I'TAPOBIOJIOI' A

VK 594.38:595.122.2
I'.€. KUPUUYK

Kuromupchkuii nepxaBHUN yHiBepcuTeT iM. [Bana dpanka
By1. B. bepnuuisckka, 40, Kuromup, 10008

HAKOIIMYEHHS KAJIMIIO TA IIMHKY B OPT'AHI3MI
PLANORBARIUS PURPURAHA ®OHI TPEMATOJHOI IHBA3II

JocnipkeHo HaKONMMYEHHs KaJMil0 Ta IIMHKY Y MpicHOBOJHOTO Montocka Planorbarius purpuras
EKCIEPUMEHTAIFHUX YMOBaxX 32 TOCTPOTOKCHYHOTO BIUIMBY 10HIB METaJIiB y BOJHOMY CEpEIOBHILI
(L02548, Leso®®, LC7548) ta ix xponiuHoi Ail (0,5 IIKpu6-roen; 2; S Ta 10 IJIK pu6.rocn) B HOPMI Ta 3a
3apakeHHsI MOJIIOCKIB Tpemaronamu. HakomuueHHs: MeTalliB € TKaHMHOCTIeU(iuHIM, a HOro piBeHb
NIOB’ I3aHUI 3 CIOPIJHEHICTIO [0 METaliB Hecneuu(pivHuX Ta creuupiuyHuX MeTaOoJITIB KIITHH
TKaHUH 1 OpraHiB, iX MeTaOOJiYHOIO AaKTHBHICTIO Ta (i3i0NOriYHOI0 MOTPeOOI0 B LUX MeTajax
OpraHizMy MOJIIOCKIB.

Kmouogi crosa: ionu kaomiio i yumky, npicHOBOOHI MOIOCKU, HAKONUYEHHSL, IH8A3Is, MPeMamoou

Huni y 3B's3Ky 3 aHTpOIIYHMMH Ta €KOTpaHCHOPMALiIHHUMU IpPOLEcaMHd TOKCUKAHTH BXE €
BU3HAYAJIBHUMHU CKOJIOTIYHUMHU uynHHMKaMu [14]. Bigomo, mo Oimpme 2000 XiMiYHHX PEYOBUH
BUKOPUCTOBYIOTHCSI CHCTEMAaTHYHO Ta IiIOTh HAa OPraHi3MH IOCTiIHHO, a HalOuIbII HeOe3MeYHUMHU
XPOHIYHMMH TOKCHKaHTAMH MPOJIOHIOBAHOI Aii MOpsI 3 BiIOMUMH OpPraHiYHUMH PO3YHMHHUKAMH,
NECTUIHIAMH Ta OKCHIAMH a30TYy 1 CIpKH YilbHE Miclle 3aiMaloTh COJIi BaKKUX METaJiB, HacamMIepe.
CIIOJyKH MaHTaHy, Kynpymy, IUTFOMOyMy, KaJIMito, pTyTi Ta Xpomy [6].

OpHuM 3 OCHOBHHX (DaKTOpIB, IO BH3HAYA€E EKOJOTIUYHY HEOE3MEUHICTh CIIONYK METaliB, €
piBeHb iX HAKONMMYEHHA B TKAaHWHAX OPraHi3MiB, IO BU3HAYAETHCS CIIBBIAHOMICHHSAM MIBHIKOCTI
HAJIXOJDKEHHS, 3JaTHICTIO [0 aKyMyJIOBaHHS Ta IHTCHCHUBHICTIO BuBeaenHs [11, 15, 16].
KomnencaropHo-ananTuBHa BiNOBiAb OpraHi3My IpH LBOMY 3aJICKHTh, HacaMmIepen, BiJ PpiBHS
aKyMmynoBaHHs Metany [2, 5, 16, 18]Pazom 3 TuM, i0HH psiiy MeTaniB (MaHraHy, Kynpymy, Gpeppymy,
IIMHKY TOILIO0) B OPraHi3Mi riipoOiOHTIB, BKJIIOYHO MOJIOCKIB, BiIIrpatOTh 3HAUHY (i3i0JO0TIYHY POJIb,
IO MO3HAYAa€ThCsl Ha IX HAKOMMYEHHI B OKPEMHUX OpraHax Ta TKaHMHaX. TOMy JOCHUTb Ba)KJIHBO
3'sCyBaTH, SIKi OpraHd 1 B SIKii KiIBKOCTI MOXYTh HAaKONMHMYYyBaTH NEBHUU MeTal, Ta (HOpMYIOTh
CHCTEMY aJanTauiidl Ipu IHTOKCHKAILISIX i0HAaMH MeTajiB, 30epirarouu npu LbOMY Ha ONTHMATbHOMY
piBHI MeTaboNiuHy aKTUBHICTH. PazoMm 3 THM, OCTaHHA y MOJIOCKIB, SIK BiIOMO, 3HA4HOIO MipOIO
3aJeKUTh 1 BiJl 3apaXeHHS IX OpraHi3My MapasWTaMy, HacamIepel, TpeMaToJaMH, sKi 3AaTHi
BIUIMBAaTH HE TUIBKM Ha PiBEHb OOMIHHHUX IPOILECiB, a i 3MIHIOBATH CHPSMOBAHICTh OKpEeMHX HOro
nusixis [17].

