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HccnenoBaHa MHTMOMpPYIOLLAsk CIIOCOOHOCTDh MO OTHOUIEHUIO K MPOTea3aM 3KCTPAKTOB IJIEPOLEPKOUIOB U3
neyeHu okyHs (Perca fluviatilis Linnaeus), a Takke 3KCKpPETOPHO-CEKPETOPHBIX MPOIYKTOB U 9KCTPAKTOB He-
3peJibIX U 3pediblx Lecton Triaenophorus nodulosus (Pallas, 1781), uz kuieuyHuka wmyku (Esox lucius Linnaeus).
YcraHOBJIEHO, YTO MHTUOMPYIONIEH CITOCOOHOCTHIO 110 OTHOIIEHMIO K ITPOTea3aM B pa3IMYHO cTereHu o01a-
NAI0T 9KCKPETOPHO-CEKPETOPHBIE MTPOAYKTHI U SKCTPAKTHI KaK HE3peblX, TaK U 3peibix uecton 1. nodulosus.
JlocToBepHO€E CHUXXEHUE aKTUBHOCTU OTMEYEHO MpPU ASHCTBUM HCCIIenyeMbIX 00pa31i0B HAa aKTUBHOCTb KOM-
MEpYECKOro TpurncuHa. bonblieit UHrMoMpyIolIei CMOCOOHOCTBIO MO CPABHEHUIO C SKCKPETOPHO-CEKPETOP-
HBIMM TTPOAYKTaMU 00J1aJal0T 9KCTPaKThI uepBeit. [Ipy 3TOM 3KCTpaKT He3peibiX YepBeil MHTMOUpPyeT aKTUB-
HOCTb IIpOTea3 CUJIbHEE, YeM TaKOBOI 3peibiX. B Oosbliieli cTernneH MHIMOMpyoliiasi CHOCOOHOCTh CBsI3aHa C
9KCTPaKTOM YEePBEii, TUIICHHBIX IIETOYHOM KalMbI, YeM ¢ (DpaKIIneil IIeTOYHOM KaliMbl TETYMEHTA.
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BBEAEHUE

Jlentounbsle yepBu (Cestoda) — miIockue 4epBU
(Neodermata) o6UTarOT B OpraHU3MeE Pa3TUIHbBIX TO3BO-
HOYHBIX, TIpU 3ToM oKoJio 1000 BUOoB napa3uTUpyOT Ha
TIacTMHOXA0epHBIX 1 TTouTHh 500 BCcTpedaroTcs y B3poc-
JIBIX KOCTUCTBIX pbI0. OHM Mapa3uTUPYIOT B pbldax, Kak
BO B3POCJIOM COCTOSTHUY, TaK U Ha TUYMHOYHBIX CTaIM-
SIX, HO JIUIIb HEMHOTWE B3POCJIble JICHTOUHBIE UYEPBU
JIEeHCTBUTEILHO NMATOTeHHBI I phIO-x03s¢eB [1].

JleHTouHbIe yepBM pona Triaenophorus — HIMPOKO
pacripocTpaHEHHbIE ITapa3suThl MPECHOBOOHBIX PHIO.
OHM OTJIMYAIOTCS CIOXHBIM LIMKJIOM pa3BUTHS, KOTO-
pbIii MPOTEKAaEeT CO CMEHON OKOHYATEJIbHOIO U JBYX
MPOMEXYTOYHBIX X035I€B, OOMTAIOIINX B BOOJHOM Cpe-
ne. PazButre MpouepKouaoB NPOUCXOAUT B MOJOCTU
TeJla TIEPBbIX NTPOMEXYTOUHBIX X0351€B — BECJIOHOTUX
paukoB otpsga Copepoda. Triaenophorus nodulosus
UMeeT IIUPOKUI KPYT BTOPBIX MPOMEXKYTOUYHBIX X035~
€B 1 BCTpeyaeTcs B pbl0ax, oTHoOCSIIMXCA K 17 ceMeii-
ctBaM [2]. IInepoiiepkonasl B OOMBIIMHCTBE CIydaeB
JloKanu3yloTcs B neyeHu. HekoTopwle Buabl Triaeno-
phorus mpeacTaBAsIOT CEpbe3HYI0 OMACHOCTb IS PhIO,
B psilie C/ydyaeB BbI3bIBasl Ha CTaauu ILIepoOlLepKouaa
MaccoBble 3a00J1€BaHUS U J1axe rMOesb LIEHHbIX MPO-
MBICJIOBBIX PbIO, TIaBHBIM 00pa3zoM B MPYIOBBIX XO-
3siicTBax [1, 2]. B PeIOMHCKOM BogoXpaHWIMIIIE, KaK 1
BO MHOTUX JPYTMX BOJOEMaX, 0CHOBHBIM BTOPBIM MTPO-
MEXYTOYHBIM XO3sMHOM 7. nodulosus cinyXXUT OKYHBb

Perca fluviatilis, B medeH KOTOPOTO pa3BUBACTCH IJIe-
pouepkoun. OkoHYaTeAbHBI X039uH 1. nodulosus —
myka Esox lucius, B ee KUIIEYHUKE Mapa3uT 3aBepliaeT
cBoe pasputue. [loau3onyHbIe YepBH, TTOTIANAIOIINE B
OKOHYATEJILHOTO X03sIMHA, OBICTPO pacTyT U pa3BUBa-
1oTcs. CKoJieKe U 1ieiiKa LecTo colepXaT TKaHU, U3
KOTOPBIX (DOPMUPYIOTCS HOBbIEC TPOITIOTTUIBI, OOJIee
MOJIOIbIE TIPOITIOTTUIBI HAXOASATCS B TIEpEIHEM OTaeNIe, B
GoJlee CTaphIX MMPOUCXOAUT OPraHOTeHE3 U B 3aJHEM OT-
JieJie HacTymnaeT ToJioBoe co3peBaHue. IToaHOCThIO co-
3peBlIasi CTPOOMJIa MpPEACTaBIsIET CO0OIf BO3PacTHOM
rpagdeHT OT MOJIOABIX TKAHEH B OT/IesIe IIeKU 0 cTape-
IOIIMX TKAHEM 3aJHUX 3peNIbIX TPOmIOTTH A, [3].

B3aumoneiicTBue Tmapa3uT-xO3sIMH MPOUCXOAUT
MOCPENCTBOM PA3IMYHBIX (PU3NOJTOTUYECKU AaKTUBHBIX
BEILIECTB, MPOAYLIMPYEMbIX OOOUMU MapTHEPaAMU.
CrnocoOGHOCTU TeJIbMMHTOB ITPOHUKATh, MUTPUPOBATH
U BBDXKUBaATh BHYTPM XO3s5MHA CIIOCOOCTBYET Psli UX
5KCKPETOPHBIX/CEKPETOPHBIX OeJIKOB [4]. OnuH U3 oc-
HOBHBIX KOMITOHEHTOB CEKPETOPHBIX MPOIYKTOB Ma-
pasuTta — WHTUOUTOPHI CEPUHOBBIX IIpoTteas |[5].
OHU urparoT BaxkHYIO poJib B BBKMBaHUM Tapa3unTa 3a
CUET CITOCOOHOCTY MHTMOUPOBATh (DEPMEHTHI XO3sIMHA
1 B HOPME TIPUCYTCTBYIOT B MUKPOOKPY>KEeHUU W/WIN
CEeKPETUPYIOTCSI UMMYHHBIMU 3(h(HEKTOPHBIMU KJIET-
Kamu [6]. DTU UHTUOUTOPHI PETYIUPYIOT aKTUBHOCTD
MpoTea3 U KOHTPOJIUPYIOT pa3IMUHbIC TPOIIECCHI, CBSI-
3aHHbIE C UX aKTMBHOCTBIO, B TOM YHUCJE 3alUTy OT
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MULIEeBAPUTENbHBIX (pepMeHTOB x03siMHa [6, 7]. Ilo
JaHHBIM HEKOTOPBIX aBTOPOB OeJIKM — HanboJjiee BaxkK-
Hasl rpynna MMMYHOPETYISITOPHBIX BEIIEeCTB ITapa3u-
TOB, K KOTOPBIM, B YMCJIe TTPOYMX, OTHOCSITCS U UHTH-
ouTopsl mporeas [§].

