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HccnenoBaHbl TPOMOOIUTUYECKHME CBOMCTBA IIpeIlapara 9K30IpoTenHas Mukpomuuera Tolypocladium infla-
tum 62a, BBIIEJIEHHOTO U3 IPyHTOB Beloro Mopsi, a Takke OTAENbHBIX ero (hpakiuii, MOJy4eHHBIX TTOCIE N30~
2JIeKTPODOKYCUPOBAHUS, B CPABHEHUU C OMMXKANUIIMM aHaJOroM-TIPOAYyLIEHTOM TPOMOOIUTHYECKUX dep-
MeHTOB 7. inflatum k1. [TokazaHbl BbIpask€eHHbBII TPOMOOIUTUYECKUI TTOTEHIIAJ, HAJTUUre UOPUHOIUTUYE-
CKOW M aKTMBATOPHOM K TIJIAa3MUHOTE€HY aKTMBHOCTHU, CIeUM(UUEecKO MPOTEOJUTUYECKON aKTUBHOCTU B
OTHOIIIEHNU HEKOTOPBIX CYyOCTPATOB, a TAKXKE MPOJIOHTMPOBAHHOTO TPOMOOIUTUYECKOTO 3hheKTa B OTHOIIIE-
HUM (GUOPUHOBBIX CIYCTKOB. DTH CBOICTBAa MOTYT HAlTU IIPMMEHEHHE B pa3pab0TKe HOBBIX TPOMOOIUTHYE -
CKMX TIperapaToB i Teparnuy TPOMOOTUYECKUX COCTOSTHUI, CO3MaHUN MPOTUBOTEMAaTOMHBIX TpeIapaToB
IUJTSI HAPY>KHOTO MPUMEHEHMUSI, a TAaKXKe TMAarHOCTUYECKUX HAOOPOB Ha MaTOJOTMU CUCTEMbI T€MOCTa3a Yesio-
Beka.
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BBEAEHWE

CepaeuyHo-coCyaucThie 3a001eBaHUS M UX OCIIOX-
HEHUS 3aHUMAIOT JIMAUPYIOLINE ITIO3ULIMU CPEIU TJI0-
OaNbHBIX NPUYNH cMepTHOCTU. Tak, Harpumep, B
2019 r. nmemuyeckast 00Je3Hb cepalla U UHCYJILT 10
JaHHbIM BO3 3aHnManmu Tuaupyoliye MO3ULIMNA T10
nmanHoMmy nmokasareio (WHO, 2019). Kpome Toro, 1ma-
TOJIOTUU CEPACYHO-COCYAVCTOM CUCTEMBI M CUCTEMBbI
reMOCTa3a YaCTO MOTYT OBITh CBSI3aHBI C BOSHUKHOBE-
HUEM U pa3BUTHEM TPOMOOTUUYECKUX OCIOXHEHMWIA,
KOTOpbI€ TakKXKe MOTYT OBITh ITOTEHLIMAJIBHO JIETaJlb-
HbIMU. OTHUM U3 HanboJiee 3 OEKTUBHBIX ITOIXO0I0B
KYIIMPOBaHUS 1 TEPAIIMU TPOMOOTUIECKIMX OCJIOKHE -
HUi1 SBJISIIOTCSI IpelapaTbl-aKTUBATOPhI TIA3MUHO-
reHa. OHM CIOCOOGHBLI OKa3bIBaTh CTUMY/IUpPYIOIIEE
JIeiicTBHE Ha CUCTEMY FeMOocTa3a 60JIbHOTO, OMHOBPE-
MEHHO O0CBOOOXIasi KPOBOTOK OT TPOMOOB 1 B TO Xe
BpeMsI, HE BbI3bIBasl CEPbE3HBIX OCIIOKHEHUI, CBSI-
3aHHBIX C OOWJIBHBIMU KPOBOTEYECHUSIMU WIU pe-
TpoMOo3amMu. OgHAKO 10 CUX TTOP MTPUMEHEHUE TaK1UX
MperapaToB, KaK CTPENTOKNHA3a, YyPOKMHA3a, aJIbTell-
Jla3a U X COBPEMEHHBIX aHAJIOTOB SIBJISIETCS OTPaHU-
YEHHBIM B CBSI3U C MX JOCTATOYHO BBICOKOII CTOMMO-
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CTbIO U PUCKaMM HENEePEeHOCHUMOCTHU: KPOBOIIOTEPH,
BO3HUKHOBEHUS pa3IMUHbIX peaKluii TUIepUyBCTBU -
TEJIbHOCTU OpraHU3Ma U OOLIMPHBIX KPOBOUSIUSHUI
B XM3HEHHO BaxXHbIX opraHax (Baker, 2002). Ilep-
CNEKTUBHBIM OTBETOM Ha MpoOJeMy Tepaluu 1 1ua-
THOCTHKM JIeUeHUs] TPOMOO30B MOXKET CTaTh MpUMe-
HEHME TIperapaToB Ha OCHOBE MNPOTEOJUTUYECKUX
¢dhepMeHTOB MUKpPOCKOTIIMYecKux rpudos. [Touck co-
BPEMEHHBIX, CITeM(PUUIECKUX U OE30MaCHBIX TPOM-
OOJUTUUYECKUX BELIECTB SIBJISIETCSl BaXkKHOU 3amaueit
COBpEMEHHOI MeAUIIMHBI 1 6roTexHooruu (Balami
et al., 2013). OgHUM U3 IIEPCHEKTUBHBIX Hampablie-
HUIi1 TIedeHUsI TaKUX 3a00JIeBaHUI U pacIliupeHus My-
Jla TpOMOOJUTUYECKUX TIperapaToB SIBISETCS MC-
Mnoyib3oBaHue OoJiee creluGUUYHBIX U Oe30TacHbBIX
MPOTENHA3, TTOJIyYeHHBIX U3 KYJIbTYypaabHOMN XUIKO-
ctu mukpomuietoB (Hao et al., 2018). B nanHoii pa-
0oTe n3yyeHo GUOPUHOIUTUYECKOE IECTBUE ITPOTE-
MHa3 IITaMMa MUKpomuiieTa poaa Tolypocladium, Bbi-
JleJIeHHOTO 13 MoYB benoro Mopsi, a Takke MpoBeIeHO
CpaBHEHUE HEKOTOPbIX OUOXMMHUYECKHUX CBOICTB,
OMNpeAeSIONIMX TPOMOOJIUTUIYECKUIA TOTEHIIMA, C
JIPYTUM W3BECTHBIM MPOAYLIEHTOM (DEPMEHTOB, aK-
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TUBHBIX B OTHOIIICHUM CUCTEMBI remocrtasa, 1olypo-
cladium inflatum k1. IlomydeHHBIEe OaHHBIE MOTYT
CTaTh OCHOBOM 151 pa3pabOTKM TpoMOOTepareBThYE-
CKUX CPEICTB Ha OCHOBE IIpeIapaToB MUKPOMUIIETOB
JMIAaHHOI IPyMIbl, a TAKXKE IMarHOCTUYECKMX HA0OPOB
(AMarHOCTUKYMOB) IIJISI BBISIBJICHUSI HEKOTOPBIX ITaTO-
JIOTMYECKHX COCTOSIHUI CMCTEMBI TeMOCTa3a.

