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Âñòóï. Íèðêîâî-êë³òèííèé ðàê (ÍÊÐ)
ñêëàäàº áëèçüêî 3% ñåðåä çëîÿê³ñíèõ ïóõëèí
äîðîñëîãî íàñåëåííÿ. Â îíêîóðîëîã³¿ öåé âèä íî-
âîóòâîðåíü ïîñ³äàº òðåòº ì³ñöå ï³ñëÿ ðàêó ïå-
ðåäì³õóðîâî¿ çàëîçè ³ ñå÷îâîãî ì³õóðà. Íåçâàæà-
þ÷è íà øèðîêå çàñòîñóâàííÿ ñó÷àñíèõ ìåòîä³â
ä³àãíîñòèêè ³ ë³êóâàííÿ, çàõâîðþâàí³ñòü ³
ñìåðòí³ñòü íà ÍÊÐ â Óêðà¿í³ ³ âñüîìó ñâ³ò³ íå-
âïèííî çðîñòàþòü [1, 2].

Ïåðåá³ã çàõâîðþâàííÿ òà ïðîãíîç õâîðîãî
³ç ÍÊÐ çàëåæèòü â³ä íèçêè ôàêòîð³â, ñåðåä ÿêèõ
çã³äíî ç Ðåêîìåíäàö³ÿìè ªâðîïåéñüêî¿ Àñîö³-
àö³¿ Óðîëîã³¿ (EAU) âèä³ëÿþòü àíàòîì³÷í³, ã³ñòî-
ëîã³÷í³, êë³í³÷í³ òà ìîëåêóëÿðí³. Äî àíàòîì³÷íèõ
â³äíîñÿòü TNM êëàñèô³êàö³þ American Joint
Committeeon Cancer (AJCC); äî ã³ñòîëîã³÷íèõ –
ñòóï³íü ÿäåðíî¿ àòèï³¿ çà Furhman, ã³ñòîëîã³÷-
íèé ï³äòèï ÍÊÐ, íàÿâí³ñòü ñàðêîìàòî¿äíî¿ äè-
ôåðåíö³àö³¿, ì³êðîâàñêóëÿðíî¿ ³íâàç³¿, íåêðîçó
ïóõëèíè, ³íâàç³¿ çáèðàëüíî¿ ñèñòåìè íèðêè; äî
êë³í³÷íèõ ôàêòîð³â íàëåæàòü çàãàëüíèé ñòàí
õâîðîãî, ëîêàëüí³ ñèìïòîìè, êàõåêñ³ÿ, àíåì³ÿ, ð³âí³
òðîìáîöèò³â òà íåéòðîô³ë³â, ñï³ââ³äíîøåííÿ
ê³ëüêîñò³ íåéòðîô³ë³â äî ê³ëüêîñò³ ë³ìôîöèò³â
[3]. Òàê, êîåô³ö³ºíò ðèçèêó – hazardratio (HR)
õâîðèõ ³ç ÍÊÐ òà ñòàä³ÿìè T2N0M0, T3N0M0 òà
T4N0M0 (ïî â³äíîøåííþ äî ñòàä³¿ T1N0M0)
ìàº çíà÷í³ â³äì³ííîñò³  ³ ñòàíîâèòü â³äïîâ³äíî
2,71, 5,20 òà 18,88. Âîäíî÷àñ, 5-ð³÷íå êàíöåð-ñïå-
öèô³÷íå âèæèâàííÿ – cancer specific survival
(CSS) õâîðèõ ³ç ñâ³òëîêë³òèííèì ÍÊÐ (ñêÍÊÐ),
ïàï³ëÿðíèì ÍÊÐ (ïÍÊÐ) òà õðîìîôîáíèì ÍÊÐ
(õðÍÊÐ) òàêîæ çíà÷íî â³äð³çíÿºòüñÿ ³ ñòàíî-
âèòü 71%, 91% òà 88% â³äïîâ³äíî, à HR ïðè II,
III òà IV ñòóïåíÿõ äèôåðåíö³àö³¿ ïóõëèíè çà
Furhman (ïî â³äíîøåííþ I ñòóïåíÿ) ñòàíîâèòü
â³äïîâ³äíî 1,16, 1,97 òà 2,82 [4, 5]. Çà îñòàííº
äåñÿòèð³÷÷ÿ áóëî âèâ÷åíî ÷èìàëî ìîëåêóëÿðíèõ
ïðîãíîñòè÷íèõ ôàêòîð³â, ñåðåä ÿêèõ âóãëåöåâà
àíã³äðàçà (CaIX), âàñêóëÿðíèé åíäîòåë³àëüíèé

ôàêòîð ðîñòó (VEGF), ã³ïîêñ³ÿ-³íäóêîâàíèé ôàê-
òîð (HIF), êë³òèííèé ìàðêåð ïðîë³ôåðàö³¿ Ki67,
ãîìîëîã ôîñôàòàçè ³ òåíçèíó (PTEN), Å-êàäãå-
ðèí, ïðîòå¿íè p53, p21 òà áàãàòî ³íøèõ. Ïðîòå,
íèí³ æîäåí ³ç âèâ÷åíèõ ìîëåêóëÿðíèõ ôàêòîð³â
íå ïðîäåìîíñòðóâàâ äîñòàòíüî¿ òî÷íîñò³ â ïðî-
ãíîçóâàíí³ ïåðåá³ãó ÍÊÐ òà íå º ðåêîìåíäîâà-
íèì äî çàñòîñóâàííÿ ó êë³í³÷í³é ïðàêòèö³ [3].

