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BIIJIMB MIKOTOKCHHY T-2 HA IXTIOJIOT'TYHI IIOKA3HUKH
KOPOIIOBUX PUD

IIpoBeneHO MOCIHTIIKEHHS, 1100 BUBUYEHHS BIUIMBY MIKOTOKCHHY T-2 Ha iXTIOJOTIYHI TOKa3HUKH
KOpOMOBUX pHO. Y pe3ynabTaTi BUSBICHO CYNEPEwWIWBI 3MiHM B KOE(]IiLi€HTI BroJoBaHOCTI Ta
nedinkoBo-comatuuHoMy inzekci (IICI) BHachimoK TOKCHYHOrO BIUIMBY MiKOTOKCHHY T-2. Takox
Oynu 3adikcoBani 3MiHH JCSIKUX OIOXIMIYHHMX ITOKAa3HHMKIB KPOBi, TaKuX, SK 3arajbHUN OLIOK Ta
aKTUBHICTH aMiHOTpaHchepas.

Kniouosi cnosa: roponosi pubu, mixomoxcun T-2, mixomoxcuxo3s, 3azanvHuil OilOK, amiHompaucpepasu,
MOphomempuuHi ROKAZHUKYU PUO.

MiKOTOKCHHH € 0CcOOIMBO HEOE3NEYHMMH SK I TBApUH, Tak i 1A Jrojed. IX TokcuuHa is
NPOSIBIISIETECS HABITh B yJAbTPaMiHIMANBHUX 033X, SKi 4acTO HEMOXIMBO BHU3HAYUTH HAaBIiTh 3a
JOMOMOTOI0 Cy4YacHUX MeToZiB. ToMy MIKOTOKCHMKO3M Y TBapWH € OJHI€I0 3 HalaKTyaJbHIIINX
npoOJieM y BeTepUHApHIA METUIMHI ChoTojaHI [2]. Bimomo, mo BiANOBiIb TKaHWH TiIpPOOIOHTIB Ha
TOKCHYHHMN BIUTUB (AaKTOPiB CEpEIOBHUINA TPOABISETHCS uepe3 3MiHy Mopdosoriuaux [6] Ta
Oioximiuaux [4] mokasHukiB pub. Came TOMy BaKJIMBHM € BCTaHOBJICHHA 3MiH iXTiOJOTIYHHX
MOKa3HMKIB KOPOTIOBUX pUO Mij BIULITMBOM TOKCHHY T-2.

Haitne6e3neunimum € Tokcun T-2, akuid mpoayKyeTbes rpudamu pony Fusarium. Ha cporoani
MaKCHUMaJIbHO JIOMyCTUMI piBHI pyMOHI3MHIB B YKpaiHi HE PeTIaMeHTYIOThCS AJIsl BCiX BHIIB TBapHH.

MexaHi3M BignoBifi TiApoOIOHTIB Ha TOKCHMYHE 3a0pyTHEHHS BOJHOTO CEpEIOBHIIA
BUSIBIIETbCA depe3 OioxiMiyHi Ta (i3ioNoriyHi peakuii opraHi3Mmy, CIpsIMOBaHI Ha BiJHOBICHHS
nomkopkeHux ¢yHkuii. I[Iporarom TpuBajoro BmIMBY a00 3a BHCOKOI KOHIEHTpALii TOKCHHY
MOXYTh BUHUKHYTH CEpHO3HI Ta HE3BOPOTHI YIIKOIKEHHS, fIKi, 31 CBOro 00Ky, MOXYTh IPU3BECTU 10
Pi3HUX MAaTOJOTii abo HaBiTH CMEPTi OpraHi3My. 3BakKalouH Ha BHIIE3a3HaAYCHE, METOI0 PoOOoTH OyIo
JOCIIJIKCHHS BIUTUBY MIKOTOKCHHY T-2 Ha 1XTIOJOT1YHI MOKa3HUKH KOPOIIOBUX PUO.

Marepiaju Ta METOAM J0CTiTKeHb

Hocmimkenns 3fiiicHioBann y ciuni-motomy 2023 p. B nabopartopii ekomoriunoi Oioximii
HamionansHoro yHiBepcutety «UepHiriBcbkuii koneriym» imeni T. I'. IlleBuenka.

