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Abstract:

Background: determining the genetic profile of diabetic patge with dyslipidemia is considered
important in terms of reducing the risk of possiblescular complications. Recent studies have
shown that the low density lipoprotein receptanggenay have a direct effect on lipids level and one
of its important genetic variants is the commongknnucleotide polymorphism (A370T) that’s
produced by a guanine to adenine substitution omeX in the epidermal growth factor precursor
homology region.

Aim: To evaluate the association between the low derigibprotein receptor (A370T) single
nucleotide polymorphism with lipid Profile in tyf@ediabetic patients with dyslipidemia.

Method: A case control study for total 180 subjects. pafients with type 2 diabetes mellitus (80
males and 40 females) and 60 patients of them vadgagnosed previously with dyslipidemia, these
diabetic patients were compared with 60 (40 malk 20 female) healthy control subjects. The
blood sample collection were done at the outpatiepartment of Al-lmam Al-Hussein (as) Medical
City in holy Karbala/lraq during the period frorndeary to June 2017.

Results: The results obtained demonstrate that there isetasionship between the low density
lipoprotein receptor (A370T) single nucleotide ymbrphism and dyslipidemia in patients with
type 2diabetes mellitus with no significant assticra between this polymorphism and the lipid
profile in these patients .

Conclusion In the current study, the genotyping analyssuilts agreed with much of studies which
revealed that there is no relationship betweendhedensity lipoprotein receptor ( A370T) single
nucleotide polymorphism and lipid levels in patgewith type 2diabetes mellitus with and without
dyslipidemia.

Keywords: low density lipoprotein receptor, single nucldetpolymorphism , lipid profile .

103



Kerbala Journal of Pharmaceutical Sciences. N@¢15) 2018 (1paadl Lu¥avall aglall ¢d & Alaa

la¥) jha i 3 degal) el e i adll asad Gl el s (5Sudl gbiadd) el sl S 33 )
AAUS) Lmiiie o saal) i ltne cpin b Aaal Al bl jall  yedal 3y i el 6 58 (sl Ay gl e g¥) Clie Linay
on g s (A3T0T) i salS sll JSEN a0a o Aanl) ANSE) aa) al 5 amal 3 0 aall il sise e e il a)

a1 el JBLal) Ailaia (e 8 xB sall (8 (a0l 50 A 5 5l B2l i

hagd)
g il Gabadl o jall osaall Gl sl ae ALK Ziaddie o saall GBS (o gl gl JSEN daad G Jals )Y as
2 asas Gl sl 5 s Sl el

48y 5kl
Ol e el ALY Lilie b aall Clise gan o3 sl i B0 e agi e i uimpall £Y 5 (5 Sadll ABLYL
201735 Ol g ) A 0 S 5 (e 0 gl At 30 S adsilan b (andal

el
UGV A G saall Dl glua g AT daddie o gaall Ol (g gl gl JSAI 223 g A8De 3 ga g ade AL el
2 g el s oSl 61a e D & 5illy aladll

i

JREN 2an G 4Ble dgag ade o pall g A8l clad pall dule) ae 38 Jual) Jaladl) miln) dalladl Al )
e Sl 613 g A £ L bl GalAEY) b oAl il sien 5 AU Lmidia (5 saal) DUl (55 5 5
A asnd ol plawal (s

Introduction

Type 2 diabetes mellitus (T2DM) is associatgith a two to fourfold excess risk of coronary hear
disease and the usual risk factors for coronagradisease account for only 25-50% of increased
atherosclerotic risk in diabetes mellitus. Otheviobs risk factor is dyslipidemia which contribute
substantially to the increased risk of macro-vamcdisease in diabetic patients (1).

Some studies have shown in summary that themgophisms or mutations of genes that encode
proteins and enzymes involved in lipoprotein melisbo could play a significant part in the growth
of diabetic dyslipidemia (2). Therefore, determmithe genetic profile of diabetic patients with
dyslipidemia is considered important in terms alugng the risk of possible micro-vascular and
macro-vascular complications. Recent studies oéterassociation recognized also more than one
hundred genes that may have a direct effect oddifpgvel and one of them are the low density
lipoprotein receptor gene which have over 800 genetriants like the common single nucleotide
polymorphism (A370T) (3).

