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GENE EXPRESSIONS AND POLYMORPHISMS OF
NOVEL BIOMARKERS IN DIABETIC NEPHROPATHY

Abstract:

Introduction: The prevalence of metabolic syndrome and of type 2 diabetes is
extremely pronounced in Asian countries, particularly dramatic in India. In 2015, over
0.9 million deaths in India were attributed to diabetes directly or indirectly. Material
and Methods: This study conducted at School of Medicine, D Y Patil University,
Navi Mumbai included 241 type Il diabetic patients with diabetic duration 3-5 years,
between age 30-45 years. Blood samples were processed for renal parameters & rt-
PCR to check the expressions and polyrphisms of IL-6, IL-10, CD36 and LDLr.
Results and discussion: Gene analysis of 1L-10, CD36 and LDLr showed that IL-10,
it is expressed and seen mutation at 56 A mutated to T. In CD-36 expressions were
seen and amplified region showed mutation at 67 T to C (heteroxygous). In LDLr
both expressions and mutations of base pairs seen in higher amounts and amplified
region showed mutation at 329 C to CC; 350 A to G; 352 Ato G; 353 Ato G; 355 A
to T; 356 G to T; 358 GG to T (delation of one nucleotide) and 563 G to T.
Conclusion: Relationship between T2DM & microalbumin and lipid parameters was
not decisive, which can be superseded by gene expressions and polymorphisms of IL-
10, CD36, and LDLr. Early measurement of these gene polymorphisms and
expressions may prevent morbidity & mortality. Association studies of cytokine genes
will help in the development of prognostic markers to identify individuals at risk.
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Introduction

Diabetes is a disease that causes blood glucose (sugar) levels to rise higher than normal.
This is also called hyperglycaemias. Type Il diabetic mellitus (T2DM) is the most
common form of diabetes all over the world. In the T2DM body does not use insulin
properly. This is called insulin resistance DM. Pancreas makes extra insulin to make up

for it. But, over time it isn't able to keep up and can't make enough insulin to keep
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blood glucose at normal levels (1).The relative contributions of insulin resistance and

beta-cell dysfunction to the pathophysiology of Type 2 diabetes.

In 2014, 9% of adults 18 years and older had diabetes. (2). Diabetes is fast gaining the
status of a potential epidemic in India. More than 62 million diabetic individuals
diagnosed in 2007 (3). In 2000 India (31.7 million) topped the world with the highest
number of the people with diabetes mellitus followed by China (20.8 million) with the
untted states (17.7 million). It is predicated that by 2030 diabetes cares may afflict up to
79.4 million people in India following China (42.3 million) & United States
(30.3million). (3)

Genetic Susceptibility

Genetically Indians are more predisposed to the development of coronary artery disease
due to dyslipidemia & low levels of high density lipoproteins compared with
Caucasians (>50 yrs). Indians are more prone to development of the post DM
complications at an early age (20-40 yrs) & indicate that diabetes must be carefully
screened & monitored regardless of patients age within India.(4). Diabetes is a disease
that is strongly associated with both micro & macro vascular complications, including
retinopathy, nephropathy, neuropathy (micro vascular) & ischemic heart disease,
peripheral vascular disease & cerebrovascular disease (macro vascular), resulting in
organ & tissue damage in approximately one third to one half of people in type || DM
(5). Inadequate tools are failed to recognize early detection of DN at an early stage.
Serum levels of creatinine may only change after about 50-60 % of the kidney function
has been lost. (6). There is utmost need to know highly sensitive biomarkers for the
early detection of DN.

Materials & Methods

This study includes 241 subjects (118 male, 123 women, and age ranges 30-70 years)
were included after screening for T2DM by measurement of blood glucose in fasting,
post-prandial, glycosylated haemoglobin and microalbumin in urine. Categorization
of subjects in three study groups were done on the basis of T2DM duration 3-5 years,
Glycosylated haemoglobin level (HbAlc) > 7.0 % and microalbuminuria (30-300
mg/dl) in study group. Blood samples were processed for other renal parameters & rt-
PCR to check the expressions and polyrphisms of IL-10, CD36 and LDLr.

