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AHOTAIIA

MeTa po6oTu. MeTo1o joc/i/KeHHs € 6i0xXiMiYHA OLiHKa BIJIMBY adiaToKCMHY B1 Ha BMiCT HyK/IeIHOBHX KUC/IOT y
TKaHWHaX Kapacsl 3BuyanHoro (Carassius carassius L.), 30kpema BusHaueHHs1 BMicty /IHK Ta PHK, ix cmiBBigHOLIEHHS
(PHK/HK), a Takoxx aktrBHOCTI pepmenTiB /IHKa3u Ta PHKazu.

MeTopoJioris. JlocaimpkeHHs MpoBeJeHO Ha JiBopiukax kapacs Baroto 250-350 r y Mo/ie/IbHUX YMOBaxX akBapiyMHOTo
yTpuManHs. Excrio3unis Tpusasia 14 ai6. Pubu 6ysm posnoaiseHi Ha Tpy rpynu: KOHTPOJIb Ta /IBi eKClIepUMEHTAJIbHI — i3
BHeCceHHAM aduiaTokcuHy Bl y konuenTtpanisax 0,5 Ta 1,0 Mr/am>. s aHanisy Big6upasu nediHKy, M'I30By TKaHUHY, 316pa
Ta Mo30kK. Bmict /IHK Ta PHK BusHavyanu cieKTpopoTOMETPUYHHUM METO/IOM; aKTHBHICTh HYKJ/Iea3 OI{iHIOBa/IM 3a 3MiHOIO
KIJIBKOCTI HYKJ/IEIHOBUX KHUCJOT y pO34MHHIA ¢paxiii. CTaTUCTHMYHY 06pOOKy 3AiHCHIOBAJIM METO/JAaMU BapiauiidHOi
CTaTUCTUKHU 3 BUKOPUCTAHHAM t-KpuTepito CTbIoeHTa.

HaykoBa HoBu3Ha. BcraHoBsieHo, 1110 aduiaTokciH B1 YMHUTD /10303a/1€KHUHN BIIMB Ha HYKJIETHOBUM rOMeocTas y
TKaHWHaxX pub. BusasneHo fgoctoBipHe 3HMKeHHs BMicTy PHK i koedinienta PHK//IHK HaBiTh 32 HU3bKOI KOHIIEHTpaLil
TokcuHy (0,5 Mr/aM?), 10 CBiAYUTb NPO MPUTHIYEHHSA 6iIOKCMHTETUYHOI aKTUBHOCTI K/IiTHH. [1py B #1031 (1,0 mr/am3)
3HmxeHHd piBHA PHK cranoBuio 25-35 % BigHOCHO KOHTpOJIIO, a cniBBiAHOmeHHa PHK//IHK 3menuyBanocs go 0,52-0,71.
OpHoyacHO 3adikcoBaHO AoCTOBipHe 3pocTaHHs akTuBHOCTI JIHKasu Ta PHKaswy, mo miaTBep/pKye mocuieHHsT mpoueciB
Jerpaziauil HyK/J1eIHOBUX KUCJIOT.

BucHoBKU. AdsaTokcuH Bl € NOTYy>KHUM CTpecoBUM PaKTOPOM /Jis TiAPOO6IOHTIB, IKUI BUK/IUKAE JECTPYKTHUBHI
3MiHM y CTPYKTYpi HYKJIEIHOBUX KHCJIOT, NPUTHiUy€e GiJIOKCMHTETHUYHI MpOLEeCH Ta aKTUBYE (epMeHTH iX Jerpajaril
OTpumaHi pe3y/bTaTH MiATBepKYIOTh, 0 aHati3 BMicTy JIHK, PHK Ta ix cniBBifjHOIIEHHS y NOEAHAHHI 3 TOKa3HUKAMU
AKTUBHOCTI HyKJIea3 MOXke 6y TH BUKOPUCTAHUH SIK Uy TJIMBUH 6i0MapKep TOKCHYHOT'O HAaBaHTAXKEHHS B aKBAKYJIbTYPI.

