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INFLUENCE OF VARIOUS FACTORS OF ENVIRONMENT ON THE MIGRATION OF
CHEMICAL ELEMENTS IN THE SYSTEM “BOTTOM SEDIMENTS - WATER”

The experimental results of research of Al, Fe, Mn, Ti and Si migration from the bottom sediments at
the oxygen deficiency, acidification and alkalinization of the aquatic environment are given. Attention
is concentrated on the study of the coexisting forms of these chemical elements and transformation
their dissolved forms into suspended form.
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PEAKIINS KAPIIOBBIX PhIb HA JIENCTBUE INTU®OCATA

INpoananusuposano aciictere ramupocara Ha Cyprinus carpio. TepOurm MHrUOUpYET B TMECYCHH
kapra  aHaOOMHYCCKMX W VCHIMBACT  KaTaDOIHYCCKHC MPOLICCCHI, VBCITHUHBACT
sHepro3aTparsiopranusma. CraOuauzaiust SHEPreTUYSCKOro OOMEHAa MoJ ACWCTBHEM riudocara
00CCTICYMBACTCS 32 CUCT aJANTHBHOTO YBEIHUCHUS KOHIICHTPAIINH KATBIHS B CBIBOPOTKE KPOBH PHIO.

Kmoueevie cnosa: enugpocam, kapn, neuenv, Molullgsl, hepmeHmbl, KAMUOHBL KATbYUS, A0QNMAYUS

BonpmuHCTBO TepOHMLMAOB, HCHONB3YEMBIX B CEJIBCKOM, JIECHOM H (epMepckux Xo3gHCTBax,
cogepxkar Jedcteyomee Bemectso raudocar. Hambomee mmpoko HCHONB3yeMbId TepOULHL,
comepkamuii riudocar — 310 «Roundup» xommanuu Moncanto. Ha ceroansiimHuii A¢HD B MHPES
exxerogno mpouzsogurcsa $00000 t. rmudocaTa, MPUMEPHO MOTOBHHY 3TOTO KOJHYCCTBA MPOU3BOANUT
Kuraii. [lo oxanM nctounnkam ramgocar Ovin m3o0percH B eiimapun B 1950 rogy u Boepsbie
cunresuposad Monsanto B 1970 roxy [8], mo apyrum - N-(pocdoHOMETHI)-raviumH ObLI
HNpPOHU3BEACH BO BpeMsl BTOPOH MHPOBOM BOHHBI B KaueCTBE OTPABIOIIEIO  BELISCTBA
HepBHOMapaauTudeckoro  acwicteust  [7].  McnoasszoBanue rmdocata A0 YHHUTOKCHUS
HEKENATEIbHON PaCTUTEIBHOCTH B OTKPBITBHIX KOJUIEKTOPHO-IPESHAXHBIX M OPOCHTEIBHBIX CHCTEMAxX
MO3KET MPUBECTH K THOCIN THAPOOUOHTOB.

Lens paboThl — MpoaHATM3MPOBATh W3MEHEHuUs, mpoucxomamue y Cyprinus carpio mop
BausiHueM riudocara.

Marepuan 1 METOIbI HCCJIETOBAHHIA

MogeneHble 3KCICPUMEHTHl OBUTH MPOBCACHBI C HCMoab30BaHUEM 200-TUTPOBBIX aKBAPHYMOB.
JmATEeIEHOCTE SKCICPUMEHTA cocTaBmIa 7-14 CyTOK, 3aMCHY BOIBI MPOBOAMIIHA KAXKABIC JBA-TPH THI.
Bo Bcex cimydadx KOHTPOIHPOBATH W TOAACPKUBATH MOCTOSHHBIN THAPOXUMHUYCCKUN pexkmM. st
BHeceHms rmdocara B komauectse 0,04 mr/av’ (2 TITIK) ucronp30Bani BOAHEIM PacTBOp payHAama
[4]. TloapoOHoe omucaHWe KAKAOW K3 HKCIOJB30BAHHBIX METOAMK MOXKHO HAHTH IO CChIIKAM
aareparyps [2].

