTBEHHBIX MPENAPATOB — CTAJIO B ITOC/I€JHHE TOZBI
OZJHUM U3 TePeIOBbIX HAITPAB/IEHU I COBPEMEHHOM MeAMIIMHBI. B Ha-
CTOsI1Iee BpeMst MHULIe/THA/IbHbIe TPUOBI PACCMATPHUBAIOT HE TOTBKO C
MO3UIIMI WX MTUILLEBOU LIEHHOCTH, HO ¥ KaK MCTOYHUKH JIJIS TOTyYe-
Hust BAB, KoTOpbIe MOYXHO MCIIOTb30BaTh KAK UMMYHOCTHUMYJISITOPBI,
aJATNTOTeHbl, AHTUKAHLEPOTeHbI, KaK BeLeCTBa, MO/AJeP)KHUBA0-
IIMe COCTOSTHME rOMEeO0CTasa, PerysiTopsl OMOPUTMOB CepAeIHOM
nesiTe/IbHOCTH. ['prbbl OKa3bIBAIOT TAKIKE TMIIOIUTIOAEMUYECKUH,
AQHTUCKJIEPOTUYECKUM, TPOMOOTUTUIECKUI, TUTIOTEH3UBHBIN U
aHTUOMOTHYECKU P PeKThI.

Takast 0co6eHHOCTb 'PUOOB, KaK reTepOoreHHOCTb UX PU3HOIOro-
OGMOXMMHYECKHX CBOMCTB, OKa3asach OYeHb yA00HOM ayisi GHuoTex-
HOJIOTOB, TaK KaK U3 9THX OPTaHU3MOB CTaJI0 BO3MO)KHBIM [TOJTy4aTh
OGUOIOrMYeCKH AKTUBHbBIE BEIECTBA, IPOAYILIEHTaMH KOTOPhIX paHee
ObUTH )KMBOTHBIE, pacTeHust 1 6akTepru. Harnprmep, Takvie ropMOHBI
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pacTeHH, KaK rub6epe/UTMHbI, A0CHU3UH, GY3UKOKOKIIUH TeTleph
nosy4arooT u3 rpuboB Fusarium moniliforme, Fusicoccum amygdale
Del. u apyrux. /IMKONWUH, KOTOPbIil paHee MOTy4Yad U3 TOMATOB,
Terepb IMOIY4aroT U3 MyKopoBoro rpuba Blakeslea trispora. OtoT
YXe TPUO MOXKET ObITh MPOYLIEHTOM MPH MOTyYeHUH OMOTEXHOIO-
IMYeCKUM CITI0COO0M [B-KapOTHHA ¥ YOUXUHOHA.

B nocnennee necsiTuneTrie rpu6bl pAaCCMaTPUBAIOT KaK BHITOHbIE
VICTOYHUKH IO/TyYeHHs 9CCEHIIMATbHBIX JKUPHBIX KUC/IOT — IMHOJIE-
BOM U IMHOJIEHOBOH, a TAKKe apaXUJOHOBOM U 3MKO3alleHTaeHOBOMU.
OTH CBOMCTBa rprOOB, a TAKXKe UX CIIOCOOGHOCTh HapalUBaTh MPU
rTyGUHHOM Ky/JTbTUBHPOBAaHHH JOCTOYHO OOJTbILIMIE 00beMbI GOMac-
CBI 33 CPAaBHUTEIbHO KOPOTKYE CPOKH pepMeHTaLI UK, BOSMOXXHOCTb
HNCIIOJIb30BATh He,Z[eq)I/ILU/ITHI)Ie, CPaBHUTEJIbHO Ae€lIeBble Cpebl
JJIsI KyJIbTHBUPOBAHHsI, HA[PUMEDP OTXOZbI APYTMX TPOU3BOJCTB,
IIOJTy4aTh B TeYeHHe OLHOM pepMeHTAlM HEeCKOTBKO KOHEYHBIX
IPOAYKTOB, HEOTPAHUYEHHOCTD IIPOU3BOACTBA, BO3MOXXHOCTD €ro
MacIITabUpOBaHUs, JKOJIOrUYecKast YUCTOTA — CIIOCOOCTBOBAIH
TOMY, YTO UIMEHHO I'PHOBI, KaK HanuboJjiee UCIIO/Ib3yeMble MPOIY-
LEHTHI B psijie GMOTEXHOTOIMYEeCKUX MTPOU3BOACTB, 3aHSIN OLHO
Y3 MEePBBIX MECT.

