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BIVIMB CBUHIIIO HA IMYHOBIOJIOI'TYHI ITIOKA3ZHUKHA
CYPRINUS CARPIO L.

M. A. Ouuckoseuyns, B. B. Chimuncokuil
JIbBiBCHKHMIT HAITIOHABHUN arpapHUi YHIBEPCHTET

Y cmammi npedcmasneno pezynemamu 00cniodceHb GNAUBY NIOBUWEHUX KOHYEHMpayitl ayemamy
CBUHYIO HA IMYHODIONO02IUHI NOKA3HUKU KOPONA IycKamozo. Bcmarnosneno, wjo nio énaugom Kamiowie C8UHYIO
(0,2 ma 0,5 me/n) 6 kpogi docnionux epyn pub nicia 96-200unHoi iHKYOayii icmomHo 30i1bulyemvca pieeHs
YUPKYTIOIOUUX IMYHHUX KOMNIAEKCI6 ma 8i00Y8A€MbCs 8ipO2ione 3pOCMAHHsL CMYNEHsl eHO02eHHOT IHmoKCcuKayii
3a noxkasuuxkamu MCM ma akmuguicmio ¢pepmenmis aminomparncgepas (AnAT, AcAT).

Kumouosi ciioBa: CBUHELb, IMYHHA CUCTEMA, CYPRINUS CARPIO L., IMYHOBIOJIOINYHI
MOKA3HUKW, EHOONEHHA THTOKCUKALIA

VY perymanii (pyHKIIOHAIEHOTO CTaHy IMYHHOI CHCTeMH PHO 3HadyHa POJb HAIEKUTh TEXHOTCHHUM
BIUIMBAM Ha cepejoBule ix npoxusanHs [1, 2]. IMyHiTeT pub, Ha BiAMIHY BiJl BUIIMX XpEeOETHUX, 3HAYHOIO
MIpOIO 3aJIe)KHUTh BiJ 30BHIIIHIX BIUIMBIB, i YMOBH CEpelOBHUINA iCHYBAaHHSA IMPEICTaBISAIOTH COOOI0 aKTHBHI
peryisTopu iMyHOpEaKTUBHOCTI puO. Y 3B’SA3Ky 3 MM TOKAa3HUKH IMYHHOT'O CTaTyCy pUO BHCTYIMAKOTh
YyTIUBUMH OlOMapKepaMu IJIT MOHITOPHUHTY iIMyHOTOKCHYHOCTI XiMIUHUX 3a0pynHtoBadiB [3—6]. Sk Bimomo 3
JITEpaTypHUX JKEpEN, 0 4Kcia HaHOUIbIn HeOe3meyHuX 3a0pyHIOBAYiB BOJHOIO CEPEIOBHINA BiIHOCSTH
BaXKKI METallK, 30KpeMa CBUHENb [7, 8]. Y miTepaTypi € okpeMi OB IOMIICHHS PO 3HIKEHHS IMyHHOTO CTaTyCy
Ta 3POCTaHHSI CMEPTHOCTI y pHO, 10 OYIIM 3apakeHi pi3HOTO POy MIKPOOPTaHi3MaMH Ta BipyCaMH IIiCIISI TOTO,
SK TiagaBanuch il HOHIB I[bOTO MeTany. BcTaHOBJIEHO, 10 3a YMOB IMepeOyBaHHS KOPOMIB Yy BOMAI 3
MiJIBUIIICHUMHU KOHIICHTPAI[iIIMH CBUHIIIO BiJI0YBAa€ThCS 3MiHA 3aralibHOI KiJTbKOCTI JIGHKOIIUTIB, BiJICOTKOBOTO
BMicTy HeirpodiniB Ta mimdoruTiB. L{i moka3HWKH 3a3HaIOTH 3MiH B OpraHi3Mi puO HaBiTh IICISl BHXOXY i3
3a0pymHeHoro cmBuHIlEM cepemoBuina [9, 10]. Peakrmis mecmerudiuyHoi iMyHHOI BIiATMOBiAI KIITHHHOTO Ta
TYMOPaJbHOTO THUIIIB HA BAXKKiI METaju y pu0 BUBYCHA 3HAYHO MEHINE, HiXK y BUIIMX TBapuH [11]. 30kpema,
BIUIMB CBHHIIIO Ha IMyHHY CHCTeMY BUBUYeHUI HemoctaTHRO [10]. o TenepimHporo yacy € oOMexeHa KilbKiCTh
Iy OJTiKaITii 010 aHaJi3y 3MiH MupKyIoounx iMyHHNX KoMimiekciB (IIIK) B kpoBi i Tkanunax pu6 [12]. Llomxo
3MiH [MOKa3HUKIB €HJOTCHHOT IHTOKCHKAIIIT ITPH i1 BAXKKUX METaJIB, TO € JOCUTh 0arato CyrnepewnBUX JaHHX.

