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YcTaHOBIIEHO, YTO 3KCTPAKT LiecTonbl Eubothrium rugosum VHTMOUPYET aKTUBHOCTD MPOTEMHA3 KUIIEYHUKA
X03sMHa — Hajauma. CHIKeHUE MTPOTEOTUTUUECKOM aKTUBHOCTH CIM3MCTOM 000J0UKU KUIIEYHUKA TIPU UC-
MOJIb30BAHUM B Ka4eCTBE MHTMOUTOpa 9KCTpakTa E. rugosum COroCTaBUMO C TAKOBBIM TPU IPUMEHEHU Y WH-
ruduropa cepuHOBBIX IpoTerHa3 — PMSF, cBuaeTenbCTBYsI O TOM, YTO BBIIEISIEMbII 11€CTOI0I MHTUOUTOP
WHAKTUBUPYET OCHOBHBIE CEPUHOBBIE TTPOTeMHA3bl KUIIIEYHNKA — TPUTICUH U XuMoTpuricuH. [TokazaHo, 4To
9KCTPAKT YEePBSI UHTUOMPYET MPOTEOTUTUIECKYIO AKTUBHOCTD CIM3UCTON 000JIOUYKU KUIIIEYHUKA HE TOJIBKO Y
HajauMa, HO M y IBYX IPYTMX BUIOB pbIO (CMHLA U Jela). [IpuMmeHeHne nHaekca JI>)KMHU TTO3BOJIUIIO BBISIBUTH
onpeeIeHHYI0 HEPaBHOMEPHOCTh pacIipeiesieHrs] ypOBHEN MTPOLEHTHOTO MHTUOUPOBAHUS 7151 aHATU3UPYe-
Moro Habopa BuaoB. CorjiacHO pe3yJjibTaTaM 3TOTO aHajn3a, 9KCTPAKT YepBsl OKa3bIBaeT 00Jjiee CeJIEKTUBHOE
MHIUOMpYIolllee BO3AeiiCTBUE Ha MPOTeMHAa3hl pa3IMUHbBIX BUIOB PbIO, 1Mo cpaBHeHUIO ¢ PMSF. OT10 cBUIe-
TEJbCTBYET O YACTMYHOM, HO JTOCTATOYHO YETKO BBIPAXKEHHOM BUAOBOI CEJIEKTMBHOCTU MPOLYIIMPYEMOTO
TeJIbMUHTOM WHTUOUTOpA IO OTHOIIEHMWIO K MPOTeMHa3aM XO3sMHa, YTO MOXKET BHOCUTbH OMpeneseHHbI
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BBEJAEHWE

OpnHa 13 pyHIaMeHTAILHBIX ITPOOJIEM ITapa3ruToI0-
Ty — npobjieMa B3aMMOOTHOIIEHUI TTapa3uTa U ero
Xo3siMHa. JIJIsi yCTAaHOBJGHUSI TECHBIX CIelU(GUIHBIX
B3aMMOOTHONIEHU ! MTPY NMOMaJaHUU B OPraHU3M X035 -
WHa TTapa3uT BCECTOPOHHE amalTUPYETCs K XKU3HU B
9TUX ycJIoBUsIX. KpoMme Toro, re IbMUHTBI, O0MTAaIOII1e
B KHIIIEYHUKE TTO3BOHOYHBIX >KMBOTHBIX, JOJIKHBI
MPOTUBOCTOSITh AEUCTBUIO MPOTEOJIUTUYECKUX Dep-
MEHTOB X03s1eB. OJIMH U3 TJIaBHbIX MEXaHU3MOB 3alllU-
TBI OT TUX (PEPMEHTOB — CEKpelMs WHIMOUTOPOB,
CITOCOOHBIX 2((HEKTUBHO MHAKTUBUPOBATH ITPOTENHA -
3bl X035IMHA B cpene ooutaHus re1bMUHTOB [1]. locTa-
TOYHO JABHO CYMUTAETCS, YTO Mapa3uThl MOTYT UCTIO/b-
30BaTh MHTMOUTOPBI MPOTEWHA3 IJIsI BBLKMBAHUS B XO-
3s91He. JI0OBOJIbHO BEJIMKO KOJUUYECTBO BbIACJIEHHbBIX U
OIMMCAHHBIX MHTUONUTOPOB IIPOTENHA3 OCIIKOBOTO ITPO-
UCXOXAEHUS [2], OTHOCSIIMXCS K TPYIMIie WHTUOUTO-
POB CepMHOBHIX IIpoTenHa3 [3]. B ¢BsI3u ¢ anumeMuo-
JIOTUYECKOU 3HAYMMOCTbIO MHOTMX BUIOB HEMAaTO[l
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KCCJIeNOBaH OYEeHb IIUPOKUIA KpYT 3THUX Mapa3uToB, B
pe3ylibTaTe Yero y HuX o0Hapy>kKeHbl HHTHOUTOPHI BCEX
KJ1aCCOB MpOTerHa3 (aCrapTUIOBBIX, CEPUHOBBIX, 1LIH-
CTEMHOBBIX U MeTaJUIONpoTenHa3). B To ke Bpems Lie-
CTOJBI B 3TOM OTHOIIIEHUU UCCIIETOBAHbI B 3HAUUTEIIb-
HO MeHblIel creneHn. K HacToseMy MOMEHTY IS
HUX YCTAaHOBJIEHO CYIIIECTBOBAaHUE TOJbKO MHIUOUTO-
POB CEpUHOBBIX IPOTEUHA3 — TPUIICMHA U XUMOTPUII-
cuHa [4]. Cepus paboT IIOCBSIIEHA HCCIEIOBAHUIO
criocoOHocCTH Liectonbl Hymenolepis diminuta, mapasu-
TUPYIOLIE B KUILIEYHUKE KPbIC, THTUOUPOBATH IPO-
TeuHas3bl X0351MHa [1, 5, 6]. OnHako Jajieko He Bceraa
yIaeTcsi OOHapYXUThb Y LECTOJ MHTMOUPYIOLIYIO CIO-
COOHOCTh WJIM BBIACIUTh MHTHUOUTOPHI ITPOTEUHA3 Yy
aTHUX YepBeit [7, 8].

