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ABSTRACT

Introduction: The prevalence of metabolic syndrome and of type 2 diabetes is extremely
pronounced in Asian countries, particularly in India. In 2015, over 0.9 million deaths in India were
attributed to diabetes directly or indirectly and approximately 60-70% suffering from renal diseases.
Materials and Methods: This study conducted at School of Medicine, D Y Patil University, Navi
Mumbai included 241 type |l diabetic patients with diabetic duration 3-5 years, between age 30-70
years. Blood samples were processed for renal parameters and RT-PCR to check the expressions
and polymorphisms of IL-6, IL-10, CD 36 and LDLr.

Results: Gene analysis of IL10, CD 36 and LDLr showed that IL10, 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 (heterozygous). 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 A to G;
353 Ato G; 355 AtoT,; 356 G to T; 358 GG to T (deletion of one nucleotide) and 563 G to T.
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Conclusion: Relationship between T2DM microalbumin and lipid parameters were not decisive
and may be superseded by gene expressions and polymorphisms of IL10, CD 36, and LDLr. Early
measurement of polymorphisms and expressions may prevent morbidity and mortality after
therapeutic intervention and lifestyle modification. Association of cytokines may help in the
development of novel biomarkers to identify individuals at risk.

Keywords: Type Il diabetes; genetic predisposal; diabetic nephropathy, ESRD.

1. INTRODUCTION

Diabetes often referred as diabetes mellitus,
describes a group of metabolic diseases in which
the person has high blood glucose level, either
because of inadequate insulin production or
body's cells do not respond properly to insulin or
both. This is also called hyperglycaemia. Type Il
diabetes 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. Pancrea 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 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
United States (17.7 million). It was predicated
that by 2030 diabetes may raise up to 79.4
million people in India following China (42.3
million) and the United States (30.3 million) [3].
Diabetes mellitus contributes greatly to morbidity,
mortality, and overall health care costs. In major
part, these outcomes derive from the high
incidence of progressive kidney dysfunction in
patients with diabetes making diabetic
nephropathy a leading cause of end-stage renal
disease. Three major histologic changes occur in
the glomeruli of persons with diabetic
nephropathy. First, mesangial expansion is
directly induced by hyperglycaemia, perhaps via
increased matrix production or glycation of matrix
proteins.

1.1 Genetic Susceptibility

Genetically Indians are more predisposed to the
development of coronary artery disease due to
dyslipidaemia and 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) and indicate that diabetes must be carefully
screened and monitored regardless of patients
age within India [4]. Diabetes is a disease that is
strongly associated with both micro and
macrovascular complications, including
retinopathy, nephropathy, neuropathy
(microvascular) and ischemic heart disease,
peripheral vascular disease and cerebrovascular
disease (macrovascular), resulting in organ and
tissue damage in approximately one-third to one-
half of people in type Il 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.

2. MATERIALS AND METHODS

In this study 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. Biochemical parameters
performed from fluoride plasma, glycosylated
haemoglobin and gene analysis was performed
from whole blood EDTA sample. Venous blood
was collected in the morning after an overnight
(8-12 hours) fast. Serum/plasma samples was
frozen and stored at —80°C prior to analysis. All
measurements were performed in a central
laboratory. Categorization of subjects in three
groups were done on the basis of T2DM
duration 3-5 years, Glycosylated haemoglobin
level (HbA1c) = 7.0% and microalbuminurilt
indicatesa (30-30 It indicate proximal tubular
injury in diabetic conditions suggested in
literature that high glucose 0 mg/dl) in study
group. Blood samples were processed for other
renal parameters and RT_PCR to check the
expressions and polyrphisms of IL-10, CD36
and LDLr. Study protocol is approved by
Institutional Ethics Committee. One Step Prime
Script RT-PCR Kit (Perfect Real Time) TaKaRa
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One Step Prime Script RT-PCR Kit (Perfect
Real Time) is designed for Real-Time One Step
RT-PCR by using Tag Man® probe1, 2 RT-
PCR can be performed all in a single tube
subsequently, therefore the operation is simple,
and it minimizes the risk of contamination. Also,
amplified products are monitored in real time,
so there is no need to verify them through
electrophoresis after PCR. This kit is suitable
for detection of tiny amount of RNA like RNA

virus. This kit uses Prime Script RTase, which
has excellent extendibility and can efficiently
synthesizes DNA in short time period, and
TaKaRa Ex TaqHS, high efficiency hot start
PCR enzyme, and they are optimized for one
step RT-PCR. Combing the TaKaRa Bio RT-
PCR technology with these enzymes allows
this kit to have a more efficient yield of RT-PCR
product (Figure 1).