PaHee HaMM yCTaHOBJICHO, YTO 3pejible YEpBU
T. nodulosus B KMIIIeUHNKE OKOHUYATEJILHOIO XO3sIMHA—
IIyKA CIIOCOOHBI MHTMOMPOBATH NMPOTCOTUTHUYCCKIE
depmenTsl [9, 10]. Cpena uHKyOalMu, B COCTaB KOTO-
poii BXOHOSIT 3KCKPETOPHO-CEKPETOPHBLIE HPOIYKTHI
LIECTOI, M SKCTPAKT 3penbiX 1. nodulosus 6onbliiee BIM-
SIHAE OKa3bIBalOT HA aKTUBHOCTb TPUIICHHA T10 CpaB-
HEHUIO C MNPOTEOJUTUUECKON aKTHUBHOCTBIO CIU3U-
CTOM 000710YKM KUIIeYHUKA X03siuHa [9].

B ¢Bs131 ¢ 5TUM LIeIbI0 HACTOSIIETO UCCIIENOBAHUS
OBIJIO TTOMNBITATHCS BBISICHUTD, KaKUe CTaIuU 3pEIOCTU
uepBs 1. nodulosus o6l1agaloT CIOCOOHOCTHIO MHTUOM-
pOBaTh MPOTEa3bl, a TAKKE ONPEICTUTh CITOCOOHOCTD MH-
rMOMPOBATh MTPOTEOJIUTUYECKYIO aKTUBHOCTh (DpaKLIMSI-
MM IIETOYHON KalMbl TETYMEHTA U SKCTpaKTa 4epBs,
JIMIIIEHHOTO IETOYHOI KaiiMBI TETYMEHTA.

METO/1bl UCCIIEJOBAHUWA
Ilpueomoesnenue npenapamos

OOBEKTOM MCCICAOBAHUI CIIY>KMJIM B3POCJIbIC 1Ie-
cronwl Triaenophorus nodulosus, oOUTaIe B KUIIIEY -
HUKe 1yKu Esox lucius v TUIepoOLepKOUIbl U3 MEYCHU
MPOMEXYTOYHOIO X035IMHA — OKYHs Perca fluviatilis —
n3 PpIOMHCKOTO BomoxpaHuIuila. s ucciegoBaHuin
orobpaHo 32 1myku JauHoi 38—65.5 cMm; 58 3apakeH-
HBIX IUIEpOLIEpKOMAAMM OKYHEM IJuHOU 16—24 cwM.
BckpriTre M3BI€UeHHBIX M3 LYK KUIIIEYHUKOB U1 ITeYe-
HU OKYHSI, a TAaK:Ke JajbHeilllee IpUroToBJIeHUE TIpe-
rapaToB OCYIIECTBIISIM Ha JieasiHou 6aHe. Yucno uep-
Beli B OTHOM HIyKe Kojiebasoch oT 1 o 20 3K3.; Tiepo-
LEPKOUIOB B II€YEHM OKYHS, KaK MNpaBWIO, — IO
OOHOMY 3K3eMIUISIpY. B3pocible 4epBu pa3inyainch
MO CTaJAuU 3PEJIOCTU U YCIOBHO ObUIM pasiesieHbl Ha
“He3penbIX” M “3penbIx”, comepxKallux TpaBUIHBIC
OpomoTTUAbI. M3BIIeYeHHBIX U3 TIEYSHU IIEPOLIePKO-
WMI0B 1 U3 KUIIIEYHNKA XO3sIMHA B3POCJIbIX LIecTo 3 pa-
3a TILIATEJIbHO MPOMBIBAJIM B pacTBope PuHrepa mjs
XOJIOMHOKPOBHBIX XKMBOTHBIX, pH 7.5 (6 r NaCl; 0.14 r
KCI; 0.5 mir 10% CacCl,; 0.54 r Na,HPO,; 0.02 r KH,_
PO,; 0.16 r MgSO, B 1 J1 TMCTUIUTMPOBAHHOM BOIBI) C
HeJIbI0 ymajieHusT (pepMEeHTOB XO3sIMHA, agcopOnpo-
BaHHBIX Ha MX ITIOBEPXHOCTHU. Macca miepolie pKOUI0B,
HMCIOJIBb30BaHHLIX B KaUueCTBe OMHOI MpoObI, Kojieha-
sachk ot 0.27 10 0.64 r. Macca “He3penbIx” yepBeii, uc-
MOJIb30BAaHHBIX B KaUeCTBE OMHOM ITPOOBI, Kojaebdaach
ot 0.27 no 0.68 r, “spenwix” — ot 0.4 go 1.67 r. I1ate
npo0 “3pesbIx” YepBeil ObLIN MCIIOIb30BaHbI B OIIBITaX
110 pa3pylLIEHUIO ILIETOYHOM KaliMbl TETYMEHTA, METO-
IMKa KOTOpoi ommcaHa Huke. OcTajbHbIE IIECTHA-
IAaTh Ipo0 “He3penbix” W “3pesblx”’ YepBeil MHKYOM -
poBanu B 2 MJI pacTBopa PuHrepa Kaxayio B TeueHUE
24 4. Bce mHKyOauuyu NpoOBOAMIMU MpPU TeMIlepaTrype
7°C ¢ 1eJIbI0 OJYYSHUS CEKPETOPHBIX/2KCKPETOPHBIX

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

MPOAYKTOB 1iecTon. B TeueHue Bcero BpeMeHU UHKY-
0alyu 4yepBU OCTABAIUCH XUBbIMU. M3BJIeUeHHBIX U
OTMBITBIX TLJIEPOLIEPKOUIOB 1 B3pOCIBIX UepBeii rociie
WHKYOAllMM TOMOT€HU3UPOBAJIU C TIOMOIIbIO TOMOTe-
Huzatopa Ultra-Turrax T 10 basic (IKA, I'epmanus) n
roMoreHaT pa3BoAuIu pacTBOpoM PrHrepa B COOTHO-
1eHuu Macca: oobeM 1: 4. TomoreHaThl LIeHTPUQYTU-
poBanu npu 7500 g B TeyueHue 5 mMuH npu 4°C, misd
JNaJibHEeN X UCCAeA0BAaHU UCTIONb30BaIM CyllepHa-
TaHT (3KCTpakT 4epBeil). Cpenbl MHKYOALIMM U 3KC-
TPaKThl 3aMOpaKuBaau U xpaHwiu npu —20°C. Takum
obOpa3oMm, I JajJbHEeHIINX MCCcliefOBaHUI OBLIO IT0-
JIydeHO 5 MpoO0 3KCTPAKTOB IUIEPOLIEPKOUAOB, MO
6 mpo6 cpen MHKYOAMKU U SKCTPAKTOB “He3pebix”
u no 10 mpo6 cpen MHKYOallMKU U BKCTPAKTOB “3pe-
JIBIX” YepBeid.

s IpUTOTOBJICHUST TOMOTeHaTa CIIM3UCTOM 000-
JIOUKM KUIIEYHMKA LYK €ro BCKPbIBAIU, YAAISIIN XU-
MYC U CKpEOKOM CHUMAJU CIU3UCTYIO 000JIOUKY, KO-
TOPYI0O TOMOTEHU3UPOBAIM W PA3BOMWIM PACTBOPOM
Punrepa B cootHomeHuu Macca : ooseM 1: 19. I'omo-
reHaTbl LeHTpudyrupoBaiu npu 7500 g B TeyeHUe
5 muH 1ipu 4°C.