JocmimkeHHsT TpOBOAWIN 3 BUKOPUCTAHHSIM KOPOIOBUX puO: Kapach 3Bu4aiiHuil (Carassius
carassius L.) Tta xopon 3Buuaiinuit (Cyprinus carpio L.). BukopuctoByBanu puly i3 mpUpOAHBOI
BonoiiMu (3uMyBanbHHH cTaBOK BAT «UepwniriBpubrocm»). Ilingocmigaux pub® amantyBand a0
akBapiyMHHX yMOB 3 no6u. Maca pub Oyna B mexxax 160-240 r. I1ix yac ycboro nepiogy nocminy (14
116) KOHTPOJIIOBAJIM TiAPOXiMiUHMIA cTaH BoAM. BMicT kucHIO KonmuBages Bix 9,6 no 12,5 mr/om?; pH —
7,4-8.4; Bumict amiaky — 0,014 mr/am®. Bkazani yMOBH He CIPUSJIM PO3BUTKY TiIOKCIi, TilepKamnHii ta
rinotepmii B oprani3mi puo.
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Hocmimxennss mnposomwin B 200-miTpoBoMy — akBapiymi, HalOBHEHOMY  BiJICTOSTHOIO
BOJIOTIPOBITHOKO BOJIOK0, Y SKOMY PO3MIlllyBaiu pubH B po3paxyHKy | ekzemmisp Ha 40 am® Boau.
Temneparypy miATpUMyBaIu OIU3BKOIO 0 NPUPOAHOI i BoHa cTaHoBmia +3 — +5°C. KoHuenrpaiiro
JOCHIKYBAaHOTO MiKOTOKCHHY 3IiIHCHIOBAIM NUISIXOM BHeCEHHs TOKcuHy T-2 y xonuentpauii 5 ['JIK
(0,25 mr/am*). MiKOTOKCHH JI0/IaBalli y BOJY aKBApiyMiB y BHIJIA/I PO3YMHY BiJOMOI KOHIIEHTpAIL].
JocnimkeHHs: TpOBOAWIN 3 AOTPUMAHHSAM BUMOT Mi>KHapOIHUX NPUHLIHUIIB | eIbCiHCHKOT AeKmaparii
MIpo TyMaHHE CTaBJIEHHA J0 TBapHuH [7].

[lig wac mocnigy BuMipioBadM Ta OOYHMCIIOBAIM OKpeMi OiOJIOTiYHI TakKi MOKa3HUKH pHO:
koedimient BrogoanocTi (Kg; Ki; Ki), Mmacy (M) ta ingexc neuinku (I[1C), nosxuny (L), Bucory (H)
ta oboxBaT Tina (O), immekc kommakTHOCcTI (IK), iHmekc BucokoromoBocti (IB) Ta M’ scuctocti (IM)
[5].

Bwicr 3aranpHux 0iNkiB BUu3Havanu 61ypetoBuM metoaoM, aktuBHICTh ACT ta AJIT BuzHauanm
3a gonoMororo Metony Paiitmana-dpenkens 3 BUKOpUCTaHHAM OioxiMiuHMX HaOopiB Gipmu «DimiciT-
Tiarnoctuka» (Ykpaina).

CratuctyHa 00poOKa OTpUMAaHUX JaHUX 3A1MCHEHa 3 BHUKOpPHCTaHHSAM mporpamu «Excel» 3
nakety «Microsoft Office—2003».

Pe3yabTaTi A0CTiIKeHb Ta IX 00roBOpEeHHS

OTpumaHi pe3ynbTaTH EKCIEPUMEHTAJIBHOTO AOCIiIKEHHS, K MOKa3aHO Ha puc. 1, cBiayaTh, Mo B
KOHTPOJIBHIH IpyHi Kopora koedimieHT BrogoBaHocTi ckias 1,8+0,11, Toxi sk y kapacs el ToKa3HUK
cranoBuB 2,3+0,1. ¥ exkcrniepuMeHTalbHIN rpyni Kopona koedimient @ynrona craHosus 2,0+0,1, a B
kapacs — 2,9+0,1.

