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Ha npuxaazni Tppox mramiB Ganoderma adspersum, suninenux y I'pysii, Kurai Ta Ispairi, mokasano
3JaTHIiCTh BUINUX I'pubiB MPOAYKYBaTHU IJIiKaHMU, IKi € aKTUBHUMHU iHTriOiTopaMu (iToBipycHOI iH(eKIii.
AXTUBHI aHTUBipyCHI IIpemrapaTu riIikKaHy 3 Milesito rpuba MOKHA OTPUMATH BOLHOIO, KMCJIOTHOIO Ta JIYK-
HOIO eKCTpaKIliero. BcTanoBaeHo 3maTHiCTS TiIikany G. adspersum aKTUBYBaTH 3aXUCHI MeXaHi3MU POCIUH
i mpuraiuyBaTu iHQeKIifiHy Ta PEIPOAYKTUBHY aKTUBHICTE Bipycy TioTIoHOBOI Mo3aiku (BTM). CrifikicTs
TIoTIOHY 70 BTM-indekiii mig BuauBoM riaikamy GopmyeTrbes de novo 3a yduactio Tpanckpunilii PHK na
marputi kiaituaaol [JHK, uyrauBoi mo gmii cmermumdiumoro iHri6biTOpy IIbOTO mpollecy akTHHOMINuHY .
Kpim Toro, BuABIeHO 34aTHICTD IOoJicaxapuay OpurHiuyBatu penpoaykiiizo BTM sa cucremHol BipycHOL
iH(pexIii.

Knwwuoei cnoea: Basidiomycetes, Ganoderma adspersum, TJIiKaHU, aHTUBIpyCHA aKTUBHICTH,
Bipyc TIOTIOHOBOI MO3aiKu, BipycocTiiikicTb pocaus, aktuHoMminuH I, Nicotiana
tabacum, Datura stramonium.

Buii rpubu nopagry Basidiomycota 3 nas-
HiX-TaBeH BUKOPUCTOBYIOTh Y HAPOIHINT Meau-
IUHI K JiKapchKi 3acobu Bij 6araTbox 3aXBO-
poBaHb. OCOOJIMBO ITUPOKOTr0 BIKUTKY IIle 3a
cepenHbOBiUYSA BOHU HAOYJIM B HAPOOHINA Memu-
nuHi Cxomy. 3ragKku IIpo IiJIOIIi BJIACTUBOCTI
basumiampbHUX rpubiB y €Bpomi Ta IliBHiuHIiN
Awmepuiri HajmexaTb 10 mIisHimmoi g;o0u, a BUB-
YeHHA IX AK IIOTEHITiaJIbHUX M:Kepes (hapMaKoJIo-
TYHUX Ta MEIUYHUX MperapaTiB po3mouaocs
auirie HemroxasHo [1]. Bike mepri mocaimxeH-
HA IIOKas3aju, 10 OasupiaabHi rpubum € He-
BUYEPIIHUM [PKEPeJIOM PeYOBUH, AKi MalTh
JiKyBaJIbHi BJIACTHMBOCTI IITOJ0 UMCJIEHHUX 3a-
xBopoBaHb [2, 3]. Cepen TiKapChbKUX PEUYOBUH
3 rpubiB Basidiomicetes mepeaycim 3acayroBy-
IOTh Ha yBary IJIiKaHU Ta KOMILJIEKCH 1X 3 IIPO-
TeIHOBUMMY KOMIIOHEHTAMU — IMeITUAOTIiKaHI
Ta TIIKOIPOTeIHMW, AKi MAlOTh PisHY XiMiuHy
OymoBy I pisHi Tumm OioJsoriuHOi aKTHMBHOCTI
[4—6]. BcramoBseno, 1o Iii Oiomosimepu Ta
iHIIL CIIONIYKU He JIMIe 3JaTHI 3axXuIlaTh Xa-
3diHa Bim fAil HeraTMBHUX UYWHHUKIB HABKO-
JUIITHBOTO cepenoBuina [7, 8], axe i1 MOXKYTH
TMOBUTUBHO BILIMBATH HA OPTaHiZMHU JIOAWHU
i TBapuUH 3aBOAKUN IXHIM iMyHOMOZIYJIIOBaJb-
HUM, aHTUBIpyCHUM, aHTHOAKTepiaJbHUM Ta
MPOTUNYXJUHHUM BJIACTUBOCTSAM, a TaKOMK

3IAaTHOCTI IIiATPUMYBATHU 3aTaJIbHUUA I'OMEOCTas
oprauismy [9—11].

XimiuHa mpupoa i CTPYKTYPHI 0coBJIMBOC-
Ti ByTrJIeBOABMiCHUX 0i0JIOTIUHO aKTUBHUX IIpe-
mapariB i3 BUIUX IpudiB 3ayieKaTh BiJ pisHUX
YNHHUKIB, 30KpeMa BiJl BUIYy Ta IIITaMy IIPOAY-
IeHTa, YMOB JKUBJIEHHSA, CIIOCOOIiB eKCTpaKIfii
Torro. Burii 6asugiomineru i, 30Kpema, rpudu po-
ny Ganoderma npoayKyoOTh 6i0JI0TiYHO aKTHUB-
Hi posray:KeHi IVIIKaHu, 10 MiCTATH Y TOJIOBHOMY
JauIosi (1—3)-, a B 00KOBUX BiATATYKEeHHIX —
(1—4)- ra (1—6)-38’az3ani P-D-riamoxomipaHo-
sunbHi ommuuini [3-6]. Came 3 P(1—3)-raiko-
BUTHUMU 3B’SI3KaMU, MOJIEKYJAPHOIO MAacCOIO
Ta CTYIIEHEM PO3TaIYKEHOCTI IToIicaxapuIHOTO
JIAHITIOTa aCOIliIOI0Th HPOTHUOYXJMWHHI Ta iHMri
Oiosoriuni BracTuBocTi rpubHMX rurikaxiB [12].