Meroto ni€i podotu Oyino BuBYeHHs HakonmueHHs Cd (kceHoOioTHK) Ta ZN (OioreHHMi MeTan)
B OpraHax i TKaHMHaX IIPICHOBOJHOTO 4YepeBOHOroro Mojrocka Planorbarius purpura 3a
TOCTPOTOKCHYHOI 1 XpOHI4YHO] Aii 10HIB KaAMil0 Ta IMHKY Ha (OHI iHBa31i MOJIOCKIB TPEMATOJaMH.

MarepiaJ i MeToaH XOCTITKEeHb

B excnepumenti BukopuctoByBanu Planorbarius purpura,3iopanux Bpyuny B BepecHi 2004 p. B
baceiini p. Tetepis (M. XKutomup). BmicT KucHIO Y BOJI, A€ MEIIKATH MOJIIOCKH, CTaHOBUB 8,2—8,5
mr/mm®, pH 7,4-7,8,Temneparypa Bogu — 18—20C. pH Bu3Hauamu 3a JOMOMOror ioHomipa pH-
1500M BwmicT KHCHIO — MeTOIOM Binkiepa.

3apakeHIiCTh MOJIIOCKIB MapTeHITaMH 1 JIMYMHKAMHU TPEMaTOZ BHSIBIISUIM MIKPOCKOMIIOBaHHSAM
(7x8) TMMUacoBHX TICTOJOTIYHUX NpeENapaTiB, BUTOTOBJICHUX 3 TKaHMH TelaTonaHkpeacy. BumoBy
NPUHAICKHICTh TPEMATO/I BCTAHOBIIOBAIHM TUTBKU Ha )KUBOMY MaTepiaii 3rimHo [4]. Momtocku Oyiu
iHBa30BaHi pedisiMu Ta nepkapismu Echinoparyphium aconiatum Dietz .

Xponiuna 0ia. SIk TOKCHKaHTH BUKOpUCTaHO po3umuu coieit ZNCh ta CdCh-2,5H0 mapku
9.J1.a. B KOHIEHTpaMisX, mo Bixnosinaots 0,5; 2; 5ta 10T AK u6-rocn. ([Cdz*] — 0,00025 minm®, 0,001,
0,0025ra 0,005mr/mm° BiznoBiaHo, TTK s roer, — 0,0005ar/m° [3]; [Zn*] — 0,005mr/am®, 0,02, 0,05
ta 0,1 mr/nm® BiznosigHo, 'K pu6-rocn. — 0,01 mr/am® [3]). Po3paxyHOK KOHIIEHTpAIli#i 3MiliCHEHO Ha
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kaTioH. Excrio3uiiisi TBApHH B TOKCUYHOMY cepefoBHILi ctaHOBWIa 14 ni6. CepenoBuine 3MiHIOBaIN
11101000BO.

T'ocmpomokcuuna 0isa. SIk TOKCUKaHTH BUKOpHCTaHO po3unnu coneir ZNCh ta CdCh-2,5H0
MapKH 4.71.a. TOKCHKOJIOTIYHMI JOCII IIOCTaBIeHO 3a MeToauKoI0 A.B. Anekceesa [1]. Bukopucrani
KOHIIEHTpAIlil BiAmoBiganu Leoe® Lesg ', Ly ([Cdz*] — 1 mr/am®, 5a 25 mr/av® BianosigHO; [an*]
— 25 mr/am®, 50 ta 75 mr/mv® Binmosimmo). Po3paxyHOK KOHLGHTpALiil 3iifiCHEHO Ha KaTiOH.
Ekcrosuiiiss TBapuH 3 TOKCHMKaHTamMu craHoBwia 48 roa. TOkCHYHE CepeIOBHINE 3MiHIOBAIN
1071000BO.

Bwmict MeraniB Bu3HaYaiyd B reMomiMdi, TemaTomankpeaci, MaHTii, Ho31 Ta yepemnami. Opraxn
a00 TKaHUHY BUTATYBAJIM TOBHICTIO, 3BayKyBaiH 1 pikcyBanu 96-%+HuM eTtaHoIOM, sIKUi depe3 6-12
roa. BumapoByBanu mnpu 105C [12]. Cyxwmii 3anuimok cramoBand B HitpaTHid kuciaori (OCY)
npotsirom 12-24 rox. 70 moBHOro 3HeOapeicHHS 3a Kbenpmajgem. Bmict MeraniB BH3HAYadM 3a
JIOTIOMOT'OI0  aTOMHO-aicopOtiitHoro cnekrpodoromerpa C-115M 3 momym STHUM aHaIi3aTOpPOM
(crammapt COB 5346).Bcroro sukonano 1906ananizis. KoHmenTpailirto MeTaniB BUpakajau B MI/KT
CHpOi MacH 3a IPUPOTHOI BOJIOTOCTI MOBITPSI.

