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AHHOTaNNsA

B skcmiepuMeHTax ¢ MyTaHTHBIM IITaMMOM Aspergillus awamori 66A, comepxamumM pe-
KOMOHHAHTHBIH Ca’'-3aBHCHMBIIT (JOTOUYBCTBUTEIBHBI GETOK — SKBOPHH, H3y4eHbI KIETOU-
Hbiii 1 Ca’'-0TBETHI HA BO3/CHCTBHE nepMeadIM3UPYIOIIEro (GyHrummaa — amQorepuiuaa B.
Kiteto4Hblii 0TBET (PMKCUPOBAJIH 110 U3MEHEHUSIM POCTa M Pa3BUTUSI MUKPOMHUIIETa (MHULINA-
sl IPOpacTaHusl CIOp, pa3pacTaHue MULEIHs, HHTEHCUBHOCTh CIIOpooOpa3oBanus). MHKy-
6upoBanue cnop A. awamori (24 4, 30 °C) B xxunkoii cpene Borens, conepxkareii amgore-
PULIMH B KOHEYHBIX KOHLEHTpanusax 2.5, 5.0, 10 MxM, npuBoauno k 2—3-kpaTHOMY yBeIHue-
HHUIO KOJIMYECTBA CIIOP C POCTKOBOHM TPYOKOH IO CpPaBHEHHIO C KOHTPOJIBHBIM BapHaHTOM
(cpena 6e3 ¢pyrrunmaa). C yBenmudeHHeM KOHIEHTpauuu ¢pyHrunuaa 1o 20 MM gmcio crop
C TIPOPOCTKOBOM TPYOKOH OCTaBaJOCh Ha YPOBHE KOHTPOJIBHOTO BapHaHTa. [[0303aBUCUMBIi
a¢ ekt amporepunHa OBLT BBISIBICH Y A. awamori Takke B IpoIeccax pa3pacTaHus MUIIC-
1M ¥ COpo0oOpa3oBaHus NMpH KyJIbTUBHPOBAaHHM MHKPOMHIETAa HA IUIOTHOH cpexe Borems.
V3MeHeHus cofepkanns BHyTpuKierouroro Ca’’ B oTBeT Ha jeiicTBHE aM(OTEPHIIMHA Perki-
CTPHPOBAIIM METOJOM PEKOMOMHAHTHOTO SKBOPHHA IO WHTEHCHBHOCTH JIFOMHUHECLCHIMU
(orobenka IKBOpHHA, SKCIPECCUPOBAHHOTO B MUKPOMHUIIET A. awamori. Benuuuna ucmyc-
KaeMOTO CBETa SKBOPHHA KOPPETHPOBAIA C yPOBHEM IHTO30IbHOT0 cBoboHOro Ca’’, IToka-
3aHO, YTO Cpa3y IOCJie BHECEHUS B KJICTOUHYIO B3BECh BBICOKMX KoHueHTpanuii (10, 20 MxM)
¢yHrunuaa, B OTIMYKME OT KOHTPOJIS U JeUCTBHS Manbx 103 (2.5, 5.0 MkM) atoro aHTHOHO-
THKa, B KIETKaX A. awamori BOSHUKAIOT KaJIbIMEBbIE BCIBIIKA. [IOBBINIEHHBIN ypOBEHb
BHYTpHKJIeTOuHOro Ca®’ He CHIDKAJICS JI0 MCXOHOTO HA MPOTSKEHHH BCETO TIEPHOJIA HCCe-
JIOBAaHMS M KOPPENINPOBAJ C YTHETEHHEM POCTa U Pa3BUTH rproa.

KuroueBnie ciioBa: Aspergillus awamori, peKOMOMHAHTHBIN 3KBOPHH, MEpMEaOUIH3H-
o ) 2+
pyromuit pyHrunun amoTepulH B, kieTouHblii 0TBET, cropooOpasoBanue, Ca’ -OTBeT,
nuHamuka Ca®’.

BBenenue

OnHUM U3 BOKHBIX HANPaBICHUH MO OTPAHUYCHUIO PA3BUTHUS ATOT€HHBIX MHUK-
POMUIIETOB, KOHTAMHHUPYIOIINX CEMEHAa pacTeHHH, sIBIsieTCs pa3paboTka OUOIOTH-
YECKHUX METOJOB 3allUTHl pacTeHuil. Tak, B quTepatype uMerorcs cBeaeHus [1], uro
00paboTKa ceMsiH SUMEHsI MpernapaTaMid MUKPOOHOTO MPOUCXOKACHUS MPUBOIUT K
CHIDKEHHIO KOJIMYeCTBa (PUTOMATOTCHHBIX MHUKPOMHIIETOB, XOTS YacTOTa BCTpedae-
MOCTH CanpoTpoHBIX TPUOOB pojia Aspergillus ocTaeTcst BRICOKOW, YTO MOXET OBITh
00yCJIOBJIEHO KaK CIIOPYJIUPYIOIIUM MOTEHIUAIOM, TaK U BBICOKOM aHTaroHHCTHYe-
CKoil akTuBHOCTBIO Tpuba. Cpean MUKPOMUIIETOB pona Aspergillus mpUCyTCTBYIOT
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MUKOTOKCHYHBIE ¥ TIOTEHIIMAIHHO MMAaTOTEHHBIE /IS YeJIOBeKa BUABI. MHOTHE BHIBI
Aspergillus BpIpabaThIBalOT MUKOTOKCHUHBI — BTOPUYHBIE META0OJIUTHI, 001 aroIIne
TOKCHYECKUM, KaHLIEPOT€HHBIM, MyTareHHbIM JIEHICTBHEM Ha OpPraHU3M 4YellOBeKa U
JKUBOTHBIX. HekoTophIe BUABI acTiepriiil IPOaYIUPYOT adIaTOKCHHEI, OKa3bIBAIOIINE
(uTorokcuueckuil A3PQPEKT B OTHOUICHUU BEreTUpYOmUX pacteHuit. [Ipu neiicrBun
Ha YeJioBeKa, 0COOEHHO Ha JieTeil, aiaTOKCHHBI OKa3bIBAIOT T€MaTOTOKCHYECKOe Jei-
CTBHE, YTHETAIOT (PH3MYECKOE ¥ YMCTBEHHOE Pa3BUTHE, CHIDKAIOT OOIIYIO KI3HECTOM-
KOCTb Opranusma [2].