3 JiTepaTypu BiJomMO, ITIO TJIiKAHU, TPOJIY-
KOBaHi JeaKMU 0aKTepiaMu, MiKPOCKOIIIUHNMU
rpubamMu Ta APiKIIKaMU, MalOTh aHTU)ITOBI-
pycHy aktuBHicTh [13, 14]. OgHak, CTOCOBHO
AKTHUBHOCTI BYIJIEBOABMIiCHUX TOJIiMepiB
BUINUX I'pubiB I10/I0 BipyciB pocauH B JiTepa-
Typi € Juite MOOAMHOKI poboTu. 30Kpema, I0-
KasaHo, IO IVIIKOIIPOTeiH, AKUH Ma€ JeKTUHO-
BY aKTHUBHICTH, BUIiJIEHUH i3 IIJIOZOBUX TiJ
Agrocybe aegerita, MoKe IPUTHITyBaTU PO3BU-
TOK BipycHOI iH(eKIil HIJIAXOM IIOPYIIeHHSA
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IpoIecy IPOHUKHEHHA BipyCHUX YaCTOK Y KJIi-
TuHy [15], a eK30IeT0IAPHUH TVIIOKYPOHOKCH-
aomaHaH Tremella mesenterica 3naTeH iHIyKY-
BaTH PO3BUTOK BipyCOCTiKOCTI y pOCJIUH,
AKTHUBYIOUN KJIITUHHUNA cuHTe3 de novo [16].
Okpim TOrO, BiOMO, IO CyMapHi moJricaxa-
pUAHI TpemapaTyé 3 KYJIbTYPaJbHOI PiAMHN
Ganoderma lucidum ta G. applanatum Taxox
MaloTh IIOMIpHY aHTUBIPYCHY aKTHUBHICTH ¥
pocauHax ToTIOHY [17].

OCKiJIbKM OCTaHHI BUAW BUABJIAJUN JINIIIE
HEe3HAUHY aKTUBHICTH IIIOJ0 IPOAYKYBaHHSA iHTi-
OiTopiB BipyciB, MeTo0 HaIloi pobdoTu OyJIO BU-
mpobyBaTu iHmI Buau rpubiB poxy Ganoderma
SIK TIPOAYIIEHTU aHTUBIPYCHUX TUIIKaHIB, 30KpeMa
G. adspersum. YIneTsca Ipo BUJiIeHHS, JaCTKO-
Be OUUIIEHHS Ta JOCTiIKeHHA aHTUBIPpYCHOI aK-
TUBHOCTI MMOJIicaxapuaiB 3 MilleJIito JaHOTO BUIY.

MaTepiaau i meToau

06’ekmu docnidwensv: tpu mramu G. ad-
spersum (II, 844 ta 1259, KyasTypu Xaiidch-
KOro yHiBepcuTeTy, I3painb), BuaijeHi 3 0ioeHo3iB
I'pysii, Kuraio Ta Ispaimio, Bipyc TIOTIOHOBOI
mosaiku (BTM, mram U,) ax Tect-Bipyc, poc-
auHan HaguyTauBoro ao BTM copty TiOTIOHY
(Nicotiana tabacum L.) Imynuuii 580 Ta ioro
CIPUHAHATINBOTO MYTaHTYy, AKUHA YHACIiIOK
KyJbTUBYBAHHSA i pereHeparii in vitro BTpaTtus
N-reH HagUyTJIUBOCTi, a OT:Ke, U 3MATHICTH JIO
JokraJrisarii Bipycuoi ingexii [18]. Ha meprrmnx
eTarax JOCJIiI’KeHb AK TeCT-POCINHU BUKOPUC-
TOBYBaJX HAAUYTJIUBI POCIMHU AYypPMaHY
(Datura stramonium L.), aki cayrysaau Ta-
KOMK iHgumKaTopaMu iH(pEeKIiHHOCTI Bipycy min
yac BUBUEHHA BIIUBY IVIIKAHY Ha PEIIPOAYKIIIIO
BTM y TkaHWHAX TIOTIOHY. POCIMHU BUPOIIY-
BaJu y BeTeTaliifiHoMy OYAMHOUYKY 3a IPUPOJI-
HUX YMOB OCBiTJIEHHA, BOJIOTOCTi Ta TeMIlepa-
Typu. ¥ IOCJIig 3ajydanu POCIUHU y Bimi
4-6 cupaB)KHiX JIUCTKIiB.

Ompumanna npenapamié 2aixany. B po-
6oTi OyJio BUKOpuUcTaHo minesaiit G. adspersum,
BUPOIIEHN 3a TMINOMHHOTO KYJIbTUBYBaHHA Ha
CUHTETUYHOMY CEPEJOBUIINI TAKOTO CKJAAY
(r/n): raoko3a — 15; menToH — 2,5; ApimK KO-
Bu#i excrpaktr — 3; KH,PO, — 0,5;
MgSO, -+ 7H,0 — 0,3; Na,HPO, — 0,2; pH 5,5.