Â îñòàíí³ ðîêè óâàãà äîñë³äíèê³â ñôîêó-
ñîâàíà íà âèçíà÷åíí³ åêñïðåñ³¿ ð³çíîìàí³òíèõ
ãåí³â äëÿ ïðîãíîçóâàííÿ ïåðåá³ãó ÍÊÐ, ñåðåä
ÿêèõ îáíàä³éëèâó ðîëü â³äâîäÿòü ì³êðîÐÍÊ
(ì³ÐÍÊ) [6–9]. ²ñíóþòü äàí³ ùîäî âàæëèâîãî
çíà÷åííÿ miR-15à, ÿêà ïîõîäèòü ç êëàñòåðà õðî-
ìîñîìíî¿ ä³ëÿíêè 13q14, ó ïàòîãåíåç³ ÍÊÐ [12].
Ó çâ’ÿçêó ç öèì íàìè áóëî ïðèïóùåíî, ùî âè-
çíà÷åííÿ åêñïðåñ³¿ miR-15à ìîæå áóòè âèêîðèñ-
òàíî äëÿ ïðîãíîçóâàííÿ âèæèâàíîñò³ õâîðèõ ³ç
äàíîþ ïàòîëîã³ºþ.

Ìåòà äîñë³äæåííÿ: âñòàíîâèòè ïîòåíö³àë
çàñòîñóâàííÿ åêñïðåñ³¿ ì³êðîÐÍÊ-15à, âèçíà÷å-
íî¿ â òêàíèíàõ ïóõëèíè ó ÿêîñò³ ïðîãíîñòè÷íî-
ãî á³îìàðêåðà ÍÊÐ.

Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ. Ðåòðî-
ñïåêòèâíå äîñë³äæåííÿ áóëî äîçâîëåíî Åòè÷íîþ
êîì³ñ³ºþ Ëüâ³âñüêîãî íàö³îíàëüíîãî ìåäè÷íî-
ãî óí³âåðñèòåòó ³ì. Äàíèëà Ãàëèöüêîãî òà ïðî-
âîäèëîñü íà áàç³ êàôåäðè óðîëîã³¿ âêàçàíî¿ âèùå
óñòàíîâè, êë³í³êè Îáëàñíî¿ êë³í³÷íî¿ ë³êàðí³
Ëüâîâà òà Â³ää³ëó çàãàëüíî¿ òà ìîëåêóëÿðíî¿
ïàòîô³ç³îëîã³¿ ²íñòèòóòó ô³ç³îëîã³¿ ³ì. Î.Î. Áî-
ãîìîëüöÿ ÍÀÍ Óêðà¿íè âïðîäîâæ 2015–2017 ðð.

Ïðè ï³äãîòîâö³ äî äîñë³äæåííÿ áóëî ïðî-
àíàë³çîâàíî àðõ³âí³ ³ñòîð³¿ õâîðîá ïàö³ºíò³â ³ç
ÍÊÐ, ÿêèì áóëî ïðîâåäåíî õ³ðóðã³÷íå ë³êóâàí-
íÿ – ïàðö³àëüíó ÷è ðàäèêàëüíó íåôðåêòîì³þ â
ïåð³îä ç 2008 äî 2012 ð., ç ïîäàëüøèì ïàòîìîð-
ôîëîã³÷íèì àíàë³çîì: òàêèì ÷èíîì áóëî âèîê-
ðåìëåíî 75 âèïàäê³â. Ïîäàëüøèì êðèòåð³ºì âè-
êëþ÷åííÿ ç äîñë³äæåííÿ (äëÿ îáðàõóâàííÿ CSS)
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ñëóãóâàëà ïðè÷èíà ñìåðò³ õâîðîãî ó â³ääàëåíî-
ìó ï³ñëÿîïåðàö³éíîìó ïåð³îä³ íå ïîâ’ÿçàíà ç
ïåðåá³ãîì ÍÊÐ, âñüîãî òàêèõ âèïàäê³â áóëî 11
ç 75. Òàêèì ÷èíîì, ê³íöåâà ê³ëüê³ñòü âèïàäê³â,
âêëþ÷åíèõ ó äîñë³äæåííÿ ñòàíîâèëà 64 õâîðèõ,
âîíè ñêëàëè îñíîâíó ãðóïó. Äëÿ âèçíà÷åííÿ åê-
ñïðåñ³¿ ì³ÐÍÊ-15à â òêàíèíàõ ïóõëèíè ç àðõ³âó
áóëî â³ä³áðàíî ïàðàô³íîâ³ áëîêè ç³ çáåðåæåíè-
ìè â íèõ çðàçêàìè òêàíèí âèäàëåíîãî íîâîóò-
âîðåííÿ.  Äëÿ êîíòðîëþ â 15 ïàðàô³íîâèõ áëîê³â
áóëî ïîì³ùåíî íîðìàëüíó çã³äíî ç äàíèìè ïî-

ñìåðòíèõ ïàòîìîðôîëîã³÷íèõ âèñíîâê³â íèðêî-
âó ïàðåíõ³ìó, â³ä ñïåö³àëüíî ï³ä³áðàíèõ õâîðèõ:
â óñ³õ âèïàäêàõ ñìåðòü ïàö³ºíò³â íàñòóïèëà â³ä
ãîñòðèõ ïîðóøåíü ìîçêîâîãî êðîâîîá³ãó âíàñë³-
äîê ³íñóëüòó òà çà äàíèìè ³ñòîð³é õâîðîá ïàòî-
ëîã³¿ íèðîê ó æîäíîìó âèïàäêó íå ñïîñòåð³ãà-
ëîñü; òàêîæ õâîð³ áóëè ï³ä³áðàí³ çà â³êîì. Äå-
òàëüíà õàðàêòåðèñòèêà ãðóï õâîðèõ â³äîáðàæåíà
ó òàáë. 1.