CrarrctruHa 00pobKa MarepiajiB BUKOHaHA 3rigHo [8].

Pe3yabTaTH q0CTiAKEeHDb Ta IX 00roBOpeHHs!

Kaomiii. Y ocobun kontponbHOl rpynu (14 ni0) BMICT Kaamir0 HaWBHIIMK y TrenaromnaHkpeaci i B
MOPSIIKY 3MCHINICHHS TKAHWMHU MOYKHA PO3MICTHTH B A MaHTIs>HOTa>4epenanika>reMoiimMmda (puc.
1). [Ipu UBOMY CYTTEBHX BIiJIMIHHOCTSH HOTO BMICTY B IHBa30BaHMX Ta IHTAaKTHUX OCOOMH HE
BUSBJICHO. BUSABICHUI pO3MOALT KaaMil0 B TKAaHMHAX CBIiTYUTH MPO HOTO aKTHBHE 3B’ SI3yBaHHS
CTPYKTYPHHMHU Ta (DYHKIIOHAJIBHUMH, MepeBakHO (epmeHTamu, Oinkamu [19-21]. Kpim Toro, mis
METaJliB € XapaKTePHUM SIK BUSB MPSIMOI TOKCHYHOCTI (Iisi Ha MOJICKYJIH-MIIICHI), TaK 1 yTBOPEHHS
BTOPHHHUX TOKCHKaHTIB, Hacamrepe HeclielniyHux iHTepMeiaTiB MeTaboi3My, 10 B CBOIO Yepry
3a MPUHIMIIOM KAaCKaHO-JIAHI[IOTOBOTO MEXaHI3My NPU3BOJUTH 1O TMOPYIICHHS HHU3KU OOMIHHHX
HPOLIECIB Ta META0OIIi3My B LIUIOMY, a OT)KE BUKIIUKAE TIOPYLICHHS ToMeocTasy [7].

ITigBuIeHHS BMICTy 10HIB KaiMil0 y BOAi B Xxpowuiunomy excnepumenmi (14 ni6 nii)
MPU3BOIUTE J0 HOTO HAKONMMYCHHSIM B TKaHWHAX, AKe 30UIbIIyeThCs 3 3pocTaHHsM ['JIK, omHak y
KOKHIM TKaHHHI 1mo-pisHoMy (pric.l). HaliBuinmii MOKa3HUK HAKOIMUYEHHS I[BOT0 METAIY BiIMIiUYeHO Y
manTii mMomockiB 3a 0,5 TIK (v 4,9 pasmu), memo Menire, ajge Takok 3HadHe (y 2,2 pasd IPOTH
korTpoo) mpu 5 I'JIK, 3pocranus Ha 21,2%3a piBus ioHiB kaamiro y Bomi 10T K Ta 3MeHIIEHHS Ha
45,86% —3a 2 I'/IK. IIpu 11bOMy CIIOCTEPIra€ThCs 3arajibHa TCHIACHISA J0 3MEHIICHHS KyMYJISIii
ioniB kammito npu 0,5 I'/IK (mpaktuuso y 2,2 pasu) y HeiHBa30BaHHX TBAPHH ITOPIBHAHO 3
1HBa30BaHUMH, IO CBITYHUTH PO iX OLIBIIY OMIPHICTE 0 10HIB KaIMifO.