Paspywenue wiemouHnoil Kaiimbl me2ymeHma

[nst paspylleHus] IIETOYHOIl KaliMbl TeryMEHTa
ObUT MoMpULMpoBaH MeTon auddepeHIIaTbHOro
LIEHTPpUMYTUPOBaHUS, IPEIJIOXKEHHbBIN 151 €€ OTIee-
Hus y uecron Hymenolepis diminuta [11]. Kaxmnyio u3
5 rpyna uyepBeit 1. nodulosus, N3BIeUEHHBIX U3 KU-
MIEYHMKA YK U TPUKIbl OTMBITEIX B pacTBOpe PuH-
repa, nomemanu B 0.2% pactBop Tputon X-100 B
0.2 M tpuc-HCI oydepe, pH 7.4 B cooTHOIIEHUN
Macca : 00beMm 1 : 9 u unkyouponanu npu 4°C B Teue-
Hue 10 MuH. 3aTeM MPOOUPKY BCTPSIXUBAIU C TOMOIIIBIO
Boptekca (V-1 plus, BioSan) B Teuenue 60 cex. Yepneii
W3BJIEKAJIM M3 PacTBOpa JIETEPreHTa, KOTOPhIA B ajib-
HEMIIeM MCHOJIb30BaIM IJIsI TTOdydeHs] (ppaKivy 11e-
TOYHOM KaliMbl TETYMEHTA. /1151 3TOro pacTBOp AeTepreH-
Ta ueHTpudyrupoBanu npu 2500 g B TeyeHue 15 MuH,
CyllepHATaHT eIle pa3 UeHTPUPYrupoBaaIu IIpH
20000 g B TeueHue 90 MrH, 0caIOK IJIsT TATbHEUIINX IC-
ciefoBaHUil He ucnonb3oBanu. LleHTpudyruposaHue
npoBoavu 1ipu 4°C. Kpome Toro, U3 4epBeii, JIUILIeH-
HBIX IIIETOYHOM KaliMbl TETYMEHTA, TOTOBUJIM DKCTPAKT
B COOTHOILIEHUH Macca : 00beM 1 : 9, KaKk orcaHo BhI-
me. TakuM oGpa3oM, 1S JadbHEUIINX UCCICA0BaAaHUMA
noaydaiu ase dpakuuu: (1) merouyHas kaiimMa Tery-
MeHTa (5 mpo0O) u (2) Teno YepBs, TUIIEHHOTO IIETOY -
HOM KaiMbI (5 mpo0).

Onpedenenue Koauuecmea beaxka

B cpene mHKyOalmu 1iecTod, SKCTpakTax 4yepBeil u
roMOTeHaTaX CIIM3UCTOI 000JIOUKY KUIIIEYHMKA OIIPEe-
eI KOHILIEHTpauuio Oenka meromoM bpendopna
[12] mpm 595 um Ha ciekTpodoTtoMeTpe SPECTROstar
Nano (BMG LABTECH, I'epmanus). [Iasa moctpoe-
Ne 5
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HHUS KaJIMOPOBOYHOM KPWBOIM MCIIOJNL30BAIN OBIYMIA
CBIBOPOTOYHBI anpoymMuH (ITan3dKo).

Onpedenenue akmueHoOCmMu (hepmenmos

CyMMapHYyI0 aKTUBHOCTh ITPOTeMHA3 B TOMOTeHAaTe
CJIMBUCTOI OOOJIOUKU KHUIEYHUKA PBHIO (AaKTUBHOCTH
tpuncuHa K® 3.4.21.4, xumorpuncuda K® 3.4.21.1 u
munentuaa3 K® 3.4.13.18) u akTMBHOCTbL KOMMepyYe-
ckoro tpuricuHa (MP Biomedicals, USA) onpenensiiu
C KCITOJIb30BaHKEM B KaudecTBe cybcrpara 0.3%-Horo
pacTBopa a3zo-kKasemHa B Tpuc-HCI oydepe, pH 7.5
[13, 14]. Cyb6cTpaTt 1 epMEHTATUBHO aKTUBHEBIN IIpe-
mapaT nHKyornposanu 60 muH 1ipu 20—22°C. Peakiinio
ocTtaHaBnuBaau goodasiaeHuem 0.3 M pactBopa Tpu-
xaopykcycHoii kuciaotel (TXY), oOpa3oBaBiiuiics
0CaJIOK 13 HErMIPOJU30BaAaHHOTO OeKa yaaasiiv LeH-
TpucdyrupoBanuem npu 7500 g B TeueHue 5 MuH. MH-
TEHCUBHOCTb Pa3BUBAIOIIETOCS OKpalllMBaHUsI, MPO-
MOPLUMOHAIBHOIO aKTUBHOCTU (hEPMEHTOB, U3MEPSIIN
B cynepHaTaHTe mnpu 425 HM. AKTMBHOCTH IIpoOTeas
paccumMThIBaJIu KaK pa3HOCTb MOKa3aHUi creKTpodo-
TOMETpa JJIsl IPOoOBI C CYyOCTPATOM M XOJIOCTOM IPOOHI
JUISI MUHYTHOTO MHTEpBajla Ha I BJIaXKHOU Macchl (1St
00111Iei MPOTEOIUTUISCKON aKTMUBHOCTH) WJIM MT OeJI-
Ka (i1 crieuuuyecKoii aKTUBHOCTH ).

AxkrtuBHOCTh TpunicuHa (K® 3.4.21.4) onpenensiiu
B TeueHue 10 muH npu 22°C, npu 407 HM ¢ UCIOJIb30-
BaHueM BAPNA (N-o-6eH3oui-dl-apruHuH p-HUT-
poanmyma, PanReac-AppliChem) B KauecTBe cyoCcTpa-
ta (0.1 MM pactBop B DMSO — numetuicynbhokcum)
B 100 MM tpuc-HCI 6ydepe ¢ nodasienuem 150 MM
NaClu 20 MM CacCl,, pH 8.0. 3a enrHU1ly aKTUBHOCTH
TPUIICUHA TPUHUMaIX | MKMOJIb cyOCcTpaTa, TMAPOJIU -
30BaHHOTO 3a 1 MuH B 1 MJT1 o6pazua rpu 407 HM U TeM-
nepatype 20—22°C [15]. AKTUBHOCTh XMUMOTPUIICUHA
(K® 3.4.21.1) onpenensiii B TeyeHue 10 MUH TIpu
22°C, ipu 256 1M c¢ ucrnionbpzoBanneM BTEE (6eH30-
WI-TUPO3UH-3TUI-3¢cTep, Sigma-Aldrich) B kauecTBe
cyoctpara (1 MM pactBop B 50%-HOM MeTaHOE) B
80 MM tpuc-HCI oydepe ¢ nobasnennem 100 MM Ca-
Cl,, pH 7.8. 3a ennHuUIly aKTUBHOCTU XUMOTPUIICMHA
NpUuHUMaJIM | MKMOJIb cyOcTpaTa, TMAPOJIM30BaHHOTO
3a 1 MuH B 1 MJI oOpa3sia npu 256 HM U TeMIlepaType
20—-22°C[16].

