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BJIMAHUE CYJIB®ATA ME/IU HA CEPAEYHYIO AEATEJIBHOCTbD
MNPYJAOBUKA O3EPHOI'O (MOLLUSCA: GASTROPODA: PULMONATA)
ITPU 3APA’KEHUHN NTAPTEHUTAMM TPEMATO/]

© . A. BbIcKyllIeHKO

Hccnenosano Bimsiaue pasmuuHbix KoHreHTparmid (0.2, 1, 1.8vr/n) cynbara Meau Ha CepeyHyrO SSITEIbHOCT
Lymaea dagnalis B HOpMe W TpM WHBA3WM TMAPTCHUTAMH TPEMAroJl. YCTAHOBJICHBI KOHIICHTPAIMM TOKCHUKAHTA,
BbIBBIBAIOIIME KAK TAXMKAPIMIO, TaK W OpaJuKapaMio y 93TOr0 MOUTOcKa. MHBasust ycyryOusier TeueHHe

MATOJIOTMYECKOro MPOLIECCa, BhI3BaHHOTO oTpapieHueM L. Sagnaliscymsgharom menu.

B Hacrosiimee Bpems CTENeHb 3arpsi3HEHUs THApPoc(hepbl MOHAMH TSDKEIBIX METAJUIOB BBI3BIBAET BCE
0oJbIIINE OMACeHUs. DTH TOKCUKAHTHI, ITONa/1asi B BOJHBIC SKOCUCTEMBI, BKIIFOUAIOTCSI B KPYTOBOPOT BEIIECTB U
SHEPTUH B HUX U B OTJIMYKE OT MOJUTFOTAHTOB OPTaHUYECKOTO MPOMCXOKICHHUS HE PaCIalaloTCsl, a OCTAIOTCS B
OMOTeOXMMHYECKUX IHUKIAaX B TEUEHHE JIMTENHHOrO BpeMeHU. COrmacHO ISHCTBYIOIIMM HBIHE HOpPMam
npeaenbHo nonyctumbie KoHreHTparuu ([1/IK) noHoB Mean B BoJax CaHUTAPHO-TMTHCHUYCCKOTO Ha3HAUCHHUSI
cocrapistoT 1 mr/n (HoBukos u ap., 1990).01HaKo BO BHYTPEHHUX BOJOEMaX, OCOOCHHO B yU4aCTKax 3aJIIOBBIX
COOpOB CTOYHBIX, IMAXTHBIX, PYJHHUKOBBIX BOJ, KOHIIEHTPAI[MH TSKEIBIX META/UIOB YacTO 3HAYMTEIbHO (Ha
MOPSIOK M OOJIBIIE) TPEBBIIAIOT YCTaHOBIEHHBIE st HuX 3HadeHus [1/IK. BeaeacrBrue 3TOro KOHIEHTpAIHS
MEIM B KOHTUHEHTAJBHBIX BOJOCMAaxX MECTAaMH JIOCTUTAeT HECKOIbKHUX MWLIMrpamMmoB Ha jutp (Myp,
Pamamyptu, 1987).A nocemy akTyanbHOCTh MCCIICIOBAHUS BIHUSHUS HOHOB TSOHKEIIBIX METAJIOB Ha Pa3InYHbIC
ACTICKTBI )KU3HEIEATEIILHOCTH THIPOOMOHTOB HE BBI3BIBAET COMHEHUH.

JleiicTBue cynbdaTa MEAW HA YACTOTY CEPACUYHBIX COKpAIIeHHWH TPYJOBHKA O03€pPHOTO B HOpPME U TIPHU

HWHBa3WH €ro TpEMATOJaMH1 paHEEC HE UCCIIEA0BAIOCH.

MATEPHUAJI U METO/IbI HCCJIEJOBAHUIA

13605k3. mpymoBukoB o3epHbIXx Lymnaea stagnalis (Linne, 1758) ¢ BeicoToii pakoBuubsl 40—45mM, ObLIH
cobpanbl B Oacceiine p. TerepeB (PKutomupckas o6in., Ykpauna) B mae-utonie 2000 r. Mommtocku ObLiu
CIIOHTAHHO WHBA3MPOBaHbl TApTCHHTAMH u Iiepkapusmu Echinoparyphium aconiatum (Dietz, 1909).
AXKIIMMAIHIO )XKUBOTHBIX K JIAOOPATOPHBIM YCIIOBHUSM MPOBOIWIH B TedeHne 14 cyt. B kadecTBe TOKCHKaHTa
UCTOJIB30BaIK Ccyabdar Meau (4. 1. a) B koHneHtpanusx 0.2, 1u 1.8 mr/in. Dkcnosunus — 2 cyT. PacTBopsI
NPUTOTABIMBAIM Ha JexXJopupoBaHHOW otcrauBanueMm (1 cyr) BomompoBomHoW Boxe (pH 7.2—7.5,
temrneparypa 18—21°, 8.6—8.9ur0,/1). Kontpons 3a purMoM paboThI cepila MOJUTIOCKOB OCYIIECTBIISIIN
Bu3yanbHO. [l sToro B pakoBuHe (B 00JACTH MPOCKIMH CEP/Ila) OCTPhIM CKabIIeJIeM OCTOPOIKHO