Kiro4oBi ci10Ba: kapack 3Buyaiiiuil, adpsatokcun B1, JHK, PHK, Hyk/iea3u, TokcUKoJIOTis, aKBaKyJIbTypa

ABSTRACT

Purpose of the work. The aim of this study was to provide a biochemical assessment of the influence of aflatoxin
B1 on nucleic acid levels in tissues of the crucian carp (Carassius carassius L.), including determination of DNA and RNA
content, their ratio (RNA/DNA), and the activity of the enzymes DNase and RNase.

Methodology. The experiment was carried out on two-year-old crucian carp weighing 250-350 g under
controlled aquarium conditions. Fish were divided into three groups: control and two experimental groups exposed to
aflatoxin B1 at concentrations of 0.5 and 1.0 mg/L, respectively. The exposure lasted for 14 days. Liver, muscle, gill, and
brain tissues were collected for analysis. DNA and RNA contents were determined spectrophotometrically; nuclease
activity was assessed by measuring nucleic acid degradation in soluble fractions. Statistical evaluation was performed
using variation statistics and Student’s t-test.

Scientific novelty. It was found that aflatoxin B1 exerts a dose-dependent effect on nucleic acid homeostasis in
fish tissues. Even at the lower concentration (0.5 mg/L), significant decreases in RNA content and RNA/DNA ratio were
recorded, indicating suppressed protein-synthetic activity of cells. At 1.0 mg/L, RNA levels decreased by 25-35 %
compared to the control, while the RNA/DNA ratio dropped to 0.52-0.71. Simultaneously, a significant increase in DNase
and RNase activities was observed, reflecting enhanced nucleic acid degradation.

Conclusions. Aflatoxin B1 acts as a strong stress factor for aquatic organisms, inducing destructive changes in
nucleic acid structure, suppressing protein synthesis, and activating nuclease activity. These results highlight the
potential use of DNA, RNA, their ratio, and nuclease activity as sensitive biomarkers of toxic load in aquaculture.

Key words: crucian carp, aflatoxin B1, DNA, RNA, nucleases, toxicology, aquaculture
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Beryn

Adnatokcun Bl (AFB1) € opHum i3
HallHeb6e3IMeYyHInx MiKOTOKCHHIB, AKUH
NPOAYKYETbCA Trpubamu popny Aspergillus i
TPANJIIETbCA Yy Pi3HUX KOpMax Ta Xap4OBHUX
npoaykrax. BiH Bifg3Ha4yaeTbCcAd  BUCOKOIO
renaTOTOKCUYHOI, MyTareHHOK Ta KaHLepo-
FeHHOK [i€10, CTAHOBJAYU 3arpo3y 4K JJjsd
JIIOVHY, TaK 1 [IJ11 TBAPUH, y TOMY YMCJIi ¥ pUO
(Pickova et al., 2021). B akBaky/ibTypi npo6./iemMa
MIKOTOKCUKO3iB aKTyaJ/li3yeETbCA Yyepe3 IOLIU-
peHe 3abpyJlHEeHHd KOpMiB, L0 MiATBEPA-
KYIOTb pe3y/IbTaTH IJ1060aJbHUX Ta perioHasub-
HUX JIOCJIi/IPKEHb: Y KOPMax JJis pub BUSIBJASAIOTH
OZTHOYACHY NMPUCYTHICTh KIJIbKOX MiKOTOKCHHIB,
110 3HAaYHO MiJBHUILYE TOKCUYHUK eQeKT
(Kovalsky et al, 2016; Koletsi et al, 2021;
Gruber-Dorninger et al., 2025).