Ó âñ³õ âèïàäêàõ áóëî çä³éñíåíî âèçíà÷åí-
íÿ åêñïðåñ³¿ miR-15à â òêàíèíàõ ïóõëèíè (îñ-

Òàáëèöÿ 1
Äåòàëüíà õàðàêòåðèñòèêà ãðóï õâîðèõ

Õàðàêòåðèñòèêà Ïîêàçíèê

Îñíîâíà ãðóïà n=64

Ñåðåäí³é â³ê 61,2±6,33 ðîêó

Ãåíäåðíèé ðîçïîä³ë:

     ×îëîâ³êè n=37 (57,81%)

     Æ³íêè n=27 (42,19%)

Ñòîðîíà:

     Ïðàâà n=30 (46,88%)

     Ë³âà n=34 (53,12%)

Ñåðåäí³é ðîçì³ð ïóõëèíè 8,52±3,59 ñì

Êëàñèô³êàö³ÿ çã³äíî ç TNM:

     T1aN0M0 n=13 (20,31%)

     T1bN0M0 n=10 (15,63%)

     T2aN0M0 n=16 (25,0%)

     T2bN0M0 n=8 (12,5%)

     T2bN1M0 n=2 (3,13%)

     T3aN0M0 n=9 (14,06%)

     T3aN1M0 n=5 (7,81%)

     T3bN0M0 n=1 (1,56%)

     Óñüîãî N- n=57 (89,06%)

     Óñüîãî N+ n=7 (10,94%)

     Óñüîãî M- n=64 (100%)

Ã³ñòîëîã³÷íèé ï³äòèï ÍÊÐ:

     ñêÍÊÐ n=42 (65,63%)

     ïÍÊÐ n=12 (18,75%)

     õðÍÊÐ n=10 (15,63%)

Ñòóï³íü äèôåðåíö³àö³¿ çà Furhman:

     Ñòóï³íü 1 n=15 (23,44%)

     Ñòóï³íü 2 n=14 (21,88%)

     Ñòóï³íü 3 n=22 (34,38%)

     Ñòóï³íü 4 n=13 (20,31%)

Íàÿâí³ñòü íåêðîçó ïóõëèíè n=14 (21,88%)

Îá’ºì îïåðàòèâíîãî ë³êóâàííÿ:

     Ïàðö³àëüíà íåôðåêòîì³ÿ n =14 (21,88%)

     Ðàäèêàëüíà íåôðåêòîì³ÿ n=50 (78,12%)

Êîíòðîëüíà ãðóïà n=15

Ñåðåäí³é â³ê 56,1±6,79 ðîêó

Ãåíäåðíèé ðîçïîä³ë

     ×îëîâ³êè n=9 (60,0%)

     Æ³íêè n=6 (40,0%)
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íîâíà ãðóïà) ÷è íîðìàëüíî¿ íèðêîâî¿ ïàðåíõ³-
ìè (êîíòðîëüíà ãðóïà). Äëÿ  äåïàðàô³í³çàö³¿ óñ³õ
çðàçê³â òêàíèí òà ³çîëÿö³¿ ÐÍÊ áóëî âèêîðèñ-
òàíî íàá³ð PureLink™ FFPE RNA Isolation Kit
(Applied Biosystems, ÑØÀ), ÿê³ âèêîíóâàëè çã³äíî
ç ïðîòîêîëîì âèðîáíèêà. Âèçíà÷åííÿ êîíöåíò-
ðàö³¿ ÐÍÊ ïðîâîäèëè ³ç âèêîðèñòàííÿì ñïåêò-
ðîôîòîìåòðà (NanoDrop ND1000, NanoDrop
Technologies Inc, ÑØÀ). Ì³êðîÐÍÊ âèçíà÷àëè
ìåòîäîì çâîðîòíî¿ òðàíñêðèïö³¿ òà ïîë³ìåðàç-
íî¿ ëàíöþãîâî¿ ðåàêö³¿ (ÏËÐ) ó ðåàëüíîìó ÷àñ³.
Çâîðîòíó òðàíñêðèïö³þ âèêîíóâàëè, çàñòîñîâó-
þ÷è íàá³ð Taq Man Micro RNA Reverse
Transcri ption Kit (Applied Biosystems,  ÑØÀ),
ñïåöèô³÷íîãî ïðàéìåðà  äëÿ ì³êðîÐÍÊ òà 10 íã
òîòàëüíî¿ ÐÍÊ. Ê³ëüê³ñíó ÏËÐ ó ðåàëüíîìó ÷àñ³
ïðîâîäèëè ç âèêîðèñòàííÿì Taq Man Micro RNA
Assays (Applied Biosystems, ÑØÀ): U6 snRNA, ID
001973 (ÿê åíäîãåííèé êîíòðîëü), hsa-miR-15à,
ID 000389 (AppliedBiosystems, ÑØÀ). Òåìïåðàòóðí³
öèêëè áóëè òàê³: êðîê ³í³ö³àëüíî¿ äåíàòóðàö³¿
95 °Ñ 10 õâ; 50 öèêë³â 95 °Ñ – 15 ñ òà 60 °Ñ —
60 ñ. Ð³âåíü åêñïðåñ³¿ miRNA íîðìàë³çîâàíî äî
U6 snRNA ³ ïðåäñòàâëåíî â óìîâíèõ îäèíèöÿõ
(2ÄCt*100, ÓÎ). Àìïë³ô³êàö³þ ïðîâîäèëè íà «7500
FastReal-time PCR» (AppliedBiosystems, ÑØÀ).
Îòðèìàí³ ðåçóëüòàòè áóëè ïðîàíàë³çîâàí³ çà äî-
ïîìîãîþ ïðîãðàìíîãî çàáåçïå÷åííÿ «7500
FastReal-time PCR» òà â³äîáðàæåí³ çà äîïîìî-
ãîþ ãðàô³ê³â.