The Low-Density Lipoprotein Receptor(LDLR)mgeconsisting of 18 exons of 45 kb in length
located on chromosome 19p13 and it provides instmE for making a protein called LDLR (4)

which is a mosaic protein of 839 amino acids sittbe outer surface of many types of cells

104



Kerbala Journal of Pharmaceutical Sciences. N@¢15) 2018 (1paadl Lu¥avall aglall ¢d & Alaa

particularly in the " liver" the organ responsiliie removing most excess cholesterol from the body.
The LDLR is the prototype of a large family of sttwrally homologous cell surface receptors, which
fold in the endoplasmic reticulum and function adecytic and signaling receptors in a wide variety
of cellular processes (5).

Furthermore, the LDLR play a critical role irgtgating the amount of circulating cholesterolhe t
blood by picking up LDL and transport them into tiedl ending up in lysosomes where the protein
is degraded and the cholesterol is made availablespression of microsoml enzyme 3-hydroxy-3-
methylglutaryl coenzyme A reductase, the rate-lmgitstep in cholesterol synthesis, the cholesterol
is then used by the cell, stored, or removed frioenbiody. At the same time, a reciprocal stimulation

of cholesterol ester synthesis takes pl&je

The LDL Receptor mutations/polymorphisms changeividdals’ LDLR protein structures and
functions and lead to the creation of diverse cdhphenotypes (7) Studies performed to date have
recognized more than 800 large deletions, smaktibels, insertions, point mutations, splice site
mutations and polymorphisms of LDLR gene (8). tdlions in the LDLR gene have been
categorized into 5 functional groups based on délagures of the mutant protein formed and studied in

patients’ fibroblasts.

The single nucleotide polymorphism (A370T) of thBUR was first reported in a South African
white population (9,10) and is produced by a GuaminAdenine substitution in exon 8 of the LDLR
gene in the epidermal growth factor precursor hogwlregion, repeat B. This region of numerous
copies of a 40-amino acid, cysteine-rich struciareavolved in acid-dependent separation of ligand
and receptor in the endosomes preceding the ragyefithe receptor to the cell surface. The majorit
of infrequent mutations in this part of the gensutebiochemically in type V defects, that is, the
manufacture of receptors that bind and interndli2é, but be failed to reprocess to the cell surface
(recycling-defective alleles)(11). Its known thhetfrequency of the 370T allele has been reported
worldwide to be between 0.022 and 0.170 , with learcassociation with high cholesterol levels or

risk for coronary heart disease and stroke (12).
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Subjects, Materials and Methods

The blood samples have been collected during thecofom June

to January 2017.nearly 5 mL venous blood was driam each candidate after being fasting for

approximately 12 hours.

The subjects in the study were divided into twoddra@roups:
A-Patients group: One hundred and twenty candidatedi\aded into two subgroups:-
1-Sixty T2DM patients without dyslipidemia:(forty nesl and twenty females).
2-Sixty T2DM patients with dyslipidemia: (forty malasd twenty females).
B-Control group: Sixty participants (forty males anenty females).
The mean value of the BMI for the study subject23s4906 (Kg/m?) and the subjects in the
study were in range of 45-75 years .
Patients chosen to have T2DM of varies duratigetan physicians’ diagnosis prior to the
current visit to the laboratory department of Alam Al-Hussein (as) Medical City in holy
Karbala/lrag, T2DM diagnosis was based on a fadilagd glucose (FBG) level > 126 mg/dL
and/or postprandial glucose level > 200 mg/dL ab& L level > 6.5%. Subjects with
triglyceride levels > 200 mg/dL and/or HDL-C levedgl5 mg/dL were diagnosed with
dyslipidemia (13). The exclusion criteria inclugtients diagnosed with T1DM, chronic renal
failure, chronic liver diseases, congestive heltife, malignancy or patients who had
inflammatory diseases such as rheumatoid artlamissystemic lupus erythematous.

Serum total cholesterol (TC) was measured liNRa laboratory kit (Linear, Spain) and
according to Burits ,1994 principle (14). Triglywks are enzymatically hydrolyzed to glycerol
and fatty acids and measured according to Fosga#tion by (BioMrieux®sa. France )
Triglyceride kit (15).

The HDL-C fraction was determined according to s&il principle by (Linear, Spain ) HDL -
cholesterol kit (16).