BcTaHoBsieHo, 1m0 adpiatokcuH Bl Hera-
TUBHO BIIJIMBAE Ha PiCT i pO3BUTOK PUO, 3HUKYE
epeKTUBHICTb BUKOPUCTAaHHS KOpPMiB Ta
BUKJIMKAae MopddosoriyHi i 6ioximMiuHi mopy-
meHHA (Barany etal., 2021; Fornari etal., 2023).
Y TkaHuHax pub 3a Horo Ail BifOyBawOTbCs
3MiHM MeTab0JIiYHUX MPOIECIB Ta YIIKOKEHHS
KJITUHHUX CTPYKTYp, NOB’A3aHi 3 aKTHUBALli€l0
okucHoro ctpecy (Guindon-Kezis & Mulder
Massey, 2014; El-Gendy et al., 2020). ¥ sa6opa-
TOPHUX YMOBax PO eMOHCTPOBAHO, L0 BILJIUB
adIaTOKCUHY CYyNpPOBOJ/KYETbCSA YIIKOJKEH-
HAM JIHK, nigBuieHHAM piBHSA OKCUJATHUBHOI
Moudikalil HYKJIEIHOBUX KMUCJIOT i 3MiHaMHu
aKTUBHOCTI ¢epMeHTiB penapanii (Guindon-
Kezis & Mulder Massey, 2014).

Cepesi iHIIKMX MIKOTOKCHHIB BaXKJIUBe
Mice nocigae T2 TOKcHUH, IKUHA BBaXKAEThCHA
OZJHUM 13 HAWTOKCUYHIIIMX NpeACTaBHUKIB
TpuxoTeleHiB. [loka3aHo, 110 BiH BUKJIUKAE
BUPaXKeHi CTPYKTYpPHO-PYHKIiOHA/IbHI 3MiHHU ¥
TKaHWHax pub, BIJIMBAE HAa €eHEPreTUYHUH
MeTab0J1i3M Ta iHTeHCUDIKy€E epeKUCHEe OKUC-
HeHHs JjinifiB (Zhang et al, 2019; Zhu et al,,
2017; Btajet-Kosicka et al., 2024). [locaigxeHHs
Hauioi Jlabopartopii goBesin, mo Jgiga T-2
TOKCUHY Ta IHUIMX KCEHOOIOTHKIB MOpYyUIYE
HyKJIe[HOBHMU roMmeoctas, 3miHwe BMicT JHK i
PHK y TkaHuHax kopomna Ta BIJIMBAa€E Ha MOp-
dosioriuni mokasHUKU U 6GioxiMiyHi mpouecu
(Matiushko & Mekhed, 2024; Mekhed, 2024;
Mekhed, 2013a; Mekhed, 2013b; Pantiushenko
et al, 2012; Polotnianko & Mekhed, 2023;
Polotnianko & Mekhed, 2024). B inumux po6oTax
3aCcBijYeHO aZaNTUBHI peaklil KpoBI KopoIla
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JIyCKaTOTo mij, Jiielo 3ab6pyAHIOBa4iB BOJHOTO
cepenosuia (Nikolaienko et al., 2023).

3 or/iiy Ha 3pOCTaHHA MaclITabiB MiKo-
TOKCHUKO3IB B aKBaKyJIbTypi aKTyaJIbHUM
HanpsAIMOM € NOIIYK CNoco6iB ix MiHiMizanii,
30KpeMa yepe3 BUKOPUCTAaHHA aZi,cCOPOEHTIB Ta
6ionoriunux iHri6itopiBs (Phudkliang et al,
2025). OpgHak 6ioxiMiuHi MexaHi3MU TOKCUYHOI
Jii adpsiatokcuny B1 Ha pu6, 30kpeMa 3MiHU y
MeTabos1i3Mi HYKJIEIHOBUX KHCJOT, 3aJiMlila-
I0TbCA HeJJOCTaTHbO BUBYEHHMHU.

3BaXkalouM Ha Iie, 0COOJIMBUIM HAyKOBUU
iHTepeCc CTAaHOBUTH MAOCHIJKEHHS KIJIbKICHUX
nokasHukiB Hyk/eiHoBux kuciaot ([AHK, PHK),
ixX cniBBiAHOIIEHHSA Ta aKTUBHOCTI ¢pepMeHTiB,
10 6epyTh y4yacTb y ixHboMy 006MiHi ([IlHKazy,
PHKa3su), y TkaHMHax Kapacsi 3BU4alHOro 3a
yMOB [iii pi3HUX KOHLEeHTpauid apaTOKCUHY
B1.