Onpedenernue uneubupyrouieil
cnocobnocmu npenapamos 1. nodulosus

B kauecTBe NCTOYHMKA MTHTUOUTOPOB IIPOTCOJIUTH -
YeCKOI aKTUBHOCTH MCITOJIb30BaJIi Cpeay MHKYOaIUu,
9KCTPAKT reJIbMUHTOB U (ppakiiuu, IMOJydYeHHbIE TIpU
pa3pylleHNH’ IIeTOYHOI KaiiMbI TeryMeHTa. J1j1s1 onpe-
JIeJICHUSI MHTUOUTOPHOIM CIIOCOOHOCTA B OMBITHYIO
cpeny, coaepxaiyto 100 MK roMmoreHaTa CJIM3UCTOM
000JI0uKN KuIIeyHnKa mykn i 100 MK pactBopa
TpUIcuHa, no0aBmsun 10 MKJII MTHKYOAIIMOHHOM Cpeabl
WIA 3KCTpaKTa 4yepBeil M MHKYOMpOBaJId B TeUCHUE
15 muH 1ipu Temriepatype 20—22°C. OnIHOBpEMEHHO B
COOTBETCTBYIOILIYIO KOHTPOJILHYIO IIPOOY HOOaBISLIN

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3UOJIOTUU

®POJIOBA, U3BEKOBA

aHaJIOTMYHBIN 00beM Oy(depa. ITocite 3Toit MHKyOaIum
B IpobGax OIpeNeNsii MPOTEOJTUTUUECKYIO aKTUB-
HOCTb KaK OMucaHo Bbille. st 3Toii cepuu ONBbITOB
WCITOJIb30BAIM KOMMEpPUECKUil mpenapar ObIUbero
tpuncuna (HiMedia) B konuenrpanuu 0.1 mMr/mi.

PacueTsl (pepMeHTAaTUBHOI aKTUBHOCTHU IIpOBEIC-
HbI AByMsI clloco0aMM: Ha T BJIaXKHOW MaccChl CIM3U-
CTOI 000JI0YKY KUIlIeUHUKa (00111ast (hepMeHTaTUBHAs
aKTUBHOCTbH) M Ha MT Oejika (cnenuduyeckasi akTUB-
HOCTb), COJIep>Kallerocss B I' BJaXKHOW MaccChl CIU3U-
CTOM 00OJIOYKU KUIIIEYHMKA WJIM B MJ1 pacCTBOpa KOM-
MepYecKoro npenapara TpuIrcuHa.

Bce buoxummnyeckue N3MEPECHUA MIPOBOAUIIN B TPEX
ITIOBTOPHOCTSIX.

Cmamucmuueckas obpabomka

Pesynbrarel mpencTaBieHbl B BUAE CPEIHUX U UX
CTaHIAPTHBIX omMOOK. OOpaboTKa pe3yIbTaTOB BBI-
MOJTHEHA C TIOMOIIbIO CTATUCTUYECKUX MAaKeTOB “Mic-
rosoft Excel 2010” u STATISTICA 8 (StatSoft Inc.,
Tulsa, OK). MHrubutopHblii 3(htheKT oLeHUBaIU MpuU
TMIOMOIIM OTHO(AKTOPHOTO AMCIIEPCUOHHOIO aHan3a C
WCIIOJIb30BAaHUEM KpUTepusl ThIOKM IS MHOXKECTBEH-
HOT'O CpaBHEHUs cpenqHux 3HayeHu npu p < 0.05.

Bce npoliieaypbl, BBITOJHEHHBIE B UCCAEI0OBAHUSIX
C y4yacTveM XHUBOTHBIX, COOTBETCTBOBAJIU 3TUYECKUM
cTaHmapTaM, YTBEP>KACHHBIM TPaBOBBLIMU akTaMu PD,
nmpuHIMnaM bazenbckoil mekmapanuy U peKoMeHIa-
M Komuccun no 6mostuke MenepaibHOro rocy-
JIapCTBEHHOTO OIOIKETHOTO YYpeXXaeHUs1 Hayku MH-
cTuTyTa 6uosornu BHyTpeHHUX Bom mMm. M.JI. Tlama-
HuHa Poccuiickoii akagemuu Hayk (ITpoTokon Ne 7 ot
10 mapra 2022 1.).

PE3YJIBTATBI UCCIIEAOBAHUSA

Bausnue pazauunbix cmaduil 3peaocmu yecmoo
Ha QKMUBHOCMb NPOMEOAUMUHECKUX (PepMeHMO08

MHrnbupymoliyo CcrocoOHOCTh MPOLIEPKOUIOB B
CBA3H1 C UX MUKPOCKOIMMYECKMMHU pasMeEpaMM JOCTYII-
HBIMU (PU3MOJIOTUYECKMMHU MeTOAaMu He OBLIO BO3-
MOXHOCTH uccCaenoBarb. [loaToMy Ham ycuinust Obl-
JIV COCPENOTOYEHBI Ha U3YYEHU N CITOCOOHOCTHU TJIEPO-
HEPKOMUIOB U paA3IMYHBIX CTaLlI/[ﬁ 3PEJIOCTU B3POCJIbIX
uecrton 1. nodulosus BISITb Ha IPOTEOJIUTUIECKYIO aK-
TUBHOCTb CJIM3UCTOI 000JIOYKM KUIIIEYHUKA XO3sIMHA
1 KOMMepYeCcKuii mpenapar tpuncuHa. [lokaszaHo, 4yTo
Ha MPOTECOIUTUYECKYIO aKTUBHOCTh CIM3UCTOI 000-
JIOUKY KUIIIEYHUKA IIIYKH UCCIeIOBAHHBIC TIpenapaThl
T. nodulosus 1OCTOBEpPHOTO BIMUSHMS HE OKAa3bIBAIOT,
p > 0.05, XoTT 1 OoTMeYaeTCs TEHICHLIMNS CHIDKCHUS
3TOM aKTUBHOCTH (puc. 1).

OnmHako MpU UCCIEeIOBAaHUM BIMSIHUS 3TUX IIperia-
paToB Ha aKTMBHOCTh KOMMEPUYECKOT0 TpUIICKMHA (TIpU
IIOIIApHOM CpPaBHEHMU C KOHTPOJIBbHBIM 3HAYCHUEM )
OTMEUYEHO CTAaTUCTUYECKM 3HAYMMOE CHILKEHUE €TOo
AKTUBHOCTU TIOH AEMCTBUEM BCEX HCMOJb30BAHHbBIX
npemnaparoB, KpoMe 3KCTpakTa IUIEPOLIEPKOUAOB, p <
Ne 5
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Puc. 1. BiausiHue 3KCKpeTOpHO-CEeKPETOPHBIX MPOAYKTOB U
9KCTPAKTOB 1iecTon 1. nodulosus pa3mMuHbIX CTaauil 3peno-
CTM Ha TIPOTEOJUTUYECKYIO aKTUBHOCTH CIIM3UCTOU 000-
JIOYKM KUIlleyHMKa Iyku. Ha (a): oOmas akTUBHOCTb
AAbs ! mun~ : Ha (b): cneuuduyeckass aKTUBHOCTD,
AAbs mr—! mur!. Tlo TOpU30HTaNU: 1 — KOHTPOJIb, 2 —
9KCTPaKT IUIEPOLIEPKOUIOB, 3 — cpella UHKYOaluu He3pe-
JIBIX YepBeii, 4 — 3KCTPAKT HE3peJIbIX UepBeii, 5 — cpena uH-