MATEPHAJIBI 1 METO/bI

IIpoayueHnT m yciioBusi KyJabTuBHpOBaHHA. OObeK-
TOM HWCCJEAOBAHUS CIYXKUJ IITaMM MUKPOMMIIETA
T. inflatum 62a, BBIOEJIECHHBLIA U3 AOHHOIO TPYHTA.
IMoceBHOIT MaTepura MOJIyJaJI CMBIBOM CITOpP C TO-
BEPXHOCTHU KYJIbTYPbI, BbIpAIlICHHOI B TMPOOMpKax Ha
CKOIIIEHHOM cycJIo-arape B TeueHue 7 cyT ripu 25°C, B
MUTaTeNIbHYIO cpeny coctaBa (%): cycino — 6.7, nmo-
ko3a — 2.0, nerton — 0.1 (Batomunkueva, Egorov,
2001). IMTocne 2 cyT KyJIbTUBUPOBAHUS YaCTh OMOMAac-
CHI TIEPEHOCIJIN B (hepMEHTAIIMOHHYIO CPEIy COCTaBa
(%): rmuuepud — 7.0, mmoko3a — 3.0, rugpoausar
pbIOHO Myku — 3, NaNO; — 0.2, MgSO, x 7H,0 — 0.1,
KH,PO,—0.1. KynbTuBUpOBaHE€ MUKPOMUIIETA OCY~-
IIECTBIISIIA B YCIOBUSIX TIIYOMHHOTO KyJIbTUBUPOBA-
HMSI B KauyaJOYHBIX Koj10ax oobemMoM 750 mi1, cogepxka-
mux 100 M cpenpl, Ha opOuTanbHOM Kadanke (200
006./MuH) mipu 28°C.

IToayyeHue mpemapaTta mpoTeMHa3 W3 KYJbTypaJib-
HOIi JKUJAKOCTH U MX pasaenenue. [lociie KyJIbTUBUPO-
BaHMS MUKPOMUIIETA HA (pepMEHTALIMOHHON cpelie B
TedeHue 3 CyT, KyJIbTYPaJIbHYIO XUIKOCTh OTAEIISIIN
OT 6MoMaccChl (PMIBTPOBAHUEM BOJOCTPYITHBIM HACO-
coM 4epe3 ¢uibTpoBanbHyl0 Oymary (“D®C”, Poc-
cust). BHekeTouHble O€JIK1 13 MOJYyYEHHOM KYJIbTY-
paIbHOI XUAKOCTU OCAXIaIN CYIb()aTOM aMMOHUS
npu 80%-i1 crerieHn HachbleHust. Ocagok OeIKOB
dopmupoBaicga npu 4°C B TeueHue 12 4. 3ateM ero
oTaensu ueHTpudyruposaHuem npu 15000 g (20 MuH,
4°C), pacTBOpsIM B MUHUMAaJbHOM 00beme 0.01 M
Tpuc-HCl-6ydepa, pH 8.2, u nuanuzoBaiu B nua-
JIM3HBIX MEIIIKax MPOTUB TOro xe Oydepa (12 4, 4°C).
ITonyueHHbIi p-p 6€JIKOB IeHTpUPYTrMpoBaiu B aHa-
JIOTUYHBIX YCIOBUSX IJIsl yOaJleHUsl ocaika U 3aTeM
JnowibHO BbICylIMBaIU. benku pasmensyiui MeTo-
JIOM M303JIEKTPO(OKYyCHMpPOBaHUS Ha KOJIOHKE 00be-
moM 110 M (“LKB”, IlIBewus1) B rpaiueHTe MJIOTHO-
ctu caxapo3sl 0—40% u pH 3—10, cozmaBaecMoM amdo-
mmHamu (“Pharmacia”, IIIBenust), pu HaIIpsSDKeHUN
800 B B Teuenue 36 u (Osmolovskiy et al., 2013). Bo
dpakuusax (0o6beMoM 1 MJT) TTocIe AMOLUN C KOJTOHKU
onpenensuii pH, comepxxaHue 6eaka 110 ONTHUYECKOM
MIOTHOCTH TIpU 280 HM U OOIIIYIO TPOTEOTUTUUECKYIO
aKTUBHOCTb.

Onpenenenne o0meil NMPOTEOIMTHIECKOH AKTHBHO-
cti. OOIIYI0 IPOTEOJUTUIECKYIO aKTUBHOCTD OIIPE/IE-
JISUTM MOAU(ULIMPOBAaHHBIM METOAOM AHCOHA—Xaru-
Xaphl 110 KOJIMYECTBY TUPO3UHA B HEOCAXKIAEMBIX TPU-
XJIOPYKCYCHOII KHCJIOTOM MPOAYKTaX IIPOTeOIn3a
rociie 10-muHyTHOrO ruaponusa 1%-ro pactBopa Ka-
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3enHa B 0.1 M Tpuc-HCI 6ydepe (pH 8.0—8.2, 37°C),
Kak orucaHo paHee (Osmolovskiy et al., 2016). Ak-
THUBHOCTD BBIpaXXaJI B MKMOJISIX THPO3UHA B MUHYTY
(ETMp)'

Onpenenenne coaepxkanusa Oeiaka. CoaepxkaHue
GenKa OIpenessIi CIIEKTPOGOTOMETPUIECKI B KIO-

BeTe ¢ wimHou mytu B 1 cm npu 280 um (Gertler, Trop,
1971).

Onpenenenne pH 1 TeMnepaTypHOro onTumMymMa aK-
THBHOCTH H ONTHMYMA CTAOWJILHOCTH mpenaparta. pH-
ONTUMYM aKTUBHOCTHU Tipernapara onpenensiiv B 0.4 M
YHUBEpCcaJbHOM (HaTpuii-alerar-gocpar-00paTHOM)
oydepe ¢ pH ot 3.0 mo 11.0. K 150 mxu1 6ydepa ¢ coot-
BeTCTBYIOIIMM 3HaYeHreM pH mo6apisuim 100 MxJ1 pac-
TBOopa pepmenTa 1 100 MKJT pacTBOpa cyocTpara. s
onpeneneHusi pH-ctabuiabHOCTU (hepMeHTa MPOBO-
IV WHKYOAllMIo Tiperaparta B pacTBopax Oydepa ¢
pa3HbiMu 3HadyeHusmu pH nipu 37°C B TeueHue 2 4,
MOCJIe YETO OIPEeAeIs/IN Ka3eMHOJUTUUECKYIO aKTHUB-
HOCTb. [loydeHHBIe pe3yiabTaThl BeIpaXaid B % OT
WCXOOHOW aKTUBHOCTU. TeMIlepaTypHBIA OIITUMYM
IS AeiicTBuUs rpernapata onpeaessyiv B 0.05 M Tpuc-
HCIl oydepe, pH 8.2, mo ka3eMHOIMTUYECKOM aKTUB-
HocTtu 1ipu 25, 30, 37, 45, 55 u 65°C. TepmocTabuJjib-
HOCTB IpernapaTa u3ydajiv Npyu MHKyoanuu pepmeHTa
MpU 3alaHHBIX TeMMepaTypax B TeUyeHue 2 U U BbIpa-
>Xanu B % OT UCXOMHOM aKTUBHOCTH (DepMeHTa.