Bricokast TOKCHYHOCTH TPHOOB pojia Aspergillus v BblpaXKeHHas YCTOWYMBOCTh
K 00paboTKe Pa3TUIHBIMU MMPOTHBOTPHOKOBBIMU ITpeTiapaTaMy OOYCIIOBIMBAET TIOMCK
HOBBIX OMOJIOTUYECKH aKTHBHBIX BEIIECTB, CIIOCOOHBIX TOJTHOCTHIO MOJABIATH pa3-
BuTHE acneprwul. OcoOblli HHTEpEC B 3TOM ILIaHE MPEICTaBIIeT aMpoTepulnH B.
OTOT Ipenapar, SBISSACH MPEICTABUTENEM ITOITUEHOBBIX aHTHOMOTHKOB, 3(ppeKTHBHBIN
B OTHOIIIGHUW MHOTHX ITATOTEHHBIX TPHOOB, BO30YyIUTENEH pa3TUYHbIX 3a00ICBaHHI,
B TOM 4YHCJe HE TMOJIAIONIUXCS JICYCHUIO IPYTUMH MPOTUBOIPHOKOBBIMH TIperapa-
TaMu [3], MOXET OKa3aThCs MEPCIEKTHBHBIM B Ka4eCTBE MPOTHBOTPHOKOBOTO Cpe/l-
CTBa B OTHOIICHUHU aCTIePT UL

Kak moboe Bo3neiicTBue Ha KieTKy, 3ddekr amdorepuinHa Ha MUKPOMHIIET
A. awamori sBuseTcs cTpeccopHbIM. /[ amekBaTHOTO pearupoBaHMs Ha ACHCTBUS
CTPECCOPOB IMPO- M SYKAPUOTHBIE OPraHU3MbI BBEIPA0OTAM PsIi BHYTPUKICTOUYHBIX
CUTHAJBHBIX CHUCTEM. YHHMBEPCAIBHOW MOJIEKYJIOH CHTHAIBHBIX CHCTEM B KIIETKE
SIBIISICTCS KAJIBIMIA, OCYIIECTBIISIONINN TPOLIECCHl TPAHCIYKIIMHA Pa3TMYHBIX BHEITHIX
ctuMynoB [3, 4]. Bo3Hukaronme B OTBET Ha BHEIIHUE BO3JCUCTBUS Ca*'-Bembiiku
OKa3bIBAIOT BIMSHWE Ha Takhe (U3NOJOTHYECKHE IPOIECCHl KaK POCT W JIeJICHHE
KJIETKH, 00pa30BaHue MOKOSIINXCS (hOPM y MUKPOOPTAaHU3MOB, arionTo3 Y MHOTOKJIE-
TOYHBIX OPTaHU3MOB. BMecTe ¢ TeM B juTepaType UMEIOTCS JIUIIb eANHUYHBIE CO00-
IIEHHs OTHOCHTENbHO yuacTus Ca’ B peryIMpoBaHHH MPOIECCOB POCTA TH( U BETB-
JICHUSI MHLIEIHSI MAUKPOCKONMMYECKUX TpuOoB [5, 6]. OqHON U3 MPUYHH STOTO OBLIO
OTCYTCTBHE TPAKTUYHBIX M HAJCKHBIX METOJIOB MOHHTOPHUHTA BHYTPUKICTOYHBIX
CBOOOHBIX MOHOB KaJbIMS B JKUBBIX KJeTKax. [lImpokre BO3MOKHOCTH perucTpanuu
u3meHennii Ca’’-oTBeTa Ha BHENTHHE BO3ACHCTBHSA OBUTH IOTyYEHbI IPH HCIIONB30-
BaHUU B Ka4yeCTBE TECT-O0BEKTAa MYTAHTHOTO IITaMMa Aspergillus awamori 66A
C DKCTIPECCUPOBAHHBIM OEJIKOM — SKBOPHHOM, 3MHUCCHUS (POTOHOB KOTOPOTO 3aBHCHUT
OT KOHIIGHTpALMH BHyTpHKIeTouHoro Ca’",

Lenp HacTosmeit paboThI — OLIEHKA B3aUMOCBS3H pocTa A. awamori U conepxa-
HUS MOHOB KaJIBIIUSA B IIUTO30JIe Tpuba pona Aspergillus, MOABEprHyTOrO BO3IEHCT-
BUIO TIEpMEa0MIN3HUPYIONIET0 PyHTHIHaa — aMmQoTrepunrHa B.

MaTepI/IaJ'ILI U ME€TOAbI

OOBeKTOM HcCIeoBaHug ObLI MYTAHTHBIM ITaMM Aspergillus awamori 66A,
TpaHCPOPMUPOBAHHBIN C MIOMOIIBIO SKBOPUHA, TF0O0E3HO MpeloCTaBICHHEIH Tadopa-
TOPHEH UCCIIETOBAHUS KIETOK MUKPOMHIIETOB DIMHOYPICKOTO YHUBEpCUTETA [7].

A. awamori xynerusupoBanu npu 30 °C B xkunkoit cpene Borens ¢ nobarienuem
caxaposbl (cpena BC) u Ha mmoTHOM cpene (2%-HbIi arap) TOTo e cocTaBa, odora-
meHHoH Tiroko30i (cpena OCI) [8]. DkcepuMeHTHI TPOBOIUIN Ha MOHOCIIOPOBOI
KyJIbType A. awamori, IJisl TOJIy4eHUs] KOTOPOW TOTOBHJIM KOHUAUAIBHYIO CYCIICH3HIO
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rpuba ¢ TutpoM 20—30 crop/mit cpeap! Boremns. Ha moBepxHOCTH KHIKOM Cpeasl Tpud
poc B BUAE OTAEIBHBIX MUKPOKOJIOHHH, KOTOPBIE Yepe3 24 4 WHKyOallH MepeHOCHIN
Ha TUIOTHYIO cpeny Borems. Ilocne 7-cyrounoro BeipamuBanus npu 30 °C criopbl
C TIOBEPXHOCTH arapu3oBaHHOU cpeabl cMbiBaiu 0.8%-HpIM pactBopoM NaCl (PZ),
OTMBIBAJI OT CPeIbl U OCTaTKOB Mullenus nentpudyrupoanuem (3000 g, 15 mun),
pecycnenaupoBanu B (PZ) u xpanwmm npu 4 °C. KoHIIEHTpauio Crop Ompeaeisuia
noacyeToM B kamepe ['opsieBa. IInoTHOCTE B3BecH cIOp, MCIONB3YEMOH B OIBITAX
coctasisuia 300000 criop/mit.

B kauectBe pyHrunmaa ucnons3zopaiu amdorepunud B (pupma Sigma, CIIIA),
CUHOHUMBI aHTHOWOTUKA: Amfostat, Amphotericin B, Fungilin, Fundizone n np. [3].
BnusiHne aHTHOMOTHKA Ha Pa3MHOXEHUE KIETOK A. awamori yYuTHIBAIU TPH €ro
JIeHiCTBUM B pa3Hble (a3bl pocTa rpuoda.