PesyabTaThl HCCIEAOBAHMI H HX 00CYKIEHHE

HpH,Z[ep)KI/IBaHCL KOMILUJICKCHOI'O TMPUHOUIIA HU3YUCHHUA BJIUAHUA aHTPOIIOI'CHHBIX (baKTOpOB Ha
OpPraHu3M, MBI HCIOJB3YEM CICAVIOIIVIO IOCICAOBATCIBHOCTh B H3JIO0KCHHH  IMOYYICHHBIX
pesyabTatoB. [Ipeskae Bcero, OMMCAaHHE TOBCACHMS PBHIO, 3aTeM HM3MCHCHHMS BHCIMTHETO BHAA W
BHYTPCHHUX OpPraHOB Kaplia Ha TKAHCBOM H KJICTOYHOM YPOBHAX, KOJ'IC6aHI/IH TCMATOJOTHYICCKUX
MOKa3aTeICH M mapaMeTpoOB OHOXUMHICCKOTO YPOBHs opranusanuu Cyprinus carpio.
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Tokcuueckoe BIUSHUC payH/AMA MPOSBISCTCS B 00MICH C1aboCTH PhIO, 3aMEAICHHON PCAKIIHH
Ha BHCIIHHE Pa3IpPa’KHUTCIIH, YTO OOBACHIACTCH HEPBHONAPATUTHUYCCKHM ACHCTBHEM Tiudocara u
MOATBEPIKAACTCS BRIPKCHHBIM NICPUBACKYIAPHBIM U MEKKICTOUHBIM OTCKOM B MO3re kapma [1].

®docynen  [N-(bochoHOMETHI)-TIUIUH]|  SBJIICTCS  BOAOPACTBOPUMBIM,  CKOPOCTh  €rO
MPOHUKHOBCHMSI B OPTaHHU3M THIAPOOHUOHTOB BBILIE, YEM CKOPOCTb pasnokeHus (ko3(hQUICHT
munoduabHOCTH | A1 payHaana Log P = -2,36+0,64). B peaynbraTte 3TOr0 Ha rpyIHBIX H OPIOIIHBIX
IUIABHUKAX JBYXJICTOK Kapma oOOpa3yIOTCsS CEeTYaThle KPOBOMZMILIHHSA, HA BHCIIHHUX [OKPOBax
BBISBIICHBI SI3BBI, OTCKH, reMopparud. BosMokHBIM MEXaHH3MOM HaOTI0AACMBIX H3MCHEHUH SIBISICTCS
paspyiueHue BepXHEH OOOJOUKH SMUACPMHCA, COACPIKALICH CIM3CBBIC KICTKH, BhIPaOaTHIBAIOLINEC
npo3pavnbii cexper. Cu3pb U KoXa — 3TO MepBast THHUS 3aIINTH, KOTOpas moJ AcHcTBrHeM raudocara
MOJBEPIacTCs JCCTPYKLIUH.