]
)

_

- alllll

's
L
|
J

Place Spin Column
in Collection Tube.

Spin
Centrifuge for one minute.

Wash with RNA
Wash Solution (RWA).

DNase Treatment.

Add DNase

Stop Solution (DSA).
Centrifuge for one minute.

Wash 2X with
RNA Wash Solution (RWA).

Elute RNA into
Elution Tube.

Homogenize sampies (iissues,
culturad calle ary

Transier o fiesh iube and add ANA
Dilution Buffer (RDA). mix and centrifuge.

Transfer to fresh tube;
add 95% Ethanel and mix.

Transfer to Spin Column.

te hlond celle

Vacuum

Remove lysate by vacuu

Wash with RNA
Wash Solution (RWA).

DNase Treatment. Add
DNase Stop Solution (DSA)

Wash 2X with RNA
Wash Solution (RWA).

Remove Spin Basket and place
— in collection tube. Centrifuge.
Place Spin Basket in Elution Tube.

Total time: 60-70 minutes

Figure 1. RNA Isolation by Prime Script RT-PCR Kit (Perfect Real Time) TaKaRa

(URL:http.//www.takara-bio.com)
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Figure 2. Gene polymorphism by Sanger sequencing method
(https://en. wikipedia.org/wiki/Sanger sequencing)

2.1 Protocol of the Sanger Sequencing
Method

The region of DNA to be sequenced is amplified
and denatured to produce single stranded DNA
which was further annealed to the single-
stranded DNA. Dideoxynucleotide  chain
termination DNA sequencing then takes
advantage of the fact by performing four
separate reactions, each containing a DNA
polymerase and a small amount of one of the
four dideoxynucleotides in addition to all four
deoxynucleotides, four separate sets of chain-
terminated fragments can be produced. Followed
by the replication/termination step, these
terminated fragments bind to the single stranded
DNA molecule which has acted as a template. A
sequencing primer is annealed to the single-

stranded DNA. The sequence of the original
region of DNA is then finally deduced by
examining the relative positions of the
dideoxynucleotide chain termination products in
the four lanes of the denaturing gel (Figure 2).

Biochemical parameters analysed by R-software
for descriptive statistics which is freely available
online. All sequence analysis was done using
Chromas software. Sequence alignment for all
samples was done using Multialign
(http://multalin.toulouse.inra.fr/multalin/).

3. RESULTS

Biological data tabulated as per objectives of this
study and analysed by R-software for descriptive
statistics.

Table 1. Descriptive statistics for age and duration of diabetes

Parameters N Mean Min Max
Age (Yrs) Control 80 46.26+ 9.400 29.0 68.00
30-45 80 40.01+£3.892 22.0 45.00
46-70 81 59.3818.278 46.0 70.00
Diabetes Duration Control NA NA NA NA
(Yrs) 30-45 80 3.49+0.729 3 6
46-70 81 6.67+3.217 3 20
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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%

Table 3. Descriptive analysis of biochemical and gene parameters between control and study
groups

Parameters Control (n=81) < 45 years (n=80) > 45 years (n=80)
Meant SD Mean +SD Mean *SD

CTIL10 26.09 1.0831 23.64 +.6852 23.209 +.7727
CT CD36 24.93 +. 4925 19.48 + 2.8954 16.1110 £1.5848
CT LDLr 25.92+.7099 26.74 £ 1.1802 24.0746 £1.2594
Microalbumin (<30 mg/dl) 14.1418.49 235.28 + 56.57 263.37 £32.14
Creatinine (U) (20-370 mg/dl) 60.99+43.63 121.06 + 80.65 134.57 £+129.7
A/C Ratio (30-299 mg/gm of creatinine) 0.44+0.54 3.35+3.8 3.35 +£3.52

Blood Urea Nitrogen (8-20 mg/dL) 10+3 10 £2 11 £3

Uric Acid UA (2.6-6.0 mg/dL) 4.8+1 50+1.8 53+1.2
Creatinine (S) (0.51-0.95 mg/dL) 8+.2 q7%.2 9+2

eGFR (>/=90 ml/min/ 1.73m")* 100422 114 + 23 90 +19

*MDRD equation: 186 x (Creatinine/88.4) " ™x (Age) "** x (0.742 if female) x (1.210 if black). A-albumin,
C-creatinine, U-Urine and S-serum