V remaromaHkpeaci HEIHBa30BAaHWUX TBApHWH CIIOCTEPITalid aHAJOTIdHY 3aKOHOMIPHICTH 3
MakcuMymamu HakomwmueHHsmu mpu 2 ta 10 I'IK y 4,9 ta 3,3 pasu BiamosigHo. MeHiie
HakormueHus (B 2,6 pasu) mano micre 3a 5 TIK gocmimkyBanux ioHiB B cepemosumii. ITpu 0,5TIK
BMICT METaJly B iIHBa30BaHMX TBapHH 3HMXKYyBaBcsa Ha 33,4%imon0 koHTporo. Ha BiaMiHy Bif MaHTIil
y remaromaHkpeaci, ocoonuso 3a 2 ta 5 I'JIK, fioro HakonudeHHs Oysi0 OUIBIIMM Yy HEIHBA30BaHHX
TBapuH. TpeTiM opraHoM MOJIOCKIB 3a aKyMYJISAIIHHOIO 3aTHICTIO 10HIB KaaMil0 € HOoTa. MakcuMyM
HAKOIMYEHHSA MeTany B Hiit Busieno npu 5 T'IK (y 3,6 pasu mOpiBHAHO 3 OCOOMHAMH KOHTPOJIBHOI
rpynu). Ilpy iHIIHMX KOHIEHTPALIAX HAKOMWYEHHS KaaMito Oya0 OIM3BKUM IO IMOKA3HHUKIB Y OCOOMH
KOHTPOJIBHOI Tpymu, abo HapiTh MeHmuM (Ha 34,5%Ta 59,3%)npu 0,5Ta 2 I'IK y iHBa3soBaHHMX
MOJTEOCKIB. SIK 1 B remaromnankpeaci, B HO31 HEIHBa30BaHT1 MOJFOCKH HAKOMMWIYBAJIN KaaMil OiITBITIOI0
Mipor. B dyepemariii B IiJIOMy HAaKOIHYCHHS KaiMil0 MHpakTudHo B 1,7—2,4pa3u BuIlE, HIXK B
KOHTPOJIi, CIOCTEPIracThcsl MPH BCiX MOCHIPKEHUX KOHIEeHTpamisx, kpiMm 5 I'IK. Sk 1 B mBox
TIOTIEPE/IHIX ~BUIMAJKAX, BUSBIAETbCS TEHJECHINS 1O HOro aKyMylllOBaHHS B dYepenamiyi y
HEiHBa30BaHMX MOJTIOCKIB.

IlMomo remoniMdu, TO BMICT KaaMil0 B Hid HaWMEHIIHI MOPIBHSIHO 3 IHIIMMH TKAaHUHAMHM 1
opra"amu. BiporigHe 301IbIIEHHS BMICTY Kaamito y 2,8 pa3u HNpOTH KOHTPOJIIO BUSBICHO TIIBKU Y
1HBAa30BaHMX MOJIFOCKIB 3a BMICTY 10HIB KaJMii0 y cepenoBuiii Ha pisHi 2 I'JIK
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KkoHUeHTpauia Cd. mr/kr
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Puc. 1. Bmictkaamiro B opranizmi Planorbarius purpura 3&poHiuHoi 1ii i0HIB KaaMito
Ha (oHi TpemMaToaHOI iHBa3ii (N=5)
OTxe, MOXKHA BIIMITHUTH TakKi 3arajibHi 3aKOHOMIPHOCTI HAKONMMYCHHS KaJMII0 Y MOJIOCKIB

3JIC’KHO BiJl BMICTY 10HIB KaJIMIIO y CEPEIOBHIIIL:

HAKOIMUYEHHS METaly € TKaHHHOCHCHM(IYHUM 1, HMOBIpHO, IIOB's3aHO 3 (QYHKISAMH Ta
(hi310JI0TIYHOIO AKTHUBHICTIO OPraHiB 1 TKAHMH Ta BMICTOM B HHMX KaJMIM3BS3YHOUHX CIOJYK,
macammepen 6inkiB [10]. I'emomimba, BUKOHYIOUH TPAaHCIOPTHY (PYHKIIIO, MIBUIAKO JOCTABIISIE
10HM METajy B JICTIOHYIOYI HOTO OpraHM — TelaTonaHKpeac Ta MaHTIio, /¢ BOHU €(PEKTHBHO
aKyMyJIIOIOThCSA. ToMy, B HO31 Ta dYepemaliii, mo € (YHKIIOHAJIBHO 1 METa0OIIYHO MEHII
AKTUBHHMH OpTaHaMH, HAKOITUYEHHS KaJMII0 € MECHIIINM;

3arajJbHOI0 3aKOHOMIPHOCTIO B TPhOX OpraHax (Hora, yepernalika, rernarornaHkpeac) € TeHISHIIis
JI0 OUTBIIOTO HAKOITMYCHHS KaJMil0 HeIHBA30BaHUMH TBAPUHAMH, & IPOTUIICKHE XapaKTePHO JIIIs
MaHTii. Ile Moxke OyTH 1MOB’ I3aHO 3 THUM, III0 OCHOBHUM €HEPTeTUIHUM CyOCTpaTOM ISl JIMINHOK
TpeMaTof € OUIKH, BKIIOYHO MeTai3B s3yroui [17], mo (ikCyloTh Kaamiil y mbOMYy Oprai.
lemaTonankpeac € OCHOBHUM OpPraHOM JIOKaji3alii JTHYUHOK TPEMAaroj, IO MPU3BOJUTH O
OLIBIIOT aKyMYJIAIIT MeTaTy HeIHBa30BAaHUMHU OCOOHMHAMU,