Figl. RNA Isolation (a) and Gene polymorphism by Sanger sequence (9b) method:
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Results and Discussion

(b)

s

-

3 Capiliary gel elecirophoresis
soparation of DNA ragments

Table 1: Descriptive Statistics for Age and Duration of Diabetes

Parameters N Mean SD SEM Min Max
A Control 80 46.26 9.400 1.051 29.0 68.00
(3;) 30-45 80 40.01 3.892 0.435 220 | 45.00
46-70 81 59.38 8.278 0.919 46.0 70.00
Diabetes Control NA NA NA NA NA NA
Duration 30-45 80 3.49 0.729 0.082 3 6
(Yrs) 46-70 81 6.67 3.217 0.357 3 20

Calculated mean age for 30-45 years group is 40.01 with the min patient age 22 years

and max patient age 45 years, while the same of 46-70 years group is 59.38, here the

minimum patient age is 46 years and maximum patient age is 70 years (tablel).

Table 2: Gender Group Cross tabulation

Gender population Control 30-45 Yrs. 46-70 Yrs. Total
Male % 41.3% 47.5% 58.0% 49.0%
Female % 58.8% 52.5% 42.0% 51.0%

In the gender cross tabulation, it was noted that among the 80 control patients 33
(41.3%) were male and 47 (58.8%) were female. In the 18-45 years group, 38 of 80 i.e.
47.5% were male and 42 (52.5%) were female whereas in 46-70 years group, 47 (58%)

patients were male and 34 (42%) were female (table 2).
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Figure 2: Genetic sequences of IL-10
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AGGATGATTTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGAAGTTTGAGTTTGATGCARATGGCTARRATATCTTCTGCTTCATAT
AGAGGGCATTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGARGTTTGAGTTTGATGCARATGGCTARARTATCTTCTGCTTCATAT
ATACGATTTGATGAGT=TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCT! ACGCATGI TTTGAGTTTGATGCARATGGCTARRATATCTTCTGCTTCATAT
CTTTCGATTTGATGAGT=TGCTACTAATCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGARGTTTGAGTTTGATGCARATGGCTARAARTATCTTCTGCTTCATAT
ATTGGATTGATGAGTATGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGARGT TTGAGTTTGATGCARATGGCTARRATATCTTCTGCTTCATAT
ATCCGGARTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGARGTTTGAGTTTGATGCARATGGCTAARATATCTTCTGCTTCATAT

+.t.cGgat TGATGAGT , TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCTTCTGGAGGAGCACGCATGCARGARGGAAGT TTGAGT TTGATGCARATGGCTARRATATCTTCTGCTTCATAT
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AATTATCARTCAARTARRRAGTTATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGTTGGGAGATGTTATTATTGCTGARCCCAATGCCTACATT
ARTTATCARTCAAATARRAAGTTATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCAATGCCTACATT!
ARTTATCARTCAARTARRARGT TRTTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTAACTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCAATGCCTACATT
AATTATCARTCAAATARRAAGT TATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATT
AATTATCARTCAAATARRAAGT TATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCAATGCCTACATT
AATTATCARTCAAATARRAAGT TATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGTTGGGAGATGTTATTATTGCTGARCCCARTGCCTACATT
ARTTATCARTCAARTARRARGTTATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTAACTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCAATGCCTACATT

261 270 280 290 300 320 330 340 350 360 370 379

310

|
CGGGTAAAAGAA
CGGGTAAAAGAR
CGGGTAARAGAR
CGGGTARAAGAGTARTTGARCARACATTGARTARRACAGTACCCGACGGTTCACAGGCGGCTGAGTATTTATTCCATARGGGCTTATTCGACCTARTCGTACCACGTARTCCTTTAARA
AGGGTARAAGAA

CGGGTARRAGA

cGGGTARAAGARa

256 A-> T (Sample—1)

Figure 3: Genetic Sequences of CD-36
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261

