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Korzhenevska P.O., Sharamok T.S.

CHANGES IN HEMATOLOGICAL PARAMETERS OF THE CARP (CYPRINUS
CARPIO) AFTER THE WINTER PERIOD
Oles Honchar Dnipro National University

The seasonal dynamics of hematological parameters of the young flour carp from the
Taromsky fish industry before and after the winter period was investigated. The rate of
erythrocyte sedimentation in the first year of carp significantly exceeds this indicator of the
fingerlings by 4,5 times. The spring color value of the carp blood index was probably higher
than the autumn 43%. The hemoglobin content in the carp blood after wintering increased by
3,51%. The number of erythrocytes in the blood of one-year-old carp was 1,9 T / L and was
26,92% more likely than in the same year of carp. The blood of carp has a lymphoid
character, the total number of lymphocytes in carp after wintering decreases by 15,03%. The
percentage of eosinophils and nuciform neutrophils remained at the level of 1% in the one-
year-old carp, but the level of segmental neutrophils increased by 18,39% and accounted for
15%. The number of monocytes performing phagocytic function in the organism of fish
significantly increases from 1% in the autumn to 10,5% in the spring.

Kypanrt B.3., Xomenuyk B.O., Mapkis B.C., llleBuyk K.B.

YYACTD BLIbHUX AMTHOKHMCJIOT B AJTATITAII PUB 10 JIIi IOHIB
BAKKHUX METAJIIB
TepHoMiIBCHKNI HalIOHABHUH MeIaroriyHui yHiBepcuTeT iM. Bonoaumupa ['HaTioka
Byn. M. KpuBonoca, 2, Tepromnins, 46027, Ykpaina, khomenchuk@tnpu.edu.ua

[TigBumieHHsT piBHS 3a0pyJHCHHS TPICHUX BOJONM BHMAarae IMONIYKY 00 €KTHBHHUX
METOJiB OIOMOHITOPHMHTY, a TaKOX pPO3pOOKH e(EeKTHBHUX TPOTEKTOPIB 1O [ii pi3HUX
TOKCHKAHTIB Ta 3aco0iB KOpeKLil OIlONpOAYKTUBHUX TPOLECIB Yy TiapoOioHTIB. [ng
YCIIIIHOTO BUPILNICHHS IMX 3aBJaHb HEOOXiIHE IMTMOOKE BUBYCHHS MEXaHI3MIB ITiATPUMaHHS
(GyHKIIOHANBHOI AKTHBHOCTI OpraHi3My MLUIIXOM KOMIIEHCAaTOPHO-aJaNTHBHUX pEeaKIii
BIJIMOBI/Ii HA JIIF0 YNHHUKIB BOJHOTO CEPEIOBUIIIA.

OCHOBHMM KpHTepieM, KM BU3Hauae (i31010ro-610XIMIYHUN CTaTyC Oprasizmy, €
MiATPUMAHHS B HHOMY TOMEOCTaTUYHOTO pIBHSA MEBHUX MeTaloMiTiB, SKI 3aiiMaroTh
LEHTpaJdbHEe Miclle B perymdnii OOMiHy pEYOBHH, CIIiBBiIHOIIEHHI aHAOOMIYHUX 1
karabonmiyHuX mpoueciB, QGopMmyBaHHI (isionoriunoi peakuii opraHisamy. B onmcanux
mpolecax BaKJIMBa POJIb HAJICKUTH BITbHUM aMiHOKHCIIOTaM.

B Hammx JoCHmiUKeHHSX OJEp)KAHO CYKYIHICTh JaHUX, SKi MATBEPUKYIOTH 1
PO3MIMPIOIOTh YSIBY MPO Yy4acTh BIIBHUX AaMIHOKHCIOT B TpOIecax JIEeTOKCHKAIli 10HIB
BAXKUX METaJiB Ta (OpPMyBaHHI CTIHKOCTI IO HUX, a TAKOX NAIOTh MOMJIMBICTH 3MIHCHUTH
KOMIUIEKCHY OILIHKY Oi0XiMi4HOi BiAMOBiAl OpraHi3aMy puO Ha XPOHIYHY IHTOKCHKAIIIIO
BHBYEHUMH METaTaMHU.