[Ipu mociimxeHHI MEYiHKOBO-COMAaTHYHOTO 1HAEKCY Y KOHTPOJIBHIN TpyIli KOPOIMIB BiH CKJIaB
3,03£0,21, a y xapaciB KOHTpoibHOI rpynu — 5,8+0,3. Y ekcnepumeHTanbHil rpymni kopomis 3a aii T2
IICI cranoBuB 4,7+0,4. Y kapaciB 1i¢ 3Ha4C€HHS 1oKa3Huka Oyno 5,8+0,3. 3a nanumu BuaHO, 1o [1CI
y Kapaci B EKCIEpUMEHTAIBHIH TpyIi HE BIAPI3HIAETHCS BiJl KOHTPOIIO, TOAl, SIK y KOpoIa
EKCIIEpPUMEHTANIFHOI TPYIU TMEYIHKOBO-COMaTHYHHMU iHIEKC € Ha 23 % BHIIMHA, HIX Y KOHTPOII.
Hocmimxenns IBT pub mokasano, mo HeMae MOMITHHX AWHAMIYHUX 3MiH y BHCOTI Tila pu0 3a aii
MIKOTOKCHHY. AHAJIOTiYHA TEHJICHIIIS CIIOCTEPIranach i JUisl IEYiHKOBOTO 1HIEKCY KOpOoTa, aje iHAeKC
MeYiHKU KapaciB 3aJIMIIMBCS HE3MIHHUM. [HIEKC BUCOTH Tijla He 3a3HaB 3MiH (pHc. 1).
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Puc. 1. 3minu koedilieHTa BroJJOBaHOCTI, IHJEKCY ITEYiHKU Ta IHJEKCY BUCOTH Tijia pud
(M+m, n=5) 3a aii mikoTokcuny T-2.
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[IpoBeneHO MOCHTIKEHHS 1HACKCIB BHCOKOTOJIOBOCTI Ta KOMMAKTHOCTI. CyTTEBUX 3MiH IUX
IMOKa3HUKIB 3a BIUIMBY MIKOTOKCHHY He crocrepiramu. [llogo BumOBOro pi3HOMAHITTS, CIif
Bij3HaunTH, 10 IB y kopoma cknas 20,0+1,8, Toxi, sk y kapacst — 15,1+1,3 (puc. 2). 3riqHo qaHuX, 3a
Iii MikoTokcuHY T-2 iHJIEKC BUCOKOTOJIOBOCTI Ta KOMITAKTHOCTI puO MaiXe HE 3MIHHMBCS, 10 MOXKE
Oyt 00yMOBIICHO MOPiBHSHO HE3HAYHUM TEPMIHOM 1HTOKCHKALIii.
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Puc. 2. 3MiHU iHIIeKCa BHCOKOTOJIOBOCTI Ta KOMITAKTHOCTI puO 3a J1ii MikoTokcuHy T-2,
(Mzm, n=5).

Hamu Oynmu mocmimkeHi 1 OloXiMiyHI MOKAa3HUKH KPOBi KOPOIOBUX pHO, a camMe BMICT
3araJibHOr0 OiNKa Ta aKTHBHICTH aMiHOTpaHc(epa3 B YMOBaxX MIKOTOKCHKO3Y. AHali3 IaHUX,
OTPUMAaHHX y XOJIi EeKCIICPUMEHTAIBHOTO OCIIIKEHHS, CBIAYUTD MPO Te, IO 3a Aii MIKOTOKCHHY T-2
Bi10yBaJoCs 3HWKEHHSI KUTBKOCTI 3araJIbHOTO OijKa B KPOBi Mijmociiaaux puod (puc. 3).
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Puc. 3. 3Minu 3aransHOrO GiNKa B KpoBi pu6 3a aii Mikotokcuny T-2, r/am?, (M£m, n=5).

