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Calcium supersaturation in urine during hyperoxaluria can 
lead to renal calcium oxalate (CaOx) stone deposition; 
a condition termed as nephrolithiasis. Recent genetic 
studies indicate the possibility of epigenetic alterations 
during nephrolithiasis. We aimed to study the influence 
of renal CaOx stone formation on the global levels of 
5-methylcytosine (5 mC) and 5-hydroxymethycytosine (5 
hmC) in hyperoxaluric rat kidney. In this study, twelve 
male Wistar rats were divided equally into two groups 
(control and experimental). Animals in the experimental 
group received 2.5 % (w/v) sodium oxalate in 5 ml of 
sterile water, every day, orally for four weeks to induce 
hyperoxaluria. At the end of four weeks, urine parameters, 
serum biochemistry and renal histopathological changes 
were evaluated. Global 5mC and 5hmC levels were analysed 
using enzyme-linked immune sorbent assay (ELISA), and 
renal mRNA expression of DNMTs and TET genes were 
also determined. Urine parameters and serum biochemistry 
showed that rats fed with 2.5 % (w/v) sodium oxalate 
orally for four weeks developed hyperoxaluria (p < 0.05). 
Histopathological evaluation of hyperoxaluric rat kidneys 
showed the deposition of CaOx crystals and marked tubular 
injury. ELISA showed significantly high levels of 5 hmC (p 
< 0.0001) in the kidneys of rats with renal CaOx stones, 
whereas 5 mC was only slightly significant (p < 0.05) as 
compared to the control rats. mRNA expression of TET 2, 
a regulator of DNA demethylation process, was found to be 
significantly upregulated (p < 0.01) in the rats with CaOx 
kidney stones. This preliminary study showed some early 
evidence of epigenetic modifications being influenced by 
hyperoxaluria-induced renal CaOx stones, which may likely 
contribute to the transcriptional regulation during CaOx 
nephrolithiasis.

Key words: Hyperoxaluria; kidney stones; DNA methylation; 
5-methylcytosine; 5-hydroxymethylcytosine.

ÏÎÏÅÐÅÄÍ² ÄÎÊÀÇÈ ÇÌ²Í Ó ÌÅÒÈËÞÂÀÍÍ² 
ÒÀ Ã²ÄÐÎÌÅÒÈËÞÂÀÍÍ² ÄÍÊ Ó ÍÈÐÊÀÕ 
ÙÓÐ²Â ÂÍÀÑË²ÄÎÊ ÓÒÂÎÐÅÍÍß 
ÐÅÍÀËÜÍÈÕ ÊÀËÜÖ²É-ÎÊÑÀËÀÒÍÈÕ 
ÊÀÌÅÍ²Â, ²ÍÄÓÊÎÂÀÍÈÕ 
Ã²ÏÅÐÎÊÑÀËÓÐ²ªÞ