3 3pOCTaHHSAM KOHIICHTpAITlii 10HIB KaJMiI0 B CEPEIOBHII HAKOTTHMYICHHS METATy 301IBITYEThCS 32
BigHOCHO Hu3bkuX KoHmeHtpamii (0,5-2T1IK) ta Bucokux ii 3mauensr (10 I'JIK). B mexax
KOHIICHTpaIliii ioHiB kammito Big 2 10 5 ['/IK BusBICHO HE3HAYHE 3HIKCHHS HAKOIMYCHHS
MeTajdy TKaHWHAMH, IO CITBBIIHOCHUTHCS 3 KAaCKagHHM MEXaHi3MOM peakmii i ¢dopMyBaHHI
amanTarii y TiZpoOiOHTIB M0 TOKCHMKaHTIB BOJHOTO CEPEAOBHINA 1 IIOB'S3aHO 3 3MIHOIO
MEXaHI3MIB TPOHWKHEHHS, TPAHCIIOPTYBAHHS Ta 3B’ SA3yBaHHS BAXKKUX METANliB B OpraHi3Mi
BOJHHMX TBApUH B KOHIIEHTPAIIiHO-4aCOBOMY TpajieHTi [2, 9].

3a cocmpomoxcuunozo enaugy (48 rom) MakCUMaabHE HAKOMHUYCHHS KAJMII0 BHSBJICHO Y

remaTonaHKpeaci, 0OJJHaKOBO SIK IHBA30BAaHUX, Tak i iHTAaKTHUX 0cobOuH, npu JIKys.50 (v 26,4—36, Ipasu
100 KoHTpoutto) (puc. 2). Jlemo MeHIIe HAaKOMUYEHHS OCTIKYBAHOTO METaly CIIOCTEpiraiu mpu
JIK75 (y 5-17 pa3iB momo MOKa3HUKIB OCOOMH KOHTpOJBbHOI rpymu). [lpum mpomy y remomimdi

56
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BiZIHOCHO He3HauHe (y 2—14pa3 moa0 KOHTPOJIO) 3pOCTaHHS BMICTY KaJMIIO BUSBICHO JIUIIE TPH
JIK25.50, 1110 CBIAYUTH PO €(EeKTUBHE BIIYUYCHHS! TOKCHYHMX 10HIB 3 TeMONTIM(H renaronaHkpeacoM.
Tomy, BMiCT KaaMilO y 1HIIMX TKaHHMHAX 1 OpraHax 3Ha4yHO MEHIIWH, HiX y remaromankpeaci. Tak, y
MaHTii Horo HakommueHHs 3a Bcix gochimkeHux JIK mepeBaxkae 3HaueHHS y OCOOMH KOHTPOJIBHOI
rpynu y 7,8—8,5pasiB 3a JIK;51 11,5-25,3a3iB 3a JIKso.75 Y HO31 3HauHe HakonmveHHs (y 28,5-29,8
pasiB moa0 KOHTpoidr) BusiBneHo nume 3a JIKzs. ¥V depenamimi HakonW4eHHs Kaamilo OyIo
makcumanbauM 1ipu JIKsg (10,2—11,9 pa3iBioao KOHTPOIIO).
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Puc. 2. Bmict kanmito B opranismi Planorbarius purpura 3a roctpoTokcuuHOi il i0HIB
KaaMito Ha (oHI TpeMaToaHOI iHBa3ii (N=5)

OTxe, 3a TOCTPOI TOKCHMYHOI il OCHOBHUM JCTIOHYIOUMM OPraHOM € TenarornaHkpeac. B iHmri
opranu 1 TkaHuHu notparmusie a0 40% HakodyBaHoro B opraizmi Mmertany, Haaro npu JIKso7s
I'emoniMda BUKOHYE TpaHCHIOPTYIOUY IMIOAO i0HIB Kagmito ¢yHkiito. om0 po3moniny kaaMito Mix
TKaHUHAMH 1 OpraHaMH 3aJIeKHO BiJl iHBa3ii, TO y OINBLIOCTI BUMAAKIB, KPiM MaHTIi, y HEiHBa30BaHUX
TBapUH KaJMil0 HAKOTIMIY€ETHCS OiblIe, HAATO PH BUCOKOMY HOT'O BMICTi y BOXHOMY CEPEAOBHILII.

B minoMy 3a roCTpOTOKCHYHOTO BIUIMBY Y MOJIIOCKIB aKTHUBYIOTHCSI TICPBUHHI JIAHKH 3aXHCTY
BiJl TOKCHKaHTY, IO (OPMYIOTBbCS B TemaTonaHkpeaci. 3a XpOHIYHOI Xii 10HIB KaaMmilo, OCHOBHY
JICTIOHYIOYY 1 IETOKCHKAIlii Hy QyHKIIT BUKOHYE MaHTisl. [IeBHOIO Miporo 1eii eeKT BUSBISETHCS 1 B
IHIIMX OopraHax i TKaHWHaX (Hora, yepemaiuka). ['emonimMda B 000X BHIIaJKaX IHTOKCHKAIl BUKOHYE
JIMIIE TPAHCIOPTHY (PYHKIIIO. 3arajJbHOI0 3aKOHOMIPHICTIO peakilii MOJIOCKIB Ha JIil0 10HIB KaAMIIO €
HOro mepepo3mnonil MiK TKaHMHAMH Ta JACMOHYBaHHS, IO BIACTHBE IJIsI HEOIOTCHHUX Ba)KKHX
meraiis [11].