MeTa pob6oTu - € O6ioximMiyHa oOliiHKa
BIUIMBY aduiaTokcuHy Bl Ha piBeHb HyKulei-
HOBHUX KHCJIOT Y TKaHUHAX Kapacs 3BUYalHOTO
(Carassius carassius L.) MISXOM BH3Ha4YeHHS
BMmicty JIHK Ta PHK, ix cniBBifgHOLIEHHs, a
TakoXX akTuBHocTi ¢epmenTiB /J|[HKa3u Ta
PHKa3u npu fiii pi3HUX KOHIleHTpallill TOKCUHY.

Marepiaau Ta METOAM AOCAIAYKEHHSA

ExkcrieprMeHTa/bHI JOC/I/P)KEHHSI BHKO-
HyBaJ/IU Ha /JBOpiukax Kapacs 3BUYaHWHOTO
(Carassius carassius) macow 250-350 r, BU/IOB-
JIEHUX Yy KOHTPOJIbHIM BogouMi KuHiBCbKOI
o6J1acTi (1ITy4Ha BOAOWMa, BiJibHA BiJl BijoMUX
JiKepeJsl TEXHOTeHHOro 3abpyiHeHH:). Jlocaigu
NPOBOJAUJINA B MOJIEJIbHUX YMOBaX Yy CKJSHUX
akBapiymax o6’emom 200 aM>, posMilyouu
pub i3 pospaxyHKy ojHa oco6uHa Ha 40 am>
BoAU. TpuBaJicTb eKCno3uuil CTaHOBUWJIA
14 ni6. I[lig yac gocnigy migTpuMyBaid TeMie-
patypy BoAau Ha piBHI +15..+16 °C, BMicT
PO3YMHEHOr0 KHCHIO 3HAaXOJWBCS Y Mexax
disiosoriunoi Hopmu (5-7 mr/am*) (Bulbul Ali
etal, 2022). Boay 3aMiHIOBaJ/u KOXKHI TpU 106MU.

Pubu yTpumyBasucs rpynamy no m'siTb
0COOMH y TpbOX BapiaHTax: KOHTpoOJb (06e3
JloJlaBaHHS TOKCHYHHUX pEYOBUH); 3a JAil
aduaTokcuny B1 y koHnenTpauniax 0,5 mr/am>
ta 1,0 Mmr/am®. BUKOpPUCTOBYBa/M CTaHAApT-
HblM 3pa3ok adsaatokcuny B1l TRILOGY (soT
240219-24159), no 06.2025. YMoBu 306epi-
raHHs 3TifHO MacnopTy Ha CTaHAApPT MpHU
TeMIiepaTypi He BulLe 8 °C.
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s aHanisy BibUpaid TKaHUHU MEeYiHKY,
M’A13iB, 310ep Ta MO3KY.

BMicT HykJIeIHOBUX KHMCJIOT BHU3Ha4daH
cnektpodoTtomMerpuuHo: Aass PHK ekctuHiito
BuMiproBasi npu 260 ta 286 uMm, aaa JHK -
npu 268 Ta 284 um. CniBeigHomenHss PHK/JHK
BUKOPHUCTOBYBAJIU SIK iHAUKATOP MeTab0Ji4HOT
AKTHUBHOCTI KJITHH, BiAMOBIAHO A0 METOJHKH,
HaBeJleHoi y po60Ti ApaHackeBoi K. C. Ta Yonei
M. I. (Afanasyeva & Chopei, 2024). AKTUBHICTb
¢depmenrTiB ([JlHKa3u Ta PHKa3u) oniHioBanu 3a
MeTOAUKOI BUMiproBaHHA KisbKkocTi JJHK, mwo
3a/IMIIKIAcs B PO34YMHHIA pakuii micas
BIIUBY GEepPMEHTY.