Llenb uccnenoBaHus — OMPEAETIUTb CIIOCOOHOCTD
IIAPOKO pacIIipocTpaHeHHOM 1iecTtonbl Fubothrium ru-
gosum, oduTarlleil B KUIIeYHUKE HATMMa, MHTMOUPO-
BaTh aKTUBHOCTbD IIEJIOUHBIX POTENHA3 B KUIIICYHUKE
X03SIMHA U YCTAHOBUTh, HACKOJBKO cHeliM(UYeH BbI-
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Taomuuna 1. MccnenoBaHHbIE BUILI PHIO

Bun pwi0, n* Bonmoem Bpewms BeutOBa Pazmep prIO, cm Tumn nutanust

Hanum Lota lota, n = 5 | PeiouHcKoe Bogoxpa- | ®espainb 2016 4448 XUIIHUK — (paKyabTa-
HUJIULLIE TUBHBIN OeHTOdAar

Cymnak Sander «“ Asryct 2016 48—54 XUITHUK
lucioperca, n =4
Cunen Ballerus ballerus, «“ Asryct 2016 29.4-30.1 IlnmankTodar
n=4
Jlewr Abramis brama, «“ Asryct 2016 35.5-41.6 Benrodar
n=3
Hlyxa Esox lucius, “ Maii 2016 48—-50 XUIITHUK
n=73
Dopenb Oncorhynchus | Canku, Jlamoxckoe CenTts16ps 2015 28.8—30.0 XUIITHUK
mykiss, n =4 03epo
OxkyHb Perca fluviatilis, | JlJagoxckoe 03epo Cenrs6ps 2015 14.5—14.7 XUITHUK
n=4

* n — 9MCJIO MCCIIETOBAHHBIX ]‘.)I)IG JaHHOTO BUIa

IesIeMBI 1IeCTONOM WHTHMOWTOP IJIST IIpOTenHa3 Ha-
Juma.

MATEPUAII 1 METOINKA

O0beKkT uccaenoBanmii. OOBEKTOM MCCIIENOBAHUN
CIY>KUU 1iecTonbl E. rugosum U3 KUIIeUHUKA HaJTuMa
Lota lota. ccnenoBaHBI YepBU U3 5 HAJIMMOB, BbLIOB-
JICHHBIX B 3UMHUI TTeproa B PRIOMHCKOM BOOOXpaHM-
nuue. Yucno yepBeil B OMHOM HaJluMe KOJie0aJioCh OT
1 mo 10 k3., macca — ot 0.31 go 1.88 r. BckpriTue phIO,
UX KUILIEYHUKOB, U3BJICUCHNE YepBeil U IIPUTOTOBJIC-
HME pa3IUYHBIX IIpenapaToB NPOU3BOOWIM Ha JIedAs-
HOI1 OaHe.

KwuinedyHnKy pbl0 BCKPBIBAIN, U3BJICKAIN YePBEU 1
TPYCKIBI TIIATEIBLHO IIpoMbiBau B 10 MJI pacTBopa
Punrepa (pH 7.5) mist XoomHOKPOBHBIX XKUBOTHBIX C
LIe/IbIO yaaseHusl PepMEHTOB XO35IMHA.

IIpuroToBieHre rOMOreHaTOB 4epBeil M CIAM3UCTOM
000JI0YKM KWIIEYHHKA pbI0. VI3BIIeUeHHBIX M3 KHIIET-
HHWKOB HAJIMMOB 1 OTMBITBIX, KaK OITMCaHO BbIIIEC, YEP-
Beli pa3nenuv Ha 5 OJIM3KUX MO Macce IpyIin, ToMore-
HU3UPOBAIM, W TOMOTE€HAT pPa3BOAUIU DPACTBOPOM
PuHrepa B cooTHoOIlIeHMM Macca: 00beMm 1 : 9.

Jltst onipeiesieHUsI IIPOTEOIMTUYECKON aKTUBHOCTU
KHMIICYHUKA XO3SIMHA W MCCIIETOBAaHUSI MHTUOMPYIO-
11eii CIToCOOHOCTH YepBeii TOTOBUJIM TOMOTEHATHI CJIU -
3UCTOI 000JIOUKM KUILIEYHUKA HATMMOB. [1JIst TpoBep-
KU TUTIOTE3HI O BO3MOXKHON crieIM(pUIHOCTA NHTUOM -
pyloleii CrocoOHOCTU 4YepBell MO OTHOIIEHUIO K
AKTUBHOCTY IIPOTEMHA3 X035I€B TOTOBUJIM TOMOTEHAThI
CIIM3UCTOI 000JOYKM KUIIIEYHUKA PA3IMYHBIX BUIOB
pbIO (cM. Tabnuity 1). g aTOro mocie BCKPBhITUST KA~
IIEYHUKA W yOaJeHUsI XMMyca CKpPeOKOM CHUMAaIU
CIIM3UCTYIO 000JIOUKY, TOMOT€HU3MPOBAJIU €€ U pa3BO-
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nunu pactBopoM PunHrepa B cootHomenuu 1:49. Bee
TOMOTE€HATHl TOTOBMJIM C TIOMOIIBIO CTEKIISTHHBIX TO-
MoreHu3aTopoB ¢upmsl Sartorius AG (Germany).

I'omoreHaTHl YepBeit M CIM3UCTON OOOJOYKM KH-
IIeYHUKa LeHTpudyrupoanu mpu 6500 g B TeuecHUE
5 muH nipu 4°C. [11s1 onpeneaeHs1 TpoOTEOIUTUYECKOM
aKTUBHOCTH CJIM3UCTOM O0OJOYKU KUIIEYHUKA U UH-
ruOUpyoLIeil CIIOCOOHOCTU 4YepBeil HUCMOJIb30BAIU
MOJIy4eHHBIC CyIIepHATAHThI.

OnpeneneHne HHrUONpyIeii ciocooHocTu. B kKaue-
CTBE€ MCTOYHMKA MHTMOMTOPOB MPOTEHMHA3 y 4YepBeu
WCIIOJIb30BAIM CyIepHATaHT (3KCTPAKT) UX TOMOreHa-
Ta. s onpeneaeHus THrMOMpyIonieil CIToCOOHOCTH B
ONBITHYIO cpedy, comepxkamyo 500 MK romoreHara
CIIM3UCTOI 000I0UYKN KUIIIeYHNKA, 700aBiastan 50 MKII
9KCTpaKTa YepBeil 1 THKYOUPOBaJIM B TeUeHUe 15 MUH
npu temneparype 20—22°C. B cepuu mpenBapuTeab-
HBIX 9KCIIEPUMEHTOB OBbIJIO YCTAHOBJIEHO, YTO YBEJIM-
YyeHUe 00beMa DKCTpaKTa TeJIbMUHTA He MPUBOAUT K
pPOCTY UHTMOMPOBaHUSI, TIO3TOMY COOTHoIleHue 1 : 9,
yKa3aHHOE BBbIIIIE, TIPY IPUTOTOBJIEHUN 3KCTPAaKTa Bbl-
OpaHO Kak onTuMasbHoe. OMHOBPEMEHHO B COOTBET-
CTBYIOIIYIO KOHTPOJBHYIO IIPOOY M00aBIsSIIN aHAJIO-
TMYHbI 00beM Oydepa. Ilocie sToi MHKyOauIMuM B
npo0ax onpeaesyii IPOTEOJIUTHIECKYI0 aKTUBHOCTD,
KaK OIMMCaHO HIKE.