Äëÿ îö³íêè ð³çíèö³ ó åêñïðåñ³¿ miR-15à â
îñíîâí³é ³ êîíòðîëüí³é ãðóïàõ çàñòîñîâóâàâñÿ
îäíîôàêòîðíèé äèñïåðñ³éíèé àíàë³ç. Íîð-
ìàëüí³ñòü ðîçïîä³ëó äàíèõ ïðîâîäèëàñü ç âèêî-
ðèñòàííÿì òåñòó Øàï³ðî-Â³ëêà(W=0.531,
p=0.001). Îñê³ëüêè W-ñòàòèñòèêà áóëà çíà÷è-
ìîþ (p<0,05), òî ã³ïîòåçà, ùî ðîçïîä³ë äàíèõ º
íîðìàëüíèé, áóëà â³äõèëåíà òà â³ðîã³äí³ñòü
â³äì³ííîñòåé âèçíà÷àëàñü çà äîïîìîãîþ íåïàðà-
ìåòðè÷íîãî U òåñòó Ìàíà-Â³òí³. Ñòàòèñòè÷íî äî-
ñòîâ³ðíèì ðåçóëüòàò ââàæàâñÿ ïðè çíà÷åíí³ ð<0,05.
Êîðåëÿö³éíèé àíàë³ç çä³éñíþâàâñÿ ³ç âèêîðèñòàí-
íÿì ìåòîäó Ï³ðñîíà. CSS â³äîáðàæàëè ó âèãëÿä³
êðèâèõ Êàïëàíà-Ìàºðà. Äëÿ ñòàòèñòè÷íî¿ îáðîáêè
îòðèìàíèõ äàíèõ âèêîðèñòîâóâàëèñü ïðîãðàìè
SPSSv.22 òà Microsoft Exel 2016.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Ó ðåçóëü-
òàò³ ïðîâåäåíîãî âèçíà÷åííÿ åêñïðåñ³¿ ì³ÐÍÊ-
15à â òêàíèíàõ ÍÊÐ òà çäîðîâî¿ íèðêîâî¿ ïà-
ðåíõ³ìè íàìè áóëî îòðèìàíî ñòàòèñòè÷íî äî-
ñòîâ³ðíó ð³çíèöþ (p<0,001) ì³æ ñåðåäí³ìè çíà-
÷åííÿìè äàíîãî ïîêàçíèêà â îñíîâí³é òà êîíò-
ðîëüí³é ãðóïàõ. Äåòàëüíà ñòàòèñòè÷íà õàðàêòå-
ðèñòèêà åêñïðåñ³¿ ì³ÐÍÊ-15à â îñíîâí³é òà êîí-
òðîëüí³é ãðóïàõ íàâåäåíà ó òàáë. 2. Ïðè öüîìó, ó

õâîðèõ ³ç ÍÊÐ ìåä³àíà åêñïðåñ³¿ ì³ÐÍÊ-15à áóëà
çíà÷íî âèùîþ, í³æ ó îñ³á áåç íèðêîâî¿                 ïà-
òîëîã³ ¿ :  0,10±2,62 ÓÎ ïðîòè 4,84E-03±
3,11E-03 ÓÎ (ðèñ. 1). Ïðè ïðîâåäåíí³ êîðåëÿ-
ö³éíîãî àíàë³çó áóëî âñòàíîâëåíî ñèëüíèé ïî-
çèòèâíèé âçàºìîçâ’ÿçîê ì³æ ðîçì³ðîì ïóõëèíè
ó õâîðèõ ³ç ÍÊÐ òà ð³âíåì åêñïðåñ³¿ ì³ÐÍÊ-
15à, êîåô³ö³ºíò êîðåëÿö³¿ Ï³ðñîíà ñòàíîâèâ 0,724.
Ãðàô³ê êîðåëÿö³¿ ðîçì³ðó ïóõëèíè ïðè ÍÊÐ òà
åêñïðåñ³¿ miR-15à ó òêàíèíàõ íîâîóòâîðó çîáðà-
æåíî íà ðèñóíêó 2. Êð³ì öüîãî, ìè ñïîñòåð³ãàëè
ñòàòèñòè÷íî äîñòîâ³ðíó ð³çíèöþ (p<0,05) ì³æ ñå-
ðåäí³ìè çíà÷åííÿìè åêñïðåñ³¿ ì³ÐÍÊ-15 ó õâîðèõ
ç òà áåç ïîøèðåííÿ çëîÿê³ñíîãî ïðîöåñó â ðåμ³î-
íàðí³ ë³ìôàòè÷í³ âóçëè, ïðè îñòàííüîìó âàð³àíò³
ð³âí³ åêñïðåñ³¿ áóëè çíà÷íî íèæ÷èìè (ðèñ. 3).

Àíàë³ç ïîêàçíèê³â åêñïðåñ³¿ ì³ÐÍÊ-15 ó
ï³äãðóïàõ õâîðèõ ³ç ñêÍÊÐ, ïÍÊÐ òà õðÍÊÐ
çàñâ³ä÷èâ â³äñóòí³ñòü ì³æ íèìè ñòàòèñòè÷íî äî-
ñòîâ³ðíî¿ ð³çíèö³ (p>0,05), îñê³ëüêè çíà÷åííÿ
åêñïðåñ³¿ íàêëàäàëèñü (ðèñ. 4, òàáë. 2). Âîäíî÷àñ,
áóëî êîíñòàòîâàíî âèù³ ð³âí³ åêñïðåñ³¿ ì³ÐÍÊ-
15à ïðè âèùèõ ñòóïåíÿõ äèôåðåíö³àö³¿ ÍÊÐ çà
Furhman (òàáë. 2, ðèñ. 5), ñòàòèñòè÷íå ïîð³âíÿííÿ
äàíèõ ï³äãðóï ïðåäñòàâëåíå ó òàáë. 3. Ö³êàâèì
ñïîñòåðåæåííÿì áóëî òå, ùî ñåðåäí³ çíà÷åííÿ
åêñïðåñ³¿ ì³ÐÍÊ-15à â òêàíèíàõ ÍÊÐ ïðè íà-
ÿâíîñò³ íåêðîòè÷íèõ çì³í ó ïóõëèí³ òà ïðè ¿õ
â³äñóòíîñò³ äîñòîâ³ðíî â³äð³çíÿëèñü (p<0,05):
íåêðîç ïóõëèíè áóâ àñîö³éîâàíèé ç³ çíà÷íî âè-
ùîþ åêñïðåñ³ºþ (ðèñ. 6).