IIpuHIIUTIY MeTOOMKMU OAepPs;KaHHA Ipera-
pariB riuikany OyJam TaKUMHU, AK i IPU OTPH-
manHi P(1—3)-pf(1—6)-raokany («raHogepa-
HYy») 38 immux BugpiB Ganoderma sp. [19].
Heouumnieni mosricaxapumHi mpemapaTtu omep-
JKyBaau 3 JgiodinmizoBamoro wmimesairo rpuba
BOJHOIO, JIYJKHOIO Ta KUCJOTHOIO EeKCTpakK-
miero.
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Boodna ekcmparxuyis. [Insa oTpuMaHHA «BOJI-
HOT'0 eKCTPaKTy» TJIIKaHy CIOYaTKY i3 CUPOBU-
HU BUJAQIAJNA HU3SBKOMOJIEKYJIAPHI CIIOJYKH.
s mporo o cyxoro minenito rpuba G. adsper-
sum, peTeJbHO HoApibHeHOro y (dapdoposiit
CTYIIIi B MPUCYTHOCTI KapOOPYHIY, DOJaBau
85% -1t posumH eranoay (1:5, B/0) i kun’aruin
BOPOIOB:K 3 rox. IIpomenypy eKcTpakiiii crrup-
ToM moBTOproBaau Tpudi. Illopasy ocan Bimok-
pemaioBanu nentpudyryBauaam (7 000 g,
15-20 XB) Ta BUKOPUCTOBYBAJIU Yy IIOMAJIbIII
po6ori. [I1s1 oTpuMaHHsA «BOAHOI» (hpariii riri-
KaHY [0 3BLILHEHOTO BiJi HU3bKOMOJIEKYISIPHUIX
CIIOJIYK TOMOTEeHAaTy Millesiio JoaaBaJu BOAY
(1:5) i gun’aruau aporarom 3 rox. IIpomenypy
noBTOpIoBau b pasdiB. ExcTpakT Bigginamu Bin
HEPO3UMHHUX PEIITOK IeHTPu@yryBaHHAM
(7000 g, 15-20 xB) Ta 06’emuyBasu. Orpuma-
HUI eKCTPaKT IIiAgaBaJii 1iaaidy IpoTHu IIPOTOY-
HOI Ta AUCTUJIHOBAHOI BOJM, IIOTIM yIaproBau
0 MiHIMaJIbHOTO 00’€My Ha POTOPHOMY BHUIIA-
pioBaui. [To KoHIIeHTpaTy gomaBaiu 1/5 06’emy
cyMiIri i30aMiJIOBOTO CIIUPTY Ta XJIOPOMPOPMY
(1:10), cymir iHTEHCUBHO CTPYIITYBaJJIU ITPOTS-
rom 10 xB, nmeaTpudyrysaau (7 000 g, 20 xB)
nnasa pospinenHsa gas. Cragiro memporeiHisarii
eKCTPaKTy B TAKMH caMUil CIIOCi0 MOBTOPIOBA-
JIA I1le pas3, eKCTPaKTH 00 €JHyBaJ Ta BUCY-
IIyBaJId B CyOIiMallifiniit cymapiri.

Jyscrna ekemparyis. [1nsa oTpuMaiHg «JIYK-
HOI» (paxmii raikany no 1/2 wactTuHU HEPO3-
YUHHOTO 0OCaJy, IO 3aJIMINUBCA ITiCJIA BOJHOI
eKCTpaKirii, gogasaau cyMmimr 5% -ro posuuHy
NaOH ra 0,05% -ro posuunny NaBH, (1:5, B/0)
i Kum’ aTuam BOpoaoBs:k b rog. IIpomenypy mosTo-
proBaau nBiui. PeakIiiiro ogep:KaHOTO eKCTPaK-
Ty moBoxuau n0 pH 4,0 romaBaHHAM KOHIIEHT-
posamoi HCIl. Ilpm 1boMy yTBOpIOBajJach
MaKcuMaJbHA KigbKicTs ocany. IIpermmmirar
Bigminanu nearpudyrysasaam (7 000 g, 30 xB),
a meHTpudyrar miggaBagu miajaisy IpoTHU IIPO-
TOYHOI Ta IMCTUJIHLOBAHOI BOJIU i IPOBOAMIIN J0-
JaTKOBE OUHINEHHS BiJl IIPOTEIHOBUX JOMIIIIOK,
momibHo M0 «BOAHOI» Gpariii. Ouuirenui
eKCTPaKT yIapioBaju a0 1/5 momepegHbOTrO
00’eMy, a maJii BUCYNIyBaJauW B CyOJiMaItidiniit
CyIIapIIi.

Kucaomna excmparuyis. Ilnsa orpuMaHHA
«KHUCJIOTHOI» (hpakiii ririkany mo 1/2 wactuuu
HEPO3UYMHHOTI'O 0Cafy, III0 YTBOPIOBABCS 3a BOJ-
HOi ekcrpakmii, momaamu 0,01M H,SO,
i ku’ atuau apotsarom 4 rox. Ilpomenypy mos-
TopioBaau aBiui. ExcrpakTu 30upanam Imiciasd
neutpudyrysauaa (7 000 g, 20 xB) i migmgasa-
JIY TiaJ1idy IpOTH IIPOTOYHOI Ta JUCTUILOBAHOI
BOJM; IMOAAJIBIITY O0OPOOKY IIperrapaTy mIpOBOU-
JIM B TOM caMmuii cIocio, 110 i y pasi oTpuMaHHs
JIY3KHOTO eKCTPAKTY.
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Buxin nmpenapartiB Bu3Hauaau BaroBUM Me-
TOZOM.

Insa mepeBipKM aHTUBIPYCHOI aKTUBHOCTL
OTPUMAaHUX TpenapariB ixHi BOAHI po3YMHU
y pisaux kKoHImeHTpaliax (1-2 000 mkr/m)
nonasasiu o cycrensii BTM (4 Mxr/mir), iHKY-
oysaau 30 XB Ta iIHOKYJIIOBAJIM JIiBi IIOJJOBUHKH
JUCTKiB, a mpaBi — iH(piKyBasu BipycoMm y Tii
caMili KoHIleHTpAaIlii 6e3 moJricaxapumy.

Cryninp mpurHiueHHA BipycHOl iHMerIii
BU3HAYAJINW, BPAXOBYIOUM KiJIBKiCTh HEKpPO3iB
Ha MOOCJiAHIT i KOHTPOJBHIA IOJOBUHKAX
JUCTKIB, 3a (hopMYyJIOO:

I=1 - O/K)x100%,

me I — BigcoTok iHri0OyBamHS HEKPOTHUYHUX
ypasKkeHb (HEKpOo3iB);
I — cepenHe 3HAYEeHHA KiJIBKOCTI HEKPO3iB
y mocJrimi;
K — e X caMe B KOHTPOJII.