O0’exToM gaHOrO IOCHiKEHHS OyB Kopon nyckartuit — Cyprinus carpio L. nsa
€KCIIEPUMEHTY BUKOPUCTOBYBAIM pub ABOpidHOro Biky Macoro 300-350 r, sikux BiaOupanu 3
MIPUPOJIHUX CTaBKiB B TepHOMiIbChKOMY 00prOKoMOinaTi (ypouniie 3amiciii).
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Excnepumentn mpoomuiucss B 200 miTpOBUX akBapiymax, sIKi 3alOBHIOBAIH
BIZICTOSIHOIO  BOJIONIPOBIJTHOIO  BOJOK0, 3 MIATPUMAHHSAM TOCTIHHOTO Ta30BOTO  Ta
TEMIICPAaTYpHOTO peXHMMiB. BMmicT KucHIO y Boxai akBapiymiB crtanoBuB 7,0-8,0 wr/m,
BYIJIEKUCIIOTO ra3y — 2,2—-2,8 mr/n. 3uauenns pH Oyno 6mu3pkum 7,7—7,9. BMmicT ocHOBHHX
KaTiOHIB Ta aHIOHIB OyB OJIM3bKUM HOPMHU 3TiIHO BUMOT. TeMmeparypa B akBapiymax, B SKHX
YTPUMYBAJIHCS KOHTPOJIBHI Ta MiAOCTIIHI pUOH MIATPUMYBAIUCS TAKOIO XK SIK Y MPUPOIHUX
ymoBax. [1ig yac ekcriepuMeHTy pud He ro1yBaliu.

BupuaBcs BmimB ioniB Manrany, unaky, Kympymy ta IlmomMOymy y nBOX
KOHIIEHTpAIlisX, sKi BiAMOBiZamu 2 Ta 5 puOOrocrogapChbKUM TPAaHUYHO JIOMYCTHMHM
koHnenTpamnism (I'’1K).

IHTOKCHKAILII0O MOJETIOBAIM BHECEHHAM Yy BOJIy aKBapiyMiB, 1€ 3HaXOMWIHCS JOCIiIHI
rpynu pud, coneit MnCl,-4 H,O, ZnSO4-7 H,O, CuSO4-5H,0 Ta Pb(NO3), 10 A0CATHEHHs
KOHIIEHTpAIlii 10HIB BKa3aHHUX MeTaliB, BianoBigaux 2 i 5 I'ZIK. 3 MeTor0 3HIKEHHS BIUIUBY
Ha pub iX BIAacCHUX €K30MeTaboJiTIB BOAY B akBapiymMax 3MiHIOBaIM I1101B01000BO. Jlist
JIOCSITHEHHS CTaHy PO3BUTKY Ta MAaKCUMAaJbHOI'O HPOsBY (YHKLIOHYBaHHS KOMIIEHCATOPHO-
aIalITUBHHUX PEAKIIiid 0 TOKCUKAHTY aKJiMallito pub 3aiiicHioBanu npotsarom 14 nib.

Jlns Bu3Ha4YeHHS BMicTy ioHiB Manrany, Iluaky, Kynpymy Ta IlnmomO6ymy B TKaHMHAaX
pu6 poOu criaroBayM B MEPETHAHIN HITPATHINA KUCIIOTI y ciiBBimHOMIEHH] 1:5 (Maca:00’em).
Bwmict Manrany, Iluaky Ta Kynpymy Bu3Hauanm Ha  aTOMHO-aJCcOpOIitHOMY
cnektpodoromerpi C-115, [TmromOymy Ha S-600 1 Bupakanu B rpaMax Ha KiJOrpaM BOJIOTOi
MacH.

Jlns BU3HA4YeHHS BMICTY BIJIBHMX aMIHOKHCIIOT BiIOMpaM 3pa3KH CKEJICTHUX M’S31B Ta
neuinku (200 mr), romoreHizyBanu ix B po3unHi PiHrepa ans xomomHokpoBHux (pH=7,2) i
HeHTpU(DYTyBaIM MPHU OXOJOpKeHHI mpoTsiroM 15 xBuimH npu 3000 06/xB. CymepHaTaHT
ocamkyBand 2 % po3unHOM Cynb(hocaminnioBoi KUCIOTH. |0HOOOMIHHY Xpomartorpadiro
BUIbHMX aMIHOKHCJIOT MPOBOAMIN Ha mpuiaal AAA-339.

OnepskaHi pe3ysbTaTd MIAABAIA CTAaTUCTHYHIA 0O0poOIi 3a 3araJbHONPUHHSATOIO
METOJUKOIO 3 BUKOPUCTAHHAM t-KpuTepist CThIOICHTA TSI BU3HAYCHHS IOCTOBIPHOT Pi3HHIIL.