Meroro Hamoi pobotu Oyno IOCHIINTH B €KCIEPUMEHTI AesKi iMyHOOIONOTidHI MOKa3HWKU KOpOIia
nmyckaroro (Cyprinus carpio L.) y BiIloBiIb Ha KOPOTKOTPWUBAIY [il0 MiJBUINEHUX KOHIIEHTpaIlid HOHIB
CBUHITIO.

Marepianu i MmeToau

VY nmocimiKeHHSX BHKOPHUCTOBYBAallM JBOPiuHI ocoOuWHM Kopoma iyckartoro (Cyprinus carpio L.)
cepennboro Macoro 300—410 r. Jocninum npoBoaunu B pesepByapax 00’emom 200 1 3 po3paxyHky 40 11 Ha onHY
ocobuny. JlocmigHux pub amanTyBald IO YMOB MpOTATOM 2 1i0. Y KOXHY €KCIIEPHMEHTAIbHY TpyIy OyJo
BKITIOYEHO 110 5 0co6uH (n=5). ITinsumenuii BMicT ifoHiB cuHIEO (Pb>") cTBOPIOBAIN BHECCHHSM PO3UYHHY COJi
arteraty cBuHITIO (CH3COO)2Pbx3H20 y xonmenTpamii 0,2 ta 0,5 Mr/m, mo BiANOBiAal0Th 2 Ta 5 TPAaHUIHO
nonyctumuM koHnentpauisM (I'IK). Pub ButpuMyBanu y TokcuuHOMY cepenoBuili 96 roanH. KoHTponbHY
rpyny pu0 BHUTPUMYBalM aHAJOTIYHMI TEPMiH Yy 3BHYAHMX yMOBaX, Oe3 JOJaBaHHS COJCH MeETaliB.
3aiificHIOBaM TIOCTIMHY aepartito i mMATPUMYBAIH TEMIIepaTypHUNA pexkuM Boau Ha piBHI 1820 °C. KpoB Opanm
3a JJONIOMOT'OI0 TTACTEPIBCHKOT MIMETKH 3 CepIlsl KOpoTIa.

Y KpoBi BHU3HAUANM PIBEHb IHPKYJIIOIOYAX IMYHHHUX KOMIUIEKCIB B peakiii mpeuumiramnii
3 nmodietmnenrmikoneM (ITEI) [13].

Jnis mocHmiKeHHS CTaHy €HJIOT€HHOI IHTOKCHKAIii MPOBOAMIN CIEKTpo(oTOMETpUYHE BHU3HAYCHHS
BMICTY MOJIEKYJl CepeaHhOoi Mach B CHpOBaTIli KpoBi kopoma [14]. BusHaueHHsS aKTHUBHICTI ajaHiH- i
acnaprataminoTpancdepas (AnAT, AcAT) y cupoBaTiii KpOBI MPOBOJWIM 32 JOIIOMOIOI CTaHAAPTHOIO
Habopy «LACHEMAW.

CraTucTHyHEe OMpaIfoBaHHS pe3yJbTaTiB MPOBOAWIM 3a JIONOMOTOI IporpaMu  «Statistik»
(BipOTiTHICTE PO3XOJKEHbh MK TOKa3HWKaMH OIiHIOBaIM 3a Kputepiem Ct’rogenta). Jlami mpencTaBieHi sk
Cepe/iHE + TTOXHOKa CEPEHBOTO.

