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In this study, dose-dependent effects of Ilunularic acid
(LA) on some physiological, cytogenetic, biochemical
and anatomical parameters were investigated in Allium
cepa L. bulbs. For this purpose, physiological parameters
to be analyzed experimentally: germination percentage,
root length, root number and fresh weight, cytogenetic
parameters: micronucleus (MN) frequency, chromosomal
aberrations (CAs) and mitotic index (MI); biochemical
parameters were determined as catalase (CAT), superoxide
dismutase (SOD) activities, malondialdehyde (MDA) level
and free proline (Pr) content. In addition, cross-sections
were taken from the roots and structural changes in meristem
cells were examined. Onion bulbs were divided into four
groups as one control and three treatments. The bulbs
of the control group were kept in cuvettes containing tap
water and the bulbs of the treatment group were kept in
cuvettes containing 1 mM, 5 mM and 10 mM LA for 7 days.
LA administrations caused a decrease in all investigated
physiological parameter values, an increase in the frequency
of MN and CAs, and reduce in MI compared to control
group. In addition, LA application caused dose-related
increases in CAT and SOD activities and MDA and Pr
levels compared to control group. LA application promoted
CAs such as sticky chromosome, spindle fiber damage,
vagrant chromosome, reverse polarization in root meristem
cells. After all LA applications, root anatomical structure
changes such as epidermis cell deformations, flattened cell
nucleus and unclear transmission tissue were observed and
it was determined that these changes reached a maximum
at 10 mM LA dose. As a result, it has been understood that
high doses of LA promote multi-directional toxicity and the
Allium ftest is a very reliable test in determining this toxicity.
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germination, Genotoxicity, Lunularic acid, Meristematic
cell damage.

BU3HAYEHHA UUTO- I TEHOTOKCHUYHOI'O
BIUIMBY JIVHYJISPOBOI KMUCJIOTU

B KJIITUHAX KOPEHEBOI BEPXIBKOBOI
MEPUCTEMMU ALLIUM CEPA L.

Y upoMy nmociimkeHHi OyJ0 BHUBYEHO A0303aJEXHUI
BIUTMB JyHYJIsipoBoi kuciaotu (LA) Ha nesiki izionorivy-
Hi, IINTOreHeTUYHi, OiOXiMiUHiI Ta aHATOMIYHI MapaMeTpu
uuoynuH Allium cepa L. EXcriepuMeHTaIbHUM 1ILUISIXOM
OyJI0 MpoaHali30BaHO TaKi (hi3i0JIOTiUuHI HapaMeTpu:
BiICOTOK MpPOPOCTaHHS, OOBXWMHA KOpPEHS, KiJIbKiCTb
KOpEeHiB Ta CBia Maca; LIMTOIeHETHYHi MapaMeTpu:
yacTtota Mikposimep (MN), xpomocoMHi adepatiii (CA)
Ta MiToTnyHuil iHmekc (MI); OGioximiuHi mapameTpu
BU3HAY&IM SK piBHI akTUBHOCTI Katanasu (CAT),
cynepokcuanucmytasu (SOD), manonmianpaeriny (MDA)
Ta BMicT BinmbHoro mpojiHy (Pr). Kpim Ttoro, Oyno
3pO0JICHO TIONEPeYHi pO3pi3M KOPEHIiB 1 BUBYEHO
CTPYKTYpPHi 3MiHM B KJIIiTMHaX MepucTeMu. LlnOynuHu
PO3MIMMIM HAa YOTUPM TPYNMU — KOHTPOJBHY Ta TPH
rpynu st oopobku. LIMOyaMHM 3 KOHTPOJBHOI TPYNuU
30epiraii B KIOBeTaX, SIKi MiCTWJIM BOJOMIPOBIAHY BO-
Ny, UMOYIMHU Tpyn oOpoOKM 30epiraii B KIOBETaX,
gaki mictiwoim 1 MM, 5 MM Ta 10 MM LA, mipotsirom 7
nHiB. Bukopucranus LA cnpuuuHWIO 3HUKEHHST BCiX
MMOKA3HUKIB MOCIIIKYBAaHUX ITapaMeTpiB, 30UIbIICHHS
yactotu MN T1a CA i 3HWXEHHSI MITOTMYHOTO iH-
JIeKCY MOPiBHSIHO 3 KOHTPOJBbHOIO rpymow. Kpim Toro,
3acTocyBaHHSI LA CHpUYMHUIO [10303aJ€XHi TMiIBU-
meHHs akTuBHOCTI CAT i SOD Ta piBHiB MDA i Pr
MOPiBHSHO 3 KOHTPOJIBHOIO rpynoio. 3acTtocyBaHHs LA
CMPUSITIO PO3BUTKY TaKMX XPOMOCOMHUX abepalliii, sIK
«JTUTIKa» XpOMOCOMa, TIOLIKOIKEHHsI HUTOK BepeTeHa,
BarpaHTHa XpOMOCOMa, 3BOPOTHA MOJISIpU3allisl B KJIi-
THMHAaX KopeHeBoi Mepuctemu. Ilicasa 3actocyBanHs LA
cHocTepirajm Taki 3MiHM aHAaTOMIYHOI CTPYKTYpU KO-
peHs, K aedopMallis KJITUH eMdiAepMicy, CIUIIOCHYTE
SIPO KJIITUHU Ta HEYiTKa TpaHCMiciliHa TKaHWHA; OyJIo
BCTAHOBJIEHO, 1O 1li 3MiHU IOCSITaJli CBOTO MaKCUMY-
My nipu ao3yBaHHi LA B 10 MM. Byno Bu3HaueHo, 1110
BUCOKi 103U LA cripusitoTb BAHUKHEHHIO TOKCUYHOCTI
MYJIBTUHAIIPABJICHO] Iii i TecT 3 BUKOpUCTaHHIM Allium
Iy>Ke HamdiliHO BU3HAYAE ii TOKCUYHICTD.

Karouosi caosa: Allium cepa, cuctema aHTUOKCHIAHT-
HOTO 3aXWUCTy, MPOPOCTAHHSI LMOYJIWH, TEHOTOKCUY-
HiCTb, JYHYJISIPOBa KHWCJIOTA, ITOIIKOMXEHHS KIIITUH
MEPHUCTEMU.
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