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

Dependent variable Control (n=81) <45 years (n=80) >45 years (n=80)
<45 yrs >45 yrs Control >45 yrs Control <45 yrs

CT OF IL10 .00 .00 .00 .00 .00 .00
CT OF CD36 .00 .00 .00 .00 .00 .00
CT OF LDLr .00 .00 .00 .00 .00 .00
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

1 10 20 30 a0 50 60 70 80 30 100 110 120 130
1

IL10.10_TL 10, foruard AGGATGATTTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGET ICTGGAGGAGCACGCATGCAAGARGGAAGT TTGAGT T TGATGCARATGGCTARARTATCTTCTGCTTCATAT
IL10,.5_IL10.forward. AGAGGGCATTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATIGTGTGTGCT ICTGGAGGAGCACGCATGCARGARGGARGTTTGAGTTTGATGCARATGGC TARARTATCTTCTGCTTCATAT
I110.9_TL10.forward. ATACGATTTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCT TCTGGAGGAGCACGCATGCARGARGGAAGTTTGAGTTTGATGCARATGGCTARARTATCTTCTGCTTCATAT
IL10.1_IL10.forward. CTTTCGATTTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATIGTGTGTGCT ICTGGAGGAGCACGCATGCARGARGGARGTTTGAGTTTGATGCARATGGCTARARTATCTTCTGCTTCATAT
IL10.6_IL10. forward_ TTGGATTGATGAGTATGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCT TCTGGAGGAGCACGCATGCAAGARGGARGT TTGAGTTTGATGCARATGGCTARAATATCTTCTGCTTCATAT
IL10.2_IL10.forward.  ATCCGGARTGATGAGT-TGCTACTARTCGATCCTTACCTGTCATTATIGTGTGTGCT ICTGGAGGAGCACGCATGCARGARGGAAGTTTGAGTTTGATGCARATGGCTARARTATCTTCTGCTTCATAT

Consensus ..t.cGgatTGATGAGT . TGCTACTARTCGATCCTTACCTGTCATTATTGTGTGTGCT TCTGGAGGAGCACGCATGCARGARGGAAGT TTGAGTTTGATGCARRTGGCTARARTATCTTCTGCTTCATAT
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IL10.10_IL10.forward ARTTATCARTCARATARAARGTTATTCTATGTATCARTTCTTACATCTCCTRCARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATTRCAT]TG
IL10.5_IL10.forward. ARTTATCAATCAAATARAARGTTATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATTYCAT{TG
IL10.9_IL10.forward. ARTTATCARTCARATARRAAGTTATTCTATGTATCARTTCTTACATCTCCTACARCTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATTRCAT]TG
IL10.1_IL10.forward. AATTATCARTCAAATARARAGTTATTCTATGTATCARTTCTTACATCTCCTACAACTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATTCTTITG
IL10.6_IL10.forward. AATTATCAATCAARTARARAGTTATTCTATGTATCAATTCTTACATCTCCTACAACTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGCTGARCCCARTGCCTACATTACAT|TG
I1110,2_T110,.forward. RARTTATCARTCAAATARRAAGTTRTTCTATGTATCART TCTTACATCTCCTRCARCTGGCGGRGTARCTGCCAGTTTTGGTATGT TGGGAGATGTTATTATTGC TGRRCCCARTGCCTACATTRCAT | T=

Consensus AATTATCARTCAAATARRAAGT TATTCTATGTATCARTTCTTACATCTCCTACAACTGGCGGAGTARCTGCCAGTTTTGGTATGT TGGGAGATGT TATTATTGC TGARCCCARTGCCTACATTYCAT [Te
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Figure 3. Genetic sequences of IL 10
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CGEGCGGGATATTGTAGTTGTGTGTACTRCTTRCTRCAR-GACATRACCCARRCT TRTTTTCTTTNTCRTAGCARGT TGTCCTCGRAGRRGGTACAATTGCTTTTARARRT TGGGT TRAAACAGGCACRG
CTGCGTTATCTT-CAGTAGTGCCTG-TACTTACTRCARAGACATARCCCARACTTATTTTCTTTITCHTAGCARGTTGTCCTCGARGARGGTACARTTGCTTTTARARATTGGGT TARARCAGGCACAG
GTTCRC-GTCGT~CAG-AGTGCCTG=TRCTTRCTRCARAGACATRAACCCARACTTATTTTCTTTYCCHTRGCARGTTGTCCTCGRRGARGGTACARTTGCTTTTARRRAT TGGGT TARARCAGGCACAG
.gtele. .alTctT,cAGtaGTGecTg, TRCTTACTACARAGACATARCCCARACTTATTTTCTTTL CATAGCAAGTTGTCCTCGRAAGARGGTACAATTGCTTTTAARRATTGGGT TRARACAGGCACAG
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|