BinbHI aMiHOKHCIIOTH € CIIOJYKAaMH, SIKi IIAPOKO BUKOPHCTOBYIOTHCS B CHEPTETUIHOMY
3abesnedenHi opradismy pu6 (Cudopos, 1985). Ix Merabomi3M € OIHUM i3 YMHHUKIB, SAKHH
3a0e3neuye OIOXIMIYHY aJanTaiiio IHMX TiApOOIOHTIB [0 3MiH YMOB BOIHOTO CEPEIOBHIIA.
Jlitepatypui naHi (Axosenxo, 1993) BKka3zyroTh Ha Te, IO JUIA KOpoIa y4acTb OiJKIB B
EHepreTHYHOMY 3a0e3ledyeHHl opraHi3My Mia yac TojoayBaHHS Moxke csrata 50-90%, a
OKpeMi aMiHOKHCJIOTH MOXYTb OyTH KpalluM JKEpesIOM €Heprii HiK BYIJieBoAu. MOXKIIUBO,
10 MPOBiTHA POJH B IFOMY Cepell BUIbHUX aMiHOKHCIIOT Y KOpoTa HaJleXHUTh TITIIHHY, BMICT
SKOro B M’A30Bil TKaHWHI KOHTPOJBHUX pUO JOCHTh BHCOKMH. BiH mnepesuiye
KOHIIEHTpAIlil0 B I[iil TKaHMHI BCiX IHIIMX aMIHOKMCIOT, a Ipu Aii Ha opraHizm pub ioHIB
BaXKMX METaliB 3MEHLIYEThCS HaiOuIbIIo Mipoto. Bucokuii BMICT Li€i aMiHOKHCIOTH
3HAWJIEHO B M’s3aX IHINUX pUO, 30KpeMa OKYHEBHX Ta IIyKOBHX. B mediHI mOCHiIHUX puO
HAKOMUYECHHS TJIIMHY HE CIIOCTEPIraeThCs.

Cepen iHIIMX aMiHOKHCIIOT, CIiJ BiIMITUTH 3POCTAaHHS SK B M 533X, TaK i B MEYiHII
JOCTITHUX PUO KUTBKOCTI CIPKOBMICHHX. 3 JITEpaTypH BiIOMO, IO caMme Ili aMiHOKHCIIOTH
3B’S3yIOTH 10HU JIBOBAJCHTHUX METaliB, BUCTYNAIOUM JIraHJaMH B IMUX peakuiax (Yunvamuc,
1975). OcobauBO akTHBHO CIPKOBMICHI aMiHOKHCIIOTH B3a€MOJIOTH 3 ioHamu Kympywmy,
YTBOPIOIOYH CYIb(iA-OpraHiuHi KOMIJIEKCH, IO CIpHsS€ 3HWKEHHIO TOKCHYHOI Iii 10HIB
MeTany.

113



BaxmBy posib B IETOKCHUKAIIT aMiaKy, SIKUil yTBOPIOETHCS TIPH [Iii HA OPTraHi3M KOpoIia
MiABUINCHUX KOHIICHTPAI[il BAaXXKUX METAJiB, HAJCKHUTh AaCMapariHOBi Ta TIIyTaMiHOBIH
kuciaotam. B pobGoti (I pybinko, 1991) Oyna BUCIOBICHA AyMKa NOpO T€, IO aMiIu
acrmapariHoBoi Ta TJIyTaMIHOBOI KHCIIOT, Kl YTBOPIOIOTBCS B Ppe3yJbTaTi IPUETHAHHS
BITBHOTO aMmiaky 1O aMiHOKHCIOT, 3aXHIIAlTh OpraHisM pub Bin ioro nii. Y Hammx
JOCTIIKEHHSIX y OUTBIIOCTI BHITAAKIB BMICT IUX aMIHOKHCIIOT SIK B MEYIHII, TaK 1 B M’s3aX
pub 3a mil 10HIB BaXXKHUX METAJB 3HIDKYETHCS, IO MOXKE CBIIYUTH MPO AKTUBHY Y4acTh
acmapariHoBoi Ta MIyTaMiHOBOI KUCIIOT B IIpoIlecax ETOKCUKAIIIl X 10HiB.