KyGallMu 3pesibIX 4epBeil, 6 — 3KCTPAKT 3pejIbIX YepBeid.
[pencraBneHsl cpenHue 3HaYSHUSI T cTaHAapTHAasH OIIKOKa.
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<0.05 (puc. 2). Cienyetr OTMETUTD, YTO BIIMSIHUE IKC-
TPaKTOB HE3peJIbIX UepBEN ObLJIO TOCTOBEPHO OOJIbIIIE
M0 CPABHEHUIO C IPYTMMM UCCIELOBAaHHBIMU Ipera-
patamu (p < 0.05). [Ipu 5TOM aKTUBHOCTb TPUIICMHA
yMeHbIaercs ot 12.7 + 1.5 mo 52.2 £ 5.5% B 3aBucH-
MOCTH OT MCCJIEIOBAHHOIO Mpernapara. 3aBUCUMOCTb
COXpaHseTCs KakK IpH pacdeTe oOIIei, Tak U IIpH pac-
yeTe crnenndudeckoit aktuBHOCTH. [1pu aTOM Hanb60-
Jiee CWUIbHOE MHTUOMpYolliee AeliCTBUE Ha aKTUBHOCTD
TPUIICMHA OKAa3bIBaeT O3KCTPAKT HE3pEJbIX 4YepBeid
(52.2 £ 5.5%). DKcTpaKThl OKa3bIBAIOT OOJIBIIIEE WHTH -
Oupymolllee BIMSHUE Ha aKTUBHOCTH TpUIICMHA (Ha
26.5 £ 1.3% nna sKcTpakTa IUIepoliepKouIa W Ha
52.2£5.5% niist SKCcTpakTa HE3PEJIOro YepBs), YeM Ccpe-
bl UTHKyOaLmu yepBeii (Ha 13.5 + 2.7% 11 cpelbl UH-
KybOalLmu He3pelioro uepBs v Ha 12.7 = 1.5% nis Tako-
BOI 3peJioro).

Bausanue gpparxyuii wiemounoii kaiimor mezymenma
U SKCmpaKma mena uepeeil, AUUEHHbIX WemOoYHOl
Kaiimbl, HA GKMUBHOCHb NPOMEOAUMUHECKUX PepMEHmMOo8

MBI IpeanpUHSUIN IIOIBITKY OIPEIeINTh, IIIETOYHAsT
KaiiMa TeTryMeHTa WJIU TeJIO YePBsl, JIUIIEHHOE IIIETOYHOM
KaiiMbI, B OOJIbIIICH CTereHU 001a0aloT MHIMOMPYIOLLICH
CITOCOOHOCTBIO IT0 OTHOILIEHUIO K IpoTenHaszaM. C 3Toit
LEe/NbIO IIEeTOYHAasI KaiiMa TeryMeHTa ObLla paspyllcHa,
KaK OIMcaHo B pa3aeine “Mertonbl uccienoBadus”. Crio-
COOHOCTb MHTMOMPOBATh MPOTEUHA3bl ObLIa UCCIEN0Ba-
Ha 'y (PpaKIIM MIEeTOYHOM KaiMBbI M y 9KCTPaKTa TejIa uep-

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

0.20

(@)

s o o

o [y —_

()] (e} W
T

AADs, g~ min~!

o

W
=)
T

AAbs, mg~! min~!
—_
o
(=)
T

0 L L L L L J
1 2 3 4 5 6

Puc. 2. BnusiHre 3KCKpEeTOPHO-CEKPETOPHBIX TPOAYKTOB U
KCTPaKTOB LiecTon 1. nodulosus pa3sauyHbIX CTaaUi 3pesio-
CTH Ha OOIIYyI0 U crieln(UIECKYI0 aKTUBHOCTb TPUIICHHA.
Ha (a): o61ast aktuBHOCTH AAbs v ! ;Ha (b): crienim-
¢duyeckass akTUBHOCTb, AAbs Mr~ ~ MuH . 1o ropusoHra-
J: 1 — KOHTPOJIb, 2 — BKCTPAKT IJIEPOLEPKOUAOB, 3 — cpe-
Jla MHKYOallMy He3peJbIX YepBeil, 4 — 9KCTPaKT He3peJIbIX
yepBeil, 5 — cpema MHKyOaLMK 3peJibiX YyepBeil, 6 — 3Kc-
TPaKT 3pebix YepBeil. [IpencraBieHbl cpenHue 3HaAUYCHUS
+* craHgapTHas ouIMokKa.

BSI, JIMIIIEHHOTO IIIETOYHOM KaitMbl. HecMoTps Ha TeH-
JICHLIMIO CHIDKEHUSI IIPOTEOIUTUYECKON aKTMBHOCTU
CJTU3UCTOI 0OO0JIOUKM KUILIEUHUKA IITyKH MO AEHCTBUEM
dpakmy 4epBs, JMIIEHHOTO IIETOYHOM KalMBbI TETy-
MEHTA, IOCTOBEPHOIO BIMSIHUS MCCJICAOBAaHHBIX (hpaK-
L1 Ha OOLLYIO U CITEHM(UIECKYIO ITPOTEOIUTUICCKYIO
AKTUBHOCTb CJIM3UCTOI OOOJIOUKU KHUILIEYHUKA XO3SU-
Ha—IIIyK1 He oOHapyxeHo p > 0.05 (puc. 3).

Kpome Toro, 6b110 MccenoBaHO AeMCTBUE TOJTY-
YeHHBIX (pbpakuMii YepBeil Ha aKTUBHOCTb TPUTICMHA U
XUMOTPUINICUHA, (YHKIMOHUPYIOIIUX B CIU3UCTOM
000JI0YKE KUIIEYHUKA ILIIYKH C UCITOJb30BAHUEM CIIe-
MUPUIECKUX I 3TUX (PEPMEHTOB CyOCcTpaToB (puc. 4).
OOHapyXeHo, 4YTo (pakiivs yepBs, JUIIEHHOTO I1e-
TOYHOM KalMbl TETYMEHTA, IOCTOBEPHO CHUXKajla aK-
TUBHOCTb TPUIICMHA W XWUMOTPUIICMHA B CJIM3UCTON
000JI0YKe KUIIeUHNKA ITyKU (puc. 4).

Takke npu AeCTBUM HAa PACTBOP KOMMEPUYECKOTO
TPUIICMHA 00€ UcCIeaoBaHHbIE (PaKILUU JOCTOBEPHO
CHMXau ero akTuBHOCTB p < 0.05 (puc. 5). I1pu sToM
AKTUBHOCTb TPUIICHHA MOJ BIMSTHUEM (DpaKIUU dep-
BSI, JIMIIIEHHOIO IIETOYHOM KalMBbl, CHMXajach Ha
58.4+ 4.9%, a non BAUsTHUEM (PpakUMU IIETOYHOM
KaliMbl TerymeHTa — Ha 17.8 + 2.6%.