Huux. Xpouiunuii énaiue 10HIB INHKY XapaKTEPU3Y€ETHCS HOTO HAHOUIBIIMM HAKOTIMYCHHSIM
y rematonankpeaci ta mManTii (puc. 3). Tak, 3a 0,5ta 5 '/IK BMicT 1MHKY B MaHTii MOJIOCKIB B 3,2Ta
3,5 pasiB BiAMOBiAHO BULIMK MOPIBHSHO 3 KOHTPOJIEM Y HeiHBa3oBaHWX 0coOuH. KoHumenTparis
tokcukanty 2 Ta 10 I'’IK mpusBoguth 10 30iibIIEHHS HOTO BMICTY MOPIBHSHO 3 KOHTPOJBHHUMU
ocobounamu B 2,5Ta 2,0 pa3u BiAMOBigHO y HeiHBa3oBaHUX TBapuH Ta B 2,01 1,7 pa3u BimnoBigHO y
iHBa3zoBaHuX ocoOuH. ToOTO, SK 1 y BUNAAKy 3 iOHAMH KaJMil0, CIIOCTEPIraeMo TKaHHHOCTIeUU(iuHe
Ta KOHLEHTpAIiiHO3aJIe)KHE HAKOTIMYEHHS 3 3MIHOIO MEXaHi3MiB IepepO3MOALTY 1 3B’ I3yBaHHA MPH 2
ta 10 TJK. TperiMm 3a BaXJIHMBICTIO OpPraHoM MIOAO aKyMyJIOBaHHS LUHKY € Hora, B SKii
HAKOMMYEHHS [HUHKY Moa0 KoHTpomo Ha 15,8-64,4%sume 3a 0,5 ta 5 ['JIK, i Omms3bke 10
KOHTPOJIBHUX 3HA4eHb 3a piBHA 10HIB HMHKY y cepenoBumi 2 ['JIK. Ilpu koHueHTpamii ioHIB LHUHKY,
mo Biamosizae 10 I'IK, crmocrepiraeTsCs TEHACHLIS A0 MPUTHIYEHHS aKyMyJiLii MeTaly y TBapuH
000X JOCHIKEHUX TpPyI, LI0 BHUPAXKAEThCS B 3HWKEHHI BMICTY LUMHKY B HO31 Ha 21,2-27,6%.
BigmiTMO, 1m0 BMICT LMHKY B HO31 B KOHTPOJBHUX TBapUH MOPIBHSIHO 3 IHIIMMU OpraHamu i
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TKaHUHaMu y 2,3 pa3u BUIIWH, HDK B MaHTii Ta y 4,6—10,1pa3u Bumwmii, HiX y dYepenammi Ta
remoniMpi. 3HauyHMK BMICT IIMHKY B HO3i, TemaToNaHKpeaci Ta MaHTii KOHTPOJIHUX TBapHH
NIOB’ I3aHUI 3 BHUIIOI META0OIIYHOI0 Ta (PYHKIIOHAIBHOIO aKTHBHICTIO LUX TKaHUH, SKi MICTATh
OUHK3QJIeKHI OUTKM, Hampukiag, (epMeHT eHepreTM4yHoro oOMiHy — muToxpomokcuaasy. Lle
HiATBEPKYETHCS BIJHOCHO HHU3BKMM BMICTOM B KOHTPOJBHUX TBapWH IUHKY B yepemamii i
remMosiM(pi Ta He3HAYHUM HOTO HAKOMMYEHHsM B HUX 3a 3poctannsa I'JIK. Hanpuknazn, B uepenamii
HAKOMMYEHHS IHMHKY B 1,4 pa3u monao KoHTpoiio BiamiueHo mumie 3a 2 I'JIK ioHiB Mmetamy B
CepeloBUILi Yy iHBa30BaHUX TBapuH. B remoniM¢i ocoOMH, IO 3HAXOAWIKCS B 3aTPYEHOMY iOHAMHU
[IUHKY CEPEAOBUII, CTATUCTUYHO BipPOT1IHUX BiJIMIHHOCTEH MPOTH OCOOMH KOHTPOIBHOI TPYIH MO0
HAKOMMYEHHs [IMHKY He BUsBIEHO. OTXe, HAKOMMYEHHSI IIMHKY SIK 010T€HHOTO METaly y3TrO/DKY€EThCS
3 Horo ¢i3ioNoriyHMMH TIOTpeOaMu B OpraHi3Mi BOJHUX TBapWH, BUCOKOI METabOoNIiYHOIO
PYXJIMBICTIO, MIBUJKAM BHBEACHHAM HAUTMINKIB 3 opraHizmy [13], y 3B'S3Ky 3 4MM JeNOHYBaHHS
UHKY B IIJIOMY B OPTaHi3Mi MOJIOCKIB HE CIIOCTEPIraeThCsl.
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Puc. 3. BumicT nusKy B oprani3zmi Planorbarius purpuraa xpoHiuHoi1 1ii i0HIB IMHKY Ha (QOHI
TpemaroaHoi iHBasii (N=5)