Ïðè àíàë³ç³ âèæèâàíîñò³ áóëî âñòàíîâëå-
íî, ùî 3-ð³÷íå òà 5-ð³÷íå CSS õâîðèõ ³ç ÍÊÐ
ñêëàäàëè 92,19% òà òà 76,6% â³äïîâ³äíî. Âîäíî-
÷àñ, ñïîñòåð³ãàëè â³äì³ííîñò³ ó CSSõâîðèõ ³ç
ð³çíîþ åêñïðåñ³ºþ ì³ÐÍÊ-15 â òêàíèíàõ ïóõ-
ëèíè (ðèñ. 7): ó õâîðèõ ³ç ÍÊÐ òà ð³âíåì åêñï-
ðåñ³¿ ≤0,10 ÓÎ (ìåä³àíà åêñïðåñ³¿) 3-ð³÷íå òà
5-ð³÷íå CSS ñòàíîâèëè 100% òà 97,0% â³äïîâ³ä-
íî, à ñåðåäíÿ òðèâàë³ñòü âèæèâàííÿ ñêëàäàëà
59,88±0,12 ì³ñÿöÿ (95% Ä² – 59,66–60,11), ó
òîé ÷àñ, êîëè 3-ð³÷íå òà 5-ð³÷íå CSS ó ï³äãðóï³
ïàö³ºíò³â ³ç åêñïðåñ³ºþ ì³ÐÍÊ-15 >0,10 ÓÎ
çíà÷íî â³äð³çíÿëèñü (p<0,001) ³ ñòàíîâèëè 83,9%
òà 54,8% â³äïîâ³äíî, ñåðåäíÿ òðèâàë³ñòü âèæè-
âàííÿ áóëà 49,74±2,16 ì³ñÿöÿ (95% Ä² – 45,51–
53,97).

Äåÿê³ äîñë³äíèêè ñïîñòåð³ãàëè çíèæåí³
ð³âí³ åêñïðåñ³¿ miR-15à ïðè òàêèõ çëîÿê³ñíèõ
ïóõëèíàõ, ÿê ðàê ïåðåäì³õóðîâî¿ çàëîçè, ìåëàíî-
ìà, ãë³îìà, ðàê ìîëî÷íî¿ çàëîçè, íàçîôàðåíã³àëü-
íèé ðàê [10, 11]. Ó íàø³é ðîáîò³ ìè, íàâïàêè,
êîíñòàòóâàëè ã³ïåðåêñïðåñ³þ miR-15à â ãðóï³
õâîðèõ ³ç ÍÊÐ â òîé ÷àñ, êîëè ó çäîðîâèõ îñ³á
öåé ïîêàçíèê áóâ äîñòîâ³ðíî íèæ÷èé (ð<0,001).
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Ðèñ. 1. Êîðîáêîâà ä³àãðàìà åêñïðåñ³¿ ì³ÐÍÊ-15à â òêàíèíàõ ÍÊÐ
òà íîðìàëüíî¿ íèðêîâî¿ ïàðåíõ³ìè

Òàáëèöÿ 2
Ñòàòèñòè÷íà õàðàêòåðèñòèêà ïîêàçíèê³â åêñïðåñ³¿ ì³ÐÍÊ-15à

â îñíîâí³é ³ êîíòðîëüí³é ãðóïàõ òà â ï³äãðóïàõ õâîðèõ

95%-âèé äîâ³ð÷èé

³íòåðâàë (Ä²) äëÿ

Ãðóïà /
N

Ñåðåäíº
Ìåä³àíà

Ñòàíä. ñåðåäíüîãî
Ì³í. Ìàêñ.

ï³äãðóïà àðèôì. â³äõ. àðèôìåòè÷íîãî

íèæíÿ âåðõíÿ

ìåæà ìåæà

ÍÊÐ 64 1,52 0,10 2,62 0,86 2,17 0,01 9,25

Íîðìàëüíèé

êîíòðîëü
15 4,53E-03 4,84E-03 3,11E-03 2,80E-03 6,25E-03 3,04E-05 9,99E-03

ñêÍÊÐ 42 2,01 0,15 2,99 1,08 2,95 0,01 9,25

ïÍÊÐ 12 0,70 0,06 1,60 0,32 1,71 0,01 5,26

õðÍÊÐ 10 0,41 0,04 0,92 0,25 1,07 0,01 2,98

ÍÊÐ áåç íåêðîçó 50 0,82 0,05 1,85 0,29 1,34 0,01 7,91

ÍÊÐ ç íåêðîçîì 14 4,01 4,77 3,42 2,03 6,0 0,05 9,25

ÍÊÐ áåç ïîøèð.

â ë³ìôîâóçëè (N-)
57 1,10 0,06 2,29 0,49 1,71 0,01 8,13

ÍÊÐ ç ïîøèð.

â ë³ìôîâóçëè (N+)
7 4,92 4,17 2,80 2,33 7,52 1,63 9,25

ÍÊÐ ñòóï³íü

äèôåðåíö³àö³¿ 1
15 0,02 0,02 0,01 0,02 0,03 0,01 0,05

ÍÊÐ ñòóï³íü

äèôåðåíö³àö³¿ 2
14 0,35 0,04 1,13 0,30 1,0 0,02 4,27

ÍÊÐ ñòóï³íü

äèôåðåíö³àö³¿ 3
22 1,47 0,15 2,39 0,41 2,53 0,04 7,16

ÍÊÐ ñòóï³íü

äèôåðåíö³àö³¿ 4
13 4,57 4,97 3,19 2,64 6,50 0,28 9,25
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Âîäíî÷àñ, îòðèìàí³ íàìè äàí³ ïåâíîþ ì³ðîþ
ñï³ââ³äíîñÿòüñÿ ³ç ðåçóëüòàòàìè äîñë³äæåííÿ
Brandenstein, çã³äíî ç ÿêèìè åêñïðåñ³ÿ miR-15à
ó ñå÷³ áóëà çíà÷íî âèùîþ ó õâîðèõ ³ç ÍÊÐ, í³æ
ó ïàö³ºíò³â ³ç äîáðîÿê³ñíèìè ïóõëèíàìè íè-