Onpeaenenue NPOTEOIUTHIECKO AKTUBHOCTH B OT-
HOIIEHNH OTHEJbHBIX 0EJIKOB CHCTEMBI reMoCcTa3a. AK-
TUBHOCTb IIpernapara npoTrernHas, oopasyembix 1. in-
flatum 62a, B oTHOILIEHNU GETKOB CUCTEMBI TeMOCTa3a
OMpPEAESIN M0 PaCHIEIUVIEHUIO WX CHelu(pUIecKnX
XPOMOTEHHBIX TMENTUAHBIX CyOCTpaTOB: IJIa3MUHAa
(H-D-Val-Leu-Lys-pNA u For-Ala-Phe-Lys-pNA),
TpoMOuHa (Tos-Gly-Pro-Arg-pNA u H-D-Phe-Pip-
Arg-pNA), dakropa Xa (Z-D-Arg-Gly-Arg-pNA),
ypokuHa3bl (pGlu-Gly-Arg-pNA), TKaHEeBOTO aKTH-
Baropa masmuHoreHa (H-D-Ile-Pro-Arg-pNA), cy6-
Tum3nHa (Z-Ala-Ala-Leu-pNA), snacrassl (Suc-Ala-
Ala-Ala-pNA), tpuncuHa (Bz-Arg-pNA). H3mepe-
HIE ONITUYECKOI MJIOTHOCTH ITpOoBOaVIIM 1Tpn 405 HM Ha
criektpooromerpe Eppendorf kinetics (I'epmanust).
Peaxkuyu npoBonuiau nytemM 1o0aBjieHUs K Tpernapa-
Ty ipotenHas 0.05%-1o pacTBOpa COOTBETCTBYIOIIIETO
cyoctpata, npurorosjieHHoro Ha 0.05 M Tpuc-HCI-
oydepe, pH 8.2 (Osmolovskiy et al., 2012). 3a equaUILY
aktuBHOCTHU (E) mpuHMManu KOJIU4eCTBO MKMOJIb IT-
HUTPOAHUJIMHA, OTIIENMUBIIErOCs OT XPOMOT€HHOTO
cyocrpara 3a 1 mus npu 37°C.

Onpenenenye MIa3sMUHONOIO0OHO M AKTHBATOPHOM
K IUIA3MHHOTEHY AKTHBHOCTH HAa (PMOPHMHOBBIX ILIACTH-
Hax. Il1a3sMuHOIIONOOHYIO aKTMBHOCTh (Ha MpoTrpe-
ThIX (GUOPHUHOBBIX IMJIACTUHAX) U AKTUBHOCTb aKTHBa-
TOPOB IUIa3MMHOTIeHa (Ha HEIPOrpeThix (PUOPMHOBEBIX
IUIaCTUHAX) IITAMMOB OIPEAE/IUIN 110 MOTU(PUIIMPO-
BaHHOMY MeTonay AcTpyna—Miosiepua—JlacceHa u
BhIpaXXaJIl B YCJIOBHBIX €IMHUIIAX Ha 1 MJI KyJIbTY-
panpHOM xkuakoctH (Landau et al., 2000). st ipuro-
TOBJIeHUSI (PMOPUHOBOM TUIACTUHBI B 4Yaiike IleTtpu
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cmermmBan 9 mit 0.76%-ro pactBopa GubpHMHOTEHA B
0.2 ma 0.4%-ro pacTBOpa TpOMOUHA, ITPUTOTOBJICH-
HBIX Ha cMecH (pusHnojiornueckoro pactesopa u 0.05 M
Tpuc-HCI 6ydepa (pH 8.2) B coorHomenuu 9 : 1.
Nuxyb6anmio GUOpMHOBEIX TVIACTUH ¢ HAHECEHHBIMU
obpazuamMu GuibTpaTa KyJbTypaJbHON KUIAKOCTHU
MUKpoMHuLIeTOB (30 MKJ) MPOBOIAUIN B TeUeHUE 6 4
npu 37°C. 3a yCJIOBHYIO €IMHUILY aKTUBHOCTU MPU-
HMMaJIY 30HY Ju3uca B 10 MM2, koTopast o6pasyeTcs 3a
3—4 4 yuHKyO6auuu GUOPUHOBBIX tacTuH mpu 37°C.

BbisiBiieHne Kkoaryiaa3Hoii akTtuBHocTH. Hanuuue
Koaryjaa3HOM aKTUBHOCTHU TIpeliapaTa BBISIBIISUIN 110
BU3yan3aluu (GuOPMHOBOIO BOJIOKHA B JKCIIEPU-
MEHTaxX CO CBepTbiBaHMEM (UOpPMHOTEeHa 4YejloBeKa
(Sigma-Aldrich, CIIIA) u 6sika (H2B Medical, CIIIA).
B nipobupku tumna “Bnmennopd” moodasasuia 0.1 Mt
npemnapara npotenHas u 0.2 mu 0.4% pactBopa pu6-
pUHOTeHAa 1 HAaOII0OaIM BU3yaIn3allnio GUOpPMHOBO-
TO BOJIOKHA UJIU €€ OTCYTCTBUE. B KauecTBe KOHTPOJISI
nucrnoiab3oBaiu 0.1%-it p-p TpoMOUHA.

OmnpeneneHne yrieBOAHOIO0 KOMIIOHEHTA. YTJIEBOI-
HbIIf KOMIIOHEHT B COCTaBe MOJIEKY/] IIpOTeMHAa3
OMpeAesiv ¢ TIOMOIIbIO MEPUOTHON KUCIOTHI U pe-
aktuBa Hludda (pykcmHCEpHUCTOM KMCIIOTHI) METO-
JIOM DOT-OJIOTTMHTA Ha HUTPOILIEJUTIONO3HBIX MeMOpa-
Hax Kak ornucaHo paHee (Thronton et al., 1996; Averi-
na, Snegireva, 1980). B kauecTBe MOJOXUTEIHLHOTO
KOHTPOJISI MCHOJb30BaId PACTBOP BHEKJICTOYHOI
PO KeBOM MHBepTas3bl (0.5 Mr/mir), a B KaUYeCTBE OT-
punarenbHoro — 0.5 mr/mi BCA.

Onpeaenenne TpoMooATHIECKOTO 3(heKTa nmpena-
pata. @opmMupoBanu (GUOPUHOBBINM CTYCTOK B MPO-
oupkax Tmna “OmnmneHmopd” myreM moOaBICHUS B
Kaxxmayto mpooupky 100 MKiT yeJioBeUeCcKO Ira3Mbl 1
20 MKJT TpoMOUHa, (PUKCUPOBAIM Maccy NpoOUPKU
IO, BO BpeMsI (ITOCJIe KaXKIIOTO 3Tara) v Iocje dKCIIe-
puMeHTa. J100aBIIsIIM K KaxKaoMy 00pa3ily GuopruHo-
BOTO CrycTKa Ipernapar nporenHas 7. inflatum 62a n
¢puKCHUpPOBaIN U3MEHEHNE MACChI Yepe3 paBHbBIC IIPO-
MexxyTku BpemeHu (30, 60 1 90 mun). 1o ocTtaTouHOi
Macce crycrka (BhIpakeHHOM B % OT mepBoHadajlb-
HOI1 MacCHI CTyCTKa) OIIPEeAesIsii CTelleHb ITPOTeKa-
HUS TPOMOOJIM3KMCa B 00pa3liax ¢ TeUeHUEM BpEMEHU
(Kotb et al., 2015).