KocBeHHEIM J0Ka3aTEIBCTBOM 3TOTO SBILIIOTCS MPOLIECCHI, MPOUCXOIIIHE B MBIICYHOH TKAHU
[1]. Yepe3 14 cyrox HaxokACHUSA PHIO B CPEAE C PayHAANOM BBIABICHO HAPYLICHHE CTPYKTYPHI
MEILICYHBIX BOJOKOH, HCYMOPSAAOUCHHOC WX PACIONIOKCHHE, B HEKOTOPBIX VUacTKax OOHapy:KEHO
OTCYTCTBHE MOTICPCYHON MOJOCATOCTH: TH3HC TenodparMbl U Me30(parMsl; YMEHbIICHHE TouTH B 11
pa3 ypoBHS HEPACTBOPHUMBIX OCIKOB, yBeaHueHUE HA 25% BOIOPACTBOPUMBIX U Ha 7% KOJUUCCTBA
BOABI B MbIIaxX kapmna. CpaBHHMBas MONYYCHHBIC HAMH JAHHBIC C PE3YJIbTAaTaMH MO MATONOTHUH
OCETPOBBIX PbIO, XaPaKTCPHU3VIOIICHCS PACCIOCHUEM MBIIICYHOW TKAHH, MOJKHO OTMETHTh CXOACTBA.
VY crepnsou 3aperHCTPUPOBAHO TOBBIIICHUC AaKTUBHOCTH rmrokosupassl, JHKazer, memnownoi
docharazpl, ampaoia3sl B OembIX MbIIAXx npu 3aboneBanuu peiObl [3]. Ocoboro BHUMaHUS
3aCTYKUBAIOT JAHHBIE IO 3HAYUTCIBHOMY VYBCIHMUYCHHIO AKTUBHOCTH THATYPOHHIA3Bl B MBILIIAX
Kapra HoJ BIMSHHCM payHAana. IToT (EepMEHT y4acTBYET B PACIICITICHUH THATYPOHOBOW KHCTIOTHI,
BXOASIICH B COCTaB MPOTCOITHKAHOB, KOTOPHIC B CBOK OYCPEAb SBILIIOTCS KOMIIOHCHTOM,
CKJICHBAIOLINM MBINICYHBIC KJICTKH M BXOISIIIUMH B COCTaB COCIUHHUTCIBHOW TKAHHM YCIITYHYATOrO
nokposa. [Ipu paccnoeHHHM MBI OCETPOBBIX MPOUCXOIUT CABUT OOMCHA BELIECTB B HANPABICHHUU
karabommama U moA AchcTBHeM rimdocara B OCIBIX MBIIIIAX Kapra BBIABICH CIABHT B CTOPOHY
aspoOHoro okucnenus [2]. Eme oaHMM moOATBEpKACHHEM VCHICHHS peakuuii karabomusma Imojg
JCHCTBHEM payHIama SBISCTC CHIDKCHHIE CYXOT0 BellecTBa MbII Ooiee yeM Ha 20%, 4To OpuBOIUT
K HM3MCHCHHMIO COJICPKAHMS a30Ta B KPOBH [BYXJICTOK Kapma — YMEHbLICHHE B 35 pa3. D10
CBUICTCIBCTBYET OO OTPULATEIBHOM a30THCTOM OallaHce, JKCKPELMH a30Ta M3 OpraHu3Ma Hu
HeOIaronpuATHOM NPOrHO3¢ PYHKIIHOHHUPOBAHUS PHIO.

K otBerHOU peakumu Ha aeiictBhe rnndocata OTHOCATCS TAKXKE MyUEria3He W KEITOBaTas
OKpacka OpIOIIHOW MOBEPXHOCTH Teia PBIOBI, YTO MOXKET ObITh CICACTBHEM KOJHYCCTBCHHBIX