Ha puc. 3 BuHO, 110 3aranbHuii BMICT GiIka B KOHTPOJIBHIH TPy Kopona cTaHoBUTS 42,4 r/am?,
a 3a Jii MIKOTOKCHHY HOro BMIiCT 3HM3UBCS 10 32,6 T/0M°. 3araibHuii BMIiCT OiIKa B KOHTPOJIBHIN rpyri
Kapacs cTaHoBHTb 49,2 r/ qv>. TTij Ji€ro MIKOTOKCHHY HOTO BMICT 3MEHIIUBCA 10 35,2 /1M’
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3HMKEHHS BMICTY 3arajbHOTO OilKa y KpoBi pHO CBiTYHUTH MPO TE, IO TOKCHYHI PEUOBHHU
3ry0HO BIUIMBAlOTh Ha OUTOKCHHTE3yI04y (DYHKIiIO, OCKIIBKH caMe BOHa BHKOHYE Ba)KIHMBY pOJb
o0OmiHy 6inkiB y opranizmi pu6 [1]. TpaBna 3a103a 6epe yuacTb y mpolieci JeTOKCHKalii OpraHizMy Ta
y 3HEMIKO)KEHH]1 TOKCHYHHUX PEUOBHH, SKi HAAXOIATh B OPTaHi3M puo.

AMiHOTpaHC(epa3d BiAirpaloTe BaXKIUBY pOJIb y MeTaloMi3Mi, MOETHYIOUH OlIKOBHA,
BYTJICBOJIHUM Ta JimigHuii oOMiHu. 3 miarpamu (puc. 4) BUAHO, mo akTuBHICTE ACAT i AnAT 3a mii
MiKOTOKCHHY 3HAa4HO 30inbInmiacsa. Y kopoma Kinbkicts AnAT 3pocna 3 0,68 10 2,66 MKMOJIB/IMS.
AxtuBHicTh ACAT 36inpmmmacs 3 2,44 go 2,66 mMons/mm>. YV kapacs aktuBHicTh AJAT
36umpImmacs 3 1,12 no 2,88 mxMmons/am>. AxtuHicTs AcAT — 3 2,0 10 3,8 MKMOIB/IM°.
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Puc. 4. 3minu akTuBHOCTI ACAT 1 AJAT B KpoBi pu0 3a BIUTUBY MiKOTOKCHHY T-2 (M=£m,
n=>5).

[MigBumenns piBHs aktuBHOCTI AJTAT i AcAT y KpoBi mochmimKyBaHUX PHO CBIIYUTH MPO
301IbIIEHY aKTHBHICTh E€HEPreTUYHOr0 OOMiHY, OCKUJIbKM BHKOPHCTOBYIOTHCS JOAATKOBI pe3epBU
OinkiB. 30impmenHHs aktuBHOCTI ANAT # AcAT BigOyBaeTbCsi B pe3yibTaTi MOLIKOIKEHHS
MEYiHKOBUX KJiTHH, 4epe3 mo ANAT mnorpamise A0 KpPOBOTOKY Ta CHPUYMHSE 301NbLICHHS
AKTUBHOCTI IIMX (DEPMEHTIB y MEUiHIl. Y ACSIKUX BUITAJIKaX IiJBUIICHA aKTUBHICTH aMiHOTpaHC(epas
MO>Ke OyTH HACHIJKOM 3HIKCHHSI aKTHUBHOCTI (pepmenTiB mukiy Kpebcea [1, 3]. AmiHoTpancdepasu
KOMIICHCYIOTb 1€ HIJISIXOM MOCTauyaHHA O-TIyTapaTy.

BucHoBku

JlabopaTtopHuil eKCIIEpUMEHT IOKa3aB, IO BIUIMB MIKOTOKCHHY T-2 mOpu3BiB OO HE3HAYHOTO
30ibIIeHHsT Koe(illieHTa BroJOBaHOCTI y pHuO, M0 Moke OyTH 0OyMOBIIEHO HaOPSKaHHSM TKaHHH.
[ToniOHa TeHAeHINS crocTepiranacs IOAO 1HIEKCY MEYiHKU B KOPOMIB. Y BHIAAKY KapaciB iHICKC
MEYiHKN 3aJUIIUBC He3MiHHUM. KpiM Toro, He OyJI0 BUSBIEHO CYTTEBHX 3MiH y MOKAa3HUKAX BHCOTU
Tijla, BUCOKOTOJIOBOCTI Ta KOMIAKTHOCTI. Lle MOYKHa MOACHUTH THUM, L0 puOM OyJIM MiJAaHi BIUTUBY
MiKOTOKCHHY MPOTATOM ABOTHKHEBOTO MEPiOAY EKCIIEPUMEHTY, IO € BiJHOCHO KOPOTKHM IE€pio oM
JUTSL BUSIBIICHHS BiIMiHHOCTEH MOpP(OJIOTYHUX TTOKa3HHUKIB.