20 30 40 50 60 80 130

CTGCGTTATCTT-CAGTAGTGCCTG-TACTTACTACARAGACATAACCCARACTTATTTTCTTT
GTTCAC-GTCGT-CAG-AGTGCCTG-TACTTACTACARAGACATARCCCARACTTATTTTCTT
Jgtele, alctT,chGeaGTGeeTg, TACTTACTACARAGACATARCCCARRCTTATTTTCTT

140 150 160 170 180 190 210 220 230 240 260

250
¢ |

| M M

GCAARGAGGTCCTTATACGTACAGG TGAGTGAGTCCCCACARATATGAGAC

ARGTTTACAGACAGTTTTGGATCTTTGATGTGCARAATCCACAGGARGTGATGATGRARCAGCAGCARCATTCAAGTTARG

I 20 280 290 300 310 320 3303?
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67 T-> C (Sample 8, Heterozygous)
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Figure 4: Genetic sequences of LDLr
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ATARGGTTCAR--ARAGC—TATTCGCTGTGGATTCTTACATCCACCATTTTCTATAGGARTGAAGATGCTCTTGARTCGACATAGTTTGTTCTGTTCCTGCARGGARCCTRAARTTGTGTTGGGTTGGTA
GAGGATTCARTGARGGCATTATTCGTTGTGGATTCTTACATCCACCATTTTCTATAGGARTGARGATGCTCTTGARTCGACATAGT TTGTTCTGTTCCTGCARGGARCCTAARTTGTGTTGGGTTGGTA
GAAGGTTTAC-GGAAGC--TATTCGTTGTGGATTCTTACATCCACCATTTTCTATAGGARTGARGATGCTCTTGARTCGACATAGTTTGTTCTGTTCCTGCARGGARCCTAARTTGTGTTGGGTTGGTA
TCAGGTART T==-~AAGCTARTTTCGTTGTGGATTCTTACATCCACCATTTTCTATAGGARTGAAGATGCTCTTGARTCGACATAGTTTGTTCTGTTCCTGCARGGARCCTAARTTGTGTTGGGTTGGTA
++-abgT.cat, . AaGC,  Lat TCGLTGTGGATTCTTACATCCACCATTTTCTATAGGARTGARGATGCTCTTGARTCGACATAGTTTGTTCTGTTCCTGCARGGARCCTAARTTGTGTTGGGTTGGTA
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ARTAGGARTAGTACATGATGGAGC TCGAGCAAARARGTATTGATTCGTTTATCAGGGGGARGARTCTAGGGT TRARTAACARTTARTAAGT TAGACCARCTTTGTARGTATATCTTCARTATATAARTCGAR
ARTAGGARTAGTACATGATGGAGC TCGAGCAARARGTATTGATTCGTTTATCAGGGGGARGARTCTAGGGT TRARTARCARTTARTAAGT TAGACCARCTTTGTARGTATATCTTCARTATATARRTCGAR
AATAGGAARTAGTACATGATGGAGCTCGAGCARARARGTATTGATTCGTTTATCAGGGGGARGAARTCTAGGGT TARTAARCAARTTARTARGT TAGACCARCTTTGTARGTATATCTTCARTATATARATCGAR
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JTTCARTTARARTRARAGTGGATTTT-ATTAFAAGGTARTCARTCGTTCGTATTATCT
TTCARTTARART JARAATARRRGTGGAT TAFARGGTARTCARTCGTTCGTATTATCT
TTCAATTARART JARAATARARGTGGAT TAYARGGTAATCAATCGTTCGTATTATCT
JTTCAATTARART JARAATARARGTGGATTAYAAGGTAATCAATCGTTCGTATTATCT
JTTCAATTARART JARAATARARGTGGAT TAFAAGGTAATCARTCGTTCGTATTATCT
TTCARTTARARTYAARaTaaRagTegATTAFAAGGTAATCAATCGTTCGTATTATCT
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1 1
TTCCATAGARRGAARTARCARARARCARARGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARARGCARAGAGARAGGAT TCCGGARCARGGAAR
TTCCATAGARRGAAATARCARARARCARAAGGTATGTTGCTGCCTTTTGARAAGGAGTARGGATCGCCGARGTARTGTCTARACCCAATGATTTTACAARRGCARAGAGARAGGATTCCGGARCARGGARRA
TTCCATAGAARRGAAATARCARAARAACARAAGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTARTGTCTARACCCARTGATTTTACARAGCARAGAGARAGGAT TCCGGARCARGGAAR
TTCCATAGAARRGAARTARCARARARCARARGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARAGCARAGAGARAGGAT TCCGGARCARGGAAR
TTCCATAGARRGAARTARCARARARCARAAGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARRGCARAGAGARAGGATTCCGGARCARGGAAR
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GGGTTGARATTTGARCAAGT TTGARATGARATAAARAACT TCAARRCARATTTGTCGARATTGGAAA
GGGTTGARAT TTGARCARGT TTGARATGARRTAARRARARCT TCARARCARATTTGTCGARATTGGAAR
GGGTTGARAT TTGARCAAGT TTGAAATGARRTARARARCT TCAARCARATTTGTCGARATTGGAAA

