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PE®EPAT

JAunuiomuas pa6ora: 43 ctp., 12 puc., 35 UCTOUH.

Karouesnbie cioBa: YO-C; POCT; AKTUBHBIE ®OPMbI KMCJIIOPOJIA;
OKUCJUTEJBHBIN CTPECC; AHTUOKCHUIAHTEI; APABUJIOTICHC.

AKTYaJIbHOCTh: CBET SIBISCTCS OJHUM U3 BaXHEUIIUX (PaKTOPOB
OKpPY aIOILEl Cpeibl, KOTOPBIE BIUSAIOT HA POCT M Pa3BUTHE BBICIIUX pacTeHui. B
NOCJIEIHUE TOAbl TOKa3aHo, 4ro yMmepeHHoe Y®-C wu3nyyeHue MoKer
CTUMYJIHPOBATh POCT U Pa3BUTHE PACTCHHM, YBEIUYHBas UX (POTOCHHTETUYECKYIO
aKTUBHOCTb U IOBBIIIAs coepkaHue xjaopodpuiuia. OqHaKo, €Cau HHTEHCUBHOCTD
Y ®-C uznydenus upe3mepHa, 00pab0oTKa UM MOKET BbI3bIBaTh noBpexaeHus JJHK
1 MeMOpaH, 3aIyCcKaTh OKUCIUTENbHBIA CTPECC, YTO TPUBOJIUT K 3aMEJICHUIO POCTa
Y Pa3BUTHA UJIU JaKe TUOENI pacTeHUSI.

OobexT uccaenoanus: Arabidopsis thaliana (L.) Heynh.

Iesb padoThbi: M3yunTh BIussHUE Bo3aeucTBrs Y @-C Ha mpopacTaHue CEMSH
u ypoBeHb reHepanmu ADK B kiretkax kopus Arabidopsis thaliana u ouenutsh
3 PEeKTUBHOCTh AHTUOKCUIAHTOB B CHIDKEHUM HakoruieHus A®K B oTBer Ha
o0pabotky YO-C.

Metoabl uccC/IeOBAHUA: CTaHAAPTU3HPOBAHHBIE POCTOBBIE TECTHI C
o0nyueHrneM NpopocTKoB U ceMsiH Y@ u uzmepenue renepanuun ADK B xkopHsx
pacTeHU ¢ UCTI0JIb30BaHUEM (DITyOpPECIIEHTHOTO 30H1a quruapostuauyM (1I9).

B pesyabrare padorbl ObLI0 mokazaHo, uyTo Y@P-C o0Ka3bIBaio
cTuMyupyronmii 3ddekt npu obiaydeHun mnpopoctkoB Arabidopsis thaliana B
TeueHue 3 MUH (HaAOJIOAANIOCh yBEIWYEHUE MpUpocta KopHs Ha 12,9%), Ooiee
JUIUTeNbHOE Bo3aeicTBrue Y @ nuurudupoaio poct. [Ipu o0nyuenun Y@ B TeueHue
60 MHH pOCT TOMHOCTHIO ocTaHaBnuBaics. OOmyueHue cemsH YD okasbIBajio
CTUMYJIUpYIOIIHi 3 PeKT: nnmHa KopHa npu o0aydeHnn 60 MUH yBEIUYMIIACh Ha
14%. OOpaboTtka pactenuid Y® B TeueHne 60 MHUH BbI3bIBAJIA YBEJIWYEHUE
MHTEHCUBHOCTU (yopecueHiuu JI'D B koHUMKaxX KopHel B 2,15 pasa, B 3penoi
30HE KOpHS — B 1,6 pa3 Mo CpaBHEHUIO C KOHTPOJIEM, YTO TOBOPUT O cuHTe3e ADK.
[Ipu noOaBIEeHWM AHTHOKCUIAHTOB Tmepen oOnydenueM Y@ Habmoaanoch
yMEHbIIEHUE MHTEHCUBHOCTH (iryopecueHumu JI'D B KopHsx apabuporicuca 1o
cpaBHeHMIO C¢ BozzaeiicTBuemM Y®-C B pactBope Oydepa, mpu 3ToM Hambosiee
3¢ ()EeKTUBHBIMU aHTHOKCUIAHTaAMU BbICTymanu THomoueBuHa W COJl, a Takxke
uaruoutop HAJI®H-okcunaz (DPl). Dto roBoput o Tom, uro Y® B mepBylo
ouepeib CTUMYJHUPYET CHHTE3 BBICOKOAKTUBHBIX (OpM  KHUCIOpoJa —
TUAPOKCUIBHBIX W CYNEPOKCUAAHUOHHBIX paaukainoB, npu stom HAJDPH-
OKCH/JIa3bl, BEPOATHO, UTPAIOT BAXKHYIO POJIb B YCUJICHUH JTAaHHOTO 3 (DeKTa.