st cpaBHEHUS C YPOBHSIMU MHTUOMPYIOILIIEi CITo-
COOHOCTM 3KCTPaKTOB E. rugosum omnpenessiii UHTU-
oupytomuit apdekr 50 mxkn PMSF (beHun-mernn-
cynbMOHWI-(DIyOpUa) — WHTUOUTOpPAa CEPUHOBBIX
npoTerHas, B KoHueHTpauu 100 MM B DMSO (nume-
TUJICYIb(MOKCHUI), TI0 OTHOIIEHUIO K IPOTEOJIMTUYE-
CKOI aKTUBHOCTU CJIM3UCTON OOOJIOUKM KUIIIEYHUKA
pPa3UYHbBIX BUIOB PbIO.
Ne 1
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Omnpenenenne  NPOTEOJUTHYECKOH  AKTHMBHOCTH.
CyMMapHyI0 aKTMBHOCTb IIPOTEMHA3 B IOMOIEHAaTe
CIU3UCTOIN O0OJIOUKM KMIIIEUHHMKA PBhIO (AKTMBHOCTH
tpuncuHa H® 3.4.21.4, xumorpuncuda H® 3.4.21.1 u
munentuaa3 H® 3.4.13.18) onpenensiv ¢ UCNOJIb30Ba-
HUEM B KauyecTBe cyocrparta 0.3% a30-Ka3enHa B TPUC-
oydepe, pH 7.5 [9]. CybcTpaT u (hpepMeHTaTUBHO aK-
TUBHBIN TIperapaT MHKyouposanu 60 mMuH npu 20—
22°C. Peakuurio ocraHaBiImBaiu HoOaBiieHUEM | MII
0.3 N pacrtBopa TpuxiopykcycHoit kuciiotel (TXY),
00pa3oBaBIIMIACI OCAAOK M3 HETHUIPOJIM30BAHHOTO
OeJika ynaistiv LieHTpudyrupoBaHueM mpu 6500 g B
TeyeHue 5 MUH. MHTEHCHMBHOCTb pPa3BUBAIOIIETOCS
OKpalllUBaHUSI, MPOIOPIUOHAIBLHOTO AaKTUBHOCTU
(dhepMeHTOB, UBMEPSIIU B cyTiepHaTaHTe npu 440 HM Ha
cnekTtpodoromerpe Lambda 25 (PerkinElmer).

ITpotenHasnyo aktuBHOCTh (EA) BbIpaxkanu kak
pa3HocTh (AE) Mexny mokazaHUsIMU CHeKTpodOTOo-
MeTpa IJIsi TIpoObl ¢ CyOCTpaTOM U XOJIOCTOH TPOObI
(comepxaiiieit BMecTo (hepMeHTa U UHTMOUTOPA COOT-
BETCTBYIOIINI 00beM Oydepa) B pacueTe Ha SIUHUILY
MAacCCHI CIIM3UCTOM 000JIOYKM KUIIIeYHNKA 32 1 MUHYTY
(AE x 1! x mun~"). Bce OMoXxuMHUYECKUE OIpenesie-
HUS TIPOBOAMIIU B TPEX MTOBTOPHOCTSIX.

KosmuyecTBeHHAsI OllEeHKAa BHIOBOi CEJIEKTHBHOCTH
HHrHOUTOPOB. CeIeKTUBHOCTh MHTUOUPYIOIIETO BO3-
IercTBUS 3KcTpakTa yepBd 1 PMSF Ha mporemHasbl
XO03sIMHA 1 APYTUX BUIOB PHIO OILIEHUBAJIU C IIOMOIIIBIO
nHaekca Ixxuam [10]. DTOT IMOKa3aTeab pacCUYUThIBA-
eTcs IS Habopa 3HaYeHUI TIPOLEeHTHOTO MHTUOUPO-
BaHUsI, MMOJYYEHHbBIX [IPY OTHOM U TOM XKe KOHLIEHTpa-
UM UHTUOUTOpa. 3HAYECHUSI COPTUPOBAIN B IIOPSIIKE
yCUJIeHUsI MHruoupymouero 3¢hdexTa, CyMMUPOBaIU
Y HOpMAaJIM30BaJIl. 3aTeM BEIYUCIISIIIN MHAEKC JIXXKHY,
aHAIM3UPYS 3aBUCUMOCTh KYMYJISITUBHOI TOJIM CyM-
MapHOTO WHTHUOMPOBAHUS OT KyMYJISITUBHOM IOJIM
yuciia TeCTUpyeMbix BUmoB. Iloka3zaTeb MOXET IIpuU-
HUMAaTh 3HAYEHUS OT HyJs (OTCYTCTBUE CEJIEKTHUBHO-
CTHU) IO €AMHULIBI (A0COIOTHASI CEJIEKTUBHOCTD). Pac-
YeThl MPOBOAWIM B ABYX BapuaHTax: 1) Iy Bcero Ha-
Oopa M3 ceMM HCCIeAyeMbIX BUAOB U 2) mjis Oosee
Y3KOIo Kpyra M3 IISITU XUIITHBIX BUAOB (T.€. 3a MCKIIIO-
YEHUEM Jiellla U CUHLIA).

Cratuctuyeckasa ooOpaGorka. Pesynbrarhl mpen-
CTaBJICHBI B BUJIE CPEOHMX U MX CTAaHOAPTHBIX OIIM-
0ok. O0paboTKa pe3ysIbTaTOB BBHITIOJTHEHA C TIOMOIIBIO
cTaTUCcTHYeCKUX ITakeToB “Microsoft Excel 2010”7 u
STATISTICA 8 (StatSoft Inc., Tulsa, OK). Uarubupy-
ol 3p@PEeKT OLEHUBAIN TIPU TTOMOIIU OJHOdAaK-
TOPHOTO TUCIIEPCUOHHOTO aHaJIu3a C UCTIOJIb30BaHU-
eM Kputepusi ThIOKM 1JisI MHOXECTBEHHOTO CpaBHe-
HUS cpenHux 3HayeHui ipu p < 0.05. JIocToBEepHOCTH
paznuunii B 3pHeKTUBHOCTA MHIMOMPOBAHUS MEXIY
9KCTPAKTOM IeJIbMUHTA M CUHTETUYECKIM MHIUOUTO-
poM PMSF B nponeHTHOM BbIpaxkKe€HUM OLICHUBAIU C
MOMOIIIBIO ABYXCTOPOHHET0 Kputepusi MaHHa— YUTHU
JUIST KaXKAOTO BUIA PHIO B OTAEILHOCTH.
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PE3YJIbTATbBl UCCJIENJOBAHUN

B pesynbraTe IpoBemeHHBIX MCCIEOOBAaHUI ycTa-
HOBJIEHO, 4TO goGaBieHue 50 MKJT 3KCTpaKTa 4YepBs
FE. rugosum K peaklIMOHHOI cMecu TIpy OmpeaeaeHuun
MPOTEOJIUTUIECKON aKTUBHOCTH CIMU3UCTOI OOOJI0YKM
KUIIIEYHUKA HaJIMMa CHMXKAET 3Ty aKTUBHOCTh MOYTU B
2 paszac 0.587 + 0.068 10 0.323 = 0.023 AE X ' X Mun~.
PMSF cHukaeT akTUBHOCTB IMPOTEMHA3 CIIM3UCTOM 000-
JIOUKM KulleyHnKa Haimma 1o 0.214 + 0.038 AE x ! x
X MUH™!, YTO JOCTOBEPHO HE OTAMYAETCS OT 3HAYe-
HUIi, TOJYyYEeHHBIX IIPU MCIIOJb30BAaHUU 3KCTpaKTa
yepBell KaK MCTOYHMKA MHIrouTopa. OaHAKO IpH BBI-
YUCJICHUU OJIM MTHTMOMPOBAHUS 9KCTPAKTOM YepBei
u PMSF oGHapyXeHbl JOCTOBEPHbBIE Pa3InuUsI B 3TUX
MOKa3aTelIsIX: SKCTPAKT 4YepBsSI WHTUOMPYET aKTUB-
HOCTb IpOoTerHa3 KullieyHuka Ha 45.4%, a PMSF — Ha
64.3% (xpurepnit Manna—Ywuranu; p < 0.05).