OBCYXIEHWE PE3VIIBTATOB

ITockonbKy paHee Mbl YCTAaHOBWJIM, YTO B3POCJIbIC
YEPpBU B KMINICYHUKE OKOHYATC/IIbHOI'O XO3dHWHaA CIIO0-
COOHBI MHTUOMPOBATH MPOTCOTUTHYECKIE (DEPMEHTHI
Ne 5
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Puc. 3. Baugnue pasnuunbix ppakiuii uecron 7. nodulosus Ha IpOTeOJIUTUYECKYIO AKTUBHOCTD CHMSMCTOﬁ]O60ﬂOHKM KUIIIeYHUKA
wyku. Ha (a): o611ast aktuBHOCTh AAbsT * MUH ™ ; Ha (b): cieunduyeckast akTuBHOCTb, AAbs Mr * MuH ™ . 1o ropuszonTanu: [ —
KOHTpPOJIb, II — aKCTpakT yepBs, JUILIEHHOTO IIeTOYHOI KaliMbl TerymeHTa, 111 — dpakuus meroyHoit kaiitmbl TerymeHTa. [1pen-

CTaBJICHBI CPEIHNEC 3HAYCHUA + CTaHJapTHad omnoKa.
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Puc. 4. Bnusinue pasnunyHbIX ppakiuii necton 7. nodulosus Ha aKTUBHOCTb TPUIICMHA Y XUMOTPUIICMHA cnmyICTloﬁ 0601J10q1<1/1 KM-
meyHuka 1ryku. Ha (a): o6mast aktuBHOCTh AAbs 1" MuH ™ ' Ha (b): crienududeckasi akTUBHOCTb, AAbs Mr * MuH . | — KoH-
Tposb, Il — 9KCcTpakT YepBsi, TUIIEHHOTO 1IETOYHOM KaliMbl TerymeHTa, 111 — dpakuus merouHoit kaiimel TerymeHnTa. [1pencras-

JICHBI CpeAHMe 3HAUEHUSsI T cTaHIapTHasl OLIMOKa.

[9, 10], BcTan Bommpoc o TOM, Ha KaKoi cTaguu pa3Bu-
TUSI WUIU 3PEJIOCTU YEPBS Y HETO MPOSIBIISIETCS 3Ta CIO-
co0HOCTb. CTOUT OTMETUTh, YTO UHTUOUTOPHI CEPUHO-
BBIX IIPOTEa3 — ONMH 13 KIIOYEBBIX KOMIIOHEHTOB Cpe-
I CEKPETOPHBIX MPOAYKTOB MHOTHUX BUIOB ITAPa3UTOB
[17]. OHu urparmT BaXXHYIO POjib B BBDKMBAHUM I1apa-
3UTa 3a CYET CHOCOOHOCTH MHIMOUPOBATh (hePMEHTHI
XO3sIMHA U B HOpME IIPUCYTCTBYIOT B MUKPOOKPYKE-
HUM U/WIN CEKPETUPYIOTCSI UMMYHHBIMU 3 heKTOP-
HBIMU KJIeTKaMu [6]. DTU MHTUOUTOPHI PETYAUPYIOT
aKTUBHOCTh MpPOTEa3 U KOHTPOJIUPYIOT pPa3zHOOOpas-
HBIE IIPOLIECCHI, CBSI3aHHBIE C X aKTUBHOCTbBIO, B TOM
YUCJIE OHU UTPAIOT CYLLIECTBEHHYIO POJIb B 3allIUTE Ta-
pasuTa OT NMUILEeBAPUTEIBbHBIX (hePMEHTOB XO3SIMHA.

He o6Hapy:XeHO HJOCTOBEPHOIO BIUSIHUSI Ha IPO-
TEOJIUTUYECKYIO aKTMBHOCTh 3KCTPAKTOB ILIEPOLEP-
KouaoB. Bo3MOXHO, 3TO CBSI3aHO C HAJIMYUEM Y HUX
KarICyJibl, KOTOpas JOJKHA 3alIUIIaTh YEPBEi OT BIM-
aHUS Xo3gnHa. [1neponepKouabl JIOKAIU3YIOTCS B Me-
YeHH, e NPOUCXOAUT WMHKAIICY/ISILMS ITapa3uTa Mmy-
TEM pa3pacCTaHUusA COCﬂMHMTeHbHOﬁ TKaHH BOKpPYT HEC-
ro. OOpa3oBaHWe Karcyjdbl — 3allldTHAs peakins

KYPHAJ 3BOJIIOLIMOHHON BUOXUMUU U GU3NOJIOTUH

X035IMHA Ha BHeapeHue napasuTta. [lnepoliepkouanl B
MeYeHU OKYHSI MOTYT XUTb He Ooiiee nByx jeT. OTme-
YyeH pa3HBlii YPOBEHb B3aMMHOI amanTalud IUIEpO-
LIEPKOUJOB C XO3SIMHOM B Pa3IMYHbBIX TOMYJISILIASIX
OKYHSI, 4TO OIpENe/sieTcs] TUMIOM LIMPKYJISILIUU Tellb-
MIUHTa B KOHKpPETHBIX 3KocucTtemax [18]. Bmaromaps
BBICOKOIT aKTMBHOCTH CTEHOK KaIICyJIbl, 00pa3ylolieii-
csl BOKPYT Tapa3uTa B MeYeHU X03siIMHa, 1 OOUJIUIO Ka-
MUJUISIPOB OHA UTPAET POJIb TTOJYIIPOHUIIAEMOiT 060-
JIOUKH, KOTOpasi, C OOHOM CTOPOHBI, O0eCleYnBaeT
OJ1aronpusITHBIE YCIIOBMS IS IATAHUSI, pOCTa U pa3-
BUTHUSI Tlapa3uTa, ¢ APYroil — HaAeXHO 3allUIIaeT OT
€ro BO3JIeHACTBHUS TKaHU X03siMHa [2].

B To Xe BpeMst 3apaxkeHUe TIePOLIEPKOUIAMU BIM-
SIeT Ha XU3HEIESITEeIbHOCTb XO35IMHA — OKYyHS. Tak,
IMOKa3aHO, 4YTO Y 3apaXkeHHBIX ILIEpOLEpPKOUIAMU
T. nodulosus ceroneTKoB OKYHSI aKTUBHOCTb ITPOTEOJIU -
TUYECKUX U TJIMKOIUTUYECKUX (DEPMEHTOB HILKE, YeM Y
He3apaxkeHHBIX, IIPUYEM B IIepEeIHEM OT/IesIe KAIIIeYHNKA
aKTMBHOCTb IMILEBAPUTEIBHBIX THAPOJIA3 CHILKACTCS
ocobeHHO 3aMeTHO. CHIDKeHME aKTMBHOCTU THApPOJa3
MOXKET OBITh CBSI3aHO C HAPYIICHUSIMH B (DYHKIIMOHUPO-
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Puc. 5. ]?J'II/IHHI/IIC pa3anuHbIX (bpakumii iecron 7. nodulosus Ha aKTUBHOCTL KOMMeEpUYECKOro TpurcuHa. Ha (a): o0111ass akTUBHOCTh
AAbsT " MuH ; Ha (b): cmenmduueckass akTuBHOCTb, AAbs Mr~ " MmuH . [1o ropusonTtanu: I — koHTpoIsb, II — 3KCTpaKkT yep-
BsI, JIMIIIEHHOTO IIETOYHOM KaiiMbl TeryMeHTa, 111 — dppakius merouHoit kaiiMbl TerymeHTa. [IpencraBieHbl cpeqHUe 3HaYe -

HMS + cTaHJapTHas OLIMOKa.