Hauano npopactanust cnop A. awamori o neiictBueM aMm(poTepULIHA ONpene-
JSUIOCH TI0 CKOPOCTH MX Ha0yXaHHs U KOJMUYECTBY CIOp C POCTKOBOI TpyOkoil. HaOy-
XaHUe CIOp aHAJM3UPOBAIM B Karwie >kuakoi cpenasl Borens (10 M) Ha crekie mpu
koHIteHTpamuu 300000 criop/mit 1 conepxannu aM(MOTEPUIIIHA B KOXI0U Mpode 2.5,
5.0, 10, 20 MmxM. Bo u3bexaHue BBICBIXaHHS CPEIbl CTEKIIa CO CIIOpaMH MOMEIIalH BO
BIaxHyto kamepy (100%-nas BnakxHocTs) U BeiaepkuBanu npu 30 °C B Teuenue 6 4.
B ombiTHOM M KOHTpONBHOM (cpena 0e3 pyHrunmoa) BapuaHTax depes Kakable 2 4
C TIOMOILBIO OKYJISIP-MHKPOMETpa U3MEPSUIN JUaMeTp cHop (d, MKM) Ha MHUKPOCKOIIE
Zeiss Axioskop 40 (bupma Carl Zeiss, ['epmanns).

[Ipopacranue cnop uccnepoBanu npu ux uaKyOarwm (30 °C) B xuIkoi cpeme
Borens B npobupkax. KoHuentpamus criop B kaxaoi npodupke gocturaia 300000/m,
conepxkanue amporepurHa cooTBeTcTBoBao 2.5, 5.0, 10, 20 MmxM. B Teuenne 24-
4acOBOM MHKyOallMy PErMCTPUPOBAIM KOJIMYECTBO CHOP C MPOPOCTKOBON TPYyOKOH
(ragano nar-asbl) U ONMPENeIsIi BETBICHHE POCTKOBOM TPYOKH (Ha4ano SKCIIOHEH-
nuaiabHOU (asel). KonmwdecTBo crmop ¢ poCTKOBOM TpyOKOH M OTBETBJIICHHS TH( OT
TJIaBHOM MPOPOCTKOBOW TPYOKH MOACUUTHIBaIM B Kamepe [ opsea B 20 momisx 3pe-
HUsI. B KOHTpONEHOM BapuaHTE B CIIOPOBYIO CYCIEH3HIO TOOABIISUIM PacTBOPHUTEND
aMmpoTepunrHa (TUCTHIIINPOBAHHAS BOJIA).

O neficTBUM (QyHTHIHIA HA SKCIMOHCHIUAIBHBIA POCT A. awamori Cy[IuId To
CTETICHH pa3pacTaHus MHLENUS Ha MJIOTHOH cpene Borens (paanyc KONOHHH, MM).
st atoro criopst (300000 criop/miT) HHKYOHpPOBAK B KUIKOH cpene B TeueHue 24 4
(Hagano asbl 3KCIIOHEHIMANIBHOrO pocTa). B cyTouHy0 KyJabTypy HOOaBISLIM aMm-
(dorepuuH B pa3HbIX KoHIEHTpanusx (2.5, 5.0, 10, 20 MkM) 1 JOMOTHHUTENBHO pac-
THJIH ee B TeueHue 24 1. 3areM KyiabTypy A. awamori (0.1 MKJI) mepeceBaiii Ha arapu-
30BaHHYIO cpeny Mo Kparo yamku [lerpu u BeipamuBanu npu 30 °C B TeueHue 7 CyT.
Paguyc xonmoHMM MHUpPOMHUIIETa HAa arape U3MepsuId depe3 Kaxaple 24 4 U BBICUUTHI-
BaJTM OOIIYIO M YACIBHYIO0 CKOPOCTH pocTa rpruda mo Meroay [9].

[Ipu n3yuennn BnusHMASA aMpOTEPULIMHA HA CHOPOHOILICHUE PACTYIIEH KYJIbTYPbI
A. awamori ObUTH COONIOJICHBI TE€ YK€ YCIOBUS SKCIIEPUMEHTA, YTO M MPU PETUcCTpa-
LM pa3pacTaHusl KOJOHUH MUKPOMHUILIETA MO ACHCTBUEM 3TOT0 GyHrumuaa. Crnopsl
A. awamori, npeaBapuTenbHO WHKyOUpoBaHHEIE (24 4, 30 °C) B mpobupkax co cpe-
noii Borens, conepakarei amporepurus (2.5, 5.0, 10, 20 mxM), BoiceBanu (0.1 MK)
Ha MIOTHYIO cpeny Borens. Uepe3 kaxzapie 24 4 B mpoliecce 7-CyTOYHOTO pocTa
rpuba BIOJb JUHUM OKPY>KHOCTU KOJIOHHH JJaOOPAaTOPHBIM CBEPJIOM BBIpe3aii OJIOKU
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arapoBOi KyJbTyphl, KOTOpPbIE NMOMEIIATIN B XKHUIKYIO CPely, W ISl OCBOOOMKIEHUS
CIIOp BCTPSAXUBANU KyJIbTypy Ha kadanke (200 06./mun). KonnuecTBo cmop B ompe-
JieJIeHHOM 00beMe B3BECH MOACYUTHIBAIM B Kamepe [ opsieBa.

BnusiHue amporepuniuHa Ha colepKaHue KaJbLMs B LIUTO305e A. awamori o1l-
penensiau MeToAoM PEeKOMOMHAHTHOTO SKBOpHHA. V3MepeHHe KOHIEHTpAluH Kajb-
[¥sI CTAJI0O BO3MOYKHBIM OJIaroiapsi HCIoJb30BaHUIO B pab0oTe MYTaHTHOTO IITaMMa
A. awamori 66A ¢ peKOMOWHAHTHBIM T€HOM MeNy3bl Aequorea victoria, OTBETCTBEH-
HBIM 32 cuHTe3 Ca’ -3aBHCHMOr0 (hOTOUYBCTBUTEIHHOTO GETKa — SKBOPUHA C MOJICKY-
nspaoit Maccoit 21.400. Kak m3BectHO [10], 5KBOPHH COCTOUT M3 OJHOW IMOJIUIICTI-
TUIHOW LIETIH, allo3KBOPHHA, TUAPOGOOHOTO JIIOMUHOpOpPa, KO3JIEHTEpa3uHa U CBS-
3aHHOTO KHclopoJa. B pe3ynprare npucoeAMHEHUS HOHOB KalblMA K ABYM M3 TpeX
KaJTbIIUHACBSI3BIBAIONTNX CAWTOB B 9KBOPUHE OCIIOK MPEBPAIIACTCS B OKCUTEHA3Y, KO-
TOpasi KaTAIM3UPYET OKUCIICHUE CyOCTPaTHOTO KOBJICHTEPa3HHa ¢ IMOMOIIBIO CBS3aH-
HOTO KUCJIOpoJa. DTO MPUBOIUT K JIIOMHUHECHEHIUU YKBOPUHA (M3IIyYSHHUIO TOIy0Oro
CBETA, Amax = = 470 HM), HHTEHCHBHOCTh KOTOPOTO 3aBHCHT OT KOHIICHTPALMU CBO-
OOHBIX HOHOB KaJIbIIHSL.