Pe3yabTaTu if 00roBOpeHHsA

[IpuBeneHi exciepuMeHTaIbHI AOCTiIKEHHS BIUIUBY alleTaTy CBHHIIO HA IMyHOO10JIOTiYHI OKa3HUKU
KOpoma JIyCKaToTO IMOKa3ajd, M0 BOHM € YyTJIMBHMH /IO HU3bKUX KOHIICHTPAIiil HOHIB CBUHITIO Y BOJHOMY
cepeoBHII. Y X0l JOCTIKEHb BCTAHOBJICHO JIOCTOBIPHI 3MiHM JOCIIKYBaHUX IMOKa3HUKIB (Ta0J1.)
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[Hoka3zHnkM iMyH00i0/10TiYHOT0 cTAaTYCy Oprauizsmy kopomna Jjgyckaroro (M+m, n= 5)

IToxa3znuk I'pynu TBapuH
Kontponsaa Hocmin I Hocmig 11
2K 5TJIK
HIK, BHUCOKOMOJICKYJISIPHI 17,0+£1,52 22,2+2.15 31,441,911 %%%*
MMOJIb/I | cepelHbOMONeKyaspHi | 39,4+1,33 45,0+£1,41** 48,242 2***
HU3bKOMOJICKYJISIPHI 100,6+5,02 106,2+3,79 173,8+£2,27%***
MCM, y.o. 0,180+0,0037 | 0,205+0,0042%** 0,223+0,0036%*%**
AnAT, MKKaT/IT 0,132+0,0038 | 0,145+0,0044 0,173+0,0037%*%*
AcAT, MKKat/a 0,166+0,0038 | 0,191+0,0047*** 0,208+0,0063%***

Ipumimka: BipoTigHICTH BiIMIHHOCTEH Yy NOPIBHSAHHI 3 BiOBIAHUMH MOKa3HUKAMH y KOHTpPOIi: ** —
p<0,025; *** — p<0,01; **** —p<0,001.

Jns 3’sacyBaHHS (i31070r0-010XIMIYHMX MEXaHI3MIB BIUIMBY CBHHITIO Ha CTaH IMYHHOI CHCTEMH
JOCIHIKYyBad BMICT BHCOKO-, CEPEAHbO- Ta HHU3bKOMOJEKYJSAPHHUX LUPKYIIOIOYUX IMYHHHX KOMIUIEKCIB B
CUPOBATII KPOBI MiIOCTITHUX pUO. Y TBOpEHHS iIMyHHUX KOMILIEKCIB B OpraHi3Mi € pe3yibTaToM criennudigHoi
B3a€MOJIi aHTHUTEHIB 3 aHTHUTIIaMH. [IUpKymorodi iMyHHI KOMIDIEKCH BiTHOCSTH JO BHCOKOMOJICKYJIIPHHUX
OLTKOBHX CITONYK, CTPYKTypa Ta (YHKIS SKUX 3aJIeXKHUTh BiJ (Di3HKO-XIMIYHUX Ta OI0JOTIYHHX BIACTUBOCTEH
aHTUTeHy 1 aHTuTiNa [2]. Bigomo, Mo iMyHHI KOMIIJIEKCH aHTUT€H-aHTHUTIJIO € OAHUM 3 TIPOAYKTiB YOpMYBaHHS
IMyHHOI BiAIMOBiZi opranHi3My. Bouu 3gatai BtmBaty Ha (yHkmito T- 1 B-mimdorutis, Makpodaris i Takum
YMHOM, OpaTH y4acTh Yy PeryJisimii iMyHHOI BIAMOBIiJi 3a MPUHIMIIOM 3BOPOTHOTO 3B’si3Ky. YTBopeHHs L{IK e
OJTHHM 3 €TaIliB eeKTOpHOI IMyHHOI BiAIIOBi/, IO CIPSIMOBaHA Ha BUIAJICHHS aHTUTEHIB 3 opranizmy [15, 16].

[Micnsa 96-ronuHHOT iHKYOALil KOPOIIB Y TOKCHYHOMY CEpEeIOBHIII BiIMiY€HO 3pOCTaHHS KOHICHTpAIil
Bcix kiaciB [IIK B 000X HOCHiTHUX TpyIiax MpOTH KOHTPONIbHUX. HaiOiasIn BipoTiaHi 3HAYCHHS OTPUMaHI TIPH
BUBYCHHI Kiacy cepeanbomoiiekysipaux LK y Binnmoiges Ha mito 060x no3 TokcukanTa (0,2 ta 0,5 Mr/m), mo
cTaHoBWIM BiamoBigHo 45,0+1,41 148,2+2.2 y.on. npotu koHTpomo — 39,4+1,33 y.on. Takum uuHOM, MU
CHOCTepiraiy BiporifiHe 30iIblIeHHsT KOHIeHTpalii cepeaapomonexymsapanx LIK B 1,14 pa3a npu 2 T'AK (p<
0,025), Ta, Bignosigao, B 1,22 pa3a npu 5 I'’IK (p< 0,01). [lloxgo pemrru LIK, To Biporigni 3miau (p<0,001)
OyJ10 BiMIYEHO JHIIE PU KOHIIEHTpAIlii CBUHIO 0,5 Mr/iI.