HocaigkeHHda NTPOTUBIPYCHUX BJIACTUBOC-
Tel TVIIKaHy IIPOBOAMJIN HA POCIMHAX TIOTIOHY
copry Imynnuii 580 3a meromaMu, OIHUCAHUMU
"Hamu pamime [9]. Bogui posumuu riaikany
B KoumeuTrparnii 500 MKr/mja BBOLUIU CYO-
emiZepMaJbHO 3a AOIOMOTOI0 iHCYJiHOBOTO
MIIPUIA B JiBi IOJOBUHKY JUCTKiB, a uepes 1,
3, b ra 7 ni6 indikysasmu BTM. ¥V npagi moo-
BUHKU, AKi OyJIu KOHTPOJEM, BBOAUJIU BOJY.
Crynine s3axucry abo iHAyKOBaHOI Bipyco-
critikocti (IBC) BupaxoByBasu 3a (opMYyJIOioO,
HaBeJIeHOIO BUIIIE.

s BUBUEHHA MeXaHi3My iHAYKOBaHOI TJIi-
KaHOM CTiMKOCTi 3acTOCOBYBaJIW aHTUOIOTHK
akTuHoMinuH I (AM]I) Ak cnemudivyamii iari-
6irop JJHK-zanexxunoi PHK-monimepasu. AM]]
(10 MKr/MJ1) BBOAUIN B MiMKKJITMHHUIN IIPOC-
Tip ogHOYACHO 3 IToJicaxapumoM abo uepes 2 10-
0u ImicJis poro.

s BUBUEHHSA BIJIMBY TJIIKaHY Ha Pempo-
nykiito BTM BukKopucToByBajiu i30JabOBaHi
JUCTOBI AucKm abo JUCTA MYTAHTY TIOTIOHY
(N. tabacum) copry Imyrauit 580, medimurao-
ro 3a N-remom HamguytausocTti [18]. IIpenapar
BBOAMJIN CyOeIlilepMaJIbHO [0 Ta IIicJsd iHOKY-
asaiii Bipycom 3 imTepBasiom 30 i 60 xB. Jluc-
TOBi AmCKU abo BiOKpeMJIeHi Bil pOCJIUH JIUCT-
KU iHKyOyBaJu y BOJIOTi# Kamepi 48 romg mpu
25 °C pnsa makonwuyeHHd Bipycy. [HpeKifiHicTh
BipyCy mepeBipAJi HA POCIUHAX-IHAUKATOPaX.

PesynbraTu migpaxyHKy HEKPO3iB migmgaBa-
JIX CTAaTUCTUYHIN 0OpoOIIi 3a TapaMeTpUIYHUMU
KpuTepiamu pisHuieBum meroxom [20]. 3ua-
YYHIIiCTh Pi8HUILH (BiAHOIIIEHD) cepefHiX JaHUX
(p) y TabMMUAX  BUPAKAIU  CUMBOJIAMU:
T pL0,1%;5 71 0,1% < p<1%; 1 1% < p
<5%;%:p>5%.

Pe3y.TIBTaTI/I Ta 06FOB0peHHH

Binuit rauasHUYE rpub G. adspersum cipu-
YMHSAE CEePIIeBUHHY T'HUJIb OYKiB, Oepis Ta iH-
MIUX JINCTOBUX IIOPifl i TOIIUPEHU TePeBaKHO
y TPOMiuHi# Ta cyOTpOmiuHili I'pyHTOBO-KJIiMa-
TUYHUX 30HAX cBiTy (puc. 1).

Puc. 1. Ilnonxosi Tina Ta cnopanriii rpu6a
G. adspersum, mo pocre Ha 6epesi
[http://www.floralimages.co.uk]

ITeit rpu6 MOKHA KYJIBTUBYBATH HA IIITYUYHUIX
JKUBUJIBHUX CEPEeNOBUINAX 3 YTBOPEHHAM Mi-
meJitoo, AKUH JIETKO CeIapyloTh Ta BUKOPUCTO-
BYIOTH IK CUPOBUHHUI MaTepiaj AJid OTPUMAaH-
Ha Olosjoriumo axkTuBHUX riikauiB [5]. Big
xXiMiuzOl OymoBU OiomoJIiMepiB 3a/I€KUTh IXHS
GiojsioriuHa, y TOMYy 4MCJIi I aHTHUBiIpycHa, aK-
TuBHicTh. 1li BIacTuBOCTI riaikomosimMepiB 3y-
MOBJIEHI TaKOMK INITAMOBUMHU OCOOJUBOCTSIMU
TPOAYIEHTIB Ta YMOBAMU iX KYJbTUBYBaHHSI.
A BUABJNIEHHA HaANOIJMBIIT aKTUBHUX ITPOJY-
IeHTiB aHTUDITOBIpYCHUX PEYOBUH Y IIOMY-
aauii G. adspersum HaMu cIIoYaTKy OyJIO IPO-
BeJIEHO [JOCJiJKEeHHsA TPbOX IITAMiB IIbOTO
BUAy rpuba, BUIiIeHUX i3 pisHmMxX OioleHO3iB
(T'pysii, Kurarpo ta Ispaimo). Kpurepismu
BiiOOpPY TIPOAYIIEHTIB CAYTyBaau BUXiJ mpema-
pariB ruika"Hy Ta 3MaTHICTH IX NPUTHiUyBaTH
posBuTok BTM-indekIii y HagAqUyTINBUX POC-
JUHAX.