W3mepeHne TIOMUHECLICHIIMH KBOPUHA MPOBOAMIIM B KJIETKaX KyJIbTYpPbl, KOTO-
pyIo BBIpalMBaiu B XKHUIKOHM cpene Borens B 96-knetounoit Matpuue. B kaxmyro
a4yeiiky matpuibl BHOcHIHM 100 MKJI CyCHeH3HH CIIOp ¢ HadajdbHOW KOHIIGHTpamuen
500000 xnerox/mn u uHKyOUpoBanmu mpu 30 °C no moctmxeHus Hayana (asbl dKC-
NOHEHIUAIBLHOTO pocTa (24 ). 3ateM KyIbTypy A. awamori HHKyOUpOBajIH B Teye-
HUE 4 4 C CeNeHTPa3HHOM JJIsi BOCCTAHOBIIEHUS 3kBopHuHa. [locie 3Toro B Kaxmyio
SYEHKY C KyJIbTYpPOH BHOCHIIM aM(OTEpUIIMH B KOHEUHBIX KOHIEHTparwsx: 2.5, 5.0,
10, 20 MmxM. B xoHTponbHBIE 00pa3ibl BHOCHIM B TeX K€ 00bEMax pacTBOPUTENH
anTuOmoTrKa. VI3MepeHnst Ha TaHHOM 3Talle CKPUHUHTA OCYIIECTBISLINCE 3a 10 MuUH.

OMHCCHIO CBETa U3MEPSUIN C MOMOIIBIO JTIOMUHOMETPA, BBIpaXkasi €e B OTHOCHU-
TenbHBIX cBeTOBBIX enuHHuuax (OCE). IlockonbKy sMHccHsI CBETa OUYCHb HEBEIIMKA,
JUTSL €€ U3MEPEHMSI UCITOJIB30BANIN CTICIHABHEIN moMuHOMETp (Microlumat LB 96P,
EG&G Berthold, I'epmanust), ocHameHHbIi GoToyMHOXHTENeM. B skcnepuMeHTax
YCIIOBHSI MHKYOAIMU KYJIbTYPBL A. awamori 66A OblM TaKUMHU ke, Kak onucaHo [11].

IIpr 06palOoTKe MONIyYEHHBIX PE3YyJbTaTOB IPUMEHSIM METOJ BapHALMOHHO-
CTaTUCTUYECKOr0 aHaJIM3a C UCIOIb30BaHUEM KpUTepus goctoBepHocTH P < 0.05.

Pe3y.]'leaTI)I H UX oﬁcymneﬂue

[lpu wuccnemoBaHwm BiUsHUSA aM(OTEPUIIHA HA TMPOpPACTaHHUE CIOP WU POCT
KYJIBTYpPhI A. awamori IPexke BCETo ObUIA MOo00paHa UX ONTHMAaJIbHAsl KOHIICHTPa-
s, KoTopas cocrasisiia 300000 crop/mn xumkoit cpenst Borems. Mcmonp3oBanue
CYyCIIeH3UH crop 0oJiee BRICOKOH TUIOTHOCTH 3aTPyAHSJIO IIPOBECHHUE dKCIIEPHUMEHTA
BCJIEJICTBUE arjioMepaliy CIop U 00pa3oBaHUS CIOXKHOW CETH M3 IMEepenIeTeHHBIX
rud IpU UX TPOPACTAHHH.

HeiictBue amdotepunmHa Ha A. awamori UCCIENOBaIN C YY€TOM H3BECTHBIX
JITAHHBIX, YTO BBICOKME KOHIICHTPALMH aHTHOMOTHKA OKa3bIBAIOT OAKTEPUITUIHOE JICH-
CTBHE, a IPU CPEIHUX JI03aX ero HabromaeTcs 6akTeprocTaTHIecKoe IeHicTBIE, KOTIa
OIOKUPYIOTCS (DYHKIMH Pa3MHOXKEHUS KIETKH TP COXPAHEHUH €€ KU3HECTIOCOOHO-
ctd. OTHOCHUTEIBHO HHU3KUX KOHHCHTpaI_[I/Iﬁ aHTHUOMOTHKOB HMEIOTCS JaHHBIC O POC-
TOCTUMYJIUPYIOIIEM IeHCTBUH MX Ha KIETKY [12]. B COOTBETCTBHUE C M3I0KEHHBIM
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Puc. 1. Jlunamuka u3MeHeHus pasMepa crop A. awamori Tipu UHKyOanuu B cpene Borens,
coJieprKalllel pa3Hble KOHIEHTpAIMK aM(pOTepHLIMHA: K — cpefa 0e3 pyHruuuaa; on — Bapu-
aHTHI OITbITa ¢ yHruIuaoM B 1o3ax 20 (a), 10 (6), 5.0 (), 2.5 MkM (e)

IpHU TOA00pe A03bI aMPOTEPHUIIHA UCCIIEAOBAN €r0 (PUTOTOKCHUYECKH dPPEeKT Ha
3epHax saMeHs (copT 3aszepckmii-85). [Tocme 006paboTKH MpeaBapUTEILHO 3aMOYCH-
HBIX CEMSIH SIUMEHS aM(OTEpUIIMHOM B Pa3HbIX KOHLCHTPALUIX PETUCTPUPOBATIN SHEP-
THIO IPOPACTaHMS M BCXOXKECTh 3€peH KOHTPOJIBHOTO (HE0OpaOOTaHHBIX aHTHOHOTH-
KOM 3€peH) U ONBITHOTO BapuaHToB. COIJIACHO IOIYyYEHHBIM pPe3yJibTaTaM, MaKCHU-
MalbHas 1032 aM(OTepUIMHA, TP KOTOPOH POCT 3epHa HE YTHETAJICs, COCTABIISIIA
2.5 MxM. Ilo manHeIM nuTepatypsl [12], HU3KHE CTUMYIUPYIOUIHNE KOHIIEHTpalUn
anTuOmoTrka B 2—10 pa3 MeHbBIIEe BEIMYUHBI OaKTepUITUAHON 103l [loaToMy mpu
U3yuyeHUH (QYHTULOUIHOTO ACHCTBHSA aM(OTepUIMHA HAa MHUKPOMHULET A. awamori
B DKCIIEPUMEHTAX MCIIOIH30BAIH 3TOT aHTHOMOTHK B fo3ax: 2.5, 5.0, 10 u 20 MxM.