ðîê: 18,62–248 ÓÎ ïðîòè 0,35–10,86  ÓÎ â³äïî-
â³äíî, ð³çíèöþ ó ð³âíÿõ åêñïðåñ³¿ ïðè ÍÊÐ îò-
ðèìàíèõ â íàø³é ³ âêàçàí³é âèùå ðîáîò³ ìè ïî-
ÿñíþºìî â³äì³ííîñòÿìè ó ìåòîäèêàõ ³çîëÿö³¿ òà
àìïë³ô³êàö³¿ ì³ÐÍÊ[12].

Ðèñ. 2. Ãðàô³ê êîðåëÿö³¿ ðîçì³ðó ïóõëèíè ïðè ÍÊÐ
òà åêñïðåñ³¿ miR-15à ó òêàíèíàõ ÍÊÐ

Ðèñ. 3. Êîðîáêîâà ä³àãðàìà åêñïðåñ³¿ ì³ÐÍÊ-15à
ïðè ÍÊÐ áåç (N-) òà ç ïîøèðåííÿì (N+) ó ðåμ³îíàðí³

ë³ìôàòè÷í³ âóçëè



44 ÓÊÐÀ¯ÍÑÜÊÈÉ ÍÀÓÊÎÂÎ-ÏÐÀÊÒÈ×ÍÈÉ ÆÓÐÍÀË ÓÐÎËÎÃIÂ, ÀÍÄÐÎËÎÃIÂ ÒÀ ÍÅÔÐÎËÎÃIÂ

Âèñíîâêè

1. Âïåðøå áóëè îòðèìàí³ äàí³ ùîäî ð³âí³â
åêñïðåñ³¿ ì³ÐÍÊ-15à â òêàíèíàõ ÍÊÐ òà íîð-
ìàëüíî¿ íèðêîâî¿ ïàðåíõ³ìè: ó õâîðèõ ³ç ÍÊÐ

äàíèé ïîêàçíèê áóâ çíà÷íî âèùèì, í³æ ó ãðóï³
êîíòðîëþ (p<0,001);

2. Âèù³ ð³âí³ åêñïðåñ³¿ ì³ÐÍÊ-15à â òêàíè-
íàõ ÍÊÐ áóëè àñîö³éîâàí³ ç á³ëüøèì ðîçì³ðîì

Ðèñ. 4. Êîðîáêîâà ä³àãðàìà åêñïðåñ³¿ ì³ÐÍÊ-15à â òêàíèíàõ
ñâ³òëîêë³òèííîãî, ïàï³ëÿðíîãî òà õðîìîôîáíîãî ÍÊÐ

(ëîãàðèôì³÷íà øêàëà)

Ðèñ. 5. Êîðîáêîâà ä³àãðàìà åêñïðåñ³¿ ì³ÐÍÊ-15à
ïðè ÍÊÐ ð³çíîãî ñòóïåíÿ ÿäåðíî¿ àòèï³¿ çà Furhman
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ïóõëèíè, âèùèì ñòóïåíåì ÿäåðíî¿ àòèï³¿, íàÿâí³-
ñòþ íåêðîòè÷íèõ çì³í òà ïîøèðåííÿì ó ðåμ³îíàðí³
ë³ìôàòè÷í³ âóçëè, ùî õàðàêòåðíî äëÿ á³ëüø àãðå-
ñèâíî¿ á³îëîã³÷íî¿ ïîâåä³íêè äàíîãî çàõâîðþâàí-

íÿ. Âçàºìîçâ’ÿçêó ð³âí³â åêñïðåñ³¿ ì³ÐÍÊ-15à ³ç
ã³ñòîëîã³÷íèì ï³äòèïîì ÍÊÐ âèÿâëåíî íå áóëî;

3. 5-ð³÷íå CSS õâîðèõ ³ç ÍÊÐ òà ð³âíÿìè
åêñïðåñ³¿ ì³ÐÍÊ-15à ≥0,10 ÓÎ áóëî çíà÷íî ìåí-

Ðèñ. 6. Êîðîáêîâà ä³àãðàìà åêñïðåñ³¿ ì³ÐÍÊ-15à ó õâîðèõ íà
ÍÊÐ ç òà áåç íåêðîòè÷íèõ çì³í ó ïóõëèí³

Ðèñ. 7. Êðèâ³ âèæèâàíîñò³ Êàïëàíà-Ìàºðà â ï³äãðóïàõ
õâîðèõ ³ç ÍÊÐ ³ç ð³çíîþ åêñïðåñ³ºþ ì³ÐÍÊ-15à ï³ñëÿ íåôðåêòîì³¿:

 ïîð³âíÿííÿ ì³æ <=0,10 òà >0,10–p<0,001 (º ð³çíèöÿ)
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øèì, í³æ ó õâîðèõ ³ç åêñïðåñ³ºþ íèæ÷å ö³º¿ ïî-
çíà÷êè (p<0,001) ³ ñòàíîâèëî 54,8% ïðîòè 97,0%;

4. Îòðèìàí³ äàí³ ñâ³ä÷àòü ïðî ìîæëèâ³ñòü
çàñòîñóâàííÿ ì³ÐÍÊ-15à ó ÿêîñò³ ïðîãíîñòè÷-