Íàäëèøêîâèé âì³ñò êàëüö³þ â ñå÷³ âíàñë³äîê ã³ïåð-
îêñàëóð³¿ ìîæå ïðèçâîäèòè äî óòâîðåííÿ ðåíàëüíèõ 
êàëüö³é-îêñàëàòíèõ êàìåí³â (CaOx), òîáòî íåôðî-
ë³ò³àçó. Íåùîäàâí³ ãåíåòè÷í³ äîñë³äæåííÿ âèÿâèëè 
â³ðîã³äí³ñòü åï³ãåíåòè÷íèõ çì³í ï³ä ÷àñ íåôðîë³ò³àçó. 
Íàøà ìåòà ïîëÿãàëà ó âèâ÷åíí³ âïëèâó óòâîðåííÿ
ðåíàëüíèõ CaOx êàìåí³â íà çàãàëüí³ ð³âí³ 5-ìåòèë-
öèòîçèíó (5 mC) ³ 5-ã³äðîìåòèëöèòîçèíó (5 hmC) ó 
íèðêàõ ùóð³â, óðàæåíèõ ã³ïåðîêñàëóð³ºþ. Ó öüîìó 
äîñë³äæåíí³ äâàíàäöÿòü ñàìö³â ùóð³â ë³í³¿ Â³ñòàð 
ïîä³ëèëè ïîð³âíó íà äâ³ ãðóïè (êîíòðîëüíó ³ åêñ-
ïåðèìåíòàëüíó). Òâàðèíè â åêñïåðèìåíòàëüí³é ãðóï³ 
îòðèìóâàëè 2,5 % (ì/îá) îêñàëàòó íàòð³þ â 5 ìë 
ñòåðèëüíî¿ âîäè ïåðîðàëüíî ùîäíÿ ïðîòÿãîì ÷îòèðüîõ 
òèæí³â äëÿ ³íäóêö³¿ ã³ïåðîêñàëóð³¿. Íàïðèê³íö³ ÷î-
òèðüîõ òèæí³â ïðîâåëè îö³íêó ïàðàìåòð³â ñå÷³, á³î-
õ³ì³÷íèõ ïîêàçíèê³â ñèðîâàòêè òà ðåíàëüíèõ ã³ñòî-
ïàòîëîã³÷íèõ çì³í. Áóëî ïðîàíàë³çîâàíî çàãàëüí³ 
ð³âí³ 5 mC òà 5 hmC çà äîïîìîãîþ ³ìóíîôåðìåíò-
íîãî àíàë³çó (ELISA) òà âñòàíîâëåíî ðåíàëüíó ìÐÍÊ 
åêñïðåñ³þ ãåí³â DNMTs òà TET. Ïàðàìåòðè ñå÷³ ³ 
á³îõ³ì³÷í³ ïîêàçíèêè ñèðîâàòêè ïðîäåìîíñòðóâà-
ëè, ùî ï³ñëÿ ïåðîðàëüíîãî îòðèìàííÿ 2,5 % (ì/îá)
îêñàëàòó íàòð³ÿ ïðîòÿãîì ÷îòèðüîõ òèæí³â ó ùó-
ð³â ðîçâèíóëàñü ã³ïåðîêñàëóð³ÿ (p < 0,05). Ã³ñòîïà-
òîëîã³÷íà îö³íêà íèðîê ùóð³â, âðàæåíèõ ã³ïåð-
îêñàëóð³ºþ, ïîêàçàëà â³äêëàäåííÿ êðèñòàë³â CaOx 
òà âèðàæåíå âðàæåííÿ êàíàëüö³â íèðîê. Ðåçóëüòàòè 
ELISA ïðîäåìîíñòðóâàëè çíà÷íî âèù³ ð³âí³ 5hmC 
(p < 0,0001) ó íèðêàõ ùóð³â ç ðåíàëüíèìè CaOx 
êàìåíÿìè ó òîé ÷àñ, ÿê ð³âí³ 5mC áóëè ìåíø 
çíà÷íèìè (p < 0,05) ïîð³âíÿíî ç ùóðàìè ó êîíòðî-
ë³. Áóëî âèÿâëåíî, ùî ð³âåíü åêñïðåñ³¿ ìÐÍÊ TET 2, 
ðåãóëÿòîðà ïðîöåñó äåìåòèëþâàííÿ ÄÍÊ, áóâ çíà÷-
íî ï³äâèùåíèé (p < 0,01) ó ùóð³â ç CaOx êàìåíÿìè 
â íèðêàõ. Öå ïîïåðåäíº äîñë³äæåííÿ ïðîäåìîíñò-
ðóâàëî ðàíí³ äîêàçè åï³ãåíåòè÷íèõ ìîäèô³êàö³é ï³ä
âïëèâîì ³íäóêîâàíèõ ã³ïåðîêñàëóð³ºþ ðåíàëüíèõ 
CaOx êàìåí³â, ùî ìîæå ñïðèÿòè òðàíñêðèïö³éí³é 
ðåãóëÿö³¿ ï³ä ÷àñ CaOx íåôðîë³ò³àçó.

Êëþ÷îâ³ ñëîâà: ã³ïåðîêñàëóð³ÿ, êàìåí³ ó íèðêàõ,
ìåòèëþâàííÿ ÄÍÊ, 5-ìåòèëöèòîçèí, 5-ã³äðîêñèìå-
òèëöèòîçèí.
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