O BausHuUM amMQOTEpUIMHA HA IEPBBIM 3Tam MPOpacTaHusl cuop A. awamori
B )KUAKOH cpeae Borems cynuim mo n3aMeHeHHIO UX oObeMa B pe3yibTaTe Hadyxa-
HUs1. OOBIYHO HAOYXaHHUE CIIOP MPOUCXOTUT BCIICACTBUE MPEBPAILICHHN JHIOTEHHBIX
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Puc. 2. Ciops1 4. awamori ¢ IpopocTKOBON TPyOKoi depe3 12 1 MHKyOaluu B )KUAKOH cpene
Borensi. M3o0paxkenne Ha cBeTsioM ()OHE, MOJNYyYEHHOE ¢ TMOMOINbI0 40-KpaTHOrO CyXOro
oowekTuBa. lTpuxpasen 10 mxm. CTpenkamu 0003HaUCHBI POCTKOBBIC TPYOKHU OT CIIOp

Konuuecrso npopocLumx cnop, % K KOHTpoAlo

20 10 s 2.5
amdoTepmuymH, nmrv

Puc. 3. Bausaue amdorepuinHa Ha MpopacTaHue Crop B kuakoi cpeme Borems: 100% —
KOJIMYECTBO MPOPOCIIUX CIIOp B KOHTpoue (cpena 6e3 ¢pyHrunuaa); 1, 2, 3, 4 — KOITMIECTBO
CIIOP C POCTKOBO# TpyOKoO# uepe3 24 4 MHKyOauu B cpesie ¢ aM(pOTePUIITHOM

U DK30TCHHBIX CyOCTPaTOB M HadalbHBIX MPOIECCOB MeTaboau3Ma. beuio ycraHOB-
JICHO, YTO HA MPOTHKEHUH 6-9acOBOI MHKYOAIH B cpene ¢ aM(pOTepHITTHOM (OIIBIT)
W3MEHEHHE pa3Mepa CIIOp 3aBHCENO0 OT KOHIEHTpanuu gyHrunuaa. B ormuuame ot
KOHTpoJA (cpena 6e3 ¢pyHruumaa), amdoTrepuunH B go3ax 2.5 u 5.0 MkM uyepes 2 u
WHKYOaIlliu CTUMYJIHpOBaji yBenmdeHue nuamerpa crop Ha 40% u 20% cooTBeTcT-
BeHHO. BMecTe ¢ TeMm Gonee Bbicokoe copepxanne ¢pyHrumuaa B cpene (10, 20 MxM)
MOJIABJISUIO TIpoliecc HaOyxanus crnop. Haubonee uyeTko WHTHOMpYIOHM 3PQPeKT
amporepunmHa B 103¢ 20 MKM OBLT BEIpaKEH depe3 2 9 WHKyOaIriu, KOTOPBIA CO-
ctaBiAn 91.5% ot xoHTpons, npuHaToro 3a 100%. K xoHIy nepuona nuccienoBaHus
(6 4) apdexr narnOMIMK HUBenupoBan (puc. 1, a). [lpu uHKyOanuu crop B cpene
¢ ampotepunHOM B g03e 10 MkM mHTHOUpYIOMIEee neiicTBHE QYyHTHIMIA COXpaHsI-
JIOCh 10 KOHIIA dKcnepuMenTa (puc. 1, 0).
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Puc. 4. Ctumyssinyst 00pa3oBaHus BETBEW OT POCTKOBOI TpyOKH aM(OTEPUIIIHOM B KOHIIEH-
tpamuax 2.5 u 5.0 MmxM. M3o0paxkenue Ha cBersioM (oHE, MoiydeHHOe C romouipio 40-
KpatHoro cyxoro oobekrusa. llltpux paBen 10 Mxm. Ctpenkamu 0003Ha4Y€HBI TJIaBHAS U J10-
MIOJTHUTENbHAs! POCTKOBBIE TPYOKH OT CHOpBI; 1—9 — BETBU OT IJIaBHOW POCTKOBOW TPYOKH

Ha crenyromem stamne wmcciegoBaHMN C MOMOIIBI0 MHUKPOCKONMH OBUIO yCTa-
HOBJICHO, YTO B KOHTpoOJIEe yepe3 12 4 uHkyOaruu crnop A. awamori B JKUIKON cpere
Borens mosBISIOTCS CIIOPHI ¢ TPOPOCTKOBON TPpyOKOH (puc. 2).

BMmecTe ¢ TeM B ONBITHBIX BapHaHTax MPOpPAcTaHUE CIOp 3aBUCENO OT KOHILIEH-
Tpaiun amporepuniuaa B cpene. Tak, GpyHrunua B konmdectse 20 MkM yraeran o0-
pa3oBaHKE POCTKOBBIX TPYOOK y criop Ha 10% B cpaBHEHUH ¢ KOHTPOJIEM, IPUHATHIM
3a 100%. C ymeHblieHneM konwdectBa (pyHrunuaa B cpene ao 10 MM mporiecc mpo-
pacTaHus CHOp YCKOpsJICS B JBa pa3a B cpaBHEHHMHU ¢ KOHTposeM. llpu nobapneHun
B cpeny (yHrunmaa B KoHmeHTparmax 2.5 u 5.0 MkM ctumynmpytommit dhdexT Bo3-
pacran B Tpu pasa (puc. 3). Takum o0pa3oM, BBISBIICH 10303aBUCUMBIN 3PdeKT (hyH-
THLUAA IpU IeHCTBUY €ro Ha A. awamori Ha JTalie IpopacTaHus CIop.

B cBsi3u ¢ ycTaHOBIEHHBIM (haKTOM CTUMYJISILIUM MPOPACTAHUS CIIOP MUKPOMHLIETA
MaJIbIMH J103aMH (PYHTHLIMIA Ha CICIYIOIIEM 3Tale UCCISIOBaHU ONpPEeAeNsd BIvs-
HHEe aM(pOTepUIHA Ha KyJIbTYpy B Hadaje SKCIOHEHIIMAIBHOM (a3bl pocTta. B skcme-
PUMEHTax CIOpbl HHKYOHPOBAJIHM B >KUIKOW cpene Boremns B Teuenue 24 4, To ecTh 10
Hayajia SKCIOHEHIMANbHOH (a3bl pocTa. 3aTeM B KyJIbTYpPY BHOCHIM (PYHTHLIMA B KO-
HeuHbIX KoHHeHTpanusax 20, 10, 5.0, 2.5 MxM u yepes 6, 12, 18, 24 4 noacUUTHIBAIN
YHUCIIO BeTBEeH rud), oOpa3ymoIuxcs OT TIaBHOW (CaMOW UIMHHOW) MPOPOCTKOBON
TpyOKH B MUKPOKOJIOHUSIX. OTMEUEHO, YTO C YBEIMYCHUEM BPEMEHU MHKYOAluu KaK
B KOHTPOJIE, TAK U B OIIBITE BO3PACTAJIO YUCIIO CIIOP C OTBETBICHUSMHU OT POCTKOBOM
TpyOKu. Ilpn 3TOM aM(OTEpUIIMH TOJIBKO B HU3KUX KOHIEHTparwsx (2.5 u 5.0 MxM)
CTUMYJIIPOBAJI 00pa30BaHNUE BETBEH OT POCTKOBOM TpyOKH (puc. 4.)