GGGTTGARATTTGARCAAGT TTGARATGARATAAARARCTTCAARCARATTTGTCGARATTGGAAA

LDLr.5_LDLr. foruard_
LOLr.3_LDLr. forward.
LDLr,2_LDLr, foruard_
LDLr,1_LDLr, foruard_
LOLr.4_LDLr.forvard.

Consensus

TTCCATAG IAATAAL ARAAGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARAGCARAGAGARAGGAT TCCGGARCARGGAARA

521 530 540 550 56 570 580 5390 600 610 620 B30 640 650

I 1
CACTATTTTCTATTGTCTCARTARTTTTATTATTATTATAATTAGRAGTARARATAGAT TCGAGACGAGACAARCARRAGAGGT TAGAGACGACTCARGARATGTCTAAGGATTTGCCTTCGAACTTTTT
CACTATTTTCTATTGTCTCARTARTTTTATTATTATTAT AGTARAAATAGAT TCGAGACGAGACARACARARGAGGT TAGAGACGACTCARGAARTGTCTARGGATTTGCCTTCGRAACTTTTT
CACTATTTTICTATTGTCTCARTAATTTTATTATTATTAT AGTARAAATAGAT TCGAGACGAGACARACARARGAGGT TAGAGACGACTCARGAARTGTCTARGGATTTGCCTTCGAACTTTTT
CACTATTTTCTATTGTCTCARTARTTTTATTATTATTAT AGTARAAATAGAT TCGAGACGAGACARACARAAGAGGT TAGAGACGACTCARGAARTGTCTARGGATTTGCCTTCGAACTTTTT
CACTATTTTCTATTGTCTCARTAATTTTATTATTATTAT AGTARARATAGAT TCGAGACGAGACARACARARGAGGT TRAGAGACGACTCARGAARTGTCTARGGATTTGCCTTCARACTTTTT
CACTATTTTCTATTGTCTCARTARTTTTATTATTATTAT AGTARARATAGAT TCGAGACGAGACARACARARGAGGT TAGAGACGACTCARGAARTGTCTARGGATTTGCCTTCEAACTTTTT

329 C-> CC(Insertion, Sample-1) 355 A -5 T (Sample -5)

350 A-> G (Sample-5) 356 G -> T (Sample-5)
352 A-> G (Sample-5) 358 GG -> T (Deletion, Sample-5)
353 A-> G (Sample-5) 563 G ->T (Sample-5)

All sequence analysis was done using Chromas software. Sequence alignment for all

samples was done using Multialign (http://multalin.toulouse.inra.fr/multalin/ )

Table 3: Descriptive analysis of biochemicals & gene parameters between control

& study groups.