CraTucTUyHy 06pOOKY pe3y/ibTaTiB 3iMc-
HIOBaJIM METOZaMU BapialiiHOI CTaTUCTHUKH 3
BUKOPHUCTAHHAAM IPOrpaMHOro nakera Statis-
tica 10.0. /JlocTtoBipHicTh BigMiHHOCTEN MiX
KOHTPOJIbHOK Ta JOCHIJHAMHA TCpynamMu
BU3Hayasu 3a KputepieM CTblofeHTa (t-TecT),
BBaXKalouM ix 3Hauyuumu npu p < 0,05.

Pe3syabTatH AOCAIA’KEHHA Ta OOroBO-
peHHA

JlocaiapkeHH oKa3aJsy, 1o Jisg adpaaTok-
cvHy B1 npu3BOAUTS [0 ICTOTHUX 3MiH Y BMIiCTI
HYKJIeI[HOBMX KHCJOT y TKaHUMHax Kapacs
3BUYAMHOTO. Y KOHTPOJIbHIN rpy1i piBeHb JHK
y nedvinni craHoBuB 1,40 £ 0,07 mMr/r, y M's13ax -
1,10 £ 0,05 mr/r, y 396pax - 1,60 + 0,08 mr/t, a
B Mo3Ky - 1,30 + 0,06 mr/r. llpu aii adsato-
KCHMHY y KoHUeHTtpanii 0,5 mr/am® Bmict JIHK
ICTOTHO He 3MIiHIOBaBCH, NIPOTE NPU KOHLEHT-
pauii 1,0 Mr/am> coctepiranocs nomMipHe 3Hu-
YKeHH$, 0COOJIMBO y NeviHLi Ta MO3KY.

Hai6isbim BUpakeHi 3MiHM 3adikcoBaHi
mono piBHa PHK. Y koHTposii BiH cTaHOBUB
1,10 £ 0,06 Mr/r y nevinnita 1,45 £ 0,07 mr/ry
MO3Ky. ¥ pu0, 1110 3a3HaBaJ/Iy BIJIMBY ad1aTOK-
cuHy B1, BusaBiaeHo poctoBipHe (p<0,05)
Jlo303aJie)KHe 3HMXKEeHHs LbOTO IMOKa3HUKa:
npu 0,5 mr/am> - Ha 9-15 %, npu 1,0 mr/am> -
Ha 18-30 % 3asexHo Bij TKaHUHU (puc. 1).
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[HK, OHK, 0,5  [HK, 1,0 PHK, PHK, 0,5 PHK, 1,0  PHK/AHK, PHK/OHK, PHK/OHK,
KOHTPO/b mr/om3 mr/am3 KOHTPO/b mr/om3 mr/am3 KoHTponb 0,5 mr/gm® 1,0 mr/am3
M [leyiHka W M’a3u 3a6pa Mosok
Puc. 1. Bumictr AHK, PHK Ta cnisBiamomenna PHK/AHK
y TKAaHMHAX Kapacsa 3BUYAITHOIO I1iA BIAUBOM adpaaroxkcuHy Bl (mr/r cupoi macu, M * m)
Anani3z aktuBHocTi /IHKaszu Tta PHKasu uentpanii 0,5 mr/am® aktusHicTh J|HKasu
N0KasaB, 10 y KOHTPOJIbHIM Trpymni BOHa nigsuiyBasaca Ha 25 %, a PHKasu - Ha 26 %,