VYV pesyJsbTaTi IpoBeAeHUX MOCIIIKEHDL 0Y-
JIO BCTAHOBJIEHO, 110 Bci mramu G. adspersum
MaiiyKe OJHAKOBOIO MipOI0O 3IAaTHI IIPOAYKYBATH
moJjricaxapuau, 10 MOYKYTb aKTHUBHO iHriOyBa-
1 iHpexruiinicts BTM in vitro (tabaursa). Ce-
pel BWJIYUYEHUX IIpenapariB HalaKTUBHIMINM
mogqo BTM BuABuMBCA mpemapar, OTPUMaHUMN
BOJHOIO €KCTPaKIli€l0. 3MaTHICTh, IPUTHIUYyBa-
™1 BipycHY iH(peKIito Ha 50% i 6inbIle y HHOTO
crocTepiraeTnscsd, K IPABUJIO, BXKe Y KOHIIEHT-
paiii 1 mr/mi, a za 90% i Buie — y KoHIle-
arpaii 10—-100 MKr/mi Ta gemro 30iJbIIyeThb-
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cd 3 il migBuimeHHAM. [HIIII mpemapaTy TakoMX
MaJii BUCOKUU pPiBeHb iHTiOyBaJIbHOI aKTHB-
HOCTi, IIpOTe BiH OYB HUKUYKNM IIOPiBHAHO 3 Ipe-
nmapaTaMu, OTPMMaHUMM BOAHOIO (paKILi€lo.
Oco06JIMBO IIe CTOCYEThCA «JIYKHOrO» IIperapa-

Ty. MOKJINBO, y IIpoIieci JIy:KHOI Ta KUCJIOTHOI
00pOOKM TmoJicaxapuay HOPYIIYEThCA HOTO
CTPYKTypa abo K BOJOI0 i3 CHPOBUHHOTO Ma-
Tepiany BUIYYalOTHCA KOMIIOHEHTH, OiIbIII aK-
TuBHi 1fogo BTM.

AxTuBHicTS ITaMiB Ganoderma adspersum sk IPOAYLEHTIB IIiKaHiB,
3nmaTHUX npurHivyBatn indexniiimicte BTM Ha nuctkax D. stramonium

IIItam rpu6a IIpenmapar Konuentpanis, Rim,}c.ic“, HeKPO3IE / aucr Ipurnivenns, %
MEKT /MJX Hocomin Kourpoias
1 2 3 4 5 6
1 2,5 5,2 51
10 2,1 6,3 67"
100 2,3 10,4 787
Boguuii
500 0,4 9,8 96"
1000 0,3 9,0 97
2000 0 9,2 100"
1 17,8 32,6 457+
10 17,4 34,6 50"
100 13,8 44,8 69"
II Kucaorunii
500 2,8 38,1 93"
1000 4,0 37,4 897
2000 3,0 34,7 91+
1 23,6 38,6 39"
10 3,4 8,6 55"
. 100 3,3 11,6 727
Jly:xunit
500 2,2 8,0 727
1000 1,6 14,9 89"
2000 2,2 13,0 83
1 8,3 26,0 68"
10 8,3 17,9 54
100 0,9 26,1 96"+
Boguuit
500 0,8 22,7 96"
1000 0,9 24,9 96"
2000 0,3 28,7 99
1 13,1 29,6 56"
10 9,1 24,0 627
100 5,6 21,9 747
844 Kucnorumit
500 2,0 38,5 95"
1000 0,8 25,5 97
2000 0,2 7,3 97
1 26,8 66,3 60
10 17,9 46,5 61"
100 17,0 35,3 527
Jlyxuuit
500 11,3 34,8 68"
1000 3,8 30,7 88"
2000 3,3 17,3 81"
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ITpodosicenns mabauyi

IITItam rpuba IIpenapar Konnentpanis, KiJILE.iCTL HOKPOSIE / aucr IIpurnivenns, %
MEKT /ML Tocurin KonTpoas
1 2 3 4 5 6
1 9,6 36,8 T4+
10 5,7 31,9 82
. 100 0,3 27,3 99
Boguuit

500 2,5 61,6 96"
1000 4,1 54,5 92+
2000 1,4 37,3 96+

1 17,1 23,8 28°

10 22,4 33,6 33"
100 7,3 27,5 T4+

1259 K i

e 500 6,7 26,3 75
1000 4,8 31,1 857
2000 1,4 37,5 96"

1 26,0 27,8 6°

10 36,2 53,7 33°
. 100 11,9 33,1 64"

Jy:xunii

500 17,0 31,3 46"
1000 15,3 30,2 50"
2000 10,6 57,0 817

Hpumimra: *: p<0,1%; 7:0.1% < p<1%; 2 1% < p<5%;°%:p>5%.

IITo cTrocyeThbecss BUX0OAy mpemnapariB, TO BiH
Yy pisHUX IITaMiB-IPOJAYIIEHTIiB OyB Maii:Ke Of-
"HaxoBuM i cramosus 8,0-8,5; 11,0-11,51i 4,0-
4,5% 3a BOAHOI, JIYKHOI Ta KHCJIOTHOI €KC-
Tpakiiii, BiAmmoBigHO.

Ia momaibIIuX OOCIiAMKeHb aHTU(ITOBI-
PYCHOI aKTUBHOCTI IIiKaHy Ta BUBUEHHS MeXa-
HidMiB mpurHiyeHHsa po3BUTKYy BTM-indexrii
Ha iHDINX MOAeJAX HaMu O0yJ0 o0paHo IIpela-
par, orpuMmaHuii i3 mimnerniro mramy II G. ad-
spersum 3a BogHOI ekcrtpakIii. Ileit nmpemapar
MaB HaWBUITY aKTUBHIiCTh mmogo BTM.