íîãî á³îìàðêåðà ÍÊÐ, òà ïðî ¿¿ ïîòåíö³éíî âàæ-
ëèâå çíà÷åííÿ ó ïåðåá³ãó öüîãî çàõâîðþâàííÿ.
Íåîáõ³äí³ ïîäàëüø³ äîñë³äæåííÿ äëÿ á³ëüø ãëè-
áîêîãî âèâ÷åííÿ ðîë³ ì³ÐÍÊ-15à â ïàòîãåíåç³ ÍÊÐ.
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Òàáëèöÿ 3
Ñòàòèñòè÷íà äîñòîâ³ðí³ñòü â³äì³ííîñòåé ó ñåðåäí³õ çíà÷åííÿõ

åêñïðåñ³¿ ì³ÐÍÊ-15à ó õâîðèõ ç ÍÊÐ ð³çíèõ ñòóïåí³â äèôåðåíö³àö³¿

Ïîð³âíþâàí³ ï³äãðóïè ð

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 1 ïðîòè 2 0,2929 (íåìàº ð³çíèö³)

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 1 ïðîòè 3 0,0095 (º ð³çíèöÿ)

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 1 ïðîòè 4 0,0002 (º ð³çíèöÿ)

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 2 ïðîòè 3 0,0671 (íåìàº ð³çíèö³)

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 2 ïðîòè 4 0,0004 (º ð³çíèöÿ)

ÍÊÐ ñòóïåíÿ äèôåðåíö³àö³¿ 3 ïðîòè 4 0,0065 (º ð³çíèöÿ)
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Ðåôåðàò

ÈÑÏÎËÜÇÎÂÀÍÈÅ ÝÊÑÏÐÅÑÑÈÈ
ÌÈÊÐÎÐÍÊ-15À ÎÏÐÅÄÅË¨ÍÍÎÉ Â
ÒÊÀÍßÕ ÎÏÓÕÎËÈ Â ÊÀ×ÅÑÒÂÅ
ÏÐÎÃÍÎÑÒÈ×ÅÑÊÎÃÎ ÁÈÎÌÀÐÊÅÐÀ
ÏÎ×Å×ÍÎ-ÊËÅÒÎ×ÍÎÃÎ ÐÀÊÀ

Þ.Î.  Ìûöèê,  Â.Å.  Äîñåíêî,
Þ.Á. Áîðèñ,  Ï.Î. Èëëþê,
È.Ð. Ìàêñèìîâè÷,  ×åðíîâà Í.Â.

Ïî÷å÷íî-êëåòî÷íûé ðàê (ÏÊÐ) ñîñòàâëÿ-
åò ïðèáëèçèòåëüíî 3% çëîêà÷åñòâåííûõ îïóõî-
ëåé âçðîñëîãî íàñåëåíèÿ. Òå÷åíèå çàáîëåâàíèÿ è
ïðîãíîç áîëüíîãî ñ ÏÊÐ çàâèñÿò îò ðÿäà ôàê-
òîðîâ, ñðåäè êîòîðûõ âûäåëÿþò àíàòîìè÷åñêèå,
ãèñòîëîãè÷åñêèå, êëèíè÷åñêèå è ìîëåêóëÿðíûå.
Íûíå, íè îäèí èç èçó÷åííûõ ìîëåêóëÿðíûõ ôàê-
òîðîâ íå ïðîäåìîíñòðèðîâàë äîñòàòî÷íîé òî÷-
íîñòè â ïðîãíîçèðîâàíèè òå÷åíèÿ ÏÊÐ è íå
ðåêîìåíäóåòñÿ ê èñïîëüçîâàíèþ â êëèíè÷åñêîé
ïðàêòèêå.

Öåëüþ ðàáîòû áûëî óñòàíîâèòü ïîòåíöè-
àë èñïîëüçîâàíèÿ ýêñïðåññèè ìèêðîÐÍÊ-15à
(ìèÐÍÊ), îïðåäåë¸ííîé â òêàíÿõ îïóõîëè â êà-
÷åñòâå ïðîãíîñòè÷åñêîãî áèîìàðêåðà ÏÊÐ.

Â ðåòðîñïåêòèâíîå èññëåäîâàíèå âîøëè 64
áîëüíûõ ñ ÏÊÐ ïîñëå íåôðýêòîìèè. Äëÿ êîíò-
ðîëÿ áûëè îòîáðàíû 15 ñëó÷àåâ ñî çäîðîâîé ïî-
÷å÷íîé ïàðåíõèìîé. Îïðåäåëåíèå ýêñïðåññèè
ìèÐÍÊ-15à ïðîâîäèëè ïîñëå äåïàðàôèíèçàöèè
áëîêîâ ñ îáðàçöàìè òêàíåé ñ ïîñëåäóþùåé èçî-
ëÿöèåé ÐÍÊ. ÌèÐÍÊ îïðåäåëÿëè ìåòîäîì îá-
ðàòíîé òðàíñêðèïöèè è ïîëèìåðàçíîé öåïíîé
ðåàêöèè â ðåàëüíîì âðåìåíè.

Ïîëó÷åíà ñòàòèñòè÷åñêè äîñòîâåðíàÿ ðàç-
íèöà (p<0,001) ìåæäó ñðåäíèìè çíà÷åíèÿìè
ýêñïðåññèè ìèÐÍÊ-15à â òêàíÿõ ÏÊÐ è çäîðî-
âîé ïî÷å÷íîé ïàðåíõèìû: 1,52±2,62 óñëîâíûõ
åäèíèö (ÓÅ) ïðîòèâ 4,53E-03±3,11E-03 ÓÅ ñî-
îòâåòñòâåííî. Ó áîëüíûõ ñ ÏÊÐ ìåäèàíà ýêñï-
ðåññèè ìèÐÍÊ-15à áûëà çíà÷èòåëüíî âûøå, ÷åì
ó ëèö áåç ïî÷å÷íîé ïàòîëîãèè: 0,10±2,62 ÓÅ
ïðîòèâ 4,84E-03±3,11E-03 ÓÅ. Áîëåå âûñîêèå
óðîâíè ýêñïðåññèè ìèÐÍÊ-15à â òêàíÿõ ÏÊÐ
áûëè àññîöèèðîâàíû ñ áîëüøèì ðàçìåðîì îïó-
õîëè (êîýôôèöèåíò êîððåëÿöèè Ïèðñîíà
r=0,724), âûñøèì óðîâíåì ÿäåðíîé àòèïèè, íà-
ëè÷èåì íåêðîòè÷åñêèõ èçìåíåíèé è ðàñïðîñò-
ðàíåíèåì â ðåãèîíàðíûå ëèìôàòè÷åñêèå óçëû.
Âçàèìîñâÿçè óðîâíåé ýêñïðåññèè ìèÐÍÊ-15à ñ
ãèñòîëîãè÷åñêèì ïîäòèïîì ÏÊÐ îáíàðóæåíî íå
áûëî. Ó áîëüíûõ ñ ÏÊÐ è óðîâíåì ýêñïðåññèè
ìèÐÊÍ-15à ≤0,10 ÓÅ 3-ëåòíåå è 5-ëåòíåå êàí-