IIpoBepka rumoressl 0 COCHUMPUIHOCTH MHTUOU-
pytoleit cnocoobHoctu E. rugosum 110 OTHOILIEHUIO K
MpoTerHa3aM XO3sIMHa MoKasaja, YTO 3KCTPaKT Yep-
BeMi MHTMOUPYET aKTUBHOCTD IIPOTENHA3 HE Y BCEX HC-
cJIeqOBaHHBIX BUIOB peIO (puc. 1). Tak, modaBieHMe
9KCTpaKTa 4YepBeil JOCTOBEPHO CHIKAET aKTUBHOCTD
MIPOTEMHA3 CIU3UCTOM OOOJIOUKM KMIIIEYHUKA Yy TpeX
U3 CEMU MCCJIEI0BAaHHBIX BUIOB PhIO: Y XO3sIMHA — Ha-
JIuMa, a Takxe y cuHua u jiema (p < 0.05). B to e Bpe-
Ms1 PMSF nocroBepHO CHMKAaeT aKTUBHOCTD IIPOTEH -
Ha3 CJIM3UCTOI 000JI0OYKU KUIIEUHMKA Y BCEX UCCIIEH0-
BaHHBIX BHUIOB PbHIO, 3a MCKIIOYEHUEM Cydaka.
CremyeT OTMETUTD, YTO IJISI CIIM3UCTHIX 000JIOUEK KH-
IIeYHMKa HaJluMa, CUHIIA U JIellla He YCTaHOBJIEHO A0-
CTOBEPHBIX Pa3IMYUil B CHUXKECHUU TIPOTEOJIUTHUYEC-
CKOM{ aKTMBHOCTU IIpM HCIIOJIb30BaHMU 3KCTpaKTa
yepBeit 1 PMSF, B To BpeMs Kak i1 OCTaJbHBIX MC-
cJieIOBaHHBIX BUAOB pbl0 PMSF cHUXasm akTUBHOCTD
MIPOTeMHA3 B 3HAYMTEJHLHO OOJIbIIIEIl CTEeIIeHH, YeM
9KCTPaKT 1ecton (puc. 1).

Beluncinenve goaM MHTMOMPOBAHUSI aKTUBHOCTU
MPOTEeNHA3 CIM3UCTOI 0O0JIOUKU KUIIIEUHUKA U3YYEH-
HBIX BUJOB PHIO MO3BOJIMIIO YCTAHOBUTD, UTO TOJBKO Y
CHHIIA U CcylaKa 3Ta aKTUBHOCTb MHTUOUPYETCS 3KC-
tpakToM E. rugosum u1 PMSF B onmmHaKOBOIi CTETIEHN.
J11s1 BceX oCTabHBIX McclienoBaHHBIX pbi0 PMSF nH-
TUOUpPYeT MPOTEOIUTUIYECKYIO aKTUBHOCTD CIM3UCTOM
000JI0YKHY KUIIIEYHUKA TOCTOBEPHO CUJIbHEE, YEM IKC-
tpakT E. rugosum, p < 0.05 (puc. 2). Ilpu atom mois
UHTUOMpoBaHUsI akTUBHOCTU PMSF 11 pasHbIX BU-
I0B puIO KojeOnercst or 41.8% (myka) mo 75.2%
(OKyHB), B TO BpeMsI KaK 3KCTpaKT E. rugosum MHI1OM -
pYeT 3Ty aKTUBHOCTh B mpefeiax ot 4.6% (uyka) 1o
56.2% (cunueir). CaMast HU3Kast TOJISTI MHTUOM-POBaHUS
SKCTPAKTOM YEPBSI OTMEUEHa JIJIsl CIU3UCTOU 000104~
KM KUILIeYHUKa popeu U IIyKH, a caMasl BbICOKasi —
IS J1elna U cuHna (puc. 2).

OnmHopaKTOPHBINA IUCIIEPCUOHHBINA aHAJIM3 TOKa-
3aJl, 4YTO BUJ PHIOBI KaK (pakKTOp OKa3bIBaJ JOCTOBEP-
HbI 2(h¢heKT Ha BEJIUUYMHY MPOLIEHTHOTO MHTUOUPO-
BaHUS KaK 3aBUCUMYIO MIEPEMEHHYIO U B ClIy4yae dKC-
Ne 1
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Puc. 1. [Tporeonurnyeckasi akTUBHOCTb CJIM3UCTOI 000-
JIOYKM KMIIEYHHMKA PasiIM4YHbIX BUAOB pbiO (/) M BIUSI-
HUE Ha Hee 9KcTpakTa yepseil E. rugosum (2) u PMSF (3).
Ilo ocu opdunam — TIpoTeONUTUYECKAsT AKTUBHOCTD,
AE % 11 % mun~ , no ocu abcyucc — 1 — dopenp, 11 —
OKyHb, 111 — Hammm, IV — cymak, V — cunen, VI — nem, VII —
myka. CpenHue 3HaueHUs1, 0003HAYeHHbIE pa3HbIMU OYK-
BEHHBIMM MHAeKcaMUu (a U b), DIOCTOBEPHO OTIUYAIOTCS
npyr ot apyra (p < 0.05) mias Kaxxmoro OTAeTbHOTO BUIA
poIO.

TpakTa reabmuHTa (F = 103.90, p 0.0001), 1 B ciydae
PMSF, Ho B ropa3no meHsleii crenenu (F=9.55, p <
<0.001). Cepusd MHOXXECTBEHHBIX MOMAapHBIX CpaBHE-
HU IPOIeMOHCTpHUpPOBaa, 9To 3 GEeKTUBHOCTD Ieii-
CTBUsI MHTUOWUTOpPA, IMPOAYIIMPYEMOTO IIECTOMOM, Ha
MPOTEOJIMTUUECKUE (PEPMEHTHI KUIIICYHMKA XO3SIMHA
HE MPOSIBIISIET TOCTOBEPHBIX OTIMYNIT OT COOTBETCTBY-
FOIIMX 3HAYCHWM IUTST aHATOTUIHBIX (hepMEHTOB JIella,
cuHIa u cynaka (p > 0.05). B To xxe BpeMsi TpoTerHAa3bI
CITU3KUCTON O00OJIOUKM KUIIeYHWKA y HaJduMa oKasa-
JINCH OoJiee YyBCTBUTEIHLHBIMU K BO3IEHCTBUIO IKC-
TpakKTa 4epBsl, IO CPAaBHEHUIO C TIPOTeMHAa3aMU U3 KU-
MIEYHUKA IPYTUX XUITHUKOB ((DOpesn, ITyKU 1 OKYHS)
(p <0.05).