[lig gac excnepuMeHTy, KOMM MIKOTOKCHH T-2 OyB BBedeHHMH y 7a0OpaTOpHi akBapiyMmH,
BUSIBJICH] 3MiHH B KUIBKOCTI JOCTII)KYBaHHX KOMITOHEHTIB O1IKOBOTr0 0OMiHYy B KpOBi pu0. 3aranbHuit
piBeHb Oinka 3mMeHmuBes Ha 29 % y xoporiB Ta 32 % y kapacis, siki Oynu mingadi Aii MikoTokcuny T-
2. Ilin yac BuB4YeHHS akTUBHOCTI ATAT 1 ACAT B KpOBi MiJ BIJIMBOM MIKOTOKCUHY, OYyJIO BUSIBIEHE
MiABUILIEHHS aKTHBHOCTI aMiHOTpaHcdepa3 sIK y KOpOmiB, Tak 1 y KapaciB. 3 KpoBi BiJbHI
aMIHOKHUCIJIOTH TIEPEHOCSATHCA B IMEYiHKY, JIe BiAOyBa€eThbcs iX TpaHCaMiHyBaHHS, YUM 1 TOSICHIOETHCS
niasuiieHa aktuBHIicTh AJAT it AcAT.
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INFLUENCE OF MYCOTOXIN T-2 ON ICHTHIOLOGICAL INDICATORS OF CARP FISH

Mycotoxins are particularly dangerous for both animals and humans. Their toxic effects manifest even
in ultra-minimal doses, which are often impossible to detect even with modern methods. The response
mechanism of hydrobionts to toxic pollution in the aquatic environment is revealed through
biochemical and physiological reactions aimed at restoring damaged functions. Increased human
impact on aquatic ecosystems has exacerbated the survival challenges for aquatic organisms under
stressful conditions.

A study was conducted to investigate the impact of mycotoxin T-2 on ichthyological indicators
in carp fish. Even ultra-low doses of mycotoxins can have toxic effects, and their presence is often
difficult to detect with modern methods. Changes in morphometric indicators and metabolic processes
are integral components of complex nonspecific reactions that occur in response to any stress factors.
During long-term exposure or at high intensity, serious and irreversible damage can occur, potentially
leading to various pathologies or even death of the organism. Based on this, the aim of the study was
to examine the effect of mycotoxin T-2 on the ichthyological indicators of carp fish.
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A laboratory experiment showed that exposure to mycotoxin T-2 led to a slight increase in the
fatness ratio of fish, which could be explained by tissue swelling. A similar trend was observed
regarding the liver index in carp. In the case of crucians, the liver index remained unchanged.
Additionally, no significant changes were found in the indicators of body height, head height, and
compactness. This can be attributed to the relatively short two-week experimental period, which may
not be sufficient to detect differences in morphological parameters.

During the experiment, when mycotoxin T-2 was introduced into laboratory aquariums,
changes were detected in the protein metabolism components in the blood of fish. Total protein levels
decreased by 29% in carp and 32% in crucian carp exposed to mycotoxin T-2. The study of ALT and
AST activity in the blood under the influence of mycotoxin revealed an increase in the activity of
aminotransferases in both carp and crucian carp. From the blood, free amino acids are transferred to
the liver, where in response to ALT and AST, their transamination increases, explaining the
heightened activity of these enzymes.

Key words: carp fish, mycotoxin T-2, mycotoxicosis, total protein, aminotransferases, morphometric indicators

of fish.
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