[Ilomo BigMiHHOCTEH B HAKOMMYCHHI IIMHKY i1HBa30BAaHUMHU 1 HCIHBA30BAHUMHU MOJIFOCKAMH, TO B
MaHTIl, SIK 1 y BUIAAKy Jii 10HIB KaJMil0, MEHIIe HakonmuuywoTh (Ha 21-57%)iioro HeiHBa3oBaHi
TBapHHM, a y IeMaTonaHkpeaci Ta, MEBHOK MIpO0, Y HO31, HaBMakKu — iHBa3oBaHi Moirocku (Ha 30—
70% 3anexHO Bi KOHIIGHTpalii TOKCHKAHTY B CEPEMOBHINI). Y BCIX IOCITIDKEHHX OpraHax i
TKaHWHAX MaKCUMyM HaKOIHMYCHHS IMHKY crocTepiraBcs mpu Omu3bkux no ['JIK xoHmeHTpamisx
10HIB MeTaly y cepeloBHINi, a MiHiMymMH — npu nepeBaxanHi ['JIK y 2 ta 10 pasis, mo
CITIBBITHOCHUTHLCS 3 aHAJOTIYHOIO 3aKOHOMIPHICTIO, BUSBJICHOIO I KaJIMit0, i MOXKe OyTH TOSICHCHO
KOHIICHTApaI[iHHOYaCOBUMHU TpajieHTaMu (OPMyBaHHS aJanTalliii BOJHUX TBAapUH JIO BaXXKUX
MmeraiiB [2, 9].

B 2ocmpomy docnidi makcumaibHa KiTbKiCTh IIMHKY BusBieHa mpu JIKsg (puc. 4), mo MoxHa
MOSICHUTH 3B’ I3yBaHHSAM 10HIB METaly ITUHK3IC)KHUMH OiTKamMH, OUTBIIICTh 3 SKHUX JIOKaTi30BaHA
came y mantii [18]. IIpu nboMy B TemaTomaHkpeaci Ta HO31 HakomudeHHs MUHKY Bix JIKos mo JIK7s
3MeHIIyeThesl. Ta cama TeHICHIIIS ICKPaBO BUPa)KeHA B Uepemnaliiii i reMoniMdi, Xxoua BaJOBUH BMICT
LIUHKY B HUX B 4,5—7,0 pa3iBMeHIINiH, HIXK B HO31 Ta I'elaTonaHKpeaci.

T'ocTpOTOKCHYHMIN BIUIMB 10HIB ITWHKY MPHU3BOIUTE 10 HOTO HAKOIMMYEHHS TIEPEBAKHO B MaHTI{
(B 2,4—3,2pasu 1mo10 KOHTPOJIIO), IO BiAPI3HAECTHCS Bil HAKOMUYEHHS KaIMi0, MAKCUMAITbHUA BMICT
SIKOTO BUSBIICHHUH B renaTomankpeaci.
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Puc. 4. Bmict nuHKy B opramismi Planorbariuspurpurasa roctpoTokcuuHoi aii i0HIB ITHHKY
Ha (oHi TpemaToHOI iHBa3ii (N=7)

OTxe, 3 3poctanHHsM 3HaueHHs JIK MaHTiS € OCHOBHHMO aKyMYJIOIOYHM IIUHK OpPTaHOM, IO
MOKe OYTH TTOB’ 13aHO 3 HASBHICTIO B Hili TePEBaKHO1 OUTBIIOCTI ITUHK3B’ A3YIOUNX METANTIOHSTHOBUX
6imkiB [18]. 3a rocTPOTOKCHYHOrO BIUIMBY i10HIB IIMHKY TiABKH Yy MaHTII CIIOCTEPIra€rbes Horo
KOHIICHTpAIlifHO3aIe)KHE HAKOMMWYCHHS, IO TAKOXK CBITYHTH IPO OCOOIWBY (DYHKIIIOHATBHY POJIH
IIOTO OpraHy y ix metokcukaiii. [1{ogo BIUIMBY Ha 3a3HAa4YeHHI MPOIECH TPEMATOAHOI iHBa3il, TO B
yCiX OpraHax 1 TKaHMHAaX KOHTPOJILHUX TBAPWH BMICT IIMHKY MEHITUHN Y HEIHBa30BaHMUX OCOOWH, IO
MOYKHA TTOSCHUTH BHIIUM METaOOJIYHHUM CTaTycoM IX opradismy 3a imBasii [17]. 3a BIIHBY ioHIB
LIMHKY BOJHOTO CEPEIOBHINA TaKa caMa TEHCHIIIS BUABJICHA y reMoiiiM(i, remaTomnaHkpeaci, Ho3i Ta
yepenamii. TUTbKH y MaHTil, SK 1 y BUMAAKY 3 i0HAMH KaJIMif0, BMICT IIMHKY BUIIHWHA Y HEIHBa30BaHUX
TBapyH.