Ctumysaiust 00pa3oBaHus OOKOBBIX TH( OT POCTKOBOU TPYOKH A. awamori oj
JeCTBUEM HU3KUX KOHIEHTpaluid aM(poTeprIrHA TOATBEPKACHA TaHHBIMU Ta0. 1.
Kax oxazanocs, mocie 12-yacoBoif HHKYOAITUU CIIOP B KHUAKOU cpesie ¢ QyHTHUINIOM
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Tabm. 1

JnHamuKa BeTBJICHHUS TH]) B MUKPOKOJIIOHHSX A. awamori ocie BO3ACHCTBUS aM(poTepHIHa
Ha 24-9aCOBYIO KyIBTYPY

KonnuecTBo BeTBeil B MUKPOKOJIOHUHA

Bpewms neiictBus Ormsit, cpena ¢ GyHrHIzIoM
KonTpons*
¢yHrunmna, a 20 MM 10 MM 5 MkM 2.5 MM
0 1.13+£0.05 | 1.16+0.07 | 1.16+0.07 | 1.13£0.05 | 1.15+0.06
6 3.50+0.50 | 3.10+0.50 | 3.60+0.50 | 4.60+0.50 | 5.10+0.50
12 4.60+0.80 | 340+0.70 | 4.70+0.30 | 5.70+0.60 | 6.40+0.70
18 590+1.00 | 3.90+0.80 | 490+0.40 | 6.40+£0.80 | 7.60+1.20
24 6.60+1.20 | 290+0.40 | 4.70+0.20 | 7.60+1.00 | 8.90+1.40

* KoHTponeM CIyKHIU KICTKH KyJbTypbl, He HOABEPIIIMEcsS BO3ACHCTBHIO aMQoTepHIHHA. Pe3ymabTaTsl
MIPeJICTaBISIOT co00il cpesHee + CTaHAapTHOE OTKJIOHEHHE, 11 = 7.

KOJIMYECTBO TH(] OT POCTKOBOU TPYOKH B KOHTPOJIE W OMBITE BO3PACTANIO, YTO MPH-
BOJIUIIO K 00Pa30BaHUIO CIIOKHOU ceTH meperuieTeHus Tud. B cBs3u ¢ aTuM moacuer
gucia O0KOBBIX TH( MPOM3BOIWIMA B TIPEIBAPUTEIHHO pa3BeAcHHON KynbType. Co-
IJIaCHO NaHHBIM Tabi. 1, mocie 24-4acoBoi MHKYOAIMu CIIOp B NMPUCYTCTBUU (DyH-
runuaa B 6ompiux no3ax (10 u 20 MkM) 3 ekt HHruOMINY BETBICHHUS COCTABIISLII
COOTBETCTBEHHO 56% 1 29% oT KoHTpOIs, mpuHsATOrO 32 100%. Mamnsie 10361 amdpo-
tepunuHa (5.0 u 2.5 MkM) ctumynupoBanu nosisineHue rug #Ha 15% u 35% B cpas-
HEHHH C KOHTPOJIEM.

Ha cnemyromem 3tamne paboTsl HcciieoBay BIHsSHIE aM(OTEPHITIHA Ha TIPOIIECC
paspactanus Munenus 4. awamori, 0 4eM CyJUIIN TI0 BEeJIMYMHE PAcTyIIed KOJIOHHUU
(muameTp, MM) Ha arapu3oBaHHOM cpeje. B axcnepuMeHTax Ha arapu30BaHHYIO CpEay
Borenst mepeceBanu KyibTypy, BEIpAIlEHHYIO B T€YEHHE CYTOK B KHIKOM cpene ¢ J10-
0aBIEeHHBIM aHTHOMOTHKOM B 103ax 2.5, 5.0, 10 u 20 MxM. Yepes kaxapie 24 4 pocta
MHUKPOMHMIIETa Ha arapu30BaHHON Cpefie B TeUeHHe 7 CyT ONpEeAessUTd BeTHYMHY KOJIO-
HUH, 110 KOTOPOW CyIWJIM O CKOPOCTH pa3pacTaHus MHLENUs A. awamori. DKCTepH-
MEHTHI TIPOBOJIMJIA TPEXKPATHO IO 6 YallleK B KaKJOM BapHaHTe ombITa (pHc. 5, poTo
yamku). Y3 puc. 5 BUAHO, YTO MOCIHE 7-CyTOYHOTO KyJbTHBHPOBAHUS pa3Mep KOJIO-
HUH MHKpPOMHIIETa (IHaMeTp, MM), ITOABEPTHYTOTO NEHCTBHIO (YHTHIMIA B J103aX
2.5 u 5.0 MKkM, npeBbIIIaN BEIUYUHY KOJIOHUN KOHTPOJIBHOI'O BapUaHTa, B TO BPEMs
KaK 1oJ1 feiicTBreM am@oTrepulinia B KoHIeHTpanusax 10 u 20 MkM koyioHHH ObLTH
MEHBIIIETO pa3Mepa, 4eM B KoHTpoie. [lomydeHHble JaHHbIe CBUAETEIBCTBYIOT O T0-
JTABJICHUU TIPOLIecca pa3pacTaHUs MUIENUS OONBIIUME J03aMU (YHTHIINIA, B OTIIH-
YUe OT MaJbIX KOHIICHTPAIIUN, CTUMYJIHUPYIOIIHUX POCT KOJIOHUHN A. awamori.

W3ydenne muHaMUKM W3MEHECHHS pa3Mepa KOJOHHMH Tokasano (puc. 6), 9To Ha
MPOTSHKEHUU 7-CYyTOYHOTO POCTa MUKPOMUIETa Ha arapu30BaHHOW Cpejie HAYMHAs
CO 2-X CYTOK KYJBTHBUPOBaHUS aM(QOTEPUIIMH B OOJBIINX J03aX ITOAABIIUT MPOIIECC
pazpacranus munienus Ha 20-30% B cpaBHeHWHU ¢ KOHTpoJieM. OYHTHIHI B HU3KHX
KOHIIEHTPALMSIX CTUMYJIUPOBAJ POCT KOJIOHUU B TEUCHHE BCEro MEpHUOia MCCIENO-
BaHusi. HaubGonee BwIpaskeH 3PpdekT manbix 103 (yHruiuaa (IpeBbIIICHUE KOH-
TpodbHOTO ypoBHS Ha 60—40%) Ha MPOTSHKEHWH TEPBBIX CYTOK POCTa KYJNBTYPHI.
BrocnenctBun 3heKT CTUMYIISIINE CHIKAJICS, HO OCTAaBaJICS JIO KOHIIA HCCIIEeI0OBa-
HUS Ha OoJjiee BHICOKOM YPOBHE, YeM B KOHTPOJIE, YTO KOPPEIHPYET C YBEIUICHUEM
BETBJICHUS TH( MO/ ACHCTBHEM MAaIIbIX 103 (DyHTHUIH/IA.
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Kourposb (6e3 amdorepunnna)