Kak moxkassiBaeT nHIeKC JIKUHU, BUIOBAsI CEJIEK-
TUBHOCTb 3(peKTa MHTMOMpPOBaHUS IIPU UCIIOIb30Ba~
HUHM DKCTPaKTa yepBsi Oojiee BhIpakeHa, YeM IIPU KC-
noab3oBaHuu pactBopa PMSF (puc. 3). Tak, rmipu Bo3-
IEeCTBUM WMHIUOWTOpa, IIPOAYLIMPYEMOIO 4YepBEM,
KYMYJISITUBHBIE KPUBBIE OTCTOSIT 3HAYUTEIHLHO TabIIIe
OT IMaroHaJIbHOM JMHUU rpaduKa, yKa3biBasi Ha 0oJjiee
HepaBHOMEPHOE pacHpeieiieHrue TaHHBIX 110 Pa3HBIM
BUAaM pEIO, yeM 1ipu ncrionb3oBaHuu PMSF. Coor-
BeTCTBeHHO nHaekc JAxunu nocruraet 32.4% B citydae
MPUMEHEHUS 5KCTpaKTa YepBsI U He mpeBhIaeT 8.6%
B ciiydae BosneiictBust PMSF (mpu mcnosib3oBaHUM
TIOJIHOTO Habopa JaHHBIX OT ceMU BUIOB pbi0). Cxon-
HBIE pe3yJIbTaThl OBLIN ITOJIYYEHBI U IIPY aHAIM3€e aHa-
JIOTUYHBIX TaHHBIX OTIEJIBHO I XUIIIHBIX BUIOB PHIO
(cooTBeTcTBEHHO 35.2 11 9.3%).

CrnenyeT TakKe OTMETUTH, YTO TPU BO3AEICTBUA
OKCTpaKTa 4YepBeil cpemHee 3HaYeHWE IMPOLIEHTHOIO
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Puc. 2. lons (%) nHruOMpoBaHUsI MPOTEOTUTUICCKOM aK-
TUBHOCTHU CJIIM3UCTOI 000JIOUKM KMIIEUHUKA PA3TUUHbBIX
BUIOB DBIO BKcTpakToM uepBeit FE. rugosum (1) u
PMSF (2). Ilo ocu opounam — %, octajibHble 0003HaYe-
HMS KakK Ha puc. 1.

WHTIOMpOBaHUs I BUma-xo3suHa (45.4%) 6nu10 3a-
METHO BHIIIIEe TI0 CPAaBHEHUIO CO CPETHUM YPOBHEM JJIST
BCeX ocTalbHBIX BUAOB phIO (31.0%). [1pu ncnonab3o-
BaHuu xe PMSF, 3tu ypoBHM OBLIM NpaKTUUECKU
onnHakoBEIMU (64.3% n 64.4% cooTBeTcTBeHHO). CO-
IJIaCHO KpHUTepuio MaHHa—YUTHH, pa3Indds MeXIy
CpaBHMBaeMbIMM BBIOOPKAMM OBUIM 3HAYMMBIMU
(p <0.05) B mepBoM ciaydae (T.e. TIpA BO3ACUCTBUU
SKCTpaKTa 4YepBeil) M HEOOCTOBEPHBIMU BO BTOPOM
(1.e. ipu Bo3neiictBuu PMSF). DTu maHHble Takxke
YKa3bIBAaIOT Ha OMpEAeJICHHYIO CTeIIeHb CITeIU(PUIHO-
CTH WHTHOUTOpPA, MPOIYIIUPYEMOTO YEPBIMH, IO OT-
HOIIIEHUWIO K IPOTEeMHAa3aM XO3sSMHa, a Takke Ha ero
0oJiee BBIPAXKEHHYIO CEJICKTUBHOCTD MO CPAaBHEHMUIO C
apdpexkrom PMSE.

OBCYXIEHHNE

Ucnonn3oBanme PMSF — nHrnomuropa cepHOBBIX
MPOTEMHA3 — TO3BOJIMJIO YCTAHOBUTH MpeodiianaHue
aKTUBHOCTY 3TUX IIPOTENHA3, IIPEICTaBICHHBIX TPUII-
CMHOM, XMMOTPHUIICMHOM M 3jacta3oii [11], y Bcex
W3Y4YeHHBIX BUAOB pbIO. [0 Bceli BeposITHOCTH, pa3iu-
Yusl B YPOBHSIX aKTUBHOCTU CEPUHOBEIX IIPOTEHUHA3 Y
WCCJIEAOBAaHHBIX BUIOB PBHIO CBSI3aHbI C PA3IMUUSIMU B
MecTax OOUTaHUsI, CPOKaX OTJIOBA PbIO U UX TUIIOB TMH-
taHus [12]. UMmelouecs B InTepaType JaHHBIEC TaKXKe
YKa3bIBAIOT Ha OOJIBIITYIO BapHaOeIbHOCTD IO CEPH-
HOBBIX TIPOTEUHA3 B OOIIIEH TMTPOTEOJIMTUIECKON aKTUB-
HOCTHU pa3IuJHbIX BUOOB pbi0. IIpeobiamaHue aKTUB-
HOCTH CEPUHOBBIX IPOTEMHA3 B OOIIIC IPOTEOIUTIYEC-
CKOIl aKTMBHOCTM TOKa3aHO IS PbIO C pasIUYHbIM
TUIIOM IIMTAaHUSI — PACTUTEILHOSIHBIX, BCESIOTHBIX U
xuinHbIx [13]. Tak, nisa xuniHuKa apaBaHbl Scleropages
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Puc. 3. OueHka celeKTUBHOCTA MHTUOUpYIolIero neictBust akcrpakra Eubothrium rugosum (1) u PMSF (2) npu ucnoib3oBaHUU
MOJHOTo Habopa JaHHBIX IO CEMU BUAAM PbIO (a) 1 AJ1sI IMOATPYIITLI U3 MSITU XUIITHBIX BUIOB (0) (3 — OTCYTCTBUE MHTMOUPOBAHMUS ).
Ilo ocu opournam — KyMyJIATUBHAS TOJISI CyMMapHOTO MHTOUpoBaHust (%), no ocu abcyucc — KyMYJISITUBHAS TOJISI YHCIIA TECTUPY-

eMBIX BUIOB (%).

