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Abstract

Background: Type 2 diabetes mellitus (T2DM) is one of the most common diseases with high
incidence and prevalence throughout the world. Lipoprotein related metabolism associated with
the damage of micro-and macro- vascular disease in T2DM. Apolipoprotein E (ApoE) and
lipoprotein (a) (apolipoprotein Al, ApoAl) genes that affect the clearance of lipoproteins and
consequently lipid profile in our body are the most important candidate genes, which have been
reported to be associated with the diabetes related complications like nephropathy. Thus, the aim
of the present study was to find out the genotypic and functional association of apolipoprotein E
and lipoprotein(a) gene polymorphisms with diabetic nephropathy in Bangladeshi population and
thus, to evaluate the possibility of these genes for their involvement as the independent risk

factor for the development of diabetic nephropathy.

Methods: A total of 349 unrelated Bangladeshi individuals were enrolled in this. Individuals
having HbAlc level > 6.5% were considered as type 2 diabetic (T2D-DN) patients while
individuals having HbAlc level > 6.5% and microalbumin level > 30 mg/L were considered as
type 2 diabetic patients with nephropathy (T2D +DN). Different anthropometric, demographic
and biochemical parameters were recorded and measured from the study participants. Genomic
DNA was extracted from the white blood cells of the collected blood samples. The
amplification-refractory mutation system (ARMS) polymerase chain reaction was used to
identify apolipoprotein E gene polymorphism and TagMan SNP genotyping assay was used to
analyze lipoprotein(a) (apolipoprotein Al) gene polymorphism through Real-time polymerase
chain reaction. Anthropometric and biochemical parameters were evaluated according to the
genotypic frequencies of respective gene of interests studied. Lipid profile measured in the

participants was considered as the functional outcome according to their respective genotypes.

Result: Out of the total study participants, 123 and 122 individuals were diagnosed as type 2
diabetic patients without and with nephropathy, respectively. Rest of 104 participants was
healthy individuals. In this study, healthy individuals were not age and BMI matched with that of
patients without or with nephropathy. Systolic and diastolic blood pressure also varied
significantly between the study groups (p<0.05). The levels of HbAlc and microalbumin varied
significantly between healthy individuals and patient groups confirming their status of T2D

without and with nephropathy. Also, levels of microalbumin and albumin creatine ratio (ACR)
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differentiate the two patient groups: T2D-DN and T2D + DN (7.79 + 4.68 vs 238.58 £ 316.07
and 10.22 £ 6.07 vs 313.66 = 519.87, respectively). Levels of lipid profiles varied significantly
between the healthy individuals and two groups of patients (p<0.05). Out of three isoforms of
ApoE, frequency of isoform E3 allele was higher in all the participants (77.4% in healthy
individuals, 85.4% in T2D-DN and 87.3% in T2D +DN patients) followed by E4 and E2 allele
(22.1%, 12.2%, 11.9% and 0.5%,2.4%, 0.8%, respectively). Out of six genotypes with respect to
ApoE gene, E2/E4 was not identified in any of the study participants. We did not find any
association of neither allele nor genotypes with respect to ApoE gene with the risk of T2D with
and without nephropathy. Rather E4 allele and E3/E4 genotype were found to be associated in
developing resistance against type 2 diabetes without (OR=0.5, X? =7.44, p<0.00 and OR=0.38.
X2 =10.96 p<0.00, respectively) and with nephropathy (OR=0.31, X2 =17.08, p<0.00 and
OR=0.29, X? =16.25, p<0.00, respectively). However, with respect to rs121912717 within
apolipoproteinAl gene, no association of genotypic and allelic frequencies was found without
and with nephropathy. Different distribution pattern of biochemical parameters of glucose,

HbAlc, lipid profiles and ACR were observed in different genotypes of ApoE and ApoAl genes.

Conclusion: This study conclude that ApoE gene polymorphism does not determine genetic
susceptibility for the development of nephropathy and T2D rather E4 allele and E3/E4 genotype
have protective role against T2D with or without nephropathy, while no such association was
found in case of ApoAl gene. Thus E3 allele and E3/E4 genotype can be an important marker to
enumerate whether an individual does have any possibility of developing nephropathy with type
2 diabetes. However, a wide scale study with large number of sample is warranted to establish
the association of genetic and allelic variations with diabetic nephropathy with respect to ApoE

and ApoAl gene in Bangladeshi population.
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