2.5 MxM amdporepuimna 5.0 MkM amboTepuiirHa

10.0 MxM ampoTrepurna 20.0 MxM am¢orepuiiHa

Puc. 5. Bnusinue amdoTepuiHa B pa3HbIX KOHLIECHTPALMIX Ha pa3pacTaHie MULENHs 4. awamori
B IJIOTHOM cpene Borens
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Puc. 6. lunamuka pocra konoHuit A. awamori (pagmyc, MM) Ha TUIOTHOHW CpeJie IOCIie BO3-
JIeWCTBHS Pa3HBIX KOHLEHTpauii amdorepurmna: 1, 2, 3, 4 — koHueHTpauus aMmpoTepULInHA:
2.5, 5,10, 20 MmxM cootBercTBeHHO. K — KOHTpOIH (cpena 0e3 amporepunrHa), IPUHATHIHA 32
100%
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Puc. 7. 3MeHeHue yIeIbHOM CKOPOCTH A. awamori B 3aBUCUMOCTH OT KOHIICHTpAIuu aM(o-
TepulvHa. log d —AnamMeTp KOJIOHUH B JIOrapu(MHUIECKOM BBIPAXKEHUH. K — cpejia 0e3 (yHru-
uuia. a, 6, 6, 2 — KouueHrpauu ysrunuaa: 20, 10, 5.0, 2.5 MkM coOTBETCTBEHHO

AHanmM3upyst MOJy4YeHHbIE JAaHHBIE, CIIeyeT OTMETUTh MOJOXHUTEIBLHYI0 KOppe-
JSIUI0 MEXTy YBEJIHMUEHHEM AUaMeTpa KOJOHUM MHUKPOMUIETA, WHIYIHPOBAHHBIM
MaJIbIMU 103aMU aM(OTEpUIIHA, U BO3pacTaHHEM YICIbHON CKOPOCTH POCTa KYJIb-
Typsl A. awamori (puc. 7, 6, 2) 10 MaKCUMaJIbHBIX 3HAUEHUI yxe uepe3 24 4 mocine
1oceBa MUKPOMHUIIETa Ha arapu30BaHHYIO Cpelly, YTO XapaKTepPHO ISl SKCIIOHEHIIH-
anbHOU (ha3bl pocTa KyJIbTYpPbI, KOTJa yAeNbHas CKOPOCTh POCTa AOCTUTAET MaKCHU-
MyMma. B BapuanTax ombITa ¢ BRICOKMME KOHIIEHTpanusiMu Gyrarumuaa (puc. 7, a, 6)
yAeTbHasi CKOPOCTh POCTa KyJIbTYpPHI uepe3 24 1 ObUTa HIDKE, YeM B KOHTpOIe (pHC.
7, K), 9TO CBUAETEIILCTBYET 00 YrHETEHHH POCTa KyIbTYpbl A. awamori 60IbIINMH
nmo3aMu aM(OTEpUIINHA.
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Tabm. 2

Brustare amdoTepuiaa Ha crmopoodpa3oBaHue B TUHAMUKE pOCcTa KyIbTypsl A. Awamori

Komuuectso criop (1-10° ciop/min)
Bpewms neiictBust Konrnenrpanus ¢yarummaa, MKkM
¢dbyHrHIIMA, 9 Kontposnp 20.00 10.00 5.00 2.50

0 3.00+0.50 | 3.10+£0.07 | 3.20+0.07 | 3.10+0.05 | 3.30+0.06
24 3.20+0.10 | 3.40+0.50 | 3.60+0.50 | 4.50+0.50 | 5,10+£0.50
48 4.00+0.20 | 3.60+0.70 | 4.10+0.30 | 5.00+0.60 | 5.40+0.70
72 5.10+0.80 | 3.90+0.80 | 490+0.40 | 6.10+0.80 | 6.60£1.00
96 5.70+0.20 | 440+0.40 | 470+0.20 | 6.60+1.00 | 6,90 + 0.40
120 6.10+0.80 | 490+0.40 | 5.10+0.07 | 7.10+£0.60 | 7.20+0.20
144 6.30+0.50 | 5.30+0.20 | 5.50+0.10 | 7.60+0.05 | 7.80 £0.30
168 6.56+0.70 | 5.60+0.10 | 5.60+0.08 | 7.80+0.08 | 8.39+0.10

0 — HauaJgbHOE BpEMs IOCEBA CYCIEH3HU CIIOP Ha IVIOTHYIO CPEny.
KoHnTponb — KynbTypa, He IOABEPTHyTasi BO3AEHCTBUIO (yHIUIUAA.
Pe3ynbTaTsl IpeCTaBIAIOT cO00iT cpefHee + CTaHAapTHOE OTKIOHEHHE, 71 = 6.

Pe3ynpraTel n3y4eHus 10303aBHCUMOTO BIUSHUS aMQOTEpUIIMHA HA CITOPOOOpa-
30BaHue A. awamori, IPEICTABICHHBIC B Ta0J. 2, MOKa3alH, YTO B IWHAMHUKE POCTa
KYJIBTYPBI KOHTPOJIFHOTO ¥ ONBITHBIX BAPHAHTOB KOJIMYECTBO CIIOP K KOHITY 7-X CyTOK
B KyJIbType Bo3pactaeT. [loxa neiictBuem Oonbimx 103 ampotepunuHa (20 u 10 MxM)
CIOpOoOOpa3oBaHUE MMOJIABIISIIOCH B CPABHEHWH C KOHTPOJIEM HAdWHAas cO 2-X CYTOK
KyJIBbTHBHPOBaHUA. BMecTe ¢ TeM 3TOT mporecc CTUMYIUPOBAICS MIPH YMEHBIICHUN
03Bl aHTHOMOTHKA 10 2.5 1 5.0 MxkM.

Takum o0pazom, pe3ynbTaThl HAIINX HCCIEAOBAaHUIl COTIACyIOTCS C JaHHBIMHU
muTepatypsl [12], TO3BOJIMBIINMHA MPU3HATH, YTO 3PPEKT aHTHOMOTHKOB TIPH TEHCT-
BUMW Ha KIIETKHU TMPO- U SyKAPHOT 3aBUCUT OT MX KOHIIEHTpaIuu. Eciu BRICOKHE KOH-
[MEHTPAINK OKa3bIBAIM (PYHTUIIMIHOE, TO HU3KHE — CTUMYJIHpYIONIee NEeHCTBHE Ha
MHUKPOOHYIO KJIETKY.