AnTuBipycHa aid riaikaHOBUX IIpemaparis,
BUJIyUeHUX 3 Minenito G. adspersum, momi6HO
o iHmux moJgicaxapugis [12—-15], moxke r'pyH-
TyBaTUCh, IPUHAWMHI Ha IBOX iMOBipHUX Me-
xaHisMax: 1) akTuBallid 3aXMCHUX pPeaKIii
POCJINH, 3yMOBJIEHUX TE€HOTHUIIOM DPOCJIUHU-Xa-
3diHa; 2) OesmocepemHEe 3HUMKEHHS pPEIpo-
OyKRIIil un iHdeKmifiHol aKTUBHOCTI Bipycy in
vivo. [Insa Toro, 100 IepeBipuTH 3TaTHICTH
raikany npurHiuyBatu BTM-ingexriiio 3a pa-
XYHOK BIJIMBY Ha IMPUPOJHI MeXaHi3MU CTiil-
KocTi, 3ajyeskHi Bijg reHoruny pociumHu [13],
HaMu OyJIO HOCJIiIKeHO OoT0o aHTUBIPYCHY akK-
TuBHicTH HA N. sanderae ta N. tabacum. 11i Bu-
IU POCJWH 3a peakIliero mioxo iHdexiii BTM
PiBHATBHCA TUM, IT10 Y IIepIHIoro BigcyTHit N-ren
i, oTiKe, MexaHiI3M JokaJisarnii BipycHoOI

ingexrii (JIBI), xoua mepBuHHI HeKpo3u Ha
iHOKYJIbOBAHMUX POCJAMHAX 3a 3BUYAMHUX YMOB
BUPOIIYBaHHA POCJIMH YTBOPIOIOThCA ¥ iHAYKO-
BaHa Bipycocriiikicts (IBC) posBuBaeThesa [18].

Hammumu gocaigamu 6yj10 BCTAHOBJIEHO, 1110
TJIiKaH, DJOMaHUII MO BipyCHOTO iHOKyJIIoMa B
kouteuTparii 500 ta 1000 MKr/MJj, TPUTHIUY-
BaB YTBOPEHHS JOKAJIbHUX HeKPo3iB Ha 90-98%
Ak y N. tabacum, tak i B8 N. sanderae (puc. 2).
IIpryomy aKTWMBHiICTH TperapaTry CYTTEBO He
3ajieskaJja Big oro mosu.

OT:xe, CTYHiHb IPUTrHiveHHA iH(QeEKIiliHOC-
Ti BTM riaikaHom cyTTEBO He 3aJIeKUTh BiJ re-
HOTUITY Xa3sdiHa i, 30KpeMa, BiJl HAsgABHOCTI B Te-
HOoMi N-rema, 1o merepminye mexaHism JIBI,
TOOTO, OCTAHHIN Hif BILIMBOM HAHOTO IIOJIica-
xapuny He mopyiryerbesa. IIpore Ha mizcrasi
OTPUMAHUX JaHUX He MOKHA 0yJI0 BUKJIIOUATH
MOJKJIMBOTO BILJIMBY MOT0 Ha iHIII 3aXMCHI Me-
XaHisMU poOCJIMH, 30KpeMa Ha (opMyBaHHA
IBC, ekcmpecisa skoi He 3aBK/IU KOPEJIIOE 3 Ha-
asuicTio Mmexauismy JIBI [13]. BiacyTaicTs Ta-
KOI KOpeJdAllii mokasaHo # y BUKOPUCTAHUX Y
Hamux pociinax pociamuax N.sanderae [21].
Kpim Toro, He MoKkHA OyJI0 BUKJIIOUUTH MOK-
JUBicTh 6e3mocepesHboro MPUTHIUeHHS TUIiKa-
HOM mporliecy penpoxaykiii BTM y TkanmHax,
3aBAAKYU YOMY IE€PBUHHI HEKPOTUUYHI yparKeH-
HaA, copuunHioBani BTM, Ha iHOKyJIbOBaHUX
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Puc. 2. AkrusHicTb raikany G. adspersum mopo indexuiinocti BTM Ha pocannax
N. sanderae ta N. tabacum

JUCTKAaX He 3 ABJAITHCA 30BciM. Buxonsum is
ouX MipKyBaHb, MU BUIPOOyBajau TJIiKaH
G. adspersum K MOMKJIUBUHN iHIYKTOD pe3ucTe-
HTHOCTi y «KBasinamguytausux» (N. sanderae)
i saguytnuBux (N. tabacum, coptr ImynHUi
580) no BTM pisHOBUAiB TIOTIOHY.

Hna mocmimkeHHS IHIYKTOPHWX BJIACTUBOC-
Tei rutikany G. adspersun BUKOPUCTOBYBaJIU PisHi
koHteHTparii (50, 100, 500 MKr/Mi1) mpemapary,
€KCTParoBaHOTO 3 MiIleJIif0 BOAOI0, OCKIIbKY ITei
mpelapaT MaB HABUIITUY PiBEHb AHTHUBIPYCHOI aK-
TUBHOCTI in vitro (quB. Tabi.). Y pesyabTaTi 0yJI0
BCTAHOBJIEHO, IO ONTUMAaJIbHA KOHIIEHTPAILiS Oa-
HOTO TIperapary, gKa, 3a HAIIUMU TOTePeIHIMU
CTIIOCTEePE)KEeHHAMN, TaKOK He BifsHavasiach
TIOMiTHOO TOKCUYHOIO JTi€I0 IITOI0 POCJIUHHUX TKa-
HUH 1 MaJia BUCOKY aHTUBIPYCHY aKTUBHICTb, CTa-
HoBuyaa 500 MKr/miu. ¥ Takiii KoHIleHTpallii
nosicaxapuy iHgyKyBaB 65% cCTifiKocTi TIOTIOHY
o HacTymHOI iHoKyasarii BTM B:xe uepes oxHy 110-
Oy TicJis BBeIeHHA MOT0 B MIsKKJIITUHHUH TIPOCTiP
JIUCTKIB. 3i 301IbIIIEHHAM iHTEPBATY MisK BBEJI€H-
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E 50
= 40
=
5 30
& 20
10
0

HAM TIpenapaTry Ta iHOKYJIAIEI0 1HIYKTOpHA aK-
TUBHICTB JIEITI0 3HIKYBAJIACh i Ha 5-Ty 100y CTaHO-
Buia 50%, a Ha 7-my — 37% (puc. 3).