BBIITWJIMBAJIM OTBEPCTUEC IIJIOMIAABIO
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1x1.5—2 cm. cTapasch TpW 3TOM HE TOBPEAWTH MaHTHIO. Yepe3 MOIymnpo3padyHyrd CTEHKY IMOCIIEIHEH
YCTaHaBJIMBAIA YaCTOTY COKPALICHUI J>KemydodKa cepila NpyJOBUKOB 3a eauHuny Bpemenu (1 mun). B
KOKIOM ClIydae pe3ylbTaThl CHUMAIM B TPEXKPATHON MMOBTOPHOCTH. OMpEEIisis 3aTeM CpelHee 3HaueHHE

HCCICAYEMOI'0 ITOKa3aTeJis.

PE3YJIBTATBI U UX OBCYKJIEHUE

Okasaioch, YTO YacTOTa COKpAIEHHH Cepala y MpyaoBHka B HopMme cocraBmsier 17.26 +0.6 yua./mun
(ammuTyna koneOanusi mokazarens - 10-27 yno./mun) (rabm. 1). TMonyueHHbIC HaMH pe3yJIbTaThl HEILIOXO
COTJIaCYIOTCS C JaHHBIMH Jpyrux aBTopoB. CramgHuuenko u Ap. (1992) mokasaiu, 4To PUTM CEPACUHBIX

COKpAIllEHHH NPy aI0BUKOBBIX Kojieoercst ot 10-1510 40-60 pexe g0 70-90)ym./mun. Takoit 00JIbIION pazMax

Tabauwua |
CTETHCTHYECKH I DOKA3aTaAL
Mecro cbopa Husass N
min--max I X £y T - | v
Bacceiin p. Terepes, Kountpons
¢. Kapsnroska Her 35 12-21 | 15472057 | 335 21.65
Eeme 55 11323 1693 £ 0.46 345 2037
0.2 Mr/n
Her 64 1424 17.17 £ 0.53 4.23 24.64
Ectn 25 15--26 18.89+£0G.92 4.58 24,25
1 Mr/n
Her 49 7—13 10.14 £ 0.45 3.7 31.31
Eerp 36 8—14 IL11£0.52 3.13 28.18
1.8 Mr/n
Her 72 3-8 4.15£0.11 (.92 2215
Eern 28 -7 41072 1.07 26,84
Bacceim p. Terepes, KeHTpons
Cokononka Her 49 1027 | 17472042 3.74 21.43
Ecre 0 7--26 [T £0.74 4.07 2395
0.2 Mr/n
Her 87 10—34 199206 5.52 27.71
Eett 30 12-29 20.18 £ (.84 4.59 2274
| mrfa
Her 74 418 |- 9.(4 £ 047 4.04 4428
EcTe 30 4—18 903 +£0.67 3.63 40.4
1.8 Mr/n
Her 44 2-5 331019 1.26 383
Eers 3i 2-7 354023 1.29 36,95
Bacceiin p. Tetepes, KonTponn
<. 3abumor Her 44 11-21 | 1636056 | 3.71 22.65
Ects 61 11=23 1792+ 0.51 4.01 2237
0.2 Mr/n
Her 64 14—24 1845£0.62 3!79? 26.92
Ects 25 15~23 19.75 1.0 5.06 2564
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TaGnuua 1 (mpodosncenue)

Mecro copa Wubasua | e | CraTHCTHYECK M NOKAIATEND
Bacesiin p. Tetepes, 1 mt/n
€. 3aBHrouya Her ' 49 | 6—12 338 +0.44 3.08 3281
Ectp 30 6—13 10.22 +0.34 298 29.17
1.8 M/
Her ' 36 ’ 3—7 414£0.16 I 0.97 ‘ 23.51
Ecte 25 3—10 5631031 1.57 27.84
Bacceiin p. Tetepes, KoHTpogn
¢. MuponioGoBka Her ‘ 52 ' i5-2 ‘ 17.97 + 0.64 | 4.58 I 25.48
Eeth 18 1726 158908 34 2L.15
0.2 arfn
Her 33 16—25 | 1954094 | 54 2771
EcTe 27 16—27 21 +£1.22 6.34 30.18
1 mr/n
Her 25 612 336+£0.44 22 23.46
Ectb 26 714 10.01 £0.52 2.63 24.82
1.8 mr/n
Her 81 3—6 3.6+008 0.75 20.73
Ecth 25 3-8 4.19+0.17 0.86 20.56

9TOrO IMOKa3aTeasl OOBSICHIETCS 3HAYMTEIbHBIMH CE30HHBIMH W BO3pacTHbIMH u3MeHeHusimu (Piechocki,
1979).

