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India currently has the second largest number of individuals 
suffering from diabetes across the world. Hence, it is pertinent 
to explore the genetic variations in Indian populations to 
comprehend the extent of genetic heterogeneity. We studied 
the association of gene variations of four candidate genes 
[SLC30A8 (rs11558471), CDKAL1 (rs94655871), TCF7L2 
(rs12255372) and HHEX (rs1111875)] with Type 2 Diabetes 
(T2D) in the North East Indian population on whom there 
is very little data available. DNA was extracted from 155 
diabetic patients and 100 non-diabetic controls. Genotyping 
was performed by Polymerase chain reaction-Restriction 
fragment length polymorphism (PCR-RFLP). Logistic reg-
ression analysis was performed to detect the association 
between genetic variants and type 2 diabetes. The CT genotype 
of rs9465871 (CDKAL1 gene) showed significant protection 
against diabetes [OR = 0.39 (0.17–0.91), p = 0.029] as 
compared to the CC genotype even after adjusting for age, sex 
and BMI. When analysed under a recessive model, the GG 
genotype of rs1111875 (HHEX gene) also showed significant 
protection against diabetes [OR = 0.38 (0.18–0.82), p = 
= 0.014] as compared to the AA+AG genotypes. Both these 
findings did not remain significant after Bonferroni threshold 
of p = 0.0041 was applied. There is considerable variation in 

the pattern of association of these genes with T2D amongst the 
North East Indian population, when compared to the other 
ethnically and geographically diverse Indian populations.

Key words: hyperglycaemia; genetics; diabetes; north 
east India.

ÀÑÎÖ²ÀÖ²ß ÃÅÍÍÎÃÎ ÏÎË²ÌÎÐÔ²ÇÌÓ 
SLC30A8, CDKAL1, TCF7L2 ÒÀ HHEX
Ç ÐÎÇÂÈÒÊÎÌ ÖÓÊÐÎÂÎÃÎ Ä²ÀÁÅÒÓ 2 ÒÈÏÓ 
Ó ÍÀÑÅËÅÍÍß Ï²ÂÍ²×ÍÎ-ÑÕ²ÄÍÎ¯ ²ÍÄ²¯ 

Íàðàç ²íä³ÿ çàéìàº äðóãå ì³ñöå ó ñâ³ò³ çà ê³ëüê³ñòþ 
îñ³á, ùî õâîð³þòü íà ä³àáåò. Îòæå, âàæëèâî äîñ-
ë³äèòè ãåíåòè÷í³ âàð³àö³¿ ñåðåä íàñåëåííÿ ²íä³¿, àáè 
çðîçóì³òè îáñÿãè ãåíåòè÷íî¿ ãåòåðîãåííîñò³. Ìè
âèâ÷àëè àñîö³àö³þ ãåíåòè÷íèõ âàð³àö³é ÷îòèðüîõ 
ãåí³â-êàíäèäàò³â [SLC30A8 (rs11558471), CDKAL1 
(rs94655871), TCF7L2 (rs12255372) òà HHEX 
(rs1111875)] ç ðîçâèòêîì öóêðîâîãî ä³àáåòó 2 òèïó 
(T2D) ó íàñåëåííÿ ï³âí³÷íî-ñõ³äíî¿ ²íä³¿, äàí³ ùîäî 
ÿêèõ îáìåæåí³. ÄÍÊ îòðèìàëè â³ä 155 îñ³á, ùî 
õâîð³þòü íà ä³àáåò, òà 100 îñ³á êîíòðîëüíî¿ ãðóïè
áåç ä³àáåòó. Ãåíîòèïóâàííÿ âèêîíóâàëè çà äîïî-
ìîãîþ ïîë³ìåðàçíî-ëàíöþãîâî¿ ðåàêö³¿-ïîë³ìîðô³ç-
ìó äîâæèí ðåñòðèêö³éíèõ ôðàãìåíò³â (PCR-RFLP). 
Ëîã³ñòè÷íèé ðåãðåñèâíèé àíàë³ç áóëî çàñòîñîâàíî ç
ìåòîþ âèÿâëåííÿ àñîö³àö³¿ ì³æ ãåíåòè÷íèìè âà-
ð³àíòàìè òà öóêðîâèì ä³àáåòîì. Ãåíîòèï CT rs9465871 
(CDKAL1 ãåí) ïðîäåìîíñòðóâàâ çíà÷íèé çàõèñò â³ä 
ðîçâèòêó öóêðîâîãî ä³àáåòó [OR = 0,39 (0,17–0,91), 
p = 0,029] ïîð³âíÿíî ç ãåíîòèïîì CC íàâ³òü ï³ñëÿ 
êîðèãóâàííÿ â ðîçð³ç³ â³êó, ñòàò³ òà ²ÌÒ. Ï³ä ÷àñ 
àíàë³çó íà ðåöåñèâí³é ìîäåë³ ãåíîòèï GG rs1111875 
(HHEX ãåí) òàêîæ ïðîäåìîíñòðóâàâ çíà÷íèé çà-
õèñò â³ä ðîçâèòêó öóêðîâîãî ä³àáåòó [OR = 0,38 
(0,18–0,82), p = 0,014] ïîð³âíÿíî ç ãåíîòèïàìè 
AA+AG. Îáèäâà ö³ ðåçóëüòàòè âòðàòèëè ñâîþ çíà-
÷èì³ñòü ï³ñëÿ çàñòîñóâàííÿ ïîðîãó Áîíôåðîíí³ â
p = 0,0041. ²ñíóº çíà÷íà âàð³àòèâí³ñòü ó ñõåì³ àñî-
ö³àö³¿ öèõ ãåí³â ç ðîçâèòêîì öóêðîâîãî ä³àáåòó ñå-
ðåä íàñåëåííÿ ï³âí³÷íî-ñõ³äíî¿ ²íä³¿ ïîð³âíÿíî ç 
³íøèìè åòí³÷íî òà ãåîãðàô³÷íî ð³çíîìàí³òíèìè 
ãðóïàìè íàñåëåííÿ ²íä³¿.

Êëþ÷îâ³ ñëîâà: ã³ïåðãë³êåì³ÿ; ãåíåòèêà; öóêðîâèé ä³à-
áåò; ï³âí³÷íî-ñõ³äíà ²íä³ÿ.
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