W3MCHCHUH JPUTPOLIUTOB, TEMOrJIOOMHA W MPOMEKYTOUYHBIX MPOAYKTOB €r0 PACIICIUICHHUA —
OounueepanHa W OwnupyOmna. Ha 4 cyTku JAelicTBHsg payHAama NOBBIIIACTCSA COACPIKAHUE
SPUTPOLIMTOB U TeMOrIOOHNHA B KPoBH Kapna. Kpurniecknm neprogoM A1d ABYXICTOK Kapma, KOraa
JCUCTBUC CPOYHOM  aJanTallid  CTAHOBUTCS  HCBO3MOXKHOH  (OpraHu3M  HCUCpPmaa  CBOHU
(U3UONOTHYCCKUE PE3epBbl), a (OPMHPOBAHUE JONTOBPEMCHHOW aganTald HE 3aBEPIICHO,
ABILIIOTCS 7 CYTKH, U1 HHX XapaKTCPHbI HAWOOIEC HU3KHE TEMATOJIOTHYCCKUEC IOKA3ATCITH.
CTaOunpHOCTE TEMATONOTHUCCKUX MHokKaszatesnel Ha 14 cyTku u GOpPMHPOBAHHE AONTOBPEMCEHHOMN
ajanTaldyd B OPraHM3ME ABYXJCTOK Kapia BO3MOKHA 32 CUCT KATHOHOB KajbLU, KOHLCHTPALHSL
KOTOPBIX B CBHIBOPOTKE KPOBH SKCIICPHMEHTAJBHBIX PHIO yBemmuwiaack Ha 82,0% Mo CpaBHEHHIO C
KOHTpOIEM. M3BECTHO, UTO y MPECHOBOAHBIX PHIO BOJA U HEOPTAHMUCCKUE MOHBI, B ToM unciae Ca™',
abcopOupysich ammaparoM xkalp, cpa3y MOCTYNarT B OOImmi KpoBOTOK. BomompoBoaHas Boga B
r. UepHHUTOBE ABIACTCS KCCTKOHU, B HCH comepxutca 12 mr akB/avM° win 240 Mr% cosieil KanbLuus u
MarHus. 10 OBUIO VCTAHOBJICHO CAHIIMUACTAHLUCH W MOATBEPKACHO HALTHMU HCCICAOBAHHIMH,
MO3TOMY TaKOHW MyTh MOCTYIICHUS KATHOHOB KalbIMs B OpraHm3M puid Bo3MoxkeH. Kpome Toro,
HMEET MECTO BTOPOIl MyTh yBemmucHus kommuectsa Ca’” B kposu kapma. JleiicTBHe payHiama Ha
CKeleT PhI0 MPHBOAUT K HPOCBCTIICHHIO YCPENa M VBEJINYCHHIO MATKOCTH M THOKOCTH KOCTEH.
Pesopbumst xocte#l uwepena prId MPHUBOAMT K TEM K€ MOCICACTBUAM, YTO H Y MICKOIMHTAOIIHX
(VBEIMUCHHUIO COACPIKAHU KATHOHOB KanbLus B KpoBH). Koppekimsa oOMeHa BEIIECTB Y ABYXJIETOK
Kapra, KOTOPHIC HAXOAMINCh B VCIOBHAX TCPOMLUIHOW HArPy3KH, BO3MOXKHA 33 CUCT YBCIMYCHUS
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COJEPXKAHMS KATHOHOB KAIbLMS B BOAC W, TEM CaMBIM, H3MCHCHHE KOHLCHTPALMH 3THX HOHOB B
KPOBH H OpTraHax.