IIpenapaTuBHbIii 3J1eKTpOoope3 0eKOB. DIEKTPO-
¢dopeTrnueckoe paszneneHue OETKOB MOJYYEHHOTO
npenapata nposoauiau B [TAAT 1o metony 3Buca B
Tpuc-rmunuHoBoM Oydepe, pH 8.3, ¢ KoHIIeHTpau-
eif akpuiaMmuaa B BepxHeM rese 6.0% u B HIDKHEM —
7.5%. I'enb ipokpartiuBaiu 0.08%-m p-pom Kymaccu
6puiinaHToBOrO roiy6oro G-250 B 3.5%-i1 xnopHOit
kucinore (Holbrook and Leaver, 1976).

PE3VYJIBTATDbI

M3onaT mraMmMa MUKpPOMULIETA, BbIIEJIEHHBIN U3
nouB benoro Mopsi, uneHTuGULIMpoBanu 1Mo Mmopdo-
JIOTUYECKUM, KYJIbTYPaJbHbIM U T€HETUYECKUM TTPU-
3HakaM (Metomom ITIIP u mocnemyrommMm ceKBEeHU-
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poBanueM yyactka ITS p/IHK). B coorBeTcTBUM C pe-
3yJILTATOM UCCJIEIOBaHUS TTOCIiefOBaTeIbHOCTH 5.8S
pPHK 6bUTO yCTaHOBJIEHO, YTO BBIAEIEHHBIN IIITAMM
OBUI CXOX C APYTMM paHee ONMUCAHHBIM IITaMMOM
T. inflatum (gene bank 1D no: MH864514.1, unentuu-
HOCTb — 99% ; TOKPBITHE TOC/IE0BATENHLHOCTH — 92%),
OQHAKO IO COBOKYITHOCTH T'€HETUYECKUX U KYJIbTY-
paJbHBIX IMIPU3HAKOB ObLIO YCTAHOBJIEHO, YTO BbIJIE-
JICHHBI U3 TPYHTOB benoro Mops IITamMM SIBIISIETCS
YHUKAJIbHBIM 1 eMY ObLI IIPUCBOEH HOMep 62a.

JvnHaMUKy HaKOIUJIEHUS TIPOTerMHa3, 00pa3yeMbIX
mraMMoM Mukpomuiera 7. inflatum 62a, nsydanu B
TedeHHe 7 CyT MPpU IITyOMHHOM KyJbTUBUPOBAHUU Ha
opOuTaIbHOM 1eiikepe pu Temiieparype 28°C, exe-
ITHEBHO OITpeneiss KOHIEHTpalum Oeinka, Gpuopu-
HOJIMTUYECKYIO, aKTUBATOPHYIO K TIJIA3MUHOTEHY M
0OIIIyI0 TTPOTEOJIUTUYECKYIO aKTUBHOCTh. Kak BUIHO
3 puc. 1, MaKCUMaJIbHBIEe 3HAYCHUST KOHIICHTPAIIUN
0eKa JOCTUTAIMCh Ha TPETHU U LLIECThIE CYT KYJIbTU-
BUPOBaHMSI, a MAaKCUMyMaJibHble 3HaYeHus1 (huodpu-
HonuTudeckoit (700.2 yci1. em/mir), akTUBaTOPHOU K
miasMuHoreHy (367.13 ycn.en/mi) u o0Oleit mpoTeo-
JINTUYECKON  aKTUBHOCTH  (Ka3eMHOJIUTHYCCKOM,
319.5 mxMmouib Tyr/mMi1 X MUH) 1J1s1 JAHHOTO MUKPOMM -
1IeTa COBITAaIM 1O BpeMEHU U MTPUXOAUIUCH Ha TIsi-
ThIe cyT. [1py 3TOM Ha TIATHIE CYT KYJbTHBUPOBAHUS
HE IMPONCXOIMIIO 3HAUNTEIIBHOTO CHIKEHMST KOHIICH -
Tpauuu 6enka (puc. 1). B cBsI3u ¢ 3TUM 17151 HajbHE-
INX SKCIIEPUMEHTOB TOJIyJYaIl IpernapaT BHEKIIe-
TOYHBIX ITPOTEMHA3 MUKPOMUIIETA ITPU €T0 KyTbTUBH-
pOBaHUU B TEUCHMUE TISITU CYT.

OnpenenieHre TeMNepaTypHOrO ONITUMYMa aKTUB-
HOCTU HMCCJIeayeMOoro Ipenapara rnporeunas 1. infla-
tum 62a BBISSBWIO €r0 aKTUBHOCTh B MHTEPBaJIe TEM-
neparyp 25—55°C. MakcuMalnbHYI0 aKTUBHOCTbD Ipe-
napata Habmoganu npu 35—37°C. I1pu Temneparype
65°C u 6oJiee aKTMBHOCTDH MpernapaTa MpaKTHYeCKH
OTCyTCTBOBaNa. M3ydeHue TepMOCTaOUIIBHOCTU MC-
clieayeMoro Tperapara rmokasajo, YTo mpenapar co-
XpaHsUI akTUBHOCTB ITpU TeMIiepaType oT 25 no 37°C B
teueHue 2 4. [1pu remneparype 45°C aKTUBHOCTb yKe
3HAYUTENIbHO CHIKaIAach (Ha 50%), 1 OJTHOCTBIO OT-
cyrctBoBaia npu 65°C (cHuxenue Ha 90%) (puc. 2a).

OnpeneyieHNe 3aBUCUMOCTUA aKTUBHOCTU Mperna-
para npoteuna3s 7. inflatum 62a ot pH noxkasaio, 4ro
OH TIPOSIBJISIET aKTUBHOCTH B MHTepBaiie pH ot 4.0 no
8.5. Ilpu 6onee Huzkux 3HaveHussx pH (3.0 u Huke)
npenapaTr He ObLI aKTMBEH, B ILEJIOYHBIX YCIOBUSIX
MPaKTUYECKU MTOJTHOCThIO MHAKTUBUpoBaics npu pH
11.0. MakcumanbHOe 3HaUYeHNEe aKTUBHOCTU HAOJIIO-
npayv npu pH 6.0—7.0. IIpenapat GbL1 cTabMJIEH B MH-
tepBaiie pH 6.0—8.0 B Teuenue 2 4, coxpansist 100%
akTuBHOCTU pepmeHTa. [1pu pH 9.0 3a To Xe Bpemst
aKTUBHOCTB COXpaHsJIach JIUIIbL Ha 45% (puc. 20).

Takum o6pa3oM, COITIACHO TOJTYYSHHBIM BKCIIe-
PUMEHTAILHBIM JaHHBIM, OIITUMYM JEMCTBUS MTPOTE-
unHa3 Tnpernaparta 1. inflatum 62a HaXooUTCS B mpee-
JIax (pM3UOJIOTMIECKUX TTapaMeTPOB KPOBH YeJIOBEKa
(T ~ 36.6°C, pH ~ 7.5).
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OcraTo4yHast Mmacca Tp OM6a,

DOOKHNYEB u np.