Summary

APPLICATION OF MICRORNA-15A
MEASURED IN TUMOR TISSUES AS A
PROGNOSTIC BIOMARKER OF THE RENAL
CELL CARCINOMA

Yu.O. Mytsyk, V.E. Dosenko,
Yu.B. Borys, P.O. Illiuk,
I.R. Maksymovych, N.V. Chernova

Renal cell carcinoma (RCC) represents
about 3 % of total oncologic pathology of adult
population. The course of the disease and
prognosis depends on many factors, among which
anatomical, histological, clinical and molecular. At
the moment neither of investigated molecular
factors demonstrated sufficient accuracy in
prediction of RCC biologic behavior and not
recommended for use in clinical practice.

The aim of the study was to assess the potential
for use microRNI-15a expression (miRNA), which
was detected in tumor tissues as a prognostic
biomarker of RCC.

The retrospective study included 64 patients
with RCC after nephrectomy. For control 15 cases
with healthy renal parenchymawere selected.
Determination of miRNI-15a expression conducted
after deparafinisation of blocks with tissuesamples
with the following RNAisolation. MiRNAexpression
was measuredusing reverse transcri ption and real-
time polymerase chain reaction (PCR).

We achieved strong statistic evidence (p<0.01)
of difference in miR-15a expression values in RCC
tissues and in healthy renal parenchyma:1,52±2,62
relative units (RU) vs 4,53E-03±3,11E-03 RU
accordingly. In patients with RCC median of
miRNA-15a expression was significantly higher than
in patients without renal pathology: 0,10±2,62 RUvs
4,84E-03±3,11E-03 RU. Higher levels of miRNA-
15a expression was associated with larger tumor
size (Pearson correlation coefficient r=0,724), higher
level of nuclear atypia, presence of necrosis and
involvementof the regional lymph nodes.
Relationship  between level of miRNI-15a expression
values and histological subtype of RCC wasn’t
detected. In patients with RCC and with the level
of miRNA-15a expression ≤0,10 RU 3-year and 5-
year cancer-specific survival (CSS) were 100% and
97,0% accordingly, the average duration of survival
was 59,88±0,12 months (95% CI – 59,66–60,11);
3-year and 5-year CSS in patients with expression
>0,10 RU were 83,9% and 54,8% accordingly, the
average duration of survival was 49,74±2,16 months
(95% CI – 59,66–60,11).
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Higher levels of microRNA-15a expression
was associated with symptoms of more aggressive
biological behavior of the disease, 5-year CSS in
patients with RCC and with high levels of miRNA-
15a expression was lower than in patients with a
level of expression <0,10 RU (p<0,001).MiRNI-
15a can be used as a prognostic biomarker of RCC.

Keywords: renal cell carcinoma, microRNA,
biomarker, prognosis, survival.

öåð-ñïåöèôè÷åñêîå âûæèâàíèå (CSS) ñîñòàâ-
ëÿëî 100% è 97,0% ñîîòâåòñòâåííî, ñðåäíÿÿ ïðî-
äîëæèòåëüíîñòü âûæèâàíèÿ áûëà 59,88±
0,12 ìåñÿöà (95% ÄÈ – 59,66–60,11); 3-ëåòíåå
è 5-ëåòíåå CSS áîëüíûõ ýêñïðåññèåé >0,10 ÓÅ
ñîñòàâëÿëî 83,9% è 54,8%, ñðåäíÿÿ ïðîäîëæè-
òåëüíîñòü âûæèâàíèÿ áûëà 49,74±2,16 ìåñÿöà
(95% ÄÈ – 45,51–53,97).

Áîëåå âûñîêèå óðîâíè ýêñïðåññèè
ìèÐÍÊ-15à â òêàíÿõ ÏÊÐ áûëè àññîöèèðîâà-
íû ñ ïðèçíàêàìè áîëåå àãðåññèâíûì áèîëîãè-
÷åñêèì ïîâåäåíèåì îïóõîëè, 5-ëåòíÿÿ CSS áîëü-
íûõ ñ ÏÊÐ è âûñîêèìè óðîâíÿìè ýêñïðåññèè
ìèÐÍÊ-15à áûëà çíà÷èòåëüíî ìåíüøå, ÷åì ó
áîëüíûõ ñ ýêñïðåññèåé <0,10 ÓÅ (p<0,001). Ïî-
ëó÷åííûå äàííûå ñâèäåòåëüñòâóþò î âîçìîæ-
íîñòè èñïîëüçîâàíèÿ ìèÐÍÊ-15à â êà÷åñòâå
ïðîãíîñòè÷åñêîãî áèîìàðêåðà ÏÊÐ.

Êëþ÷åâûå ñëîâà: ïî÷å÷íî-êëåòî÷íûé ðàê,
ìèêðîÐÍÊ, áèîìàðêåð, ïðîãíîçèðîâàíèå, âûæè-
âàíèå
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