LDL-C was determined mathematically from the tatiablesterol, triglycerides; and the HDL-C
concentration according to Ana Vujovrinciple (17), VLDL-C was calculated by using
Friedwald’s formula (18). In the FBS measuremenicgse is oxidized by glucose oxidase to
gluconate and hydrogen peroxide according to Hugget Nixon equation using (Plasmatic ,
France) Glucose kit (19).
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Genomic DNA extraction was made by laborataty khe concentration and the purity of the
extracted DNA was determined by nano drop devieelthe process of the (A370T)
polymorphism genotyping was done by the amplifmatof 150 bp region of LDLR gene by
Polymerase Chain Reaction (PCR) using the prings (

P1: 5-GAG TGT CAG GAT CCC GAC ACC TGC G&3’

P2:5'-AAG TCG ACC CAC CCG CCT GCC TCGT-3'

The PCR mixture is prepared in lyophilize PCR prefarmula by adding:- il of 10 pmol/u
of each primers and B of extracted DNA and The volume was complete@@ql by
distilled water.

The thermal program comprise of 35 cycles astime in Table (1).

Table (1): The Thermal Cycles for LDLR Gene Amgi#iion Reaction

Step Temperature | Duration Number of cycle
1-Initial denaturation 95°C 7 minutes 1 cycles
2-Denaturation 95°C 60 seconds 40 cycles
3-Annealing 68°C 60 seconds 40 cycles
4-Extension 72°C 120 second 40 cycles
5-Final extension 72°C 7 minutes 1 cycles

The PCR products were digested with the enziaell, and fragments were separated on
3.5% agarose gel and visualized by ethidium brorstdening. SPSS 22 software was used

for the statistical analysis of the study numbers.

Results

The product yielded from the PCR was 150 Ipasein size and as confirmed by electrophoresis
with 25 bp ladder In the digestion processHAE 11l enzyme ,The fragments representing A
allele were 77, 47 and 26 bp (Figure 5)., and thepeesenting the T allele were 124 and 26 bp
(25) as show in Figure 5.
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RFLP HEAII

PCR product

o

Figure(5): Electrophoresis Bands for PCR and RFLP Poducts Digested by HAE Il
in size RFLP products:-(AA
polymorphism:- 77, 47 and 26 bp fragments, TT polymrphism :- 124 and 26 bp; AT

Enzyme

.(PCR product:-150 bp,

ladder:-25 bp

polymorphism:-124,77,47,26 bp fragments)

The results obtained from genotyping illustrate thstribution of the LDLR genotypes

among the study groups (Table 1).

Table (1): LDLR genotypes distribution among studygroups

LDLR Control | DM patients DM patients Total | Percentage| P value
Genotype without with number n/180
dyslipidemia | dyslipidemia | of allele
(n)
AA 46 51 48 145 80.5%
0.643
AT 12 5 7 25 13.4%
TT 2 4 5 11 6.1%
Total 60 60 60 180 100%

P value derived from ANOVA test, Significant<@05, Highly significant: §0.001, No
significant: p-0.05., DM=diabetes mellitus
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However, the outcomes demonstrate that there ielabonship between the low density

lipoprotein receptor gene (A370T) single nucleopdéymorphism and lipid profile in each

of the control and diabetic patients group (Table 3

Table (3): Association Between LDLR Genotypes andipid Profile

Parameter allele Control DM patients without DM patients with
dyslipidemia dyslipidemia
Total cholestero| AA 153.332 £ 21.8173 161.392 + 29.3352 262.905 £.934
(mg/dl) AT 156.3250+ 23.482 171.96 £ 29.05724 226.3875 2B
TT 163.80 + 24.18305 158.00 + 32.76207 177.260 363
P.value N.S N.S N.S
HDL-C (mg/dl) | AA 55.7130 £10.0612 51.8020 £9.52383 38.8149 + 9.66790
AT 54.2250 £11.0734 50.660 £11.83841 39.7625 9087
TT 60.9000 + 7.21249 47.3250 +1.81911 38.4400 $%.9
P.value N.S N.S N.S
Triglyceride AA 109.8848 + 24.317 185.375 + 50.2307 311.44048£3613
(mg/dl) AT 112.7917+ 26.233 152.9400 + 38.336 317.3625 360
TT 149.2000 +£1.9799 190.6500 + 3.1932 308.820 9248
P.value N.S N.S N.S
LDL-C (mg/dl) | AA 116.2696 + 21.829 133.8651+ 26.373 171.4787 + 58.1098
AT 129.220 + 24.4954 112.1600 £18.0174 154.7000 2357
TT 96.4500 * 2.05061 132.1500 +12.2693 139.540.¥B3.3
P.value N.S N.S N.S
VLDL-C AA 27.4712 + 6.07939 46.3436 +12.55770 62.288162226
(mg/dl) AT 28.1979 £ 6.55916 38.235 + 9.55842 63.4725 B2241
TT 37.3000 £ .49497 47.6625 + .79831 61.7640 +8439
P.value N.S N.S N.S