B cBoOIO 04epesp, pa3BUTHIO TAKMX OMOTEXHOIOTHUI CITOCOOCTBO-
BaJIM IAHHBIE O TOM, UTO TPUOBI MOTYT CTY)KUTb UCTOUHUKAMM JJIsI
NOTy4eHUs LIeHHBIX MeJUIIMHCKUX TperaparoB. JTa OTpacib 61o-
TEXHOJIOTMH 3aHs/Ia B MeIULIMHE K KOHIy XX BeKa TaKyio MPOYHYIO
MIO3UIIHIO, YTO BbIIE/TUIIACH B OTJE/TbHYIO IUCLUIUIMHY, HA3bIBAEMYIO
dapmaneBTHYecKoil MuKostorveil. Co3gaHuIo 3TOH OTPAC/Iu MeAU-
LJUHCKOW MHAYCTPHUHU CIIOCOOCTBOBAIM TAK)Ke 3HAYUTE/IbHBIE YCIIEXH
B U3Y4YeHHNH XMMHUU IPUPOAHBIX COeJHEHUH TPUOOB U yCTaHOBJIe-
HUe CBSI3U MeXJYy XMMHYeCKOH CTPYKTYpoy ornpepeneHHbIx BAB u
VX MEIMLIMHCKUM HCII0/Ib30BaHKeM. [1osIBIIaCh 1a)ke BO3MOXKHOCTb
«KOHCTPYHPOBATh» MPENaparsl C ONpee/IeHHBIMA MeAULIMHCKUMHU
CBOMCTBAaMH B 3aBUCHMOCTH OT XUMUYECKOH POPMY/IbI aKTUBHOTO
Hayasla, HalpUMep, C pereHepupylolleil akKTUBHOCTBIO, TPOMOO-
JINTUYECKUM JeHCTBUEeM, aHTHOaKTepHaIbHON aKTUBHOCTBIO B
OTHOILEHUH ITaTOTeHHOU MUKPOQIIOPHI U AP.

B nocteiHve TOABI MUKOIOT M, XUMUKH IPUPOSHBIX COEAMHEHHUIHA,
MeJUKH M OMOTEXHOJIOTH, KOTOPbIE Tellepb COBMECTHO CO3JAI0T
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HOBbBIE MeJUIIMHCKHE Mpernaparsl, 00paTuin 0ocoboe BHUMaHUE
Ha UMMYHOMOJY/TUPYIOIIYI0 aKTUBHOCTD JIEKAPCTBEHHBIX CPEJICTB,
1oTy4aeMsIx 13 rpu6oB. Cor/iacHO COBpeMeHHbIM JAaHHBIM, UMMYHO-
MOZY/ISITOPAMU CYUTAIOT JIFOOBIE BEIIeCTBA, KOTOPbIE OKAa3bIBAIOT CTH-
MYJIHpYIOlliee, CyTpecCcUpYIollee N PErysiTOpHOe BO3/eCTBHe Ha
MMMYHHYIO CUCTeMY, 8 UMMYHHBIH OTBET OPraHW3Ma HarpasjieH Ha
noJep>XaHre TeHeTHYeCKOI'o IIOCTOSTHCTBA ero BHYTPEeHHeH cpezibl
(ero romeocTasa). JlekapCcTBEHHBIE BeI|eCTBA MOTYT OKa3bIBaTh KaK
crienipUYeCKUi, TaK U HecrieuprUIeCcKUuii IMMYHOMOZY/THPYOLIHIA
3¢ deKT, ¥ B 5TOM OTHOLIEHUHU B TIOC/IeHee BpeMsi 0COObIN HUHTe-
pec BbI3BIBAIOT MHUIIe/THATbHbIE TPUOBI, 0co6eHHO Basidiomycetes,
KOTOpBIe C JABHUX ITOP UCIOIb3YIOTCS B TPAJULMOHHON BOCTOYHOM
MeJUIHEe KaK JIeKapCTBEeHHbIe CPeJICTBA.

VYixe B | Bexe Halleil 3pbl pUMCcKUI ydeHbIl /luockopug, oTMeTH I
JieyeOHbIe CBOVCTBA IMCTBEHHUYHOTO TPYTOBHKA. BRITSDKKY M3 3TOrO
rpuba MoOMoraay MPU HEKOTOPBIX YKeTyZOYHO-KHUIIeYHbIX 3a60/1e-
BaHusi. Haubosee mocToBepHble CBefieHUs O 1e4eOHOM JIeHCTBUHU
rpruOOB MOSIBUIMCTB Y)Ke OoJiee 3000 JIeT Ha3aZ, U TAKUMHU rprubaMu
assitotcss Fomes fomentarius, Calvaria (Langermannia) gigantea,
Lariciformes officinalis, Amanita muscaria, Claviceps purpurea, Tuber
sp., Morchella esculenta v fip. B mpouuiom Beke B HApOSHOM MeAH-
LMHe cpefy TPUOOB HAaMOObLIei MOMY/ISPHOCTHIO MOJb30BAHCh
Inonotus obliquus v Piptoporus betalinus, KOTOpbIe MPUMEHSTH KaK
PaHO3XUBJISIIOLINE Y IIPOTHBOOITYXO/IeBbIE CPEe/ICTBA.