Jformosus yctaHoBieHo 77.1% WHTHOMpOBaHNE CEPUHO-
BBIX poTtenHa3 mHruouropom PMSF [11]. B mano-
pUYECKUX MpUIATKaX HEKOTOPHIX JIOCOCEBBIX PHIO MH-
rubupyercss 44.09—70.27% ceprHOBBIX IIPOTEHHA3
[14]. B xumregyHnke TpeX BUOOB KapnoBbeiX Catla catla,
Labeo rohita v Hypophthalmichthys molitrix PMSF uH-
rubupyet 59.1-79.6% akTuBHOCTH [15], B KUIIIEYHUKE
0OBIKHOBEHHOTO pobano Centropomus undecimalis ak-
TUBHOCTB IIpOTeUHA3 cHIKaeTcsa Ha 60% [16], a Toi-
crory6oit kedanu Chelon labrosus — via 87% [17]. 3Ha-
YUTEJIFHO MEeHbIIIee MHTMOMPOBaHME IIPOTEMHA3 3TUM
MHTMOUTOPOM MOKa3aHO OJIsl XUIIHBIX PBHIO AOpadbl
Sparus aurata, OKyHsI-KJtoBaua Sebastes mentella
(43.7m 46.3% COOTBETCTBEHHO) W COBCEM HE3HAYM-
tenbHOE 11.5% — mist TIop6o Scophthalmus maximus
[18]. He6ombiroe narnbuposanue (26%) PMSF ycra-
HOBJICHO B KMIIIEYHUKE BCESIMHON ITPECHOBOTHOM PhI-
Obl OpuKOH Brycon orbignyanus [19]. PaznuuHbie ypoB-
HU WHTUOMPOBAHMSI CEPHMHOBBIX ITPOTEWMHA3 Haxke Y
pPBIO C OMMHAKOBBIM THITOM MUTAHUS MOTYT OBITH CBSI-
3aHbl C BUAOBBIMU U (DU3MOJIOTUYECKUMU OCOOEHHO-
CTSIMU UCCJIeTOBaHHBIX pbIO [12], ¢ BOBMOXHBIMU BU-
nocreuudUUHbBIMU OCOOEHHOCTSIMU CTPYKTYpPhI Ce-
PUHOBBIX TIpOTeMHA3, a TakKXke C pa3IMYHbIMU
METOJaMU, UCIIOJIb3YyeEMbIMU Pa3HbIMU aBTOpaMU MpU
oIpeneIeHU aKTUBHOCTH 3TUX (DepPMEHTOB.

CHMIXeHMEe IIPOTEOJIUTUICCKONM aKTUBHOCTHU CJIM-
3MCTOM O0OJIOYKM KHUIIIEYHWKA HaJMMa IIpHu 1o0aBIIe-
HUM 3KCTpakTa E. rugosum CBUACTEIbCTBYET O MPUCYT-
CTBUU B HEM MHIrUOuUTOpa IpoTenHal. M3BecTHO, 4TO
MHTUOUTOPHI IIPOTEMHA3 CEKPETUPYIOTCS B OKPYXKalo-
LIYIO Cpeay B He3HAYUTeIbHbIX KondecTBax [20]. TTo-
CKOJIBKY 00BbEM pEeakIIMOHHOM CMeCHU IIpU OIIpelelic-
HUU TIPOTEOJIUTUYECKON aKTMBHOCTH COCTaBJSET
1.5 M7, a 11s1 onpeneaeHUss MTHTMOUPOBAHUS 100aBIIsI-
ercs 50 Mk pa3BeneHHoro B 10 pa3 romoreHaTa 4epBeid,
T.€. OT HAaYaJIbHOI MaCCHI UepPBs pa3BeIeHUE COCTABIISIET

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

300 pa3, MOKHO TIPEAION0XUTb, UTo E. rugosum npomy-
LIMpPYyeT HeOOoJIbIle KOJMYECTBA BHICOKOA(MD(MEKTUBHO-
ro wHTHOMTOpa TpoTemHa3. ITOCKOJNBKY CHIDKEeHME
MPOTEOTUTUYECKON aKTMBHOCTU CIMU3UCTON 000JI0Y-
KM KUILIEYHM KA MTPU UCTHOJb30BAHUM B KaueCTBE UH-
ruduTopa skcrpakra E. rugosum comnoctaBUMO C Ta-
KOBBIM TIpU NPUMEHEHWU UHTUOUTOpA CEPUHOBBIX
nporenHa3 — PMSF, MoXHO OpenrnojoXuTb, 4TO
BBIAEJISIEMbIN 11€CTOJON WHTUOUTOP WHAKTUBUPYET
OCHOBHbIE CEpUHOBbBIE MPOTEUHA3bl KUIIIEUHUKA —
TPUTICUH U XUMOTpUTICUH. HecMoOTpst Ha TO 4TO n0JIs1
MHTUOUPOBAHUSI MPOTEMHA3 TIPU HCHOJb30BAHUHU
9KcTpakTa E. rugosum 3HaUYUTEJIbHO HUXE, YEM TIpU
npumeHenuu PMSF, B kunieuHnke mecroga yCToOM -
YyuBa K IEUCTBUIO MPOTEOJUTUUYECKUX (hepMEHTOB.
OuyeBUIHO, TTPOAYLIUPYEMOTO KOJUUYECTBA MHTUOM-
Topa AOCTAaTOYHO, YTOOBI OOECTIeunTh Mapa3uTy 3Ty
ycToiiuynBOCTh. Ilo MHEHUIO HEKOTOPBIX aBTOPOB,
B3aMMOJEHCTBUE MPOTEUMHA3 XO35€B U WHTUOUTO-
pPOB, MPOAYLIMPYEMbBIX 1I€CTOJaAMU, MPOUCXOIUT HE-
MOCPEICTBEHHO Ha aJCcOpPOLMOHHOI TOBEPXHOCTU
MOCJIeTHUX, YTO MPUBOJIUT K HEOOpATUMOMN MHAKTH-
Bauuu depMeHTa [5, 6].

ITonyyeHHble maHHBIE 00 WHTUOWPYIOIIEM OCH-
CTBMHM BKCTpaKTa IIeCTOH Ha aKTMBHOCTh IIPOTEHHA3
X035IeB COTJIACYIOTCS C MMEIOIIMMUCS B JIUTepaType
cBeneHussMU. Tak, paHee OoOHapy:KeHO WHTMOMpPOBa-
HHE TIPOTEOIUTUYECKONl aKTMBHOCTH OSKCTPaKTaMU
niepouepkonnoB Ligula intestinalis 13 monocTu Tena
JIellla U B3pOCJBIX YepBeil M3 KUIIEYHUKa YTKU [21].
ITo3xxe OBUIO YCTAaHOBJIEHO, YTO 3KCTPAKThI, IIPUTO-
TOBJICHHBIE M3 JIMYMHOK M B3POCJILIX YepBeil Bothrio-
cephalus acheilognathi, yrHeTasy TPUNICUHOBYIO U XM -
MOTPUIICMHOBYIO aKTMBHOCTh KUIIIEUHMKA Kapma in
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vitro [22]. I1pn 3TOM N3BECTHO, YTO OOJILIMAHCTBO OXa-
paKTeprU30BaHHBIX OEJIKOBBIX UHTMOUTOPOB T'eJIbMIH-
TOB OTHOCSITCSI K TPYIIIe UHTMOUTOPOB CEPUHOBBIX
npotenHas [3].