CornacHo obmeii cxemMe MeTabonu3Ma KCEHOOHOTHKOB B OPTaHU3ME KHBOTHBIX, OCHOBHOE
KOJIMYECTBO MOIIOTAHTOB NOCTYHACT B NIEUCHb, TAC MPOUCXOIUT UX AcTokcHkaumsa. Yepes 14 cyrok
MPOBEACHHUS SKCIICPUMEHTA MO ACUCTBHEM payHAana B FHCTONpPENaparax MeucHH ABYXICTOK Kapra
HaOMrI0AAI0TCH TUMQOLUTAPHBIC CKOIUICHHS (B HMOPTANBHBIX TPAKTaX), PACOpPOCTPAHCHHE Mpolecca
BaKyOJBbHO-KAIMCIbHOH, 3CPHHCTOH JUCTpodUH, HEKpo3 remartouuToB [l], uto mpuBoamT K
(YHKITHOHATBHOH HEAOCTATOYHOCTH KEJIC3bl. AKTHBHOCTh LICIOYHOU ¢ocdaraspl yBEIUMIHUBACTCS B
1,9 paza B CBIBOPOTKE KPOBH W CHIDKAeTCS B 5,9 pasa B IEUEHW OTHOCUTEIBHO KOHTpoua. M3BecTHO,
yto menoyHas ¢ocdaraza, kak H Kucnasg (JIM30COMAalIbHAS), OCYIIECTBISA THAPOIU3 (GochOpHBIX
3¢upoB u TpaHcrmopT (ochaTHBIX TPYIN, UMEST OTHOMICHHE K SHCProoOCCICUCHHIO OPTraHM3MA.
lenounas dochartaza coaepKUTCH BO MHOTHX TKAHAX, MPH MOPAKECHUHN KOTOPBIX YPOBEHE (hepMEHTA
B KpoBHU Oyaet pactu [5]. YCTaHOBJICHHOC HAMH CHI)KCHHUE AKTUBHOCTH Ie/0uHOM (pocdarasel B
MICUYCHH MOJKET OBITh PE3YIBTATOM BbIX0Aa (PEPMCHTA B KPOBb BCJICACTBHE HATHYHS NATOIOTHICCKOTO
mporiecca B JAaHHOM oprade. Jloka3arenbCTBOM 3TOro SBISETCS BO3PACTAHHE AKTHBHOCTH
XONMHACTEPA3sl B CHIBOPOTKE B 2.1 pasa, cHmwkeHue B medeHHM B 19,8 pasa m yBemwueHme vy-
rytamuITpaacepassl B CHIBOPOTKE B 3,6 paza u cHmKeHHE B neucHu B 12 pas. Tlox merictBuem
rmudocara B TMEUCHH CCTOJICTOK Kapma HMHTHOMPYETCS aHAOOIHYCCKOS HAMPAaBICHHE OOMCHA
VIJICBOJOB, 4 MMCHHO B 3 pPa3a CHU3WIACh AKTHBHOCTh TIOK030-0-ocharazsr (I'-6-Dazer) —
dbepmenTa HEOOPATUMON PEAKIHK TJIIOKOHCOTCHE3a U YBEIMIHBACTCS KaTabonumueckoe. Ha 7 cyTku
moj JAcvicteHeM raudocata B TMEUCHH CEroJICTOK Kapma NPOUCXOOUT VBEIHUYCHHE AKTHBHOCTH
naxrtaraeruaporenassl (JIIAD) B 10 pas, uzomurparaerugporenasst (ML) — B 2 pasza, rioko30-6-
docparaerugporenass (I'-6-O 1) Ha 30% no cpaBHeHHto ¢ KoHTpoaeM. Ha 14 cyTku sxcnepumeHTa
B MCYCHU OTMEUYACTCS U3MCHCHHE aKTHBHOCTH (PEPMEHTOB, HO Takke B ctopony pocrta: JIAI' — B 2
paza, ULIJI" — B 4,4 paza, I'-6-®/I" — B 2,7 paza. B neucHu ABYXJICTOK Kapria TaAKKe HAOMIOAACTCS
Bospacranue akrusHoctu LT B 2 pasa, I'-6-® /I B 1,3 paza, JIAI Ha 4,5%, Toraa kak akTHBHOCTb
I'-6-®a3zer ymensmaercs B 1,5 pasa. IlomydeHHBIE pe3ynbTaTsl MOATBEPIKAAIOT YCHICHHUE PEAKITHI
karabommama ©  wWHruOWposanue aHabommsma. [Ipomcxogur  MOOWIM3ANHMS — KICTOYHBIX
SHEPTETHUCCKUX M CTPYKTYPHBIX PECYPCOB OPraHH3Ma, HX IepepachpencicHue Ansd 0OeCIeUCHHUS
CHCTCM, OTBCTCTBECHHBIX 32 aIanTaluio (KOMICHCATOPHBIA BUI) K JaHHOMY (aktopy. Te cTpyKTypHl,
KOTOPBIC B MCHBIICH CTEIICHU OTBEYAIOT 32 (POPMHPOBAHUE TOITOBPEMEHHOH aJanTalliy, MOIAAK0TCS
AKTUBHOMY pa3spyLICHHIO C UCIONb30BAHWEM B JHCPreTHYCCKOM OOMEHE AN CHHTE3a
MaKpO3PTUYCCKUX COCOUHCHUH. AjanmTaups K ACHCTBHIO payHIANa MOXKET CIYXKHTh CIIE OXHUM
MPUMEPOM  OCYIICCTBACHHS MpuHLMNA kKommpomucca mo A M. Yronesy [6]. HeBoamoskHOCTH
COXPAHCHHUS BCCH CTPYKTYPHI MEUCHH (YACTHYHBIN HEKPO3 TeMATOLUTOB) Mo AckictBreM ramdocara
BIMACT HA AKTHBH3ALMIO MEHTO30(ocGaTHOro IMyHTA AN OOHOBICHHS OCTABIIMXCS HOPMATBHBIX
TCMIATOLUTOB W WHTUOMPOBAHHC PEaKUUd TIJIFOKOHCOTCHE3a B OTIHYHE OT JCHCTBUS APYIHX
repouruaoB; 3eHkopa U 2,4-Juxa0pdeHOKCUYKCYCHON KUCIOTHI, YBSIUYHBAOIIUX AKTHBHOCTE | -6-
docdarazsr [2].