(6)

MKM Tyr/mi1 X MUH

@) (8) (r, 1)
Mr/MJI‘ MKM p-NA/MII X MUH Y. en/Mi
1(9) - 300 0,017 | 1650
] : 270 |-0.015F
7t 40 0013[ - 550
6 0.011
5F210F
4+ 0.009 |
N 350
0.007f
2+
130 L
1L 0.005 1200
1 2 3 4 5 6 7 Cyt

Puc. 1. lunaMuka HaKOTUIEHUs Mpenapara rnporenHas mraMmoM Tolypocladium inflatum 62a: a — conepxaHue 6GejKa, MI/MiI;
0 — KazeMHOJUTHYECKasi aKTUBHOCTh, MKMOJIb Tyr/mMi1 X MUH; B — akTUBHOCTb ¢ dVal-Leu-Lys-pNA, MkMob pNA/MJI X MUH;
T — GUOPUHOIUTHYECKASI AKTUBHOCTb, YCII.€ll/MJI; . — aKTUBATOPHAasl K TUIAa3MMHOT€HY aKTUBHOCTbD, YCII.e/1/MJI.
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Puc. 2. Brusuaue pH (a) u temmniepaTtypsl (0) Ha aKTUBHOCTB (Y€pHBI TpaduK) 1 CTaOWIBHOCTH (Cepblil rpadhuK) mpernapaTa BHe-

KJIETOYHBIX ITpoTenHa3 Mukpomutera Tolypocladium inflatum 62a.

1004
90
80
70
60
50
40
30
20

W‘:
10+

0 L L J
2 30 60 90

Bpems Hayana peakuny, MUH

B % OT epBOHAYAIbHOM

Puc. 3. OnpenesneHue cTereHM TPOMOOIU3KCa BO BpeMe-
HU TIpemniapara IpoTenHa3 Mukpomuieta 7olypocladium
inflatum 62a.

MUKOJOI'A N ®PUTOIIATOJIOTUA

TpoMmOomuTUYeCKUiA MOTEHIIUAT OETKOBOTO Mpe-
rnapara, nNoJay4eHHOTO U3 KyJIbTYPaJbHOM KUIKOCTU
mukpomuuera 7. inflatum 62a, onipeaenstyii B 9KCIie-
pUMEHTAX [0 U3YUYEHUIO TPOMOOJIN3HMCA B YCIIOBUSX in
vitro. B pe3ynbTaTte skcnepuMeHTa yepe3 30 MUH JIH-
31C (PUOPUHOBOIO CryCcTKa cocTaBisi 39.7% (1mepBo-
HayajbHag Macca (pUOPUHOBOIO CryCTKa IOI neii-
CTBUEM IIperapara yMeHbInmiIach Ha 39.7%); yepes
60 muH coctaBisii 69.2%; a yepe3 90 MUH COCTaBUI
91.3% (puc. 3). JlaHHbIE TOKA3aTeIN MTO3BOJISIIOT I0-
BOPUTh B LIEJIOM O BBICOKOI TPOMOOJIMTUUECKOI aK-
TUBHOCTH TIOJIy4eHHOTO Mpenapara.

Jnst pazmeneHUsT KOMIUIEKCHOTO IIpernapara Oe-
KOB, 0OpasyeMbIx Mukpomuuerom 7. inflatium 62a,
KCIIOJIb30BAIM METOJ HM303JIEKTPO(hOKYCUPOBaHUS
(NDD) B unTepBaine pH amdonnnos 2.5—10.0. B pe-
synbrate MDD npenapara 6enkoB (yaeabHas IIPoOTeo-
JIMTUYECKas aKTUBHOCTb — 2.3 E/mut X 1073), moiy-
YEeHHOTO T10cjIe TITYOMHHOTO KYJIBTUBUPOBaHUS (puc. 4),
Ne 2

TOM 57 2023



NCCIEJOBAHUE TPOMBOJIIMTUYECKOI'O ITOTEHHHNAJIA 5K3OITPOTEMHA3 99

pH

11
10

W K~ L N 3 oo

nasMuHononoGHas | ConepxaHue
aKTUBHOCTD, YCII. €Il Gerka, Asso
me 4072
*
240*
i 40.60
210 '
180$ 40.48
ISOI
10.36
1204
9% 10.24
604
+ o2
301
il | 3,

Ne dppakum

Puc. 4. U3oanekrpodokycupoBaHue nipernapara nporeuHas Tolypocladium inflatum 62a.

OBLIO OOHAPYKEHO, UTO (PpaKL, 00IaJaolIe MaK-
CUMAaJIbHBIMI 3HAYEHUSIMU MCKOMBIX THUIIOB aKTHB-
HOCTU — (PUOPUHOJUTUYECKOM, aKTUBATOPHOU K
MJIa3MUHOT€HY M Ka3€eMHOJIUTUYECKOM — CXOOWIU C
KOJIOHKHU €IWHBbIM MUKOM M MMM U303JIeKTpuye-
ckyto Touky (pl) 5.65—5.85. JlanbHeine sKcIepu-
MeHTHI TipoBoausiu ¢ dpakuueit Ne 13 (pl — 5.75),
3HAYCHUS TPOMOOJMTUIECKON aKTUBHOCTU KOTOPOM
ObUIM HAUOOJBIIMMU. YOeJIbHAas MPOTEeOoIUTHYECKas
AKTUBHOCTb IIpoTenHa3bl coctaswia 0.78 E/mr x 1073,
DubpuHONMUTUYECKAs U aKTUBATOPHASI K TJIa3MUHO-
TeHy aKTMBHOCTb, OoTpeneneHHbIe s pakumu No 13,
0Ka3aJIMCh BhIIIIE, UeM JJIs1 aHAJIOTUYHBIX TapaMeTpOB
nperiapara INpOTeMHAa3 U KyJAbTypajbHOI >KUIKO-
CTU, U COCTaBWIW ISl JaHHON (pakuuy 3HAYEHUS
597 ycna. en/mr u 413 ycia. en/mr 6ejika COOTBET-
CTBEHHO.

Takkxe cnenu@UUIecKyro NPOTEOIUTUYECKYIO aK-
TUBHOCTb dpakiuu Ne 13 rMcciaenoBaiu ¢ MTOMOIIIbIO
crieunpUYeCKNX XpOMOTEHHBIX CyOCTPAaTOB — IT-HUT-
poanmnunoB. ITomyaeHHBIE pe3yabTaThl IIPEACTaBIIC-
HBI B Ta0j. 1. Kak BuaHO 13 TaGaUIIbI, BBIACICHHAS
MpoTerHa3a oKa3ajaach ClIOCOOHA pacIleIUISITh MOJIe-
KYJIbI CyOCTpAaTOB II0 OCTaTKaM JIM3MHA U JIEHIIMHA 1
NpPaKTUYECKU HECHOCOOHOM paclleIUIsITh MOJICKYJIbI
cyOcTpaTta Imo ocTaTKaM apriuHUHA.