RAGTTTACRGACAGTTTTGGATCTTTGATGTGCARRRTCCACAGGRAAGTGATGATGAACAGCAGCARCATTCAADY TARGCARRGAGGTCCTTATACGTACAGGTGAGTGRGTCCCCACARATATGAGAC
ARGTTTACAGACAGTTTTGGATCTTTGATGTGCARRATCCACAGGAAGTGATGATGAACAGCAGCAACAT TCARGT MAGCARRGAGGTCCTTATACGTACAGGTGAGTGAGTCCCCACARRTATGAGRC
ARGTTTACAGACAGTTTTGGATCTTTGATGTGCARRATCCACAGGAAGTGATGATGAACAGCAGCAACAT TCARGT TARGCARRGAGGTCCTTATACGTACAGGTGAGTGAGTCCCCACARATATGAGAC
ARGTTTACAGACAGTTTTGGATCTTTGATGTGCARARTCCACAGGARGTGATGATGARCAGCAGCAACATTCARGT TARGCRARGAGGTCCTTATACGTACAGGTGAGTGAGTCCCCACAARTATGAGAC

%1 270 280 230 300 310 320 33632
| |

ACTCTTACCTTGACCATGTATTTCTGAGRAGTCTTCTACTTGGCARATGTCATTGTATTGARATGTACTTAR
ACTCTTACCTTGRCCATGTATTTCTGAGRRGTCTTCTACTTGGCARRTGTCATTGTATTGARATGTACTTAR
ACTCTTACCTTGACCATGTATTTCTGAGRAGTCTTCTACTTGGCARATGTCATTGTATTGARATGTACTTAR
ACTCTTACCTTGACCATGTATTTCTGAGRAGTCTTCTACTTGGCARRTGTCATTGTATTGARRTGTACTTAR

67 T-> C (Sample 8, Heterozygous)

Figure 4. Genetic sequences of CD 36
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TCGCGETGCAT-=-TARGC=-TACTCGTTGTGGATTCTTACATCCACCATTTTCTATAGGARTGARGATGC TCTTGAATCGACATAGT TTGTTCTGTTCCTGCARGGARCCTRAARTTGTGT TGGGTTGGTA
ATARGGTTCAR——ARAGC--TATTCGCTGTGGATTCTTRCATCCACCATTTTCTATAGGART GAAGATGC TCT TGARTCGACATAGT TTGTTCTGTTCCTGCARGGAACCTARATTGTGTTGGGTTGGTA
GAGGATTCAATGAAGGCATTATTCGT TGTGGATTCTTACATCCACCATTTTCTATAGGARTGAAGATGCTCTTGAATCGACATAGT TTGTTCTGTTCCTGCARGGAACCTAAATTGTGT TGGGTTGGTA
GAAGGTTTAC-GGAAGC--TATTCGTTGTGGATTCTTRCATCCACCATTTTCTATAGGARTGARGATGC TCTTGARTCGACATAGT TTGTTCTGTTCCTGCARGGARCCTARATTGTGTTGGGTTGGTA
TCAGGTAATT-——AAGCTAATTTCGTTGTGGATTCTTACATCCACCATTTTCTATAGGARTGRAGATGC TCTTGARTCGACATAGT TTGTTCTGTTCCTGCARGGAACCTARRTTGTGT TGGGTTGGTA
«.saligl.cat...Aa6C. .tat TCGLTGTGGATTCTTACATCCACCATTTTCTATRGGARTGRAAGATGC TCTTGRAATCGACATAGT TTGT TCTGTTCCTGCARGEARCCTRARATTGTGTTGGGTTGGTA