BoiBoabl

Taxkum oOpaszoMm, IEIOCTHAS OTBETHAs peakuus KaproBeix pbi0 Ha JAciictBue riaudocara
OCYIICCTBIISICTCS BO B3aUMOCBSI3H (DYHKIIMOHHUPOBAHMs BCEX YPOBHEH opranmsauuu Cyprinus carpio.
['maBHBIM MEXaHH3MOM SBICTCS VCHICHHE KaTaOOMUYCCKUX Peakiui, W3MCHCHHEC AaKTHBHOCTH
MPOTCKAHUS JHCProodpasylolMX PEakudii B CTOPOHY  VBEIWYCHHS 10 CPaBHCHUIO C
SHEPro3aTpaTHBIMHM, YTO CHOCOOCTBYET (POPMHUPOBAHUIO KPATKOCPOUHOH amantamud. Hopmanuzanms
SHEPreTHICCKOro oOMeHa 00CCIICUMBACTCS 32 CUCT JANTHBHOTO VBEITHUCHHS KOHIICHTPALHH KaTbLIHS
B CBIBOPOTKEC KPOBH PbIO, HAXOAMBLIMXCA MOA AcicTBHeM raudocara. AKTHBHOC HHTHOHUpPOBAHE
aHAOOMUUECKUX PeakMH B MICUCHH Kapma OTpa)kacT oOILIYIO HANPABICHHOCTh ACHCTBHS riudocarta B
PacTCHHUAX, CBA3AHHYIO C HAPYIICHHEM CHHTE3a apOMATHICCKHX AMHUHOKHUCIIOT.
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UepHIriBchkuif HamioOHATBHAH mejaroriunmit yHiBepenTeT iMeni T.I7. [Ilepuenka, Ykpaina

PEAKLIA KOPOITOBUX PHUB HA IO I'TIIOOCATY

[NpoanamizoBano BB riidocary Ha (QyHKIIOHYBaHHS BCix piBHIB oprawizauii Cyprinus carpio.
[Tpupoaa repOiuay BINTUBAE HA AKTUBHE 1HTMIOYBAHHA V MEYIHII KOpona aHaOOMIYHHUX Ta MOCHICHHS
KaTabOoNIYHNX PeakUil, 3MiHy aKTHBHOCTI CHEPrOTCHEPYIOUHX pPeakuiil B 01K 3pOCTaHHS MOPIBHAHO 3
CHEpro3aTpaTHUMHU, O crnpusie GopMyBaHHIO TepMiHOBOI aganrtauii. Crabimizalis SHEPreTHIHOTO
0oOMiHY 3a0€3MEUYEThC 3 PAXYHOK QJANTHBHOIO 301MbIICHHS KOHICHTPALNl KaNbLIK Y CHPOBATII
KpOBI pHO, 110 3HAXOJUITUC MMiA BILTHBOM riidocary.

Kmouoei croea: enigpocam, xopon, nevinka, M a3u, Gepmenmu, kamioHu Kareyito, adanmayis

A.O. Zhydenko, T.V. Mishchenko, V.V. Krivopisha
T.G. Shevchenko Chernihiv National Pedagogical University, Ukraine

RESPONSE OF CARP FISH TO THE IMPACT OF GLYPHOSATE

Influence of glyphosate on functioning of the different levels of organization of Cyprinus carpio is
analyzed. The impact of the herbicide results in inhibition of anabolic and enhancement of catabolic
reactions in the liver, changes in activity of energy-produced reactions as compared with energy-
consuming, which contributes to the term adaptation. Under the influence of glyphosate stabilization

of energy metabolism is provided by an adaptive increase of calcium concentration in the blood serum
of fishes.

Keywords: glyphosate, carp, liver, muscles, enzymes, calcium cations, adaptation

VIIK [581.526.325 + 582.23] (282.247.325.2)
I''M. 3AJIOPOXKHA, H.€. CEMEHIOK

IactutyT riapobionorii HAH Ykpaiaun
up. ['epoiB Craniarpasy, 12, Kuis, 04210, Ykpaina

JTUHAMIKA ABTOTPO®HOI JIAHKH KAHIBCBKOTI'O
BOAOCXOBHIITA

IIpeacraBacHl pe3yapTaTd AOCTIIKCHb AHUHAMIKH BOJOPOCTCH IUIAHKTOHY Ta CMihiTOHY KHUIBCHKOI
miasaky KaHIBCBKOrO BOZOCXOBHINA. BUSBICHO KOPELIMHI 3B’ SI3KA MIXK TCMIICPATYPOIO BOAH Ta
JUHAMIKOIO aJblrOLCHO3IB. HNPAMHHA — IS BHOOBOTO PI3HOMAHITTS (MiTOIUIAHKTOHY Ta OOCPHECHUH —
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