Sk cBiguaTh AaHi JiTepaTypH, BaXKKi METaly 30aTHI BUKJIUKATH (OPMYBaHHs ayTOIMyHHUX peakii, y
3B’s3Ky 3 unuM 30inmpmenns L{IK y cupoBatiii KpoBi MOKe CBIAYMTH MPO PO3BUTOK ayTOIMYHHOTO IPOILECY.
AHai3youn OTpUMaHi pe3yibTaTH Ta NaHi JIiTepaTypd, MH IPHITycKaeMo, mo 30imbpmends kitpkocTi LIK B
KpOBi TiJ BIUIMBOM CBHHIIO MO OyTH OOYMOBIIEHO HE TUIBKM CHHTE30M AHTUTUI, a i HOpYILICHHIM
MeXaHi3MiB ix emimiHamii. Takum 4YMHOM, BHSIBIICHI 3MiHU MMOKa3HUKIB pi3HUX KiaciB L[IK B kpoBi xopoma npu
CBUHIIEBiH IHTOKCHKAIlIi KIMOBIpHO 00yMOBIIeHI eheKTaMHi IMyHOTOKCHYIHOI [Tii BAKKHX METANIIB, 1110 BiIMOBITHO
MOJKE BILUTUBATH Ha CTaH Ta MEXaHI3MH PO3TOPTaHHS aJaNTallifHUX Peakiliii B OpraHi3aMi miIgoCIiIHUX TBAPUH
[15].

CrymiHp €HIOTeHHO! IHTOKCHKAIlli OpraHi3My KOpOIa JIyCKaTOrO OIIIHIOBAJM 32 BMICTOM MOJICKYI
cepenuaboi Macu (MCM) Ta akTUBHICTIO (pepMEHTIB aMiHOTpaHCcdepa3 B CHPOBATIN KpoBi. SIK BiTOMO, MOJICKYJTH
CepelHbOi MacH BOJIOJIIOTH Pi3HOIO O10JIOTIYHOIO aKTHUBHICTIO: MOPYIIYIOTh HOHHY MPOHUKHICTH OioMeMOpaH,
iHriOyI0Th ()epMEHTHI CHUCTEMH, 3B’S3yIOTh Ba)KIMBI OiNKH 1B TOMy YHCII BiAirpaloTh HPOBIIHY PpOIb Y
PO3BHTKY eHmoreHHoi iHTokcuKamii [17]. Ilix BIIMBOM HOHIB CBHHITIO CIIOCTEPIramocst 301TBIICHHS
koHueHrpanii MCM B cupoBaTii KpoBi B gochignux rpynax npu 2 TAK —y 1,12 paza (p< 0,01), mpu 5 TJAK
— vy 1,24 paza (p<0,001) nopiBHAHO 3 KOHTpoJeM. TakuM YHHOM, MOXXHA CTBEP/KyBaTh HpO BiporimHe
3pOCTaHHS CTYIEHS €HIOTeHHOI iIHTOKCHKAIIii B OpraHi3Mi pu0 Mpu KOPOTKOTPUBATii Aii conell cBuHIO. Kpim
bOTO, 3poctanHs piBHA MCM B KpoBi MOXeE CBITYHTH PO 3MiHY TOMEOCTa3y OpraHi3My B OiK TOCHIJICHHS
KaTaboJIYHUX MPOLIECiB, a caMe epMEHTATUBHOI aKTUBHOCTI eHaonenTuaas [18].

[Micnsa mii cBHHIIO crocTepiragd 3pOCTaHHS aKTUBHOCTI JOCHIIKYBaHHX (EPMEHTIB, IIO CTAHOBUIIO
BimnosimHo st ATAT — 0,145+0,0044 (2 T/IK) i 0,17340,0037 (5 I'IK) npotu xorTpomto — 0,132+0,0038
MKkkat/m; s AcAT — 0,191+£0,0047 (p<0,01) i 0,208+0,0063 (p<0,001) mpotu xorTporo — 0,166+0,0038
MKKat/n. OTpuMaHi IaHi MOXYTh BKa3yBaTH Ha TOKCHUYHE ypakeHHS mnewinku Cyprinus carpio, OCKiIbKH
BiIOMO, IO OXHUM i3 e(eKTiB BIUIMBY CBUHIII0 HAa >XHBHHA OpPraHi3M € HOro TremaTOTOKCHYHA [ifl, SIKY
TIOB'SI3YIOTH 3 BUCOKAM TPOITI3MOM METalTy CTOCOBHO TenaTonuTiB [19].