[To3gHee MpeAIONOXUIN, YTO 3THU TPUOBI 06/IAJAIOT U 1OCTa-
TOYHO BBIPOXXEHHOU MMMYHOMOZY/IMPYIOIeil aKkTUBHOCTBIO. B XX
BeKe MHTEePeC CTa/IN BbI3bIBATH APYTHe PUObI, TOXKE OKA3bIBAIOLIME
6maronpusitHble teyeGHbIe 3ddekThl. ITO Lentinus edodes, Pleurotus
ostreatus, Ganoderma sp., Volvariella volvaceae, Flammulina velutipes
u 1p. Ho y)xe B 3T0 Bpemsi MeJULIMHCKOE UCITOTb30BAHUE ITHUX IPU-
6O0B OCYILIECTB/ISIOCH TAPA/IIENIBHO C YCTAHOB/IEHHUEM CBSI3U MEXY
J1e4eOHBIM 29 PEKTOM U XUMHUYECKUM CTPOEHHEM aKTHBHOTO HaYasia
JIEKapCTBa, MO3TOMY MPU U3/I0KEHUH [JAaHHBIX O JTeKapCTBEHHBIX
rpernaparax u3 rpuboB Mbl CUUTAIU Lie1eCO00pa3HbIM C/IeZ0BaTh
YKa3aHHO1 BbIIlle B3aMOCBSI3H.

VcenenoBanust 1e4eGHBIX CBOMCTB 6Aa3UAMOMHULIETOB TIOKA3aJIH,
YTO HanboJIee 3HAYMMBbI€ Pe3Y/IBTAThI [TOTyYeHbI C TOJIMCAXapUIAMH,
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OKa3bIBAIOLIMMU UMMYHOMOZY/IHUPYIOLIYIO ¥ IPOTUBOOITYXOJIEBYIO
akTuBHOCTU. Cpeay Bcex GHOMOrMYECKUX MOJIEKYI KMEHHO I10-
JIMCaxapHuAbl UMEIOT HaubOOoJIBIIYI0 CIIOCOGHOCTD K Tepejaye MH-
dopManuy, Tak KaK OJIMIOCaxapyibl U MOJTMCAXapUAbI CIIOCOOHBI
K MHOTOYHMC/IEHHBIM UHTEPKOHBEPCHUSIM 3a CYeT Pa3BeTBJIEHHON U
JIMHEITHOM CTPYKTYPBI. JTa rpOMa/iHasi IIOTeHIMaIbHas Baprabesib-
HOCTb oOecrnevyrBaeT GyHKUIMOHUPOBAHHE OY€Hb TOYHBIX Perysis-
TOPHBIX MEXaHU3MOB B ITPOLIECCaX KIETOYHBIX B3aUMOJEHCTBUIA.

B nocsiegHvie rogpl MOSIBUIMCH PAGOTBHI IO CO3IQHUIO IIPEIapaToB
13 rpu6oB, 06/1IaAOLUINX BHIPAKEHHON aHTUBUPYCHOM aKTHBHO-
crpio. MI3BecTHO, 4TO B coctaB rpuba varu (Inonotus obiquus) Bxo-
OUT CIOXKHBIN TOMUpEHONTKaPOOHOBBIM KOMIIEKC, BKTFOYAIOLHI
TaK)Ke MeJIAHWHBI ¥ TYMHUHOBBIE KHUC/IOTHI, KOTOPBIN IIPeJCTaB/IsieT
VHTepeC B KQ4eCTBe CO3/aHHsI IePCIEKTHBHBIX TPOPHIAKTUIECKUX
Y JIeKapCTBeHHBIX cpeacTB mpotusB BUY-Bos36ygurens. [TokasaHo,
YTO BOJHBIE DKCTPAKTHI U3 Yarv 0OHAPY)KUBAIOT TaK)Ke TPOTHBOBU-
PYCHYIO aKTUBHOCTH B OTHOILIEHUY BHPYCa IIPOCTOTO reprieca 2 TUIa
(TocymapcTBeHHbII HayYHbIH LIEHTP BUPYCOIOT MU ¥ GUOTEXHOIOT MU
«BexTop», KonbiioBo, HoBocrbupckast 06/1acTh; boranuyeckuii M-
crutyT uM. B.JI. Komaposa PAH - T.B. TennsikoBa, H.B. Ilcypuesa,
T.A. Kocorosa).