3asiMiIasacsd Ha ctabisibHoMy piBHi (100 + 5 Ta
95 * 6 ym. o /Mr 6GisiKa BiAnoBigHO). BogHovac
y AOCAiAHUX Trpynax aKTUBHICTb ¢$epMeHTIB
3pocTajia y Jl0303a/7eXHUM croci6. [Ipu KoH-
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togi Ak npu 1,0 mr/am>® - Ha 50 % Ta 53 %
BignosigHo. lle mniATBep/>Kye MOCUJIEHHH
Jerpazauii HyK/JeIHOBUX KUCJIOT NiJ, BIIJINBOM
adsiaTokcuny (Tabuauug 1).
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Tatauys 2
AKTHBHICTh HyKA€a3 y TKAHHMHAX KapacA 3BUYANHOTO 3a Ail adpaaroxcuny Bl
(ym. oA/ mr Giaka, M t m)
Bapianrt AHKa3za PHKa3za

Konrpoan 100 +5 95+6

0.5 mr/am3 125 + 6* 120 + 7*

1.0 mr/am3 150 + 8* 145 + 7*
ITpumiTka: * — BipoOriAHI BIAMIHHOCTI IOPIBHAHO 3 KOHTpOAeM, p < 0,05
OTpuMaHi pe3ysbTaTH CBig4yaThb, L0 XapakTepHi 1 g4 IHIWIUX MIKOTOKCHUHIB,

adaTokcvH B1 YMHUTH BUpa)KeHUW BIJIUB Ha
HYKJIEI[HOBMM IOMeOoCTa3 y TKaHMHAx Kapacs
3BMYaNHOTO, L0 IPOABJIAETHCA J0303aJ€XKHUM
3HMKeHHsAM BMicty PHK Ta 3MeHmeHHsam
cuiBBigHomennss PHK/JHK. Bigomo, 1o
nokasHuk PHK//IHK Bigo6paxae iHTeHcHUB-
HiCTb GiJIOKCUHTETUYHUX MPOIECIB y KJAITUHAX,
a MOro 3HW)XEHHH CBIJYUTb NPO NPUTHIYeHHH
MeTaboJIiYyHOI  AKTUBHOCTI Ta  3arajibHe
ocs1absieHHs1 $i3iosIoriyHOro CTaHy OpraHismy.
Taki 3MiHU y3rOMXKyOTbCH 3 JJAHUMHU JiiTepa-
TYpyY MNpO 3HWXEHHA TeMIIB pOCTy, IOTip-
IIeHHs1 O0OMiIHHHUX TMpoleciB i MNOCUJIEeHHS
KaTaboJiismy y pub 3a ymMoB Aii adp1aTOKCUHY
(Barany et al., 2021; Fornari et al., 2023).

Jerpagauia HyKJeIHOBUX KUCJOT iJ
BIJIMBOM TOKCUHY MiZITBEPKYETHCA 3POCTAaHHAM
aktuBHOCTI /IHKa3u ta PHKa3u. AktuBanisa nux
bepMeHTIB CBiJUMTb He JiMlLIe Mpo HOpsiMe
yimkopkeHHA MoJsiekysn JIHK i PHK, asne ¥ npo
3allyCK MeXaHi3MiB KJIITMHHOI 3arubesi Ta
nporpaMoBaHoro anonto3y. Ilofi6Hi edekTu
OMMCaHi B iHIIMX 6i0JIOTIYHUX MOJIENISIX — 30KPEMa,
II0Ka3aHO IOCHUJIEHHA OKCHUJATHBHOI'O IOLIKOJ-
keHHda /JIHK, inaykuiro penapaTuBHUX CUCTEM i
AKTHUBAL|IO allONITUYHUX KAaCKaZiB IiC/d BIUIMBY
adatokcrHy Bl y TkaHuHax ccaBuiB (Guindon-
Kezis & Mulder Massey, 2014; El-Gendy et al,
2020). Lle cBiiuMTb PO YHiIBEpCAJbHUN MeXaHi3M
TOKCUYHOI Aiii ap/IaTOKCUHIB, MOB’sI3aHU 3 yTBO-
PEHHSAM aKTHUBHUX POpPM KHCHIO Ta IHAYKII€EIO
JeCTPYKTUBHUX NPOLIECIB.

