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In this study, dose-dependent effects of lunularic 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 test is a very reliable test in determining this toxicity.

Key words: Allium cepa, Antioxidant defense system, Bulb 

germination, Genotoxicity, Lunularic acid, Meristematic 
cell damage.

ÂÈÇÍÀ×ÅÍÍß ÖÈÒÎ- ² ÃÅÍÎÒÎÊÑÈ×ÍÎÃÎ 
ÂÏËÈÂÓ ËÓÍÓËßÐÎÂÎ¯ ÊÈÑËÎÒÈ
Â ÊË²ÒÈÍÀÕ ÊÎÐÅÍÅÂÎ¯ ÂÅÐÕ²ÂÊÎÂÎ¯ 
ÌÅÐÈÑÒÅÌÈ ALLIUM CEPA L.

Ó öüîìó äîñë³äæåíí³ áóëî âèâ÷åíî äîçîçàëåæíèé 
âïëèâ ëóíóëÿðîâî¿ êèñëîòè (LA) íà äåÿê³ ô³ç³îëîã³÷-
í³, öèòîãåíåòè÷í³, á³îõ³ì³÷í³ òà àíàòîì³÷í³ ïàðàìåòðè 
öèáóëèí Allium cepa L. Åêñïåðèìåíòàëüíèì øëÿõîì 
áóëî ïðîàíàë³çîâàíî òàê³ ô³ç³îëîã³÷í³ ïàðàìåòðè: 
â³äñîòîê ïðîðîñòàííÿ, äîâæèíà êîðåíÿ, ê³ëüê³ñòü 
êîðåí³â òà ñâ³æà ìàñà; öèòîãåíåòè÷í³ ïàðàìåòðè: 
÷àñòîòà ì³êðîÿäåð (MN), õðîìîñîìí³ àáåðàö³¿ (CA) 
òà ì³òîòè÷íèé ³íäåêñ (MI); á³îõ³ì³÷í³ ïàðàìåòðè 
âèçíà÷àëè ÿê ð³âí³ àêòèâíîñò³ êàòàëàçè (CAT),
ñóïåðîêñèääèñìóòàçè (SOD), ìàëîíä³àëüäåã³äó (MDA)
òà âì³ñò â³ëüíîãî ïðîë³íó (Pr). Êð³ì òîãî, áóëî 
çðîáëåíî ïîïåðå÷í³ ðîçð³çè êîðåí³â ³ âèâ÷åíî 
ñòðóêòóðí³ çì³íè â êë³òèíàõ ìåðèñòåìè. Öèáóëèíè 
ðîçä³ëèëè íà ÷îòèðè ãðóïè – êîíòðîëüíó òà òðè 
ãðóïè äëÿ îáðîáêè. Öèáóëèíè ç êîíòðîëüíî¿ ãðóïè 
çáåð³ãàëè â êþâåòàõ, ÿê³ ì³ñòèëè âîäîïðîâ³äíó âî-
äó, öèáóëèíè ãðóï îáðîáêè çáåð³ãàëè â êþâåòàõ, 
ÿê³ ì³ñòèëè 1 ìÌ, 5 ìÌ òà 10 ìÌ LA, ïðîòÿãîì 7 
äí³â. Âèêîðèñòàííÿ LA ñïðè÷èíèëî çíèæåííÿ âñ³õ 
ïîêàçíèê³â äîñë³äæóâàíèõ ïàðàìåòð³â, çá³ëüøåííÿ 
÷àñòîòè MN òà CA ³ çíèæåííÿ ì³òîòè÷íîãî ³í-
äåêñó ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ. Êð³ì òîãî,
çàñòîñóâàííÿ LA ñïðè÷èíèëî äîçîçàëåæí³ ï³äâè-
ùåííÿ àêòèâíîñò³ CAT ³ SOD òà ð³âí³â MDA ³ Pr 
ïîð³âíÿíî ç êîíòðîëüíîþ ãðóïîþ. Çàñòîñóâàííÿ LA 
ñïðèÿëî ðîçâèòêó òàêèõ õðîìîñîìíèõ àáåðàö³é, ÿê 
«ëèïêà» õðîìîñîìà, ïîøêîäæåííÿ íèòîê âåðåòåíà, 
âàãðàíòíà õðîìîñîìà, çâîðîòíà ïîëÿðèçàö³ÿ â êë³-
òèíàõ êîðåíåâî¿ ìåðèñòåìè. Ï³ñëÿ çàñòîñóâàííÿ LA
ñïîñòåð³ãàëè òàê³ çì³íè àíàòîì³÷íî¿ ñòðóêòóðè êî-
ðåíÿ, ÿê äåôîðìàö³ÿ êë³òèí åï³äåðì³ñó, ñïëþñíóòå 
ÿäðî êë³òèíè òà íå÷³òêà òðàíñì³ñ³éíà òêàíèíà; áóëî 
âñòàíîâëåíî, ùî ö³ çì³íè äîñÿãàëè ñâîãî ìàêñèìó-
ìó ïðè äîçóâàíí³ LA â 10 ìÌ. Áóëî âèçíà÷åíî, ùî 
âèñîê³ äîçè LA ñïðèÿþòü âèíèêíåííþ òîêñè÷íîñò³ 
ìóëüòèíàïðàâëåíî¿ ä³¿ ³ òåñò ç âèêîðèñòàííÿì Allium 
äóæå íàä³éíî âèçíà÷àº ¿¿ òîêñè÷í³ñòü.

Êëþ÷îâ³ ñëîâà: Allium cepa, ñèñòåìà àíòèîêñèäàíò-
íîãî çàõèñòó, ïðîðîñòàííÿ öèáóëèí, ãåíîòîêñè÷-
í³ñòü, ëóíóëÿðîâà êèñëîòà, ïîøêîäæåííÿ êë³òèí 
ìåðèñòåìè.
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