p value derived from ANOVA test, Significant:<@.05, Highly significant: $0.001, No significant
p>0.05.,values expressed as meant standard devi8Dh DM=diabetes mellitus,
FBS=fasting blood sugar HDL=high density lipopratdiDL =low density lipoprotein,

lipoprotein,

BMI=body mass inde
VLDL=very low dhsity

X
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Discussion
Dyslipidemia is a common feature of diabeted it is known that diabetic dyslipidemia happeas

only as a disruption of lipoprotein metabolism femt from changes in the quantitative and qualiéat
features of lipoproteins, but may also progress tiegenetic and environmental factors (21).
Dyslipidemia in diabetes commonly manifests asedhilow-density lipoprotein cholesterol (LDL-C),
decreased high-density lipoprotein cholesterol (HDUevels, or elevated triglyceride (TG) level2)2

Its known that there is an association betwatherosclerotic cardiovascular disease and serum
cholesterol and triglyceride levels in both typarid type 2 diabetes (23) and The risk of Chroe&rh
disease is greater at any given level of serumest@lol in patients with diabetes and its assariati
with hypertriglyceridemia is stronger than in trengral population (24) (25).

Its well-known that in genetics, there are salvgene polymorphisms and mutations that have bee
identified and associated with dyslipidemia. Conssdly, the identification of genetic markers
involved with dyslipidemia may lead to the recogmt of patients with genetic susceptibility to
abnormal lipid metabolism and levels and guiderventions to correct these abnormalities.

Based on that aims, genotypes were obtained&0rindividuals from a general population samples,
of which 120 patients with type 2 diabetes mellimusd 60 control subjects to investigate the
distribution pattern of the (A370T) polymorphism thie LDLR gene in local patients and to identify
their association with dyslipidemia phenotype ipey2 diabetic patients.

The LDL receptor gene consists of 18 exons sipgn45 kb on chromosome 19p13.The 5.3 kb
MRNA encodes a mature protein of 839 amino acijls ®verall, more than 800 mutations, including
gross deletions, minor deletions, insertions, pomitations, and Single nucleotide polymorphism
scattered over the LDL receptor gene have beentszboThese mutations affect the synthesis (dass
posttranslational processing (class 2), ligand ibmdactivity (class 3), internalization (class 4y,
recycling (class 5) of the LDL receptor. Among thierent polymorphisms found in the LDLR gene,
the A370T has been investigated for its associatdh increased lipid levels and risk of diabetic
dyslipidemia (26) .

There were many studies that have looked sysiemiigtat the relationship between the A370T
genotype and plasma lipid levels in population-dassmmples. The first, from Iceland (27) reporteat th
men with the homozygous 370T (N = 18) had apprexaty 8.3% higher cholesterol, 11.8% higher
LDL-cholesterol, and 10.3% higher ApoB levels thigh men (N = 134) (28), whilst women carrier of
homozygous 370T (N = 12) had 7.4%, 13.3% and 10dl8ér levels for cholesterol, LDL-cholesterol
and ApoB respectively, than AA women (N = 154). Thegest study to date was in canada which
showed no significant difference in cholesterol,l-Enholesterol, or ApoB levels in more than 9,000
subjects (29). Two other small studies, one frong&pore (N = 539) with a very low frequency of the
TT polymorphism subjects (N = 3), the other fromrn@any (N = 101) with 12 AT subjects and only
one TT subject, and reported no difference by ggretalso one more study from Denmark reported
that individuals homozygous for the 370T allele B8%6 higher risk of ischaemic heart disease (not
statistically significant), but a statistically si§cant 3.6-fold higher risk of ischaemic strok&0} The
present study results for the LDLR genotypes agmeild these studies which states no association
between the LDLR gene polymorphism(A370T) and liprdfile in the study groups and the (A370T)
polymorphism doesn't considered as a risk factodfslipidemia development in patients with type 2
diabetes mellitus.
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