Y mporieci BumpoOyBaHHA IHIAYKTOPHUX
BJIACTUBOCTEM IyIikaHy y pocaunax N. sanderae
0yJIO BCTAHOBJIEHO, ITT0 TTOJIicaXxapui B 3a3HaUe-
Hill KOHIeHTpAIlii He BJIMBaB Ha (DOPMYBAHHS
IBC y nmux pociuHax (maHi He HaBeaeHO), X0Ua,
AK TOKa3aHO y MOIlepemHiX Jocjaimax, IPUrHi-
YyBaB POSBUTOK JIOKAJIbHUX YPAYKEHDb, CIIPUYHU-
HeHUX INepBuUHHOIO iH(eKIiieio BTM (puc. 2).
Omxke, IpUTHiUYeHHA BipycHOI iH(eKIii y gamo-
T0 BUAY MAa€ iHIMUI XapaKTep.

3acTocyBaHHa iHri6iTopa TpaHCKpUIITii
PHEK ma marpuni JHK — axtunominuny [
(10 MKr/MJI) Ha pocJMHAX TIOTIOHY, 00po0Je-
HuX riaikasom (500 MKr/mir), 3a OJHOYACHOTO
abo HapisHoro (uepes 2 mobu micyisg BBeIeHHSA
iHIYKTOpAa) BBEJIeHHS ITIOKAa3aJio, 110 iHAYKOoBa-
Ha II0JicaxapuaoM CTIiHKiCTh TOBHICTIO IIPUTHI-
yyBajach UM AHTHUOIOTUKOM HE3aJeXKHO Bin
yacy i crmoco0y foro BUKOPUCTAaHHS (puc. 4).

T'nikanm

KouTpoas

5 Yac MK BBeZleHHAM IJIiKaHy
Ta iHoryasamieio BTM, no6a

Puc. 3. Bnnus raikany G.adspersum (500 MKr/mMiI) Ha CIPUITHATINBICTS POCINH TIOTIOHY
copry Imynanuit 580 uromo BTM
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KouTpoab

AMI

riaikan + AM/]]
(uepes 1 no0Oy)

riaikad + AM]]
(ogHOUaCHE
BBEJIEHHS)

T'nikanm

0 20 40 60

80 100 120 140 Copuitarimusicts, %

Puc. 4. Buims AM]I, Ha po3BUTOK cTiiiKoCTi pociuH TIoTIORY IMmyHHMIT 580 1o BTM,
ingyxkoBaHoi raaikanom G. adspersum

Ot:xe, OIHUM 3 MeXaHi3MiB aHTUBipyCcHOI mii
riikany G. adspersum € aKTUBAIA KJITUHHOTO
TeHoMa, 30KpeMa IIPoliecy TPaHCKPUIIILil iHdop-
maritinoi PHK Ta aktuBarii cuHTe3dy HOBHUX
IPOTEeIiHiB Yy KIiTHHI, HeOOXiZHUX AJIS POSBUTKY
cTifikocTi pocauH M0 BipycHoi imdexwrrii [13].
Bongwmouac, mpuruiuenHa iH(peKIiiHOI aKTUB-
Hocti BTM y uyramBomy Buzai N.sanderae
(puc. 2) MOTJIO CBiAYUTY TPO iHTIOYyBaHHSA pel-
POAYKIIil Bipycy B IPUCYTHOCTI HmOJIicaxapumy.

HificHOo, mocaif:KeHHs BIJIUBY TJIIKaHy Ha
penpoaykitito BTM y uyTamBoMy MyTaHTi TIO-
TIOHY, IO pearye Ha iHOKYJIAI[iI0 UM Bipycom
CUCTEeMHOI0 iH(eKIlie0, OCKiJIbKHM B3axXUCHi
MexaHidMM, KOHTPOoJboBaHi reHoM N, TyT Bif-
cytHi [18], mokasaJo, 110 JaHWH MoJicaxapupy
OpUTHIUYyBaB BipycHY iH(eEKIio y pa3i BBe/ieH-
HA B JIUCTA SIK I0, Tak i micasa iHokyaanii BTM
(puc. 5). Immumu caoBamu, TJIiKaH CIpPaBJIsE,
OYeBUJIHO, AK IMPOoPiLIaKTUUHY, TaK i Tepales-
TUYHY Oil0 Ha BipycHy iH(exrmiro. OgHak ciifg

120
100
80

60

40

IudexniiinicTs, %

20

30 xB 10 30 xB micuas
iHORyAmil iHORyIAIil

60 xB 10
iHOKyIAMmii iHOKymAIil

3a3HAUYUNTH, I110 aKTUBHICTE IIpemapary 0yJa me-
1110 BUIIIOIO IIPU BBeAeHHi 110T0 B POCJAMHHI TKa-
HUHU O0 iHOKYJIAIMii, Xoua piBeHb iHTiOyBaHHA
Bipycy B ycixX BapiaHTax pi3HUBCA HEiCTOTHO.
Iz mux cmocrepeskeHb BUILIUBAE, 10 JaHUHA
moJricaxapujy, MOMKe TOPYIIyBaTU IIPpUHAWMHI
paHHi eTanu BipycHOro iH()eKITiTHOTO mpoIiecy,
AK1 He 3aJeKaTh Bii HAOUYTJIMBOI peakIrii Ta
0B’ A3aHUX 3 HEI0 3aXMCHUX MeXaHi3MiB.
TakuM YWHOM, HAIIUMU JOCJiIKEeHHIAMUN
BCTAHOBJIEHO 3HaTHiCTh Tiikany G.adspersum
aKTUBYBAaTU 3aXWCHI MeXaHi3M1 HAAUyTJIUBUX
pocauH Ta mnpur"HivyBaTu po3BuTok BTM-
indekmii B TKaHWMHAX YYyTJWBOTO Xas3diHA.
TobTo BiH Mae INIMPOKUII CHEKTP aHTUBIpPyCHOL
aKTUBHOCTI, KA peai3yeThbCs, 3 OAHOTO OOKY,
OesmocepenHiM ab0 OIOCEepPeKOBAHUM IIPUTHI-
YeHHAM iH(peKIIITHOCTI Ta PerIpoayKIIii Bipycy in
vivo, a 3 IHIIToro — iIHAYKIIi€I0 3aXUCHUX PeaKITii
HaIUyTJIUBUX POCIUH de novo. 3OaTHICTH
IPUTHIUYYBaTH PEIPOAYKILiIO Ta iH(pEeKITiTHICTD