BucnoBkn



1. Braacmimok 96-roquHHOTO BIUTMBY HOHIB CBHHITIO B KOHIIeHTpamisx 0,2 Ta 0,5 MI/71 BCTAaHOBJICHO 3pOCTaHHS
Beix kiaciB L{IK y cuporatui kpoBi Cyprinus carpio L., mo Moxe Oyt 00yMOBJICHO IMYHOTOKCUYHHM
e()eKTOM BaKKOTO METay.

2. Beranorieno 3pocranss kKoHmeHTparii MCM Ta akTHBHOCTi bepMEHTIB alaHiH- i acrmapTaTamiHoTpaHcdepas
(AnAT, AcAT), mo CBiAYUTH MPO 3HAYHY EHAOTEHHY IHTOKCHKAIIO B OpraHi3Mi MiIOCIHIAHUX pUO y
BiJIMIOBI/Ib HA JIi0 MiJIBUIIICHUX KOHIIEHTPAIIill alleTaTy CBUHIIIO.

TakuM YUHOM, PEe3yJbTaTH HAIIOTO JOCHTIHKEHHS PO3IIMPIOIOTE YSABICHHS MPO iIMyHOTOKCHUYHI e(heKTH
WOHIB CBUHITIO, a TpHUBEJACHA IUHAMIKa IMyHOOIOJOTIYHMX TOKA3HHUKIB CBIAYHTH TIPO TOPYIICHHS
IMYHOJIOT1YHUX (YHKIi}l B OpraHi3Mi eKCIIepUMEHTAIBHUX PUO.

IHepcnekTnBU MoOAAIBIINX AOCHiTKeHb. [lomanpmn qocmikeHHs y mild ramy3i OyayTh CIIpSIMOBaHi Ha
PO3KPUTTS MEXaHi3MIB TOKCHYHOTO BIUIMBY HOHIB BaKKHX METAJiB Ha IMYyHITET puO Ta TOIIYK KPHUTEPiiB
PaHHBOI JIATHOCTUKU X HECHPHUATIMBOTO BILIMBY, II0 MOXYTh CIY)KHTH BUPIIICHHSIM NMPAKTUYHUX 3aBIaHb Y
MIPOMHCIOBOMY PHOHHIITBI.

M. Ya. Onyskovets, V. V. Snitinskiy

EFFECT OF LEAD ON IMMUNOBIOLOGICAL INDICES
OF CYPRINUS CARPIO L.
Summary

The paper presents results of studies of increased concentrations of lead acetate on immunobiological
indices of carp. We showed that under the influence of lead cations (0.2 and 0.5 mg / L) in blood of the tested
groups of fish after 96-hour incubation significantly increased the level of circulating immune complexes as
well as increase of the endogenous intoxication degree in terms of MWM and aminotransferase activity of
enzymes.

M. A. Onuckoseuy, B. B. Chumunckuti

BJIUAHUE CBUHIA HA UMMYHOBUOJIOIT'NYECKUE
MMOKA3ATEJIU CYPRINUS CARPIO L.
AHHOTaANHUA

B crarthe mpencTaBieHBI Pe3yNbTATBl HUCCICIOBAHUI BO3ICHUCTBHS MOBBINICHHBIX KOHIECHTPALUH
arieraTa CBUHIIA HAa HMMMYHOOMOJIOTHMYECKHME TOKA3aTeNId Kapra YelryiHuaToro. YCTaHOBIEHO, YTO TIOA
BiussHUeM KaTroHOB cBuHIA (0,2 u 0,5 MI/i1) B KpOBU ONBITHBIX IpyHI phIO mocie 96-uyacoBoil MHKyOaIruu
CYIIECTBCHHO YBEIIMYMBACTCS YPOBEHb IUPKYJIUPYIOUIMX KMMYHHBIX KOMIUICKCOB U TIPOMCXOIUT JOCTOBEPHOE
BO3pacTaHUE CTEMEHH DHJIOTCHHOW WHTOKCHKAIMK 1o mokasateasiM MCM ¥ aKTHBHOCTBIO (EpMEHTOB
amuHoTpaHchepas.
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