PODEPAT

JAbinnomuas padora: 43 crap., 12 man., 35 KpbIH.

Katouasbis cioBbl: YO-C; POCT; AKTBIYHBISI ®OPMBI KICJIAPOJTY;
AKICJIAJIBHBIX CTPOC; AHTBIAKCIAAHTEI; APABIIOIICIC.

AKTyaJIbHACHb: CBATIO 3'SyJseiila agHbIM 3 HalBaXHEUIbIX (akTapay
HABaKOJIbHATA acSPOJ3S, KIS YIUTBIBAIOIh HA POCT 1 Pa3BIIlIIE BRIMIIUIIBIX PACIIH.
Y amommHis ragsl makazaHa, mro ymepanae Y®-C BblIpaMeHbBaHHE MOXKa
CTBIMYJISIBAllb POCT 1 pa3Bill€ paciiH, MaBsIIYBalOYbl 1X (OTACIHTITHIYHYIO
aKTBIYHACIH 1 MABBIIIAIOYBl YTpbIMaHHE Xjapadina. AJHaK, Kami 1HTIHCIVHACIb
YO®-C BeImMpaMeHbBAHHS 3aHA]Ta BBICOKAS, STO Y3A3€SIHHE MOXKAa BBIKIIIKAIlh
namkomxkanHe JJHK 1 MmemOpaH, 3amyckanib akicJsUIbHBI CTPAC, IITO NPBIBOA3ILD 1
3amaBOJICHHS POCTY 1 pa3BilIllsd Il HaBaT T10e1 paciiHBbI.

A0’exT macienaBanns: Arabidopsis thaliana (L.) Heynh.

Mbra padorbl: BBIBYYbIb YIUIBy Yy3a3eaHHS Y®-C Ha mpapacTaHHE
HaceHHs 1 y3poBeHb reHepaipli ADK ¥ kapanéBeix kiretkax Arabidopsis thaliana i
alaHilb 3QEeKThIYHACIb aHThIAKCIIAHTAY ¥ 3HIXKAHHI HazanamBaHHsI ADK ¥ agkas
Ha anpanoyky Y ®-C.

Metaabl  JacjieJaBaHHSI:CTaHJIAPThI3aBaHbIl  POCTaBbIA  TACTHI 3
anpaMeHbBaHHEM IMpapocTkay 1 HaceHHS Y® 1 BeimsipaHHe reHepainpbli ADPK y
KApHAX paciiH 3 BBIKAPBICTAHHEM (IIyap3CLPHTHAra 30HJA JbIT1IPa’ThIIbIyM
(A9).