UzsectHo (buprep, Manspesckas, 1977),4To y MOJUTIOCKOB IIPH WHBA3WU CPEIHEH TSHKECTH BO3PACTACT
ypoBeHb o0miero obmena BemiecTB. OIHUM W3 TPOSIBICHHH 3TOTO SBISIETCS YCKOPEHHE Y HUX pUTMa
cepaeunsix cokpamienuii (Lee, Cheng, 1970Hamu ycTaHOBJIEHO, YTO CEpALE MOPAKCHHBIX T'€IbMUHTAMH
NpyIOBUKOB jenaeT B cpeaneM 18 + 0.67yn./mMun (amruuryna koneOaHus mokasarens — 7/—26 yu./MuH)
(tabn. 1), uto Ha 4.3 % Gosbliie, 4eM y CBOOOIHBIX OT MHBa3uU ocoOeit. ClienyeT OTMETUTh, YTO y ¢abo
WHBa3MPOBAHHBIX KUBOTHBIX (CyMMapHBIi 00beM 04aroB WHBa3MK MeHbIIIE /3 00beMa mopakeHHOro OpraHa)
PHUTM COKpAIIICHUH Cep/iiia B CPABHEHUH C HOPMOil He u3MeHsiercsi. Tspkenas naBasusi (00beM Mapa3suTapHbIX
o4aroB Oosibinie 12 00beMa MopakKEeHHOTo OpraHa) BBI3bIBAET OOBIYHO SPKO BBIPAKEHHYIO OpaIrKapIuio.

Cynbbpar Meaum ¢ camoro Havaja skcnosunuu L. stagnalis B ero pacrtBopax aeiicTByeT Ha STHX
’KMBOTHBIX, KaK TOKCHKaHT JIOKanbHOTo aeictBust (MeteneB u ap., 1971). OH BbI3bIBaE€T y MOJUIIOCKOB
MpEeXJIe BCEro MECTHBIC MOBPEXKICHUS IMOKPOBOB MX Tella, YTO BEIET K Pa3pyIICHUIO MEpLATeIbHOTO
SMUTENUS C TOCICAYIOIIUM €ro OTTOPKCHHEM W CIyliuBa-HHeM. [lo3)ke, BCICACTBUE MaTepHaIbHOMN
KyMYJISIIIMMA, MOHBI MEIU HAKaIUIMBAIOTCA B Pa3jIMUHBIX OpraHax M TKaHAX MOJUTFOCKOB. Kak M3BeCTHO
(Craganuenko u ap., 1998),y L. stagnalis sror TokcukaHT HauOoJiee HMHTECHCHBHO 3a€P/KHBACTCS
renaToma"nkpeacom, remonumdoit B 1.5—1.7 a BucnepaibHOM Maccoii — mouTH B 2 pasa ciabee. [Ipu sTom
HWOHBI MEIU OO0pa3yroT MPOYHBIC KOMILICKCHI CO MHOTUMH OHOJIOTMYECKH AKTUBHBIMU COCTUHCHUSIMHU
(bepmenTamu, rOpMOHAMH U JIp.), B PE3YJIbTATE YETrO MOCJICIHUE YTPAuUBAIOT CBOIO aKTUBHOCTh. Bce 310
COITPOBOKAAETCS] PA3BUTHEM B OPTaHU3ME )KMBOTHBIX OOIIETO MATOJIOTHYECKOTO TpoIiecca.

Benen 3a apyrumu uccnenosatensimu (Bparuuckuii, 1972)Mbl cunTaeM, 4TO CTENEHb YrHETCHHS (WU
BO30YIK/ICHHsI) OpraHu3Ma IO/ BIMSHUEM TOKCUKAHTOB ONTUMAIIBHO OTOOpaskaeT cepAe4HbId KO3 UIIMEHT
(CK) — oTHOIIEHHE pUTMa CEpAlla Y OTPABICHHBIX JKHBOTHBIX K TaKOBOMY Y KOHTPOJBHBIX 0coOcii, B
npoueHtax. Tak, npu 0.2 mr/n cynbhara Meau B cpele 4acToTa CEpACYHBIX COKPAIICHHH MPYIO0BUKOB

yBenu4nBaercs (Mo CpaBHEHHIO
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TaGanua 2