Groups

Parameters

Control (n=81) < 45 years(n=80) > 45 years (n=80)

Threshold

Cycle Mean SD Mean SD Mean SD

SE SE SE

IL-10 26.09 | 1.0831 | 0.121 | 23.64 .6852 077 23.209 727 .086

CD36 2493 | 4925 | 0.055 | 19.48 | 2.8954 | 0.324 | 16.1110 | 1.5848 | 0.176

LDLr 2592 | .7099 | 0.079 | 26.74 | 1.1802 | 0.132 | 24.0746 | 1.2594 | 0.140

Microalbumin
(<30 mg/dl)

14.14 8.49 235.28 | 56.57 263.37 32.14

0.95 6.36 3.62
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Creatinine 14.59
(U) (20-370 | 60.99 43.63 4.88 121.06 80.65 9.07 134.57 129.7
mg/dl)

AIC Ratio
(30-299 0.43 0.4
0.44 0.54 0.06 3.35 3.8 3.35 3.52
mg/gm of

creatinine)

Bl.Urea
Nitrogen (8- 10 3 0.284 10 2 0.237 11 3 0.335
20 mg/dL)

Uric Acid UA
(2.6-6.0 4.8 1.0 A1 5.0 1.8 .20 5.3 1.2 13
mg/dL)

Creatinine (S)
(0.51-0.95 8 2 .020 7 2 .019 9 2 023
mg/dL)

eGFR (>/=90
ml/min/ 100 22 2.46 114 23 2.53 90 19 2.0
1.73m?)

CT of renal biomarkers and biochemical renal paramaters does not manifest any
concrete relationship (table3) It indicate that selection of subjects in study group

followed inclusion and exclusion criteria strictly and unbiased.

Table 4: Statistical analysis of gene expressions and lipid profile in study

population.
Dependent Control (n=81) <45 years (n=80) >45 years (n=80)
Variable <45 yrs >45 yrs Control >45 yrs Control | <45 yrs
CT OF IL-10 .00 .00 .00 .00 .00 .00
CT OF CD36 .00 .00 .00 .00 .00 .00
CT OF LDLr .00 .00 .00 .00 .00 .00
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Cholesterol(T) .070 .070 .070 .070 .070 .070
Triglyceride .086 .086 .086 .086 .086 .086
LDL .00 .00 .00 .00 .00 .00
HDL .00 .00 .00 071 .00 071
TC /HDL ratio 0.121 0121 0121 0121 0121 0121
LDL:HDL .00 .00 .00 .00 .00 .00
VLDL .086 .086 .086 .086 .086 .086

Data analysis of gene expressions and lipid (table 4) in study population showed
significance for all three genetic parameters but non-significant to lipids except LDL &
HDL.

Similar study published states that small dense LDL is correlated with the incidence
and severity of DN in T2DM patients. Small dense LDL is correlated with the
incidence and severity of DN in T2DM patients. (7) Author expressed that outcome of
their study should be considered as a potential risk factor and as a diagnostic biomarker
to be used in conjunction with other biochemical markers for early diagnosis,
assessment. Similar results documented by Hirano T et al. (8) in their study high
prevalence of small LDL particles in non-insulin-dependent diabetic patients with
nephropathy.

As per the study done by Inna Sinuai, et al., and Yadav KS, et al., (9,10) suggested that
IL-10 gene expression and IL-10 induced signalling pathways have an important role in
the regulation and maintance of normal renal function. In this study we have noted
similar findings showing expression of IL-10 gene in the study group shows increased
level of circulating IL-10 due to hyperglycaemic conditions.

Mahfouz MH, et al., study demonstrated that the LDLY is a protective factor of CHD in
Europeans. However, the case-control study showed no significant association of LDLr
with CHD in Chinese population. Outcomes of this study showed that there were
expressions of LDLr, it may be indicative of protective action of gene, summerised by
Mahfouz MH, et al (11). Study done by (12) showed evidence for lipid accumulation
and lipotoxicity in human kidneys. Accumulation of TGs and cholesterol in human
kidney in diabetes can result from a mismatch between enhanced lipid uptake versus

decreased lipid oxidation versus decreased catabolism and decreased efflux; these
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changes may result in alterations in lipid metabolism and lipid accumulation. They
showed significant correlation between lipid metabolism, inflammation, podocyte
dysfunction, fibrosis, and eGFR.