CorynacHo TIepBOHaYaJibHOW pabodeit TuIloTese,
Mpearnoaraaoch, YTo MOCKOJAbKY E. rugosum napasu-
TUPYET TOJBKO B KMINCYHUKE HaJMMa, BBIICIISIEMbIA
LECTOI0M MHTUOUTOP MOXKET OBITH CITELIM(PUIHBIM JIJIST
MpPOTEeNHA3 XO35IMHA. DTO MPEAIOJ0KEHHUE TAKXKe OTTH -
panoch Ha MHEHHE HEKOTOPBIX aBTOPOB O TOM, YTO OT
MHIMOUTOPOB MPOTEMHA3 Napa3uTOB 3aBUCUT CIICIIU-
(GUYHOCTB Mapa3uTa K xo3sauHy [23]. OnHako pe3yib-
TaThl MPOBEOSHHBIX MCCICIOBAHUM OKAa3aIuCh HE
CTOJIb OMHO3HAYHBIMU. C OAHOII CTOPOHBI, SKCTPAKT
yepBsl JOCTOBEPHO MOHMXKaJI aKTMBHOCTb IPOTEUHA3
CIIM3UCTOI 000JIOUKY KMIIIEYHUKA HE TOJIbKO HAIMMa,
HO TaK>Ke IBYX JIPYTUX BUAOB pbIO (CHMHIIA 1 Jiela). DTO
MOKa3bIBaeT, YTO CIeUUPUUHOCTh UCCICTYEMOrO UH-
ruouTOpa B OTHOLIEHUY NPOTEMHA3 XO35IMHA U IPYTUX
BUJIOB IajIeKO He abcomoTHA. B To Xe BpeMs1 uMeloTcst
orpeeieHHbIE CBUIETEIbCTBA YACTUYHOM CEJIEKTUB-
HOCTH JaHHOTO mHIruouropa. CoriracHo pe3yjbTaTaM
0IHO(AKTOPHOTIO IMCIEePCUOHHOTO aHan3a, WHIU -
oupylolas crocoOHOCTh AKCTpPaKTa YepBeit 1OCTO-
BEpPHO 3aBHCeJla OT BHUIA MCCICAYEeMbIX PBIO, YTO
TaKXXe CBUAETEIILCTBYET O CEJIEKTMBHOM XapaKTepe
JneiicTBUe MaHHOro wuHruourtopa. CTaTUCTHUYECKHU,
3HAYCHUS IIPOLEHTHOIO MHI'MOMPOBaHMSI IJIsI IIPOTE-
MHa3 KUIIeYHUKa HajuMma ObUIM HE HMXKE, 4eM s
aHaJIOTUYHBIX (DEPMEHTOB OCTAIBbHBIX PBHIO, M B TO K€
BpeMsI JOCTOBEPHO BHIIIIE, YeM A1 OOJILIIMHCTBA Ta-
KOBBIX Y XMIITHBIX BUAOB. B 1101b3y 4acTUYHOI ceiek-
TUBHOCTU MHIUOUTOpa, BbIpabaThiBacMoro E. rugo-
sum, CBUIETENIbCTBYEeT U MHAEKC JI>KuHM, 3HaYCHUS
KOTOPOTO TaKXKe YKa3bIBalOT HAa HEpaBHOMEPHOE pac-
npeaejieHrue YpoBHEN MPOLIEHTHOIO MHTMOUPOBaHUS
IS UCCIIEAYEMOro Habopa BUIOB. 3HAUYeHUSI MHIEKCa
JxuHu 6but HeBbicOKMMU (32.4—35.2% B 3aBUCH-
MOCTM OT BapuaHTa pacyeTa). B To XXe BpeMsi oHU
BITIOJIHE COIIOCTAaBUMBI CO 3HAYCHUSIMU, MOJIyYCHHBI-
MU IIpU UCCAEAOBAHUN HEKOTOPBIX APYTUX UHTUOU-
TopoB. Hanmpumep, koaddumeHTs! JXWUHU, BHIYUC-
neHHble 119 40 THIIMOUTOPOB KMHA3, KaXIbIil 13 KO-
TOPBIX BO3IEHCTBOBA Ha 85 pas3sIMIHBIX KHWHAa3,
W3MEHSUIMCh B IIMPOKMX TIpeneiiax ot 9.3% mist Hece-
JIEKTUBHOTO mHTHOMTOopa 10 90.5% miIst BBICOKOCE-
JIEKTUBHOTO, cocTaBlisds 56.8% nnst mHruouTopa c
yMepeHHou cejekTuBHOCThIO [10]. CrnemyeT oTme-
TUTH, YTO SKCTPAKT IeJIbMUHTA OTINYAJICS OoJiee BBI-
paxkeHHOM CeJIeKTUBHOCTbIO BO3OEMCTBUS B CpaBHE-
Huu ¢ PMSF. B cinyyae moiaHoro Habopa HaHHBIX
(BKJIIOYABIIETO CEMb IIPOTECTUPOBAHHBIX BUIOB
pbIO), mHAEKC JXKMHM, CKOpee, XapaKTepHu3yeT 00-
IIYI0 HEpaBHOMEPHOCTh MPOLIEHTHOIO WHTHMOUPOBa-
HUs (T.€. CEJIEKTUBHOCTh BO3JIEHCTBUS), YeM CITCIIM-
GUIHOCTL KaK TaKOBYIO, ITOCKOJBKY (POpMaIbHO
BUJIXO3SIMH He HAaXOIUTCS Ha BEpIIMHE KyMYJISITUBHOMI
KpuBoii. B To xXe BpeMsI B BEIOOPKE XMIIHBLIX BUIOB
pPBIO HAIMM AEMOHCTPUPYET HAMBBICIINE MOKa3aTeIn

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

WHTMOMPOBAaHMS, I B 3TOM CUTyallun MHAEKC I>KNHM B
paBHOI Mepe oTpaxkaeT KaK CeJICKTUBHOCTb MHTUOU-
TOpa, TaK U €ro CIeU(PUIHOCTh K IIPOTeMHA3aM KOH-
KpPETHOIO XO3s1Ha. JIOMOIHUTEIbHBIM apTyMEHTOM B
MOJb3y CHeHU(PUIHOCTU OECHCTBUSI IKCTpaKTa 4YepBs
MOXKET CIIY>KUTh TOT (paKT, 4YTO CpeaHee 3HAYCHIE IIPO-
LIEHTHOTO MHTMOMPOBAaHUS IJIsI IIPOTEMHA3 CIM3UCTOMN
000JIOUKM KMIIIEYHWKA HajuMa 3aMETHO IIPEBBIIIACT
COOTBETCTBYIOIIUII CpeaHUII YPOBEHb, BEIYUCICHHBINI
IJIST aHAJIOTUYIHBIX (DEPMEHTOB BCEX OCTaJIbHBIX BUIOB
pBIO.