[lpu iHTOKCHKAIi OpraHi3My KOpoma iOHaMH BaXKHX METaliB B JOCIIJKYBAaHUX
TKaHHHaX 3HAYHOI0 MiIpOI0 3MIHIOETHCS BMICT IIILUHY, aJaHiHy Ta jaednunHy. Tak, 3
JIOTIOMOTOI0 MIY€HOTO TIIIUHY MH BHBUWIN y4acTh i€l aMiHOKHCIOTH B CHHTe31 OLJKiB,
JOiiB Ta BYIJIEBOAIB B TKaHMHAX KOpPOIA, a TaKOXX BUKOPUCTaHHS il Ha €HEpPreTHyHI
notpebu. Pe3ynbratu MpOBENEHHMX OCIIHKEHb CBIAYaTh MPO TOCUIIECHHS METaOOTIqHOT
aKTUBHOCTI IJIIMHY B M’s3aX Ta HeuiHli puO MpH IHTOKCUKALil i0HAMU Ba)KKHX METAiB.
Crin 3ayBakuTH, IO HaWOUIBILIOIO MIpOI0 3a IHTOKCHKALil IVIIIMH BHUKOPHCTOBYETHCS Ha
cUHTe3 OlNKiB Ta JiMifiB, 1 3HAYHO MEHIIE — HAa CHHTE3 BYIJEeBOXiB. Pa3oM 3 TUM, 3HA4HO
3pOCTa€ Yy4acTh TIIIUHY B eHEPTETUYHUX MPOIIecax B OPraHi3Mi KOpora.

BukopucranHs TminuHy SK €HEPreTUYHOI CIIOMYKH, OYEBUIHO, 3YMOBJIEHO THM, IO
[UIAX MEPETBOPEHHS WOT0 B OITOBY KHCIOTY, SIKa Y BUIIIANI aueTwi-KoA BcTymae B ITMKI
Kpebca, 3Ha94HO KOPOTIIHIA, HIK TS 1HIIAX aMiHOKHCIOT. Kpim Toro, mependadaeTres, Mo B
M’SI30Bifl TKAQHUHI KOpOIMA EHEPrisi yTBOPIOETHCS B PE3ynbTaTi (PYHKIIOHYBAHHS ITUKITY
IUKapOOHOBUX KHUCIOT. ['0IOBHMM CyOCTpaTOM B LbOMY LMKJI BUCTYIAE TITIOKCaNaT, SKUH,
MOXIIUBO, YTBOPIOETHCSI B pE3yNbTaTi JAe3aMiHYBaHHsS TIIIIUHY. Tak gK TIJlioKcaiar €
NPOAYKTOM JC3aMiHYBaHHS TJIILMHY, TO LHKI JUKapOOHOBUX KHCIOT — L€ NUIAX, 3a
JIOTIOMOTOI0 SIKOTO Bi/IOYBAa€ThCS OKMCHCHHS BYTJICIIEBOTO CKENETY L€l HampocTimoi i
HaiOUTbII JTabiTbHOI aMIHOKHMCIOTH B OpraHi3mi Kopoma. EHepreTMyHa IiHHICTH TJIIHHY
MOPIBHSHO 3 )KMpPaMH YU BYTJICBOJAMH MEHINA, OJHAK, B YMOBaX iHTOKCHKaLii puO, TIIIHH,
aKyMYJIbOBAaHUH B iX M s3aX, MOXXE MaTH BUpIIIAIbHE 3HAYCHHS Y 3a0€3MeUeHH] X OpraHizmMy
eHepriero. Taky amanTamiro MOXHa [OIMYCTHTH SIK MUTTEBY Yy CHUTYaTHBHO-C()OPMOBAHUX
CTPECOBHX YMOBaX.

TakuM 4MHOM, HOCHIIKEHHS IMOKa3ylOTh, L0 B OPraHi3Mi KOpoma icHye 0coOIMBUIN
NUIAX TEPETBOPEHHS TJIIUHY, BIIMIHHUNA BiJl TETUIOKPOBHUX TBapHH.