BucnoBku

Y HaKONMMYEHHI Ta MEPEepo3NOIiIi 10HIB METAIIB B OPTraHi3Mi MOJIOCKIB TPOBIIHY POJb BilirparoTh
OKpeMi OpTaHH. I KaaMilo Ta IIUHKY 3a XPOHIYHOTO BIUIUBY Bi3HAYA€MO BHCOKY CIOPITHEHICTD 10
HAX MAaHTIi; pojh TemaTolaHKpeacy 3a Aii 000X IOCHIMKEHUX METalliB, HMOBIPHO, IOB s3aHa 3
NEPBUHHUM iX 3B’ SA3yBaHHAM crHeudiuHUMH 1 HecrneuubidHUMH OiNKaMH 3 HACTYyIHUM iX
MIEPEPO3IOIITIOM B iHIII JETIOHYIOYH OPTaHM 1 TKAHWHH, POJIb TeMOJiM(]u Tmosirae y IepeHEeCeHHI Ta
y4acTi B Iepepo3MoIiJii I0HIB METajIiB Mk OpraHaMy 1 TKAHHHAMH, Y 3B 13Ky 3 YAM B HiH BIAHOCHHUH
BMICT METaJliB MOPIBHAHO 3 IHIIUMM IOCHIKYBAHMMH OpPraHaMd i TKaHWHAMH € HaiiMeHImM (K
MPaBUIIO Ha TMOPSIOK 1 OGiNbIIe).

TpemaTonHa iHBa3ig B yCiX opraHax i TKaHWHAxX B I[IJIOMY 3MEHINYE HAKOIMMYEHHS METaiB,
0CcO0IMBO OIOTEHHOTO IMHKY, IO MOYKE OYTH TIOB'S3aHO 3 BHUIOI0 METAa0OIYHOIO aKTHBHICTIO
OpraHi3My iHBa30BaHHX TBapHWH, 3aBISIKA YOMY TKAaHHHH MAalOTh BHWIIY OITPHICTH JO MeTajliB abo
HIBHIIIIC BUBOJISTH iX 3 OpraHi3My.
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Kurtomupckuiil rocyjapcTBeHHbli yHUBepcuTeT uM. MIBana dpanko, YkpauHa

HAKOIUVIEHUE KAJIMUS 1 IUHKA B OPTAHU3ME PLANORBARIUS PURPURAA ®OHE
TPEMATOI[HOI;'I MHBA31A1

HccnenoBany HaKOIUICHUE KaJMHs M IIHHKA y TpecHOBogHOTO Montrocka Planorbarius purpuras
SKCHEPUMEHTAJBHBIX YCIOBHUSIX MPU OCTPOTOKCHYHOM BIMSIHUM HMOHOB METAJIOB B BOJHOM cpene
(LCZ548, Lesg'®, LC7548) u ux xponudeckoM BosaeictBun (0,5 IIK,5.x0s; 2; 51 10 IIHIKpu6.x0s) B
HOpPME U TIPU 3apakeHUH MOJUTIOCKOB Tpemaroaamu. HakomieHue MeTamioB TkaHecienu(UyIHo, a ero
YpOBEHb OOBSICHAETCS CPOJCTBOM K METaJUIaM HECHeIM(PHUSCKUX U CHelU(PUUSCKUX METaOOIHTOB
KJICTOK TKaHEH M OpPraHOB, UX META0OIMYECKON aKTUBHOCTHIO W (DPU3MOJIOTUYHON MOTPEOHOCTHIO B
3TUX METaulaX OPraHru3Ma MOJIJIFOCKOB.

Kmouesvie cnosa. uonvt kaomusi u YUHKA, npeCHOGO()Hble MOJUNIOCKU,, HAKONJIEHUE, UHBA3UA mpeMamodaMu

G.E. Kirichuk

Zhitomir state university the name of lvan Franco, Ukraine

ACCUMULATION OF CADMIUM AND ZINC IN ORGANISM OF PLANORBARIUS PURPURA
ON BACKGROUND OF TREMATODS INVASION

Investigated the accumulation of cadmium and zinc for freshwater méllasorbarius purpura in
experimental terms at influence of ions of metalsstclcsy, Less and their chronic influence
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MPC(maximum-possible concentration) 0,5; 2; 5 and 10 in a norm and at the infection of mollusc of
trematods. Accumulation of metals tissue-specific and his level is explained by affinity to the metals
of nonspecific and specific metabolits cages of fabrics and organs, their metabolic activity and
physiology requirement in these metals of organism of mollusc.

Key words: ions of cadmium and zinc, freshwater mollusc, accumulation, trematods
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