HMmMeroTcs u apyrue cBeAeHUsI O CelM(UIHOCTHU
IEMCTBUST MHTMOMTOPOB 1IECTOH IO OTHOILICHUIO K
pa3andHBIM IpoTenHa3aM. Hammpumep, ObL10 BEIIBH-
HYTO MOPEANOJOXEeHUE O CNeLHUPUUHOCTA B3aUMO-
nevicrBust H. diminuta, mapasuTtupyloiieii B Kuieud-
HHMKE KpPBIC, C TPUIICUHOM, ITOCKOJIbKY IPYTrHe IIpo-
TeoJIUTUYECKNE (PEPMEHTHI (CYOTUIIM3UH, MEICUH U
nananH) He WHAKTUBHUPYIOTCS 3TOi HecTomoit [6].
N3bnpatenpHasts cnelMPUIHOCTh WHTHUOMPOBAHUS
MpOTerHAa3 MoKa3aHa JJIsl OJI0BO3peNbIX LiecTon Tae-
nia pisiformis 13 KMIIeYHNKa cobaK [24]. DKCTpaKThl
9TUX YepPBEU IIPOSBISIN MHIMOUPYIONIYIO CIIOCO0-
HOCTb IT0 OTHOIIEHUIO K TPUTICUHY U XUMOTPUTICUHY
ObIKa, cO0AKM U KPOJUKa, OJHAKO 3TOT MHTHUOUTOP
HE BJIWSUI HA TUIPOJIUTHUYCCKYIO aKTUBHOCTh CYOTH-
JIM3WHA, 3J1acTa3bl, KOJUIareHa3bl, MercuHa, peHuHa
U nanavHa. bbpllo Takke Mmoka3zaHo, UYTO BHYTPUKJIE-
TOYHBIN CEepITMH, BhIpadaThIBacMBbIii 1iecTomon Echi-
nococcus multilocularis, ”THTrUOVPYET TPUTICUH U TPUTI-
CUHOIIONOOHBII IIa3MWUH, a TakXke ITaHKpeaTude-
CKYyIO0 3JlacTa3dy CBMHBM M 3JjlacTady HEUTPOoDUIOB
yeJioBeKa, YTO, II0 MHEHUIO aBTOPOB, MOXET CIOCO0-
CTBOBaTh OJOKMPOBKE IIPOTCOIUTUYECKUX (PepMeH-
TOB B KMIIEYHNKE X03sMHa [25].

TakuMm o6pa3oM, B pe3ysibTaTe NMPOBEICHHBIX MC-
cJIeIOBaHUI YCTAaHOBJIEHO, YTO 9KCTPaKT LiecTonbl Eu-
bothrium rugosum MHrHOMPYeT aKTUBHOCTb IIPOTEU-
Ha3 KUIIeYHMKA X03siruHa — HamMma. CHUDKeHHUe MpPo-
TEOJIUTUYECKON aKTUBHOCTM CJIIM3UCTONH OOOJOUYKM
KUILIEUHUKA MPU UCIMOJb30BaHUU IKCTpaKTa E. rugo-
Sum B Ka4eCTBE MHIMOUTOpPA COMOCTABMMO C TAKOBBIM
NPy MPUMEHEHU Y MTHTMOMTOPA CEPUHOBBIX ITPOTEUHA3 —
PMSF, xots1 monst ”HrubupoBaHUS B IIEPBOM ClIydae
HECKOJBKO MEHBIIIE, YeM BO BTOpoM. MTHIrmonpoBaHue
9KCTPAKTOM YEPBS IPOTECOJUTUYECKON aKTUBHOCTHU
CIIM3UCTOI 000JI0YKM KMIIIEYHUKA Y Pa3JINYHBIX BUIOB
pBIO CBUIOETEIBCTBYET 00 YMEPEHHOM U BMECTE C TeM
JIOCTaTOYHO OTYETJIMBO BBIPAXKEHHOI CHEU(PUIHO-
CTH NPOAYLUHUPYEMOIO0 MHTUOUTOpPA MO OTHOLICHUIO K
IIPOTEOIMTUYECKON aKTUBHOCTH XO3SIMHA.

3HadyeHNe TaKOoM CIIelIMPUIHOCTY IS OTHOIIICHMWIA
XO03sIMHA U TTapa3uTa NPeICTOUT BBISICHUTD B TajbHEii-
IIMX 3KCIIEpUMEHTaX Ha HECKOJIbKMX BHUIAX LECTOH C
WCHOJb30BAaHUEM BBIACICHHBIX M OUMIIEHHBIX MHIU-
OUTOPOB, a TAKKE C PaCIlIMPEHHBIM KPYTOM BUIOB PHIO —
KaK CJIyKaIlliX X03sieBaMU UCCIIeIyeMbIX 1IeCTOM, TaK 1
WCHOJIb3YEMBIX IJIsI CPaBHUTEIBHOTO aHaIN3a.
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Effect of the Eubothrium rugosum (Cestoda) Extract
on the Intestinal Proteolytic Activity in Various Fish Species

G. L. Izvekova**, T. V. Frolova, E. 1. Izvekov, A. N. Parshukov’, and M. M. Solovyev:¢

¢ Papanin Institute for Biology of Inland Waters, Russian Academy of Sciences, Borok, Russia
b Institute of Biology, Karelian Research Center, Russian Academy of Sciences, Petrozavodsk, Russia
¢ Institute of Animal Systematics and Ecology, Russian Academy of Sciences, Novosibirsk, Russia
4 Tomsk State University, Tomsk, Russia
# E-mail: izvekov@ibiw.yaroslavl.ru

The extract of the fish tapeworm, Eubothrium rugosum, was found to inhibit the activity of intestinal proteinases
in its host fish, the burbot. A decrease in proteolytic activity of the intestinal mucosa, when using the E. rugosum
extract as an inhibitor, is comparable with that of a serine proteinase inhibitor, PMSF. This implies that the tape-
worm-produced inhibitor inactivates major intestinal serine proteinases, trypsin and chymotrypsin. The tape-
worm extract was also shown to inhibit the proteolytic activity of the intestinal mucosa not only in burbot but also
in two non-host fish species (zope and bream). Applying the Gini index revealed a certain inequality in percent
inhibition values for a given set of species. According to this analysis, the tapeworm extract had more selective
inhibitory effect on the proteinases of various fish species compared to PMSF. It suggests partial but quite explicit
species selectivity of the tapeworm-produced inhibitor toward the host’s proteolytic activity, which may contrib-
ute to host-parasite specificity.

Key words: proteolytic activity, fish, cestodes, proteinase inhibitors
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