BaHMM TeraTolaHKpeaca Yy 3apaXkeHHbIX pPbIO M, Kak
CJIEICTBUE, CHIDKEHUEM CUHTE3a U TTOCTYIICHUST 3MMO-
TEHOB IIPOTEOJIUTUYECKIX (DEPMEHTOB M aMUIa3bl B KU~
meyHuk [19]. YcraHOBIEHO, YTO 3apakeHWE OKYHEM
CTapIIMX BO3PACTHBIX TPYII IieporepkonnamMu 1. nodu-
losus cHIKaeT aKTMBHOCTH (DEPMEHTOB, 00eCIIeurBaIO-
IIMX HadaJbHBIC 3TAIlbl aCCUMWWISILIMA OEIKOBBIX KOM-
MOHEHTOB MUK y pbi0. [TokaszaHO CHIDKEHUE HOJU ce-
PUHOBBIX U METAJUIONpPOTea3, a TakKKe 3HA4YMTeJIbHOE
yBeJIMYEHNE OOJIM HEMACHTU(UIIMPOBAHHBIX MIPOTEa3 B
KUIIIEYHUKE 3apaxkeHHbIX pbIO [20].

B HacToglleM McClegOBaHUM YCTAHOBJIEHO, 4YTO
KakK He3peJible, TaK U 3peJible 1iecTonbl 1. nodulosus 06-
JIagalT CIOCOOHOCTBhIO MHITMOMPOBATh OCHOBHON
MPOTEOIUTUIECKIIT (pepMeHT — TpuIllcuH. boibliee
BJIMAHWUE Ha aKTUBHOCTb TPUIICMHA OKCTpaKTa HE3PC-
JIBIX YepBei MO CPaBHEHUIO C TAKOBBIM 3PEJIbIX I'€JIb-
MUHTOB MOXKET OOBSICHSITHCSI TeM (haKTOM, YTO IIep-
BBIM TSI IIPOAOJIKEHUS XU3HEHHOTO IIMKJIA TIPEICTO-
WUT OOJIbILIE HAXOAUTBHCS B arpECCUBHOM Cpelie X03sIMHA
— KHWIIEYHUKE. 3pesible YEPBU TOTOBHI K IECTPOOMIISI-
LAY 1 BBIXOMY SIMII, BO3MOXHO II0 3TOM MPUYNHE CII0-
COOHOCTb UX B3KCTPAKTOB WHIMOMPOBATH IIpOTEa3bl
HIKE, YeM y He3peJibix uepBeil. [TomydeHHbIe B HacTO-
SIIIIEM MCCIEOOBAaHMU JAaHHBIE COIJIACYIOTCS C paHee
YCTaHOBJIEHHBIM OOJIBIIIMM BIIMSIHUEM CpeIbl MHKYOa-
U1 U 3KCTpakTa 3penbix 1. nodulosus Ha aKTUBHOCTb
TPUIICMHA TI0 CPAaBHEHUIO C IMPOTCOJUTUYSCKOM aK-
TUBHOCTBIO CJIM3UCTOM 000I0YKM KUIIIEYHUKA XO35I1-
Ha [9]. KpoMe TOro, ycTraHOBJIEHO, UTO IOOaBICHUE
9KCTpakToB 1ecton 7. nodulosus IpUBOIUT K HEME/ -
JIEHHOMY JJOCTOBEPHOMY CHMXKEHMIO aKTUBHOCTU pac-
TBOpa KOMMEPYECKOTO IIpemapara TpumncuHa. Yem
0oJIbllle KOHLIEHTPALMsI SKCTpaKTa YepBeii, TeM 00JIb-
muit 3pdeKT THIrIMOMPOBaHUS OH OKa3bIiBaeT Ha aK-
TUBHOCTB TpuIlicuHa. Haauuue mHrmoOuTopoB nporeas
HEOOXOAMMO OOHWTAIOIIMM B KMIIEYHUKE IECTOAaM
IS 3AIUATHI OT IIOCTOSTHHOTO BO3ECTBUS IPOTEOJIH -
TUYeCKNX (pepMeHTOB X03siMHa. CTOUT OTMETUTh, UTO
B TpaHckpuntoMe 7. nodulosus OblIu OOHAPY>KEHBI
pa3IMYHbIE MOJEKYISIPHBIE IIaniePOHBI, TIPOTEOJIUTU -

KYPHAJI DBOJIOLIMOHHON BUOXUMUU U ®U3SUOJIOTUU

yeckue (pepMeHTbl, ”THTMOUTOPHI ITpoTea3 (MHIMoUTO-
psl KyHUTII-TIODOOHBIX MpoTea3, MHTMOUTOPHI CepHU-
HOBBIX IIpOT€a3 M CEPHNMHOB) M aHTUOKCUIAHTHBIX
depmeHTOB [21], 4TO cornacyeTcsi ¢ moJy4eHHbIMUY Ha-
MU gaHHeIMU. CpaBHEHHME OSJIKOBOTO COCTaBa IIJIEPO-
LIEPKOMOOB U B3pOCHbIX ITapa3utoB 1. crassus u 1. no-
dulosus mokazajo 3HAaYMTEJIbHOE CXOICTBO ITPOTEOM-
HOI opraHuzauuu Triaenophorus sp. BO BTOPbIX IpO-
MEXYTOYHBIX M KOHEYHBIX X03seBax [22], 4To Takke
COIJIaCyeTCs C MOIyYeHHBIMU HaMU JaHHBIMMU.

Kpowme Toro, B akctpakTax 7. nodulosus BEISIBICHO
IBa HOBBIX Oejika Tuita KyHuTHa, IMOTeHIIMAaIbHO OT-
BETCTBEHHEBIX 32 MHTMOUPYIOILIYIO CIIOCOOHOCTH JICH-
TOYHBIX YEPBEN 110 OTHOLIEHUIO K TPUIICUHY, YTO pac-
LIMPUJIO CIIMCOK 1I€CTOM, MCITOJb3YIOIINX OEJIKM TUIIa
Kynuntna Bo B3aumopeiicTBusix ¢ xo3simHom [10]. U3-
BECTHO, YTO MHTHUOUTOPHI IIpOTea3, B TOM YHCIE Ce-
MelicTBo KyHuTIA, y4acTBYIOT B IIpolieccax KoaryJs-
ouu, puOpMHOIN3A U BOCITAJIMTEILHOTO TIpoliecca U
BKJTIOYAIOT MHTUOMUTOPHI LIUCTEMHOBOM M acIiapaTuii-
nportea3s [23]. 1o MHEH1IO 3TUX aBTOPOB, MHTUOUTOPEI
npoteasbl TUIA KyHUTIIA — eIMHCTBEHHBIE 9HIOTEHHEIS
MHTUOUTOPHI BOCITAIMTEIIBHOIO Kackada. biarogapst
STOMY MHTMOUTOPEI IIPOTEa3 IIapa3uToB CIIOCOOHBI ACii-
CTBOBATh, PETYJIUPYS pa3IMIHbIC (DU3MOJIOTMIECKIIEC ME-
XaHU3MBI XO3sIMHA. DT MHTMOMTOPHEI BHOCIT OOJIBILION
BKJIaJ B U3y4YeHUE BOCHAJMUTEIbHBIX MaTojoruii. MH-
¢deKIM JIEHTOYHBIX YepBE BIMSIIOT HAa MMMYHHYIO
CUCTEMY XO3sIMHA Ha HECKOJILKUX YPOBHSX, U PETYJIs-
TOpHBIE 3((PeKThl Mapa3uTa U ero BbIACACHUI MOTYT
He OrpaHuYMBaThCI MecTaMu 3apaxkeHus. [lo 3Toit
OpUYINHE BO3MOKHOCTD TOTO, UTO CITe(UIECKIIe MO-
JIEKYJIbI TeJIbMAHTOB O0JIAIAaI0T MOIIHBIM MOIYJIAPYIO-
UM 3(PEHEKTOM, MOXKET CTaTh BaXKHBIM PECYPCOM ISt
pa3pabdOTKM OyIyLIMX UMMYHOTEPaTIeBTUYSCKIX CPEJICTB
TSI KOHTPOJIST BOCITAIMTETBHBIX 3a00JIeBaHmii [23].