OpHAM W3 MOIXOJOB K BBIACHEHHIO MEXaHHM3Ma JCHCTBUS TepMeaOuIn3upyo-
niero GpyHruImaa Ha KIeTKH A. awamori SBIsSeTcS U3y4eHre MPOHUIaeMOCTH T1Ia3-
MaTHYECKON MeMOpaHbI MUKPOMHUIIETA ISl HOHOB, B TOM YHCIIe HOHOB KambIus. Ha-
pyIIEHHE HOHHOTO pPaBHOBECHs SBJISACTCS OJHOW M3 HauOoJiee paHHHUX PEaKIIHi
KJIIETKM Ha BHEIIHWE Bo3nelcTBusA. Kanblui, OCylIECTBISIOMMNA MPOUECCH TpaHC-
IYKIMH PAa3IMYHBIX BHEIIHUX CTHUMYJIOB, PEAICTABIsIET 0COOBI nHTepec B obmacTu
peryJisiliid pocTa W Pa3BUTHA MUKPOOPTaHU3MOB M HUX YCTOMYMBOCTU K BO3ZICHCT-
BHIO BHEITHUX (pakTOpoB. BOZHUKHOBEHHE KAIBIIMEBBIX BCIIBIIIEK B OTBET Ha JCHCT-
BHE CTPECCOPOB, 3a4acTyI0 BeAyIIMX K HAPYIIEHWIO HOHHOTO FOMEOCTasa, OTpaxka-
€TCsl Ha aKTMBHOCTH TaKUX (YU3MOJIOTUYECKHUX MPOIECCOB, KaK POCT U JICJICHUE KIICT-
ku. [lepBudyHOE yBeIMUECHNUE KOHIICHTPAIIMH KAIBIUSA B IUTO30JI¢ BO3HUKACT BCIIC-
CTBHE €r0 TPAHCIIOPTa KaK M3 OKPY’KAIOIIeH Cpelpl, TaK U U3 KIETOYHBIX OpTaHell,
SIBJISIIOIIUXCA €ro pe3epByapamu [13]. B cBsi3u ¢ 3TUM JOTUYHO MPOBECTU aHATIHU3
W3MCHEHHS COJEP)KAaHUS KANBIHS B IIUTO30JI¢ MUKPOMHUIIETA, MOJBEPTHYTOTO BO3-
neiicteuro amgorepunrHa B B Tex ke 103ax, KOTOPbIE WCMOIB30BANINCH IPH H3yYe-
HUH POCTOBBIX MPOIIECCOB Ipuda.
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Puc. 8. Brussaue amdorepuiiaa B Ha ypoBEeHb IIUTO30JIHHOTO Ca’" B 3aBuCUMOCTH OT Ipu-
MEHEHHOMW T03BI. Pe3ynbTaTel MpeacTaBisioT cpeanee + cranaaptHas ommuoka. OCE — oTHO-
CHUTENIbHEIE CBETOBBIE €IMHUIIBI

1.4 -
——2.5u

——
—te— 1Ol
——20ult

1.2 4

0.8 1

0.6 -

Ca (MkM)

0.4 -

0.2

0+ T T T T T »

0 50 100 150 200 250 300
Bpems {C}

Puc. 9. Bnusuue am¢porepuimna B Ha kuHeTHky pasButés Ca’ -Berbimiku. PesynbTaThbl
TPEJICTaBILIIOT CpeHee + CTaHAapTHas ommoOKa. M3MepeHus MpOBOIMINCH C CIOJIB30BAaHUEM
MIPOTOKOJIA TIOBTOPHBIX M3MepeHui. Bpems omHoro mukma — 11.6 ¢

Hccnenosanue nuHaMUKH U3MEHEHUS Ca*' B uurto3one A. awamori Ipu BO3JCH-
CTBUM Ha MHUKPOMHIIET aM(OTEPUIIMHOM B Pa3HBIX KOHIICHTPAILUAX MOKA3aJI0, YTO
yxe 2 MKM ¢GyHTHIIIa HHAYIUPYIOT KaIbIIHeBbIe BCTIBIIIKN B KJIETKaX aclepriinia.
C yBenuueHHeM 10351 IepMea0IIN3UPYIOINETro (DyHTUINIa KOHIICHTPAIIHS BHYTPH-
KJICTOYHOT'O KaJbIUs BO3pacTaeT (puc. 8).

Ha puc. 9 BugHO, 9TO 1MOCIIe BHECEHHS B cpexy Oonbmux 103 pyurummma (10-20
MKM) KaJbIMEBHIi OTBET pa3BUBAJICA Ccpa3y, B TO BpeMs Kak IPU HU3KUX KOHIICH-
Tpausax amdorepununHa (2.5, 5.0) oH popMupoBancs MeJICHHEE.

3HaYUTENPHOE KaK M0 BEIMYUHE, TaK U MPOAOJDKUTENIFHOCTH M3MEHEHHUE Iylia
BHYTPUKJICTOYHOTO KaJbIIHs, BO3MOXXHO, 0O0YCIIOBIIEHO TE€M, YTO KIIETKH MHUKPOMH-
1ieTa He CHPAaBISUINCH ¢ QYHKIMEH BOCCTAHOBICHHS MCXOAHOro ypoBHs Ca’” B pe-
3yJbTaTe PE3KO MOBBIMAIONICHCS MPOHUIIAEMOCTH TUIa3MaTHIECKONH MeMOpaHbI MO
JIefiCTBHEM BBICOKMX KOHIIEHTpAIUii mepMeadbunusupytoniero ¢pyarummaa. [lockomns-
Ky BBICOKHE KOHIEHTpauun Ca’’ TOKCHYHBI JUIs KIETKH BCIEACTBHE B3aHMOJIEHCT-
BHS KaibIus ¢ (ocdarcomepkamuMu coequHeHUsIMU [14], MOKHO OBLIO OKHIATh,
4TO MMEeHHO HapyieHne Ca’’-roMectasa, BHI3BAHHOTO BO3CHCTBHEM HA KISTKH aM-
(doTepuiviHa, SBISETCA OCHOBHOW NPUYMHOM WHIMOUPOBAHHUS POCTA KYJIBTYPHI
A. awamori GOIBITIMH T03aMH TTePMEaAOITN3UPYIONEro (YHTHITHIA.
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Summary

A.A. Abdelrakhman, O.V. Kozlova, D.I. Tazetdinova, F.K. Alimova, F.G. Kupriyanova-
Ashina. Changes in Growth Patterns and Concentrations of Intracellular Calcium of Asper-
gillus awamori Treated with Amphotericin B.

This study describes effects of permeabilizing fungicide Amphotericin B on changes in
growth patterns and intracellular calcium concentration in the cells of Aspergillus awamori
transformed with the recombinant aequorin gene. Changes in growth and development of the
fungus were investigated using the following parameters: spore germination, mycelial growth
and intensity of sporulation. Incubation of A. awamori spores (24 h, 30 °C) in liquid Vogel’s
medium containing 2.5, 5 and 10 uM of Amphotericin B resulted in 2-3 times increase in the
number of germinated spores compared with a control medium not containing Amphotericin B.
At 20 uM of Amphotericin B the number of germinated spores was the same as in the control.
Amphotericin B also had a dose-dependent effect during the mycelia growth and sporulation
when cultivated on solid Vogel’s medium.

The changes in intracellular Ca>" concentrations under the effects of Amphotericin B
were also analysed by monitoring the luminescence of the photoprotein aequorin. It was
demonstrated that additions of high concentrations of Amphotericin B (10 and 20 pM) caused
instantaneous increases in the [Ca’'] compared with the lower concentrations (2.5 and 5 pM)
and control. The level of [Ca®"], remained elevated for the length of the experiments and cor-
related with the inhibition of mycelia growth and development.

Key words: Aspergillus awamori, recombinant aequorin, permeabilizing fungicide Am-
photericin B, cell response, sporulation, Ca signaling, Ca> dynamics.
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