Mesangial and glomerular epithelial cells express low-density lipoprotein (LDL)
receptors and are capable of endocytosis of bound LDL (13). In this study we found
that triglyceride observed within reference range but LDL showed significant change.
Rest all other parameters were unaffected in all study groups. Hauden Ye, et al (14)
performed meta-analysis on LDLr demonstrated that LDLr in European population is
protective factor in CHD and case control study in Chinese population no correlation
between LDLr and CHD. In our study qualitative estimation by photometry shows no
significance but gene expression showed significant p value.

CD 36 is another trans-membrane protein of the class b scavenger receptor family & is
involved in multiple biological processes. High level of glucose has been shown to
induce CD36 protein synthesis in macrophages; because CD36 protein was markedly
increased in proximal tubules in human DN reported by Suztac et al. (15). In our study
similar findings has been noted with significant value of expressions of CD36 in the
study group compared to the controls.

It indicates proximal tubular injury in diabetic conditions suggested in literature that
high glucose disrupted LDLr feedback regulation in podocytes (16), which may cause
intracellular lipid accumulation and alteration of podocyte phenotype, thereby
accelerating DN progression. In present study we have found similar results of LDLr
gene expressions, in the study group, which might spread a light on the lipid
accumulation and responsible for renal injury under diabetic condition.

Study done by Tarik Sqalli Houssaini et al., and Khot VV et al., (17, 18), CD36 gene
expression and susceptibility to nephropathies showed that expression of the CD36
gene has significant affected in the development of kidney disease. This effect is
stronger when it comes from the association of two expressions in the same patient.
The CD36 gene expressions in patients with hypertension, diabetes, and dyslipidemia
and / or kidney failure could even be proposed as an item in the evaluation of
cardiovascular and renal risks in such patients.

Polymorphism study of IL-10, CD36 and LDLr showed that IL-10, it is expressed and
there is mutation at 56 A mutated to T. In CD-36 expressions were seen and amplified
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region showed mutation at 67 T to C (heteroxygous). In LDLr both expressions and
mutations of base pairs seen in higher amounts and amplified region showed mutation
at 329 Cto CC; 350 A to G; 352 Ato G; 353 Ato G; 355 A to T; 356 G to T; 358 GG
to T (delation of one nucleotide) and 563 G to T. All poltmorphic results are not
enough to reach any concrete conclusion and further analysis in more number of

samples is recomonded. (Figure 2-3)

CONCLUSION

In conclusion, our results suggest that for early detection of renal injury by analyzing
routine renal markers (blood urea nitrogen and serum/ urine creatinine) are not
enough, these routine markers can be used for monitoring the treatment & progression
of the disease rather than for diagnosis. Other parameters (GFR, micro albumin&
urine albumin) have important role in screening of renal dysfunction. Though they
play important role in diagnosis, reversion of renal dysfunction even at early stage is
impossible. FBS, PPBS & HbALc these three are very important parameters as far as
progression of renal disease is concerned.

Relationship between T2DM & microalbumin and lipid parameters was not decisive,
which can be superseded by gene expressions and polymorphisms of 1L-10, CD36,
and LDLr. Early measurement of these gene polymorphisms and expressions may
prevent morbidity & mortality. Prevention of CKD and awareness through education
were another aspect for early intervention to limit disability and further progression of
the disease. Association studies of cytokine genes will help in the development of
prognostic markers to identify individuals at risk.

The prognostic regimens arising from such genetic studies will alter and ease out
treatment strategies for T2DM and related complications like nepropathy. Individuals
at risk will be able to take prior precautionary measures and avoid or delay the onset
of the disease. The present study was carried out in limited number of T2DM subjects.
Further extensive research on large number of subjects with population diversity has

been recommended.
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