BaxxaiMBUM € TOU QaKT, 1[0 HaBiTh HU3bKI
KOHIeHTpalii  aduartokcuny (0,5 mr/am3)
3yMOBMJIM JOCTOBIpHiI 3MiHU Yy HYKJIEIHOBOMY
MeTab0J1i3Mi, 1[0 y3ro/PKYETHCA 3 JJAHUMU PO
BUCOKY TOKCHUYHICTb LbOr0 MIKOTOKCHUHY Ta
JIOTO 3aTHICTb aKyMyJIIOBAaTHUCH Yy TKaHUHAaX
pu6 (Rokvic et al., 2020; Koletsi et al.,, 2021;
Gruber-Dorninger et al., 2025). Cxoxi epekTu
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30KpeMa T-2 TOKCUHY. ¥ nonepenHix AOCJaif-
»KeHHSX 0yJ10 MOKa3aHo, 1[0 BiH NPU3BOAUTH [0
NPUTHIYeHHA CUHTETUYHUX IPOLECiB, NOpPY-
IIeHHSI eHepreTUYHOTro 0OMiHYy Ta 3MiHU piBHA
HYKJeIHOBHX KHCJOT Yy TKaHHHax puob
(Matiushko & Mekhed, 2024; Mekhed, 2024;
Polotnianko & Mekhed, 2024). lli pesyabTaTH
Y3TOJPKYIOTHCA 3 JAaHUMM IHIIUX JOCHIAHUKIB
(Zhang et al., 2019; Zhu et al, 2017; Biajet-
Kosicka et al, 2024), saki niaTBep/KyOTb
YHiBepCaJIbHICTL MEXaHi3MiB TOKCHYHOI Ail
MiKOTOKCUHIB.

3umwkeHHs cniBBigHomeHnHsa PHK/JHK,
3adikcoBaHe y HalIOMy [JO0CJifAi, MOHa
pO3rA/laTh K IHAWKATOpP 3HWXKEHHS MeTa-
60JIiYHOI aKTHUBHOCTI KJITHMH i mOTEHLiMHUH
O6ioMapkep TOKCHYHOIO0 HaBaHTakeHHs. Hamui
nomnepejHi JOCHIPKEHHA TaKO0X NiATBEpPA-
KYIOTb, 110 Jid TOKCUKAHTIB pi3HOI NpUpOAU
NPU3BOAUTL [0 TMOpPYyUIEeHHS HYKJeIHOBOro
00MiHy, 3MiHU CTPYKTYpPHU KPOBi Ta TKaHHH pHO,
a TaKOX MpOsABY aJANTUBHUX peaklii Ha
cucreMmHoMy piBHI (Mekhed, 2013a; Mekhed,
2013b; Pantiushenko et al.,, 2012; Nikolaienko
etal., 2023).

TakuM 4YHWHOM, pe3yJIbTaTHh LbOro AOC/IiJ-
>KeHHSl MiATBEPKYIOTb, 10 adsiaTokcuH Bl €
NOTY»KHUM CTpecoBUM GaKTOpoM JJid Tiapo-
6ioHTiB. BiH BUKJIMKA€E AECTPYKTHUBHI 3MiHU Y
CTPYKTYpi HYKJIEIHOBUX KHUCJIOT, aKTUBYE ¢ep-
MEeHTH iX Jierpajaiiii, 3HIXKY€e OiJIOKCUHTETUYHY
aKTHUBHICTb KJITUH Ta QOpMyeE MeTaboJIiuHi
3pylLUeHHs, U0 MawTb aJalTUBHO-KOMIIEH-
CaTOPHUU ab0 MATOJIOTIYHUM XapaKTep 3aIeXKHO
BiA, [n#03U. BusB/ieHI 3aKOHOMIPHOCTI MarThb
CYTTEBE 3HAYEHHH JJId PO3YyMIiHHA MeXaHi3MiB
TOKCUYHOI Jil MiIKOTOKCHUHIB Ha BOJHi OpraHiamMu
Ta MOXYTb OyTH BUKOPHUCTAHI I pO3POOKH
b6ioMapkepiB TOKCHUYHOTO HAaBaHTAXEHHS B
aKBaKyJIbTYPI.
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BucuoBxnu HYKJIEIHOBUX KHUCJIOT 1 PO3BUTKY CTPECOBUX
peakuiil y kiaiTuHax. [lofibHi pe3yibTaTH y3ro-
KYIOTbCA 3 JaHMMHU I0IlepeHIX JOCIiKEeHb IIPO
poJib MIKOTOKCHHIB y (OpPMyBaHHI OKCUAATHUB-
HOrO CTpecy Ta IOLIKO/PKEHHA KJIITUHHUX
CTPYKTYP.