60 xB micia  KorTposab

Puc 5. Bnuus raikany G. adspersum Ha penpoaykniro BTM y pocanHax MyTaHTY TIOTIOHY
(copt Imynnwuii 580), yyTaANBUX O IHOTO Bipycy
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BTM mo:xe 6yTm 3ymMOBJIeHa BILJIMBOM ITOJica-
xXapuny AK Ha Ipollec iHPiKyBaHHA YYTIUBUX
KJiTHH, TaK i Ha paHHI eTamu PenpoayKIlii Bi-
pycy, a came: Ha JempoTeiHisalliio BipycHOi
PHEK Ta/ abo mouaTkoBi cramii peasisariii Bi-
PyCHOTO TreHOMA B KJIITHHI Xxa3aiHa.
OTpuMaHHS Ta BUABJEHHA aHTU()ITOBipyC-
HUX BJIACTUBOCTEN TJIIKAHY, 110 IPOAYKYETHCA
Ganoderma adspersum, € BayKJIUBUM IJIs TI0-
IaJIbIIIOTO0 BWBUYEHHA I[HOTO IIOJIicaxapuuy.
ABTOpHM MaloTh Ha METi IPOBECTH XPOMATO-
rpadiuHe OUYMUINEHHSA, BUSHAUUTU MOJIEKYJIAD-
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Excnepumenmanvri cmammi

T'JINKAHBI BBICIHIETO
BASUIUAJIBHOI'O TPUBA
Ganoderma adspersum (Schulzer) Donk:
MNOJYYEHUE U AHTUOUTOBUPYCHAA
AKTUBHOCTbH

A.T. Kosanenko'
O. H. I[Toauwyx!
C. II. Baccep®

"MHCTUTYT MUKPOOUOJIOT U 1 BUPYCOJIOTHN
uMm. [. K.3a6omoraoro HAH Vkpauns:, Kues
*Nucturyt 6oranuku um. H. I'. Xomogmoro HAH
Yxpaunsl, Kues

E-mail: udajko@ukr.net

Ha mpumepe Tpex mrammoB G.adspersum,
BbIZeJIeHHBIX B I'pysuu, Kurae u Mspauie, moka-
3aHa BO3MOYKHOCTDH BBICIIIUX TPUOOB IPOIAYIIAPO-
BaTh INIMKAHBI, ABJIAMOINNECA aKTUBHBIMU WUHTHU-
ouTopaMu (QPUTOBUPYCHOM MH(PEKINN. AKTUBHBIE
AaHTUBUPYCHBIE IIpemapaTbl W3 MUIleaus rpuba
MOJKHO TOJIYYUTH C IIOMOIIBIO BOJHOM, KUCJIOT-
HOU M IIeJIOUHOM SKCTPAKIIUK. ¥ CTAHOBJIEHA CIIO-
COOHOCTS ITOJINCAXaPUIHBIX IIPEIIapaToB U3 MUILe-
aus G. adspersum aKTUBUPOBATH 3alllUTHBIE
MeXaHM3Mbl PAaCTeHUN M MHTUOMPOBATHL UHQEK-
IIUOHHYIO W PEIPOAYKTUBHYIO (DYHKIIMIO BUpPyca
tabaunoil mozauku (BTM). YceroitunBocTs Tabaka
K BTM-undeknuu moa BIUAHUEM TJIMKaHa (op-
Mupyercss de novo IpU yYaCTUU TPAHCKPUIIUU
PHK na marpure kiaerounoii [[HK, uyBcTBUTEIb-
HOHM K AeNCTBUIO CIeNmU(PUUecKoro MHTUOUTOpa
3TOTO IpoIecca — akTuHoMunuHa . Kpome To-
T'0, BBIABJIEHA CIIOCOOHOCTS IIOJICaXapuia o aB-
aats penpoxaykinuio BTM B pacreHmax Tabaxa
IPU CUCTEMHOM BUPYCHOU MH(pEKIINN.

Kntwouesvte cnosea: Basidiomycetes, Ganoderma
adspersum, TIWUKAHBI, aHTUBUPYCHAS aKTUB-
HOCTBH, BUPYC Ta0AUHON MO3aWKM, BUPYCOYCTOI-
YUBOCTh pacTeHuit, aktuHomunun [, Nicotiana
tabacum, Datura stramonium.

GLYCANS OF HIGHER
BASISDIOMYCETES MUSHROOM
Ganoderma adspersum (Schulzer) Donk :
ISOLATION AND ANTYPHYTOVIRAL
ACTIVITY

O. G. Kovalenko!
E.N. Polishchuk!
S. P. Wasser?

'Zabolotny Institute of Microbiology and
Virology of National Academy of Sciences
of Ukraine, Kyiv
“Kholodny Institute of Botany of National
Academy of Sciences of Ukraine, Kyiv

E-mail: udajko@ukr.net

High fungi ability to produce glycans which
are active inhibitors of plant virus infection has
been shown in three strains of G. adspersum iso-
lated in Georgia, China and Israel. The antiviral
preparations may be obtained using water, acid
or alkaline extraction. Ability of G.adspersum
glycan to activate the plants protective mecha-
nisms and to inhibit the infectious and reproduc-
tive functions of tobacco mosaic virus (TMV) has
been determined. Resistance of tobacco to TMV
infection under glycan influence is formed de
novo by participation of the mechanism of RNA
transcription on the cellular DNA matrix which
are sensitive to influence of specific inhibitor
actinomycin D. At the same time, ability of poly-
saccharide to suppress reproduction of TMV in
plants with systemic viral infection has been
found.

Key words: Basidiomycetes, Ganoderma adsper-
sum, glycans, antiviral activity, tobacco mosaic
virus, virus resistance of plants, actinomycin D,
Nicotiana tabacum, Datura stramonium.
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