Paspymienue mieTouyHoM KaiiMbl TETYMEHTA MTPH UC-
MOJIb30BAaHUM OITMCAHHOTO METOAa JOKA3aHO IS pa3-
JIMYHBIX BUOOB Hecton [12, 24, 25]. B omimune oT uH-
rubupyoleit cnocooHoctu uecron Eubothrium rugo-
Sum, TIApa3sUTUPYIOIINX B KUIIEYHMKE HaJuMa,
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KOTOpasi CBSI3aHAa UCKITIOYUTEIHLHO CO IIETOYHOM Kaii-
MoOIT TerymeHTa [24], aHalmOrM9Has CIIOCOOHOCTH ¥
T. nodulosus ooHapyXeHa KaK BO (PpaKIINN IIETOTHOMN
KaiiMbl, TaK 1 BO (Dpakuu Teja 4epBsl, JIMIIEHHOTO
meTOYHOM KaiiMbl. To ecTh MmoJiydeHHbIe HaMU JTaH-
HbIe CBUIETEILCTBYIOT O Pa3JIMYHON JIOKaIU3aluu
0ENKOB, OTBETCTBEHHBIX 32 MHTMOMPYIOIIYIO CIIOCO0-
HOCTb, Y 3TUX JIBYX BUIOB LICCTO.

3HaHrMe OMOXMMHUM T'eJIbMHHTOB IIO3BOJISIET BBI-
SIBUTHh pa3JIW4YHble (DEPMEHTHI WM METa0O0JIMYeCKUe
MyTH, KOTOPBIE MOTYT CTaTh KaK MUIIECHSIMU IJIsl HO-
BBIX T€paIlleBTUYECKUX CPEACTB, TaK U MOJIEKYISIPHBI-
MU MapKepaMmu IS MCIOJb30BaHUS B TUArHOCTUKE
[26]. HakonneHue cBeoeHU O CIEKTpPE OEJIKOB Y
Pa3IUYHBIX TEIBMUHTOB Ha Pa3HBIX CTaAUSIX pa3BU-
THS TOKa3bIBaeT pa3HooOpa3ue 3Tux 0ejakoB [§, 27].
B 3KCKpeTOpHO-CEKpPETOPHBIX MPOAYKTaX METalle-
cronbl Taenia solium obHapyxeHo 76 GenxkoB [28].
Victor 1 coaBT. TIPEANOJIOXWIN, YTO (PAKT OOHaApyXKe-
HUS y 9TUX YepBel 0€JIKOB, y4aCTBYIOIIMX B BhIKMBa-
HUU MapasuToOB, U OMUCAHHBIX ST APYTUX T€JIbMUH-
TOB, yKa3blBaeT Ha TO, YTO 3KCKPETOPHO-CEKPETOP-
HBIi1 TIPOTEOM MOXET HE CUJIbHO Pa3anyaThbCs MEXIY
BUIAMU WIM JaKe POACTBEHHBIMU poaaMu. Kpome To-
ro, B YMcJjie OOHAPYKEHHBIX 0EJIKOB OTMEUEHBI OCJIKU,
obJiafaroliyre Kak 9HAOIEINTHUIa3HO|, TaK 1 UHTMOU-
TOPHOM 1O OTHOIIEHUIO K SHAOIENTUAAa3aM aKTUBHO-
ctaamu [28]. HakoruieHHBIE K HACTOSIIEMY BPEMEHU
CBEJIEHUS CBUIETEIBCTBYET O HEOOXOMMOCTU PaCIIIU-
pEHUSI MCCIAeIOBaHWII B 3TOM HaIlpaBJICHUM, KaK 3a
CUET YBEJIMYCHUS KOJIMYECTBAa BUIOB YepBeii, TakK U 3a
cueT OoJsiee TIIyOOKOTrO M3Yy4YEHUST KaXIOIO0 U3 HUX.
Bo3MOXHO, 3TO MO3BOJIUT HATH OOIIME 3aKOHOMEP-
HOCTHY WM, HA00OPOT, YHUKAIBLHOCTb IMPUCIOCO0IIE-
HUIA KaxKI0ro BUA ITapa3uTa K CyIIECTBOBAHUIO B OP-
raHM3Me XO3sMHa.

Takum oOpa3oM, B pe3yjbTaTe MPOBEIACHHBIX MC-
cJieoBaHUI YyCTaHOBJIEHO, YTO MHTUOUPYIOIIIEN CIO-
COOHOCTBIO TT0 OTHOLLIEHUIO K MPOTea3aM B pa3JIMYHON
CTETNIEHU O00JafJaloT Cpelbl UHKYOaluu, T.€. 3KCKpe-
TOPHO-CEKPETOPHbBIE TTPOAYKTHI, U SKCTPAKTHI KaK He-
3peJiblX, Tak 1 3penbix Hecron 7. nodulosus. JloctoBep-
HO€ CHIKEHNE aKTMBHOCTU OTMEYEHO MpU NeHACTBUU
HCCIIeMyeMbIX 00pa3lioB Ha aKTUBHOCTh KOMMEPUYECKOTO
TpuricuHa. bBosnbinelli MHrnoupyromeid cnocoOHOCTHIO
00JTagaeT SKCTPAKT YepBEll, MPU 3TOM 3KCTPAKT HE3pe-
JIBIX YEPBEI MHTUOUPYET aKTMBHOCTH MTPOTEA3 CUJIbHEE,
YeM 3KCTpakT 3penbix. [Ipy paspyiieHny meTouHOMH
KaliMbl TETYMEHTA MOKAa3aHO, YTO WHTUOWPYIOIIast
CnoCcoOHOCTD B OOJIblIIel cTeneHn cBsI3aHa ¢ (hpakim-
€l OKCTpaKTa YEPBEM, JIMIIEHHBIX IIETOYHON KaliMBbl,
YEM CO LIETOYHOM KaliMOM TEryMeHTa.
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METABOLIC ADAPTATION OF FISH INTESTINAL HELMINTHS:
INHIBITORY ABILITY TOWARDS PROTEASES
IN CESTODES TRIAENOPHORUS NODULOSUS

T. V. Frolova“#, and G. 1. Izvekova“®
4 Papanin Institute for Biology of Inland Waters, Yaroslavl Region, Borok, Russia
#e-mail: bianka28061981@gmail.com

The inhibitory ability towards proteases was studied in the extracts of plerocercoids from the liver of perch (Perca
Sfluviatilis Linnaeus), as well as in the excretory-secretory products and extracts of mature and immature cestodes
Triaenophorus nodulosus (Pallas, 1781) from the intestine of pike (Esox [ucius Linnaeus). It was found that excre-
tory-secretory products and extracts of both mature and immature 7. nodulosus display varying degrees of inhib-
itory ability against proteases. A significant decrease in activity was noted under the action of the studied samples
on the activity of commercial trypsin. Tapeworm extracts exhibit a greater inhibitory ability compared to excre-
tory-secretory products. At the same time, the extract of immature worms inhibits the activity of proteases more
strongly than that of mature ones. The inhibitory ability is more closely associated with the extract of worms lack-
ing the brush border than with the tegumental brush border fraction.

Keywords: fish, cestodes, proteolytic activity
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