Y BbiHiKYy padorbl 0bLIO mNaka3aHa, wmwro mro Y®-C aka3Bana
CTBIMYJIFOIOYBI A(EKT Mphl anpamsiHeHHI mpapoctkay Arabidopsis thaliana na
npatsary 3 MmiH (Hasipanacs HaBeIlYdHHE NpbIpocTy KopaHd Ha 12,9%), Gosbii
npartsriae y3azesHae Y @ inridipasaina poct. [1psl anpamsHenHi Y @ na npartsary 60
MIH POCT TIOYHacUlO chblHAYCA. AnpaMmsHeHHe HaceHHs Y® aka3pana
CTBIMYJIIOIOUBI 3(DEKT: ay>KbIHA KOpaHs Mpbl anpamMsiHeHH1 60 MiH NaBsUTIYbUIACS HA
14%. Amnpanoyka pacnin Y@ Ha npausry 60 MiH BBIKIIKaJa MaBellydHHE
1HTAHCIYHacHl ¢uayapacupHupl JAI'D ¥ koHubikax kapaH€y y 2,15 pasbl, y 30HE
YCMOKTBaHHS KopaHs — y 1,6 pa3oy y mapayHaHHI 3 KaHTpoJieM, IITO Kaxa ad
cintaze A®K. Ilpbl nanaHHi aHTBIaKCigaHTay Tepaja amnpaMeHbBaHHeM YD
Hazipajacs NaMsHIIAHHE IHTAHCIYHaci duyapacipHipbl JAI'D ¥ kapaHsax
apa0ifomncicy ¥ napayHanti 3 y3azessHaeM Y ®-C y pactBopsl Oydepa, mpbl II3ThIM
HalOOJMbII  D(PEKTHIYHBIMI  AHTHIAKCIJAHTAMl  BBICTYNalll  ThisIMayaBiHA 1
cynepakciaapicMyTaza, a Takcama 1Hrioitap HAJI®H-akcigaz (DPI). I'arta
CBEIUYbILb a0 ThIM, IITO Y@ y MEpIIyI0 Yapry CThIMYJIIO€ CIHT33 BHICOKAAKTHIYHBIX
dbopmay Kicaapoy — ripakCiIbHBIX 1 CYTIEPOKCIIaHIEHHBIX paablKajiay, Ipbl IITHIM
HAJI®H-akcinas3bl, Beparojina, ryjsiolb BAXKHYIO POJIIO Ba Y3MaIlHEHH] Jaj3eHara

aexTy.



ABSTRACT

Graduate work: 43 p., 12 fig., 35 sources.

Keywords: UV-C; GROWTH; REACTIVE OXYGEN SPECIES;
OXIDATIVE STRESS; ANTIOXIDANTS; ARABIDOPSIS.

Relevance: light is one of the most important environmental factors that
influence the growth and development of higher plants. In recent years, it has been
shown that moderate UV-C radiation can stimulate the growth and development of
plants by increasing their photosynthetic activity and chlorophyll content. However,
if the intensity of UV-C radiation is excessive, this treatment can cause damage to
DNA and membranes, trigger oxidative stress, which can lead to stunted growth and
slower development or even death of the plant.

Research object: Arabidopsis thaliana (L.) Heynh.

The aim of the work: study the effect of UV-C exposure on seed germination
and the level of ROS generation in Arabidopsis thaliana root cells and evaluate the
effectiveness of antioxidants in reducing ROS accumulation in response to the UV-
C treatment.

Research methods: standardized growth tests with UV irradiation of
seedlings and seeds and measurement of ROS generation in plant roots using the
fluorescent probe dihydroethidium (DHE).

As a result, we found out that UV-C had a stimulating effect when
Arabidopsis thaliana seedlings were irradiated for 3 min (an increase in root growth
of 12.9% was observed); longer exposure to UV inhibited growth. When exposed to
UV for 60 min, growth stopped completely. Irradiation of seeds with UV had a
stimulating effect: the root length increased by 14% after irradiation for 60 min.
Treatment of plants with UV for 60 min caused an increase in the intensity of DHE
fluorescence in Arabidopsis root tips by 2.15 times, in the mature root zone — by 1.6
times compared to the control, which indicates the synthesis of ROS. When
antioxidants were added before UV irradiation, a decrease in the fluorescence
intensity of DHE in Arabidopsis roots was observed compared to exposure to UV-
C in a buffer solution, with the most effective antioxidants being thiourea and SOD,
as well as NADPH oxidase inhibitor (DPI). This suggests that UV primarily
stimulates the synthesis of highly reactive oxygen species — hydroxyl and
superoxidation radicals, with NADPH oxidases likely playing an important role in
enhancing this effect.