OmnpeneneHue yrIeBOTHOTO KOMITOHEHTa METOIOM
JIOT-GJI0TUHTA Y U3Yy4aeMOI IIPOTEUHA3BI C TIOMOIIBIO
peakLM Ha TJIMKOIIPOTEMHEI IT0KA3aJlo, YTO OHA He
rMKo3WwIMpoBaHa (puc. 5). OTCyTCcTBUE JaHHOI MOCT-
TPpaHCISIMMOHHONM MoauduKaluu II03BOJISIET pac-
cMaTpuUBaTh MOTEHIMAJILHYIO BO3MOXHOCTh KJIOHU-
pOBaHUS U 3KCIIPECUM TeHa, KOOUPYIOILIEro oopa3o-

Tab6auna 1. AKTUBHOCTh BHEKJIETOUHOM npoTenHasbl Tolypocladium inflatum 62a 1o OTHOILIEHUIO K GeJIKaAM CUCTEMBI TeéMO-

cTasza 4€JIOBEKa

VienbHasi aKTUBHOCTb, E/Mit X 1073%
Tun akTMBHOCTU XpOMOTreHHBbI1 cyocTpar BbUIEEHHAst POTEMHA3A
Tiperiapar (dbpaximst Ne 13)
VYpokuHazHast pGlu-Gly-Pro-Arg-pNA 1.70 0
TpombuHOIIOTOOHAS Tos-Gly-Pro-Arg-pNA 2.42 —
[MnasMuHONIOOOOHAS dVal-Leu-Lys-pNA 5.93 27.21
®dakTop Xa-nmomobHast HD-Ile-Pro-Arg-pNA 1.07 0
CeprHOBEIX IpOTEa3 Z-D-Arg-Gly-Arg-pNA 2.20 —
CyOoTUIM3UHITONOOHAs Z-Ala-Ala-Leu-pNA 3.11 14.01
Dnacrta3Has Suc-Ala-Ala-Ala-pNA 0.87 —
TpurnicuHomoxooOHas Bz-Arg-pNA 0.30 0
[Tna3zmMuHonono6Hast For-Ala-Phe-Lys-pNA 3.34 8.80
ITpumeuanue. *3HaKOM “—” OTMEUYEHEI CIy4au, KOIJa aKTUBHOCTh He OIpeAesiach.

MUKOJIOTHUA U PUTOIATOJIOTUA
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Puc. 5. KauectBeHHasi peakiysl Ha NIMKOIPOTEUHBI: 1 —
TOJIOXKUTEBHBIN KOHTPOJIb (MHBepTa3a); 2 — ppakumst Ne 13;
3 — orpuuiarenbHbIii KOHTpOJb (BCA).

BaHWE MPOTEMHAa3bl, B MPOKAPUOTUYECKUX KJIeTKaX
(Popova et al., 2015).

ITo pesynbTaraMm 3KCHEPUMEHTOB MO CBEPThHIBae-
MoOCTU (puOpuHOTreHa yejioBeKa 1 OblKa, a TakXke B
aHAJIOTUYHBIX SKCMIEPUMEHTAX C TJIa3MOIi YeJI0BEKa U
TU1a3MOM KpOJIMKa TOf IeiCTBUEM NpoTernHaskl 1. in-
flatum 62a, B TIpoOe He HAOTIOMATN HATUIKe GUOPU-
HOBOTO BOJIOKHa (IO CPaBHEHUIO C KOHTPOJbHBIM
ciydyaeM IMpu gobGaBiieHUU TpombOuHa). Ha ocHoBa-
HUU 3TOTO MOXKHO 3aKJIIOUUTh, UTO Y MPOTEUHA3bI OT-
CyTCTBOBaJIa Koaryjaa3Hasi akTUBHOCTb, UTO SIBJISIETCS
XapaKTEePHBIM 151 TIOOBIX (PUOPUHOJIUTUYECKUX CyO-
craHuuit (Tad. 2).

BDnekTpodopeTUdecKoe UccleloBaHUe Tperapa-
TOB TMPOTEWHA3, BBIACJCHHBIX W3 KYJIbTypaJdbHOI
XKUIKOCTU WCCIAEAYeMOro IITaMMa MHMKPOMUIIETa
T. inflatum 62a IPOBOAVIN B CPAaBHEHUHM C TIpernapa-
TOM npoTeuHa3 Mmukpomuiiera 1. inflatum K1, njs Ko-
TOPOTO paHee OBLIO MMOKA3aHO HAJTMYME TPOMOOIUTH -
yeckoit akTuBHocTH (Sharkova et al., 2016). CortacHo
MOJYyYEeHHBIM NaHHBIM, 3JeKTpodoperpaMma BHe-
KJIETOUHBIX 6enkoB mrtamma 7. inflatum 62a cOOTHO-
cuTtcs ¢ anekTpodoperpaMmmoii 6enkoB 7. inflatum k1.
Ha puc. 6 BUmHO, 9YTO COOTHOIIICHNE, KOJIMIECTBO U
XapakTep pacloNOXeHUsI OEJIKOBBIX TTOJIOC Y Ipena-
paToB 3TUX ABYX LlITaMMOB poaa Tolypocladium siBnsi-
€TCSl CXOKMM, UTO, BEPOSITHO, MOXET yKa3bIBaTh TaK-
K€ Y Ha CXOXECTh CEKPETUPYEMBIX B KYJIbTYPaJIbHYIO
KUIKOCTh OEJIKOB MpU NIYOMHHOM KYJIbTUBUPOBA-
HUU, HAXOJSIIIMXCS B COCTaBe MOJIyUEeHHBIX MTpernapa-
TOB, a TaKXe Ha XapaKTep MX TPOMOOJIMTHUYECKOIO

addexra.

CornacHO TIOTYYEeHHBIM 3KCIIEPUMEHTATbHBIM
TMAHHBIM, BO3MOXHO BBIIEJIUTD PSII CXOICTB M pa3in-
YUl MeXIy mpernapaTtaMu MpoTerHa3 IITaMMOB MUK-
pomutietoB 7. inflatum 62a n T. inflatum K1: B aKcite-

"
é..
k4

4

Puc. 6. Dnexrpodopes nperapaToB IMIPOTeHA3 IITAMMOB
Tolypocladium inflatum k1 (cneBa) u 62a (cnipaBa).

pUMEHTaxX II0 TPOMOOJU3UCY IIpernapaTbl 00OUX
IMITaMMOB MUKPOMMIIETOB ITOKAa3aJIi BBICOKYIO 3(-
(EKTUBHOCTD TIPU CXOTHOM yIEIbHOM IPOTECOTUTH-
YeCKOU aKTUBHOCTH.

Temneparypubsie ontumMymbel 1 pH onrumymsr
npemnaparoB npotenHas 7. inflatum 62a n T. inflatum
k1 odyeHb OJIM3KM U HAXOIITCS B Mpeenax (PU3noio-
TMYECKUX MMapaMeTpoOB KPOBU YeI0BEeKa, YTO AcaaeT
WX MMPUTOAHBIMU JJIs1 UCTIOJIb30BaHUSI B TPOMOOTEpa-
MYU U AUaTHOCTUKE MaTOJOTU CUCTEMbI FeMocTas3a u
MO3BOJISIET UCKITIOUNTh MHAKTUBALIUIO WJIM HEIOCTa-
TOYHYIO 3(h@PEKTUBHOCTh BO3ACHCTBUS BCJEIACTBUE
onpeaeJeHHbIX CBOHCTB KPOBH.

