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4-Hydroxycoumarin is an aromatic substance which is 
metabolized in liver and used as a therapeutic agent for 
various diseases. We aimed to determine the impact of 
4-Hydroxycoumarin on HepG2 cells according to their 
viability, proliferation, adhesion and gene expression of 
cellular behavior parameters. Inhibitory concentration 50 
(IC50) of 4-Hydroxycoumarin was detected on HepG2 cells. 
After determining the optimal time and concentration, the 
effect of 4-Hydroxycoumarin on viability, proliferation and 
adhesion of HepG2 cells were observed. Gene expressions 
of Ki-67, MMP-2, MMP-9 and piR-823 expression were 
determined by using Real Time-Polymerase Chain Reaction. 
IC50 value of 4-Hydroxycoumarin on HepG2 cells was 5 
�M at the 48th hour (p < 0.001). 5 �M at the 48th hour 
of 4-Hydroxycoumarin caused to decrease of proliferation 
(p < 0.001) and viability of HepG2 cells (p < 0.001).  
Viability rate were supported by hematoxylin-eosin staining. 
Adhesion of cells increased on 4-Hydroxycoumarin treated 
cells compared to control (p < 0.001). While Ki-67 gene 
expression of 4-Hydroxycoumarin treated group decreased 
(p < 0.001); upregulation of MMP-2, MMP-9 and piR-
823 expressions were determined in 4-Hydroxycoumarin 
treated group (p < 0.001). According to the cellular and 
genetic perspective, 4-Hydroxycoumarin might be useful 
to treat hepatocellular carcinoma. High adhesion and 
proliferation are the main characteristics of HepG2 cells, 
4-Hydroxycoumarin treatment caused to lose these functions. 
The genetic markers of these characteristics also supported 
the same result. These are first findings about the effect of 
4-Hydroxycoumarin on piR-823 and genes which are key 
features of cellular survival mechanisms.  
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ÂÏËÈÂ 4-Ã²ÄÐÎÊÑÈÊÓÌÀÐÈÍÓ ÍÀ 
ÊË²ÒÈÍÍ² ÒÀ ÃÅÍÅÒÈ×Í² ÕÀÐÀÊÒÅÐÈÑÒÈÊÈ 
ÊË²ÒÈÍ ÃÅÏÀÒÎÖÅËÞËßÐÍÎ¯ ÊÀÐÖÈÍÎÌÈ

4-ã³äðîêñèêóìàðèí – öå àðîìàòè÷íà ðå÷îâèíà, 
ÿêà âèðîáëÿºòüñÿ â ïå÷³íö³ òà âèêîðèñòîâóºòüñÿ â 
ÿêîñò³ òåðàïåâòè÷íîãî çàñîáó ïðè áàãàòüîõ õâîðî-
áàõ. Ìåòà íàøîãî äîñë³äæåííÿ ïîëÿãàëà ó âèçíà-
÷åíí³ âïëèâó 4-ã³äðîêñèêóìàðèíó íà êë³òèíè HepG2, 
à ñàìå íà ¿õíº âèæèâàííÿ, ïðîë³ôåðàö³þ, àäãåç³þ, 
åêñïðåñ³þ ãåí³â, ïàðàìåòðè ïîâåä³íêè êë³òèí. Áó-
ëî âèÿâëåíî ³íã³á³òîðíèé âïëèâ êîíöåíòðàö³¿ 50 
(IC50) 4-ã³äðîêñèêóìàðèíó íà êë³òèíè HepG2. Ï³ñ-
ëÿ âèçíà÷åííÿ îïòèìàëüíîãî ÷àñó ³ êîíöåíòðàö³¿
ñïîñòåð³ãàëè âïëèâ 4-ã³äðîêñèêóìàðèíó íà âèæè-
âàííÿ, ïðîë³ôåðàö³þ ³ àäãåç³þ êë³òèí HepG2. Åêñ-
ïðåñ³þ ãåí³â Ki-67, MMP-2, MMP-9 ³ piR-823 
âèçíà÷àëè çà äîïîìîãîþ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ 
ðåàêö³¿ ó ðåàëüíîìó ÷àñ³. Çíà÷åííÿ IC50 4-ã³äðî-
êñèêóìàðèíó äëÿ âïëèâó íà êë³òèíè HepG2 ñòà-
íîâèëî 5 ìêÌ ñòàíîì íà 48-ó ãîäèíó (p < 0,001). 
Âïëèâ 5 ìêÌ 4-ã³äðîêñèêóìàðèíó ñòàíîì íà 48-ó 
ãîäèíó ñïðè÷èíèâ çíèæåííÿ ïðîë³ôåðàö³¿ (p < 
< 0,001) ³ âèæèâàííÿ êë³òèí HepG2 (p < 0,001). Ð³-
âåíü âèæèâàííÿ âèçíà÷àëè çà äîïîìîãîþ ôàðáó-
âàííÿ ãåìàòîêñèë³íîì-åîçèíîì. Ð³âåíü àäãåç³¿ êë³-
òèí, îáðîáëåíèõ 4-ã³äðîêñèêóìàðèíîì, ï³äâèùèâñÿ 
ïîð³âíÿíî ç êîíòðîëåì (p < 0,001). Ð³âåíü åêñïðåñ³¿ 
ãåíó Ki-67 ó ãðóï³, îáðîáëåí³é 4-ã³äðîêñèêóìàðèíîì, 
çíèçèâñÿ (p < 0,001); ïîçèòèâíà ðåãóëÿö³ÿ åêñïðåñ³¿ 
MMP-2, MMP-9 òà piR-823 áóëà âñòàíîâëåíà ó
ãðóï³, îáðîáëåí³é 4-ã³äðîêñèêóìàðèíîì (p < 0,001).
Ç êë³òèííî¿ ³ ãåíåòè÷íî¿ òî÷êè çîðó 4-ã³äðîêñèêó-
ìàðèí ìîæå áóòè êîðèñíèì ïðè ë³êóâàíí³ ãåïà-
òîöåëþëÿðíî¿ êàðöèíîìè. Âèñîêèé ð³âåíü àäãåç³¿ ³
ïðîë³ôåðàö³¿ – öå îñíîâí³ õàðàêòåðèñòèêè êë³òèí
HepG2, çàñòîñóâàííÿ 4-ã³äðîêñèêóìàðèíó ñïðè÷è-
íèëî âòðàòó öèõ ôóíêö³é. Ãåíåòè÷í³ ìàðêåðè öèõ
õàðàêòåðèñòèê òàêîæ ï³äòâåðäèëè öåé ðåçóëüòàò. 
Öå ïåðø³ ðåçóëüòàòè äîñë³äæåííÿ ùîäî âïëèâó 
4-ã³äðîêñèêóìàðèíó íà piR-823 ³ ãåíè, ÿê³ º êëþ-
÷îâèìè õàðàêòåðèñòèêàìè ìåõàí³çì³â âèæèâàííÿ 
êë³òèí.

Êëþ÷îâ³ ñëîâà: 4-ã³äðîêñèêóìàðèí, ìàòðè÷íà ìåòàëî-
ïðîòå¿íàçà, piRNA, piR-823, ãåïàòîöåëþëÿðíà êàð-
öèíîìà.
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