[ToydeHbl HOBbIE JAHHBIE O T'eMATONPOTEKTOPHOM AeHCTBUU
rpu6oB. OO0 «Tenna-Papmar» B 2005 I. 3aBepuInIa pa3paboTKy
GMOTeXHOJIOTMH T10 MTOJTyYeHHUIO HOBOTO JIEKAPCTBEHHOT'O CPeJICTBA
M3 3KCTpaKTa rpuba Fusarium sambucinum, o61aaro1ero renaTo-
IIPOTEKTOPHBIM [J€HCTBHUEM.

MexaHusm neye6HOTO 3PpPexTa 6GMOIOrHUYeCcKH aKTUBHBIX
BelllecTB IpubOB Majio u3BecteH. Ho mpeamnonaraioT, 4To Moiu-
caxapu/pl, TOIUCaxapuza-6eaKoBble KOMIUIEKCH U fpyrve BAB
rpuboB 00/1aJAI0T He «TOYEYHBIM» IeHCTBHEM, a CITIOCOOHOCTHIO
AKTUBUPOBATh UMMYHHYIO CHCTEMY, YBEJIMYHMBAsI, TAKUM 00pa3oM,
MOTEeHIMaI 3aIlUTHON aKTUBHOCTH OpraHu3Ma. BeuiectBa rpu6os
paccMaTpUBAIOT KaK My/IBTULIMTOKUHUHOBbIE MHYKTOPBI, BbI3bIBa-
IOI[MIe DKCIIPECCHIO T€HOB MHOTMX IUTOKUHUHOB.

B 10 xe Bpemst MHOTHIe BAB rpr60B sIBASIFOTCS aHTHOKCHJAHTAMH,
nepexBaTYMKaMH CBOOOIHBIX pasuKanoB. CiemyeT OTMETUTD U TOT
daxT, 4YTO IeKapCTBEeHHbBIE IIPenaparsl, MoTyYeHHble U3 TPHUOOB, B
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YaCTHOCTH, AHTUKAHI|ePOTeHHbIe 1 UMMYHOMOZY/TUPYIOLINe, UMe-
10T 60J1ee HU3KYIO CTOMMOCTD, YeM HX aHAJIOTH, CAHTe3UPOBAHHbBIE
XUMHYeCKuM crioco6om. Kpome toro, BAB rpru6oB He OKa3bIBatOT
TOKCHUYECKOTO eMCTBUSI, KOTOPOE OTMEeYaeTCs IPHU MPOXOXKAEHUN
Kypca aHTUPaKOBOU TepaIuu.

CrnemoBarenbHO, «KpacHas» OGMOTEXHOMIOTMsI FPUOOB MpeCTaB-
JisieT Co60M Ype3BbIYaliHO TepCIIeKTUBHOE HallPaB/IeHHe, HO YCITeXH
B paciiipeHnH 6a3bl IEKAPCTBEHHbIX IEPIIAPATOB U3 TPUGOB YETKO
CBSI3aHBI C OTpe/ie/IeHHBIMU YCJIOBUSIMU: TIOMCKaMH HOBBIX BUIOB
rpuboB, u3yvyeHHueM uxX GpU3N0IOTUHU U OUOXUMUH, Pa3BUTHEM CETH
Ce/IeKI[MOHHBIX TAb0PaTOpHii, TECHO CBSI3aHHBIX C TPOU3BOJACTBOM,
MPOBeIeHUEM JJ0- U KTMHUYECKHUX UCITBITAaHUM, T.e. TpeOyeT KBau-
UIIMPOBAHHBIX MUKOJIOTOB, TEHETUKOB, OOTEXHOJIOTOB, ME/IUKOB
Y JOCTaTOYHO GOJIBIINX PUHAHCOBBIX BIOYKEHHU .

MHTepecHO, 4TO COBIBAIOTCS MPeCKa3aHMsI HanboJjiee U3BECTHOTO
aHmMiickoro )xypHana «The Lancet», KoTopblii elne B 1925 T.IHcaI
0 TOM, YTO MeJULIMHCKHE CBOMCTBA rPUOOB MPeACTaB/ISIOT COO0M
HEeHCCSIKaeMbI MCTOYHUK /11 HOBBIX T€PANleBTUYECKUX MCCIIef0-
BaHMU.
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Enena IlerpoBHa

AJIEXUH
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SAHa DpyapaoBHa
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