CornocraBjeHe CBOMCTB MPOTEMHA3 IITAMMOB-
MIPOIYLIEHTOB MpeacTaBicHo B Taba. 3. Kak BugHO 13
Tabmuubl, TpoTenHasa 7. inflatum 62a TpoSIBISIET
OosblINe 3HaYCHUST (PUOPUHOIUTUISCKON U aKTHUBA-
TOPHOM K TIJIa3MUHOTeHY aKTMBHOCTHW, Y€M TTPOTEH-
Haza 1. inflatum k1.

Hnsa iporewHassl 7. inflatum 62a Takke oTMeda-
JIach BBICOKAsI B CpaBHEHMHU ¢ mportenHasou 7. infla-
tum k1 T1u1a3aMuHOMNOAOOHAsT aKTUBHOCTh, MOMUMO
3TOTO, OHA, TaK Xe, KakK u npotenHasa 7. inflatum k1,
XOTb U B MEHBIIIEH CTerleHH, 0banaia cyOTUIN3NH-

Ta6imuua 2. CeepThiBaHMe GUOPUHOTEHA U IIa3MOKOATYJIMPYIOLast aKTUBHOCTD poTtenHasbl Tolypocladium inflatum 62a

DdubpuHOreH
IMTpo6a ®dubpuHOreH ObIKA p IMna3zma kpoanka IMna3ma yenoBeka
yeoBeKa
IMpotennasa 7. inflatum 62a — — — _
KoHTponb (TpoMOUH) + + + +

MUKOJOI'A U PUTOIIATOJIOTUA
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Taomuna 3. CpaBHeHUe TTpoTenHa3 MUKpoMutieToB Tolypocladium inflatum 62awn T. inflatum k1

IIporennasa T. inflatum k1 (Sharkova et

IMapametp IIporeunasa T. inflatum 62a al., 2016)
dubpuHOIUTHYECKAS aKTUBHOCTD, 597.0 582.0
ycia.en/mr 6enka
AKTUBaTOpHAs K IJIA3MUHOTEHY aKTUB- 413.0 373.0

HOCTb, YCII.ell/MT OenKa

AXTHUBHOCTb I10 OTHOIIIeHUIO K OeskaM | [TnasmuHonono6Has (27.2), cyoTunu-
3uHnono6Hast (14.0)

CHCTeMBI reMocTasa (yaenabHasi
aKTUBHOCTB, E/Mi1 X 1073)

pl dpakim

Peakiiust Ha NIMKOMPOTEUHbI

KoarynasHast akTUBHOCTb OTCyTCTBYET

He rmuko3unupoBaHa

TpombGuHononoOHas (6.4), MIa3MUHO-
noao6Has (10.6), cyOTMIM3UHIIONO0-
Has (11.3), anmacrtasHas (19.3)

10.7

He ruko3unupoBaHa

OTcyTCTBYET

MoIO0OHOM aKTUBHOCTBIO. B oT/iMure oT mpoTenHasbl
T. inflatum 62a, nist ppakuuu nporeuHassl 1. inflatum
OBLIO OTMEUEHO HaJIM4YMe TPOMOMHOIIOTOOHOI U BbI-
paXkeHHOM 371aCTa3HOU aKTUBHOCTH.

OBCYXIEHUE

ComtacHO MoJiydeHHBIM JaHHBIM, IITAMM MUKPO-
muneta 7. inflatum 62a MOXeT OBITh MCIIOIL30BaH B
KayecTBE NEPCIEKTUBHOIO IMpPOAYylLEeHTa TPOMOOIU-
TUYECKUX (PepMEHTOB JJIsl CO3NAHUST HOBBIX JIEKAPCTB
VIV JVaTHOCTUYECKUX HAOOPOB HA UX OCHOBE.

C MOJIEKYJISIPHO-TEHETUYECKOM TOUKU 3pEHUST MUKPO-
muneTsl Buna Tolypocladium inflatum nanboJiee N3BeCT-
HbI, KaK IPOAYLIEHTHI LIMKJIOCIIOPUHA, OTHAKO B He-
JaBHUX HCCENOBaHUSIX TakKKe ObLJIO MOKa3aHO, YTO
TMAHHBIN B TPOMYLIPYET M APYTHie OMOAKTUBHBIE BTO-
pUYHBIE METAa0OJIUTHI, BKIIIOYasT WHCEKTUIIMIHBIE CO-
eIUHEeHUsI, TaKre KakK 3¢panenTUHbI U TOJUIIUH, T1-
KETOIMIIepa3uHbBl M KapOOKCUCTepUH, aHTUOMOTUK
sprokoHMH C u JIpyrvue paHee He MCCeJOBaHHbBIE
KJ1acchl (pepMEHTOB, K KOTOPBIM MOTYT OTHOCUTBHCS U
COeMMHEHUS, 00JIamaoIie TPOMOOIUTHISCKON aK-
tuBHOCThIO (Khaldi et al., 2010).

C TOUYKM 3peHUsT TPOMOOJIUTUYECKOTO MOTEHIINA-
na, wramMm 7. inflatum 62a mpoaeMOHCTPUPOBAT CITO-
COOHOCTh CHUHTE3UpPOBaTh IMPOTEOJUTUYECKUE dep-
MEHTBI, aKTUBHbIE B OTHOILIEHUU OEJIKOB CUCTEMBI Te-
MocTtasa. [Ipenapart, BbIAeIeHHbIN U3 KyJIbTypalbHOM
KUAKOCTU MMKPOMMUIIETA, MOCjie KYJIbTUBUPOBAHUS
Ha cpejie C IMIULEPUHOM JEMOHCTPUPOBaAJ BBICOKYIO
TPOMOOIUTHUYECKYIO aKTUBHOCTh B OTHOILIEHUU (PUO-
PMHOBBIX CTYCTKOB, OyAy4U CTAaOUJIbHBIM B (DU3HOJIO-
TMYecKUX MHTEpBajlax 3HaUeHui Temneparypbl U pH.
ITpoTenHasa, mojydyeHHasi mocjie U303J1eKTPOGOKY-
CUPOBaHUs, MPOSIBJIsIa BHICOKYIO (PUOPUHOIUTUYE-
CKYIO Y aKTMBATOPHYIO K TJIa3MUHOTEHY aKTUBHOCTD,
MPEBOCXOASIIYIO IO CBOUM 3HAYE€HUSIM MPOTEHHA3Y
omkaiiero mramma-aHaiaora 1. inflatum k1. Taxke
JlaHHas MpoTerHa3a Oblla aKkTMBHA B auarna3oHe pH,
O0nu3KoM K ectectBeHHOMY pH KpoBu, U oOiagana

MUKOJIOTHUA U PUTOIATOJIOTUA
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IIOMUMO Bpra)KeHHOfI HJ'[aBMHHOHO,Z[O6HOﬁ, TaKXKe 1
3J1aCTa3HOM AKTUBHOCTbIO, YTO TOBOPUT O BHICOKOM
IIOoTCHLMAJIC IJIdd IPpUMEHEHUSA €€ C L EJIbIO KyITMpOBa-
HUA TpOM6OTI/I‘{€CKI/IX COCTOSTHUM.