131 140 150 160 170 180 190 200 210 220 230 240 250 260

AATAGGARTAGTACATGATGGAGC TCGAGCARARAGTATTGATTCGTTTATCAGGGGGAAGARTCTAGGG TTARTARCAAT TARTAAGTTAGACCAACTTTGTARGTATATCTTCARTATATAAATCGAAR
RﬂYHGGHHTNBTRCNTGRTEBHGI:TCERBCRRNRRGTRTTGRTTEGTTTHTENGGGGGFIHGRl'l'lCTHGGETTRRTHRCRRTTRRTRRETTRGRCCHNETTTGTHRETHTRTCTTCRRTRIRTBHRTCGHR
ARTAGGARTAGTACA ARGARTCTAGGG TTARTARCAAT TARTAAGTTAGACCAACTTTGTARGTATATCTTCARTATATARATCGAR
HHIHEEHRTHETREHTEHTEEHGETEEHEEQHMHGTR1TGHTTE[\TTTHTEHGEEEEﬂHEHHIETREGETTHHTHHEHHTTHHTHRETTHBHECHRETITBTHIIETHTHTETTCHHTHTHTHHHTEGHK
AATAGGAATAGTACATGATGGAGC TCGAGCAAAARGTATTGATTCGTT TATCAGGGGGARGARTCTAGGGTTARTARCAATTARTAAGTTAGACCAACTTTGTAAGTATATCTTCARTATATARATCGAR
AATAGGARTAGTACATGATGGAGC TCGAGCARAARGTATTGATTCGTTTATCAGGGGGARGARTCTAGGGTTARTARCAATTARTARGTTAGACCARCTTTGTARGTATATCTTCARTATATARATCGAR

300 310 320 P30 | 340 [350 360 | 370 380 390
GGGTTGARATTTGARCAAGT TTGARATGAARTAARRAACT TCAARCARAT T TGTCGRAAT =TT TTCARTT GGATTTT-ATTAFARGGTAATCAATCGTTCGTATTATCT

GGGTTGARATTTGAARCARGT TTGAARTGARATAARARACT TCARRCAAAT T TGTCGAAATTGGARARAC-TT | TTCAATTARAAT JARAATAARAGTGGAT TAFARGGTRATCARTCGTTCGTATTATCT
GGGTTEHRRTTTGHHCHRGTTTGﬂﬂﬁTEHHGTRRHRHRCTFCHﬂﬂCﬂﬂﬂTTTETCGﬂHRT -TY TTCAATTARAART [ARARTRAAAGTGGAT TAYARGGTARTCAATCGTTCGTATTATCT

261 270 280 230

EGBTTEHRRTTTGHNCHRGTTTGHHHTEﬂﬂﬁTﬂﬂﬂﬂﬂﬂtTiCﬂﬂﬂCﬂﬂﬂTTTETCGR CTTTTCARTTARAAT TARAAT ARGGTRAATCAATCGTTCGTATTATCT
GGGTTGARAT TTGAACH 1TGRRRTGRHHTMHRHHETEEHHHEHHRTTTEIEEHHRTTGEBRHR PC-TTJTTCARTTARAART JTARRAT TRYARGGTARTCAATCGTTCGTATTATCT
GGﬁTTEﬂRRTTTGﬂﬂCHRGTTTGRH“TGHHRTRRHRHRCTICﬂﬁﬂCHHﬂTTTGYCGﬂﬂﬁT TTJTTCARTT aafagTggATTAFARGGTAATCAATCGTTCGTATTATCT
391 400 410 420 430 440 450 460 azo 480 490 500 510 520

TTCCATAGARRGARATARCARAARACARAAGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARAGCARAGAGARAGGAT TCCGGARCARGGAAR
TTCCHTHGRHRﬁﬂﬂﬂTﬂﬂCﬂﬂﬂﬂHﬂCﬂRﬂﬂGGTﬂTGTTGC"GCCTTTTGHNRHGGRGT“HGGIITCGCCGHHETRHTGTCTﬂﬂﬂCCCﬂﬂTGRTTTTHCRHRGCHH“ERGRRHGGHTTEEGGRHEHNEEHHR
CATI ARAARACARRAGGTAT ATTTTACARAGCAARGAGARAGGAT TCCGGARCARGGAI
TTCCRIHGRHRG!‘HHTHRCM\HQRRCﬂm\ﬂGGTﬁTGTTGC!ECCT!TTGHRHRGGR&TRHGGHICGLCGHHGT&HTGTCTRRHCCCQHTER!TTTHCRRRGCRR‘IGHERRHGGHITCtGGﬂﬂCﬂﬁEGﬂﬁR
TTCCATAGARRGARATARCAARARACARARGGTATGTTGCTGCCTTTTGAAARGGAGTARGGATCGCCGARGTAATGTCTARACCCARTGATTTTACARAGCARAGAGARAGGATTCCGGARCARGGARR
TTCCATAGARAGAAATARCARARAACARARGGTATGTTGCTGCCTTTTGARARGGAGTARGGATCGCCGARGTRATGTCTARACCCARTGATTTTACARAGCARAGAGARAGGAT TCCGGARCARGGARR