Cepaeunnlit KoadhGUUHeHT {%) {wnnaea stagnalis
non AefcTBHeM cyabdaTa Mean

Table 2. Lymnaea stagnalis heart index (%) under the influence
of the copper sulfate

TOKCHKAHT
MecTo chopa Hreasuy

02 1 1.8

Bacceitn p. Tetepes, Her 111 66 27
¢. KapBiHoBKa Ecto 112 66 24
Bacceiin p. Tetepes, Her 116 52 19
CokoToBKa EeTh 119 53 21
Baccedin p. Terepes, Her 113 57 25
¢. 3aburonua Ecthb 110 57 31
Bacceiid p. Tetepes, Het 109 52 20
c. Mipenioboska Eeth 111 56 27

¢ kouTposieM) Ha 9—14%,a 3nauenre CK B aTom ciaydae cocraBisger 109—114% fa6in. 2). Takoii ypoBeHb
TaXWKapJWW BIIOJIHE 3aKOHOMEPEH, TaK KakK THMAPOOMOHTHI, TOMaaast B 3aTPABICHHYIO CpEly, OTBEUAIOT Ha €
MOBPEXIAIOIIEe BO3/ICHCTBIE PAa3BUTHEM 3allIUTHO-TIpHCiocoouTensHoro npouecca (buprep, 1979),koropsrit
MPOSIBJISICTCS, KaK U B CJIydae C MHBAa3UEH, B MOBBIIICHUU YPOBHS 00IEr0 OOMEHa BEIECTB, CIICACTBUEM UETO U
SIBIISICTCS BO3PACTAHHUE YaCTOTHI CEPJICUHBIX COKPAIICHUN Y IPYIOBUKA.

ITpu 1 mr/in cynbdara meau y ocobeii u3 kapsunoBckoi momyssiuu CK cocraBmser 60% P > 99.9%).V
MOJUTIOCKOB U3 JAPYIHX MOMYJISIIMIA PUTM COKPAILIEHHUH cep/Iia CHUKAeTCs erie 3aMeTHee (Tadir. 2).

Hcnons30BaHHBIA HAaMH TOKCUKAHT B KOHIEHTparuu 1.8 Mr/i1 mpuBOAMT K JaJbHEUIIEMY pa3BUTHIO
MaTOJIOMYECKOT0 TPoIlecca U 3aMeIJICHUIO YaCTOTHI CepalieOreHus MpyI0BHKa 3 cpeaHeM B 3.7 pa3a (tabi. 2).
CnemoBarenbro, ipu 1 u 1.8 mr/a cynbdara Meau B cpejie y MCCIEIOBAHHOTO HAMH OOBEKTa MPOSBIACTCS
SIPKO BBIpaKCHHAs1 OpauKapIus.

WHBa3us yCHIIMBACT MaTOJIOTMYCCKUAN TIPOIIECC, BHI3BAHHBIN OTPABJICHUEM JKUBOTHBIX PaCTBOpPaMH CyJb(aTa
Menu. B OONBIIMHCTBE Cly4yaeB WHBa3UpOBaHHBbIE 0coOM (MPH MHBA3UU CPEMHEH TSHKECTH U TOTAILHOM
napasuTapHOM MMOPAKEHHUH) OBICTPEE MO/IAFOTCS TATOTCHHOMY JICHCTBUIO TOKCHKAHTA, & CHMIITOMBI OTPABJICHHS
BBIPQKEHBI Y HUX HAMHOTO SpuUe CPaBHHUTEIBHO C HEMHBA3UPOBAHHBIMH SK3eMiuisipamu. Tak, mpu 0.2 mr/n
cynbdara menu B cpene CK mHBa3MpoBaHHBIX NpyaoBUKOB cocTaBisier 111 — 118mporus 109—114 %y

CBOOOHBIX OT MHBA3UH KUBOTHBIX (Tabi. 2).
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Kurommpexuii neayrvseperter, 262001 Mocrymmina 3.01.2001

THE INFLUENCE OF COPPER SULFATE
ON THE LYMNAEA STAGNALIS HEART RATE
(MOLLUSCA: GASTROPODA: PULMONATA) UNDER THE INFECTI ON
WITH TREMATODE PARTHENITES

D. A. Vyskushenko
Key words. Lymnaea stagnalis, copper sulphate, heart rate, trematode invasion.
SUMMARY

The inluence of different concentrations of the pmpsulfate (0.2, 1, 1.8 mg/1) on thgmnaea stagnalis
heart rate in a control and in the case of theatede infection was examined. Concentrations wbalse the
decrease and the increase of heart rate were éstinRathological reactions in infected individuate more

expressed and appear earlier.
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