Jpyroii yHMKaJIbHOII 0COOEHHOCTBIO, KaK IIperia-
paTa, Tak Y BBIICJICHHON MPOTEeUHA3bl, MOKXHO CUU-
TaTh “TIPOJIOHTUPOBAHHBIN TPOMOOJIUTUYECKU (-
dekr”. OcobeHHOCThIO JaHHOTO 3 deKTa SIBISIOCH
TO, YTO B TeUeHMeE 24 4 Mocje B3auMOJEHCTBUS TIpe-
napata ¢ (pUOPUHOBBIM TEJEM MNPOUCXOAWJI MOCTE-
MEeHHbIN CTA0WUJIbHO BO3pacTarluii 1u3uc hpudprHa,
JIOCTUTasl MaKCUMyMa 4epe3 CTYKM Mocje alruivKa-
LIMM BIUIOTH JI0 TIOJTHOTO paspylueHust (pudbpuHoBoOit
niaacTUHBL. JaHHbIN 3P deKT He OBUI XapaKTepHBIM
JUIs mperiapara nporeuHas 7. inflatum k1 (B ero ciaydae
MoJIHAasl TepMUHALMS Ju3uca (HUOPUHOBOTO TeJist
IIpouCXoauiia B TeueHUe 3—4 4 1mocJie allUIMKaLln)

(puc. 7).

ITomoOHBIN 3ddeKT MOXKET HAWTHU IPUMEHEHUE B
mpernaparax IIpoJOHTMPOBAaHHOIO ASCHCTBUS, KaK IIpU
Hapy>XHOM IIPMMEHEHUU B COCTaBe Iejieil IPOTUB Te-
MaTOM U paHEeBBIX ITOBSI30K, TaK 1 B CJIy4asiX, TpeOyIo-
IIUX JJIUTEIBHOTO IIPUMEHEHUS TPOMOOJIUTUIECKOTO
CpencTBa MpU NPOPIAKTUKE TSKEIBIX TPOMOOTHYE -
CKUX COCTOSTHUI, TT03BOJISISI 3HAUUTEIbHO COKPATUTh
KOJIMYECTBO BBOIMMOIO IIperapara, TeM CaMbIM
yMEeHbIIasi pPUCK KPOBOTECUYEHU I IIPU IIPUMEHECHUU.

IIpumeHeHe TPOMOOIUTUYESCKUX CYOCTaHIIMIA
JUJTSl HApY>KHOTO MPUMEHEHUsI BO3MOXKHO, HallpuMep,
B KOMOMHAIWM C T€IapyuHOM [JISI TIOBBIIIEHMS CTa-
OMJIBHOCTU CyOCTAaHIINU M YBEIIMYEHUST TPOMOOINTH -
yeckoro 3 dekra. OcoOeHHO aKTyaIbHBIM 3TO MOIJIO
OBl OBITH B Clly4ae Tepallly TPOMOO30B ITyOOKUX U
MOBEPXHOCTHBIX BEeH KOHEeUHOCTE, (hjieboTpoMO030B
U TPpoMOO(dIeOUTOB, a TaKKe B ciaydae MpoUuIakTH-
K1 TPOMOOSMOOINM JIETOYHOI apTepu U MHpapKTa
Muokapaa. Tak, HampuMep, IMTOTOOHBINA MOIXO0 TPH-
MEHSUJICS ISl Tpernapara BHEKJIETOYHBIX MPOTeMHA3
MUKpomuuera Arthrobotrys longa — NOHTOJIMTHHA.
OTIBITHI in Vitro W in vivo MOKa3aan, YTO rellapvH B CO-
YeTaHUU C JIOHTOJUTUHOM HE TOJbKO MPOSIBISIET

2023
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3q

24 g

Puc. 7. TpomGonutuueckuii 3¢ deKT rnmpernaparoB MUKpoMulLieToB Tolypocladium inflatum k1 (cneBa Ha yamike) u 1. inflatum 62a
(cripaBa Ha yaike) yepe3 3 4 1 yepes 24 4 1ocJjie arruIiMKa Ha GUOpUHOBBIN Tellb.

CBOIICTBEHHYIO €My aHTUKOATYISTHTHYIO aKTUBHOCTD,
HO M YCKOpSIET BpeMsI TpoMbom3uca. A caM JOHTO-
JIUTUH, KpoMe (PUOPUHOIUTUIECKOTO AeHCTBUS, 00-
JIafaeT MKUPOKUM CHEKTPOM aHTMKOATYISIHTHOM aK-
TUBHOCTH, BO-TIEPBBIX, CHMXKAsl arperalumo TpoMOo-
LIUTOB in Vitro M in Vvivo, BO-BTOPbIX, MHTUOUPYS
remMocTa3 B IIa3Me i1 Vivo B TIPUCYTCTBUU TellapuHa
(Sharkova, 2014). MexaHu3M Hapy>KHOIO IIpUMEHe-
HUSI OCHOBAH Ha CITOCOOHOCTHU JIOHTOJIMTUHA TPOHU-
KaTh Yepe3 SIUASPMHUC U ITOIJIEXAIIe MITKIE TKaHU
B CUCTEMY MUKPOLIMPKYJISILIMU U CUCTEMHBIN KPOBO-
TOK U BBI3BIBaThb aJcKBaTHbIE (PU3MOJOTMYECKUE U
onoxumunaeckue peakunu (Podorolskaya, 2002).

IIponeMoHCTpUpPOBAaHHBIE MpeHapaToM IITaMMa
T. inflatum 62a GUOPUHOIUTUYSCKUE U aKTUBATOP-
HbIE K MJIa3MUHOT€HY CBOMCTBA MOTYT HANTU MpUMe-
HEeHME I JMAarHOCTUKM IaTOJIOTU CUCTEMEL TeMO-
craza. CylecTBylolIre Ha PHIHKE AUaTHOCTUYECKUE
HaOOPBI MPEANoJIaraloT UCIOJb30BaHUE TPOMOOIUTH-
YEeCKOTO areHTa B CBOEM COCTaBe M OTIMYAIOTCS HO-
BOJILHO BBEICOKOIT CTOMMOCTBIO 32 OIHO MCCJICIOBAaHNE.
Hcnions3oBanue nipenapara 7. inflatum 62a B KauyecTBe
TPOMOOJIUTUYECKOTO areHTa MOXET ITI03BOJIUTh CHHU-
3UTh CTOMMOCTh HabOpa 3a c4eT 00JjIee IIPOCTOTO U M-
Hee 3aTpaTHOro mpoliecca HapabOTKU CyOCTaHIIMMN.
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Investigation of the Thrombolytic Potential of Exoproteinases Produced
by the Micromycete Tolypocladium inflatum 62A Isolated from the Soils of the White Sea
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Thrombolytic properties of the micromycete Tolypocladium inflatum 62a isolated from the White Sea soils exo-
proteinases preparation, as well as its individual fractions, obtained after isoelectric focusing, were studied in
comparison to the closest analogue, the producer of thrombolytic enzymes 7. inflatum k1. A pronounced throm-
bolytic potential, the presence of fibrinolytic and plasminogen activator activity, specific proteolytic activity with
respect to certain substrates (plasmin-like and subtilisin-like) as well as a prolonged thrombolytic effect in con-
nection to fibrin clots were demonstrated, which can be used in the development of new drugs for the thrombotic
conditions treatment, the development of anti-hematoma drugs for external use as well as diagnostic kits for the

pathology of the human hemostasis system.

Keywords: extracellular proteinases, fibrinolytic enzymes, hemostasis system, micromycetes, thrombolysis,

thrombotherapy
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