OTpuMaHi pe3yabTaTH MiATBEPLKYIOTh, 1[0
adsaTokcuH Bl Moxke BHUCTYNaTH BaXKJIUBHUM
€KOTOKCUKAaHTOM /ISl TiApOGIOHTIB, OCKIJIbKU
JI0TO J1if IPU3BOJAUTD /10 OPYyILIeHHS FOMeOoCTasy
HYKJIEIHOBUX KUCJIOT i GepMeHTaTUBHOI peryJs-
uii. Lle mMae nmpakTuyHe 3Ha4YeHHA /1A OLIHKU
PHU3MKIB y CUCTEMaxX aKBaKyJIbTypU Ta PO3POOKHU
6ioMapKepiB TOKCUYHOI Ji.

Y wizioMy BCTaHOBJIEHO, L0 aHa/Ii3 BMICTY
JHK, PHK Ta ix cniBBifHOILIEHHSI B NTOEAHAHHI 3
NOKAa3HUKAaMK aKTHUBHOCTI HyKJlea3 MOXe OyTHU
BUKOPUCTAaHUHN K iHGOpPMaTUBHUI MeTOj, JJs
MOHITOPUHIY CTaHy puUO 3a yMOB TOKCHUYHOIO
HaBaHTaXXeHH$, L0 BiANOBIAAE CYYacHUM MifXo-
JlaM 10 GioMapKepHHUX [AOCHTiPKEHb Y TOKCHUKO-
JIOTil BOAHUX OpraHi3MiB.

BcraHoBseHo, 110 adiaTokcuH B1 cripaBisie
Jl0303aJIe)KHUM BIUIMB HA BMICT HYKJIEIHOBHUX
KMCJIOT y TKAHUHAX Kapacsi 3BUMalHOro. Y Ke pu
KoHLeHTpauji 0,5 Mr/am> ciocrepiraeTbcesa JocTo-
BipHe 3HIKeHHa piBHA PHK Ta koediuieHnTa
PHK//ZIHK y 6inb1uocTi gocaigpkeHUX opratis, 1110
CBIlMUTb IMPO TMPUTHIYEHHA CUHTETUYHHUX
IIPOLLECIB.

[Ipy nigBUILEHHI KOHUEeHTpauii ad.sato-
kcuny B1 1o 1 mr/am® edekr crae 6inb Bupa-
KeHUM: 3HWxeHHa BMmicty PHK craHoBHTBH Yy
cepeguboMy 25-359% BiZHOCHO KOHTpOJIIO, a
cniBBigHomenHss PHK/JIHK 3meHmyeTbcs g0
0,52-0,71 3anexxHo BiJ TKaHUHHU. lle Bkasye Ha
NPUTHiYeHHS  OIJIOKCUMHTETUYHOI aKTUBHOCTI
KJIITUH Ta 3pOCTaHHSl eHepreTUYHHUX BUTpPAT Ha
i TPUMaHHA XXUTTEAIATBHOCTI.

BusasJieHi 3MiHU CynpoOBO/KYBaIACSA ITiABU-
meHHAM akTuBHOCTi /IHKa3u Tta PHKa3zy, mo €
CBilMEHHAAM aKTHUBAL{il mpoueciB Jerpagauil
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