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Endothelial nitric oxide synthase (eNOS) is essential in 
chronic inflammation and carcinogenesis. The association 
between variants in vascular endothelial growth factor 
(VEGF) and several cancers still remains uncertain. We 
studied whether there is a relation between eNOS/
VEGF variants and risk of pancreatic cancer (PC). This 
prospective case-control study included 76 PC patients 
(28 women and 48 men) and 100 healthy controls. Blood 
samples from all participants were genotyped for eNOS 
variable number tandem repeat (VNTR) and VEGF 
insertion/deletion (I/D) variants by PCR. There was a 
significant difference between groups for the eNOS intron 
4 VNTR genotype distributions (p = 0.01). eNOS 4a/4b 
and 4b/4b genotypes were higher in patients with PC 
group compared to controls while eNOS 4a/4b genotype 
was more prevalent in control group than in patient group. 
Significant differences were observed between groups for 
the VEGF I/D variant genotype and allele frequencies (p 
� 0.00, and p � 0.00). VEGF I/D variant I/I genotype 
and I allele increased in patient group than controls. A 
statistically significant association was observed when the 
patients were compared with the controls according to 
D/D+D/I versus D/D (p � 0.00, OR: 0.094, 95 % CI:
0.03–0.22) We provided evidence that eNOS VNTR and 
VEGF I/D variants might influence the development of PC.
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ÂÀÐ²ÀÍÒÈ eNOS ² VEGF
ÌÎÆÓÒÜ Ï²ÄÂÈÙÓÂÀÒÈ ÐÈÇÈÊ
ÐÀÊÓ Ï²ÄØËÓÍÊÎÂÎ¯ ÇÀËÎÇÈ

Åíäîòåë³àëüíà ñèíòàçà îêñèäó àçîòó (eNOS) º íàä-
çâè÷àéíî âàæëèâèì ÷èííèêîì ïðè õðîí³÷íîìó çà-
ïàëåíí³ òà êàíöåðîãåíåç³. Çâ’ÿçîê ì³æ âàð³àíòàìè 
ôàêòîðó ðîñòó åíäîòåë³þ ñóäèí (VEGF) ³ äåê³ëüêîìà 
âèäàìè ðàêó âñå ùå íåäîñòàòíüî âèâ÷åíèé. Ìè 
âèâ÷àëè ìîæëèâó íàÿâí³ñòü çâ’ÿçêó ì³æ âàð³àíòàìè 
eNOS/VEGF ³ ðèçèêîì ðàêó ï³äøëóíêîâî¿ çàëîçè 
(ÐÏÇ). Äî öüîãî ïðîñïåêòèâíîãî äîñë³äæåííÿ òèïó 
«âèïàäîê-êîíòðîëü» áóëî çàëó÷åíî 76 ïàö³ºíò³â ç 
ðàêîì ï³äøëóíêîâî¿ çàëîçè (ÐÏÇ) (28 æ³íîê ³ 48 
÷îëîâ³ê³â) ³ 100 çäîðîâèõ îñ³á äëÿ êîíòðîëþ. Çðàçêè 
êðîâ³ â³ä óñ³õ ó÷àñíèê³â äîñë³äæåííÿ ãåíîòèïóâàëè 
íà íàÿâí³ñòü òàíäåìíèõ ïîâòîð³â ç³ çì³ííîþ ê³ëü-
ê³ñòþ ëàíîê (VNTR) eNOS òà âàð³àíò³â VEGF ç 
âêëþ÷åííÿì/äåëåö³ºþ (Â/Ä) çà äîïîìîãîþ ÏËÐ. 
Áóëî âèÿâëåíî ñóòòºâó â³äì³íí³ñòü ì³æ ãðóïàìè 
ùîäî ðîçïîä³ëó ãåíîòèï³â VNTR 4 ³íòðîíà eNOS
(p = 0,01). Ãåíîòèïè eNOS 4a/4b ³ 4b/4b áóëè âèùè-
ìè ó ïàö³ºíò³â ç ÐÏÇ ïîð³âíÿíî ç êîíòðîëüíîþ 
ãðóïîþ, â òîé ÷àñ ÿê ãåíîòèï eNOS 4a/4b áóâ 
ïðåâàëþþ÷èì äëÿ êîíòðîëüíî¿ ãðóïè ïîð³âíÿíî ç
ïàö³ºíòàìè, ùî ìàëè ÐÏÇ. Ì³æ ãðóïàìè ùîäî 
âàð³àíòó VEGF ç âêëþ÷åííÿì/äåëåö³ºþ ³ ÷àñòîòàìè 
àëåëÿ (p � 0,00 ³ p < 0,00) ñïîñòåð³ãàëè çíà÷í³ 
â³äì³ííîñò³. Âàð³àíò VEGF ç âêëþ÷åííÿì/âêëþ-
÷åííÿì ³ àëåëü I ìàëè ï³äâèùåíèé ð³âåíü ó ãðóï³ 
ïàö³ºíò³â ïîð³âíÿíî ç êîíòðîëüíîþ. Ï³ä ÷àñ ïî-
ð³âíÿííÿ ïàö³ºíò³â ç ÐÏÇ òà êîíòðîëüíî¿ ãðóïè 
áóëî âèÿâëåíî ñòàòèñòè÷íî çíà÷èìèé çâ’ÿçîê ùîäî 
äåëåö³¿/äåëåö³¿ + äåëåö³¿/âêëþ÷åííÿ ïîð³âíÿíî ç
äåëåö³ºþ/äåëåö³ºþ (p < 0,00, ñï³ââ³äíîøåííÿ øàí-
ñ³â: 0,094, 95 % äîâ³ð÷èé ³íòåðâàë: 0,03–0,22). Ìè 
îòðèìàëè äîêàçè òîãî, ùî âàð³àíòè eNOS VNTR ³ 
VEGF Â/Ä ìîæóòü ìàòè âïëèâ íà ðîçâèòîê ÐÏÇ.

Êëþ÷îâ³ ñëîâà: ðàê ï³äøëóíêîâî¿ çàëîçè, eNOS, 
VEGF, âàð³àíò.
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