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1. Jlinigauit npodinb, BiTbHOPaJMKabHi Ta TPAHCIIOPTHI POLeCH 3apOJKiB B'IOHA 3a BILIMBY MOXigHUX 1,4~
Ha(TOXIHOHY

2. Lipid profile, free radical and transport processes in loach embryos under the influence of 1,4-naphthoquinone
derivatives

Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA JOCIIKEHHIO BIUIMBY 2-XJ10p0-3-Tigpokcu-1,4-HaTOXiHOHY Ta
HOBOCHHTE30BaHUX aMigHux noxigHux ®O-1Ta ®O-2 Ha ninigHuit 1podinb, NpOOKCUIAaHTHO-aHTUOKCUIAHTHUN
roMeocTas Ta PyHKLiOHYBaHHS iOHTPAHCIIOPTHUX PepMEHTHUX cucTeM meMOpaH: Na+, K+-AT®a3u ta cymapHoi
Ca2+, Mg2+-3anexxHux AT®a3 3apoK0oBUX KJITUH B'IOHA IPOTATOM PaHHbOrO eMOpioreHesy. BcraHoBeHo, 1o 2-
xJ10po-3-rizpokcu-1,4-nadroxinon, noxigHi PO-1Ta GO-2 BIIMBAIOTh HA JiNigHKI NPOQiIb 3apoaKiB Ta
MIPU3BOIATD 1O 3HIKEHHS BMICTY JIiMiMiB HA BCIiX IOCHIIKYBaHUX CTaJlisIX pO3BUTKY. [IpoBeneHi fociimpKeHHs Ha
3apogkax Misgurnus fossilis L. 3a nii noxigaux 1,4-HaTOXiHOHY, 32 YMOB JOCJIiIKEHHS «in vivo» Ta in vitro
BKa3YIOTb Ha Te, 1O 1ii CIIOJIYKU MIPOSIBJISIIOTH L0303aJI€XKHY iHri6YBabHY Ail0 HA aKTUBHICTb Na+, K+-AT®a3u ta
cyMmapHoi akTuBHOCTI Ca2+, Mg2+-3anexxunx AT®Pa3 memOpaH 3apoAKOBUX KJITHH, BIUIMBAIOTh Ha BMicT TEK-

[IO3UTHUBHUX IIPOJYKTIB Ta IPU3BOISTH IO PO30a/laHCYBAHHS aKTUBHOCTI €H3MMIB aHTMOKCHUIAHTHOI cucTeMu. Ha



(oHi 3pocTaHHs aKTUBHOCTI CyNIepOKCUIAMCMYTa3! Ta KaTanasu 3apikcoBaHe 3HIDKEHHS aKTUBHOCTI
TIyTaTiOHNIEpPOKCUAA3U. 3a pe3ysibTaTaMu JBO(PAKTOPHOTO AUCIIEPCIHOTO aHali3y Bleplle BCTAHOBJIEHO, IO 2-
xJ10po-3-rinpokcu-1,4-HadroxiHoH Ta amigHi noxinHi O-1Ta GO-2 YMHAT, 3HaYHUIT BIIUB Ha BMmicT THK-
[IO3UTUBHUX NPOLYKTIB, aKTUBHICTb €H3MMiB AOC (CynepoKCUIAMCMYTa3u, KaTanasu Ta IIyTaTiOHIIEPOKCUIa3u),
Na+, K+- Ta cymapny Ca2+, Mg2+-AT®a3Hi akTUBHOCTi.

2. The thesis is devoted to research the impact of 2-chloro-3-hydroxy-1,4-naphthoquinone and newly synthesized
amide derivatives - 2-chloro-3-(3-oxo-3-(piperidine-1-yl)propylamine)-1,4-naphthoquinone (FO-1), 2-chloro-3-(3-
(morpholine-4-yl)-3-oxopropylamine)-1,4-naphthoquinone (FO-2) on the lipid profile, prooxidant-antioxidant
homeostasis and functioning of ion-transporting enzyme systems: Na+, K+- and summary Ca2+, Mg2+-dependent
ATPases of embryonic cells during early embryogenesis. It was established that all investigated compounds at
concentrations of 10-3-10-5 M exhibit embryotoxic effect causing delay and abnormalities of embryos and larvae
development that indicate an ability of the studied naphthoquinone derivatives to penetrate perivitelline space and
blastomeres plasma membrane. Quinone derivatives cause damage to integrity of the cytoplasm membrane, the
release of intracellular components into incubation medium and, ultimately, embryos death. The ultrastructure of
loach embryos which were incubated in medium with derivatives of 1,4-naphthoquinone at concentration of 10-5
M during the first hour of development (2 blastomeres) and at sixth hour of development (1024 blastomeres) was
characterized by a change in the electron density of the hyaloplasm and by the disorganization of organelles,
occurs damage of mitochondria and endoplasmic reticulum membranes. It should be noted that all investigated
compounds at concentrations of 10-5 M cause destruction of the embryo cells structure, which shows itself as a
violation of the integrity of the membranes, damage to the mitochondria, loss of christ, and an increase in the
number of lysosomes. The results of studies on the Misgurnus fossilis L. embryos which developed in the presence
of 2-chloro-3-hydroxy-1,4-naphthoquinone and amide derivatives FO-1 and FO-2 in the medium of incubation
showed that these compounds influenced on the lipid profile of the embryos and lead to a decrease in lipid content
at all stages of development. Conducted «in vivo» and in vitro studies of the action of 2-chloro-3-hydroxy-1,4-
naphthoquinone and the amide derivatives of FO-1and FO-2 on the Misgurnus fossilis L. embryos indicate that
these compounds exhibit dose-dependent inhibitory effect on the activity Na+, K+-ATPase and summary Ca2+-
ATPase of embryos cell membranes, influence on the TBARS content and lead to imbalance of antioxidant defense
system. The activities of superoxide dismutase and catalase increas in a dose-dependent manner while the activity
of glutathione peroxidase decrease occurs. According to the results of a two-factor ANOVA, it was first established
that 2-chloro-3-hydroxy-1,4-naphthoquinone and amide derivatives of FO-1and FO-2 have a significant impact on
the content of TBARS, the activity of antioxidant system enzymes (superoxide dismutase, catalase, glutathione
peroxidase), Na+, K+ and total Ca2+, Mg2+-dependent ATPase.
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