530 540 550 561 570 580 590 600 610 620 630 640 650

LHLIHIIIILIHIII.:ILILNHIHHIIIIHIIHIIHIIHI T
TRAATTTTATTATTATTATHATGA

REHlTCEHGHEEHEHEHHREHHHRGHGETTHGHEHEGHE
C1ERI’|GﬁHHTG!’CTRRGEHTTI’EECT!DGBRCTT‘ITT

CTARGGATTTGCCTTCGARCTTTTT

AGTARRRATAGATTC

CAATARTT
LOLr.2_LD0Lr.forward. CHCTRITYTCTHITGTETCHRTRHTYTT

Ih'mu AGTAARARAT RGITITEGRGHCGHGHCHRRCHGHRERGGTTHGHGREGHCTCBRERHRTGTETHRGGRTTTEE!:TFCG!\HCTTTTT

LOLr. 1 1DLr.foruard. CACTATTTTCTATTGTCTCAATAATTTTATTATTATTAT

LOLr.4_LDLr, foruard_
Consensus

CACTATTTTCTATTGTCTCAATARTTTTATTATTATTAT

329 C-> CC (Insertion, Sample -1)
350 A -> G (Sample-5)
352 A -> G (Sample-5)
353 A -> G (Sample-5)

TGCCTTCGAACTTTTT

REHITCEHGHEEHGHCHHKEHHH%HGETTHGHEHEGHCTEHHEHHHTEIETHHGEHTTIEECTPEHHHCTT]TT
CACTATTTTCTATTGTCTCAATARTTTTATTATTATTATH RTRﬁG RG'IHRRRHTREHiTEﬁnGHCEHGRCRRﬁEHﬁHﬁERGETTﬁGﬁGﬁEGRC1Eﬁﬁﬁﬂﬂﬂ'ﬂil’ETRRGGRTTTEEETIEQﬂRCYT]TT

355 A -> T (Sample -5)

356 G -> T (Sample-5)

358 GG -> T (Deletion, Sample-5)
563 G ->T (Sample-5)

Figure 5. Genetic sequences of LDLr

4. DISCUSSION

Calculated mean age for 30-45 years groups is
40.01 with the min patient age 22 years and max
patient age 45 years, while the same of 46-70
years groups is 59.38, here the minimum patient
age is 46 years and maximum patient age is 70
years (Table 1).

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).

CT of renal biomarkers and biochemical renal
parameters does not manifest any concrete
relationship (Table 3) It indicate that selection of
subjects in study group followed inclusion and
exclusion criteria strictly and unbiased. Data
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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 and 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
DN. As per the study done by Inna Sinuai, et al.,
and Yadav KS et al. [9,10] suggested that IL-10
gene expression have an important role in the
regulation and maintance of normal renal
function. In this study we have noted similar
findings showing expression of the IL-10 gene in
the study group shows increased level of
circulating IL-10 due to hyperglycaemia.

Mahfouz MH, et al. study demonstrated that the
LDLr 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,
summarized 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 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. Rests of 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.

CD36 is another trans-membrane protein of the
class b scavenger receptor family and 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 was
indicated that proximal tubular injury in diabetic
conditions documented 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 conducted 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
dyslipidaemia 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 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 Ato 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
recommended (Figures 3-5).

5. CONCLUSION

It was concluded that early detection of renal
injury by analyzing routine renal markers (blood
urea nitrogen and serum/urine creatinine) are not
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enough and decisive, which can be superseded
by gene expressions and polymorphisms of IL10,
CD 36, and LDLr. Early measurement of these
gene polymorphisms and expressions may
prevent morbidity and 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 nephropathy. Individuals at risk will be able
to take prior precautionary measures and avoid
or delay the onset of the disease.
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