Cepen 3aMiHHHUX aMiHOKHCJIOT B Oprafi3Mi pu0O BaXKJIMBa POJIb HAJEKUThH aJlaHIHY.
CyTTeBUM JKEpeNoM Ili€i aMiHOKHMCTIOTH € ii €HJOTeHHHUH MOTIK. AMIHHUN a30T, SKUH
YTBOPHBCS B Pe3yJbTaTi Ie3aMiHyBaHHSA aMiHOKHCIIOT B CKEJIETHUX M’s3aX, IEPEHOCUTHCS Ha
mipyBar 3a JOMOMOIOI0 Peakiii mepeaMiHyBaHHs, 1110 BEJE JO yTBOPEHHs anaHiny. /xepenom
IipyBaTy Ipy CHUHTE31 ajaHiHy, FOJOBHUM YHMHOM, € IJII0OKO03a, KA MOTIMHAETHCS 3 KPOBi abo
YTBOPIOETHCSA B M’SI30Bil TKaHUHI B pe3y/bTaTi pO3ILEIUICHHS IIIKOTeHY. 3 M’s31B ajaHiH 3
TOKOM KpOBI MEPEHOCHUTHCS B IMEUiHKY, /e HOTO BYIJICLIEBHI CKEJET MICis Je3aMiHyBaHHHS
BUKOPHUCTOBYETHCS B MPOIIECaxX TIIIOKOHEOTCHE3y, a aMiHHHUI a30T MEPETBOPIOETHCA B aMiak 1
3HEIIKO/DKYETHCS BXK€ BioMUM criocobom. OmrcaHe NMepeTBOPEHHsS TIIOKO3M B ajaHiH B
M’s13aX Ta MEPETBOPEHHS OCTAaHHBOTO B MEYIHI 3HOBY B TJIIOKO3Yy BIJOME IIiJI Ha3BOIO
ITIIOKO30-JIaHIHOBOTO IMKITy. BiH Mae BHHATKOBE 3HAa4YeHHs B Iporecax (opmyBaHHS
ajanranii y pu 10 CTpec-YMHHUKIB, BKIIFOUHO TOKCHYHUX.

114



B mammx pocmimkeHHSX Oyn0 BCTaHOBIICHO, IO TPH CTPECOBUX CTaHAX B M S30Biil
TKaHMHI pHO 3pocTae KUTBKICTh PO3TANYKCHHX aMiHOKHCIOT, OCOONMBO JICHIMHY, 1 Pi3KO
i/IBUIIY€ETHCS] IHTCHCUBHICTD iX OKHCHCHHS.

3a paxyHOK OKHCHEHHS pO3Tally)KeHHX aMIHOKHCIOT B CKEJIEeTHHX M’s3ax pubd B
CTPECOBHX YMOBaxX, 30KpeMa IIpH TOJOAYBaHHI, YTBOPIOE€ThCS Onu3bko 5% 3aranbHOL
kipkocTi CO,, B ToMy uucni 4 % 3a paXyHOK OKHMCHeHHs Jjeiuuny (Mitch, 1984). Ilpn
rOJI0JTyBaHHI B M’ s130Biii TKaHuHI Ha 25-30 % 3MEHITYeThCSI OKUCHEHHSI TIIFOKO3H 1 32 PaXyHOK
OKHMCHEHHS BYIJICIIEBOTO JIAHI[IOTA JICHIIMHY MOKpAIy€eThCsl 3a0e3Me4eHHs T0Tped opraHizMy
B eHeprii.

OTxe, OKUCTIOBAILHUM KaTaboJ1i3M aMiHOKUCIIOT B CKEJIETHUX M’53aX Ta MEYiHIli pub —
Ba)XJIMBAa CKJIaJOBa YacTHHA IHTErPaJIbHOTO (i310JI0T0-0i0XIMIYHOTO MeEXaHi3My, SKUH
3a0e3neuye B OpraHi3mi pub eHepreTHYHNUI TOMEOCTa3 PH IHTOKCHUKAIIIT.
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PARTICIPATION OF FREE AMINO ACIDS IN THE ADAPTATION OF FISH TO
THE ACTION OF HEAVY METAL IONS
Ternopil Volodimir Hnatiuk National Pedagogical University

The role of particular amino acids in the resistance of fish organism to the influence of
heavy metals (Mn, Zn, Cu, Pb) through their specific participation in the processes of the
synthesis an energy generation in the experimental condition were investigated. It was show
that the leading role in this process in carp organism have glycine, the content of which in the
muscles of the control fish is quite high. Among other amino acids, it should be noted the
growth both in the muscles and in the liver of experimental fish the amount of sulfur-
containing. An important role in the detoxification of ammonia, which is formed under the
influence on the organism of carp the elevated metal concentrations, belongs to aspartic and
glutamic acids. In our studies, the content of free amino acids in the liver and muscle of fish is
reduced by the action of metal ions. In general, the dynamics of free amino acids in carp
tissues reflects the general tendencies of metabolism in its organism.
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