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BACKGROUND AND OBJECTIVES: The tumor necrosis factor-alpha (TNF-a) and interleukin (IL)-6 gene poly-
morphism has a controversial role in the pathogenesis of cardiovascular disease among different populations.
The effect of the cytokine’s gene polymorphism on idiopathic dilated cardiomyopathy (IDCM) is still unresolved.
The current study aimed to evaluate the association of the TNF-a -308 G/A and IL-6 —174 G/C polymorphism
with IDCM in a Pakistani population.

DESIGN AND SETTINGS: Blood samples for this case-control study were collected from the cardiology out-
patient department of multiple cardiology centers of Rawalpindi/lslamabad, Pakistan, between July 2012 and
December 2012.

PATIENTS AND METHODS: IDCM cases (number [n]=250) and healthy controls (h=300) were genotyped using
polymerase chain reaction and restriction fragment length polymorphism.

RESULTS: The TNF-a —308 variant genotypes GA and AA were more prevalent in patients compared with the
control group (P<.0001). Similarly, the IL-6 —174 variant genotypes GC and CC showed a high prevalence in
patients with IDCM compared with healthy controls (P=.0019). IDCM cases had a higher prevalence of the TNF-
0-308A (P<.0001) and the IL-6 —174C (P=.0008) mutant alleles than did the control group. The IDCM cases
bearing the TNF-0-308 and IL-6 variant genotypes revealed elevated levels of high-sensitivity C-reactive protein
(hs-CRP) when compared with the corresponding controls (P<.05).

CONCLUSION: The TNF-a. =308 G/A and IL-6 —174 G/C gene polymorphisms and high levels of hs-CRP may
be associated with the pathogenesis of IDCM in the study population.

ilated cardiomyopathy (DCM) is charactet-
D ized by dilatation and impaired contraction of

either the left ventricle or both ventricles.! It
is an important cause of cardiac mortality and morbid-
ity due to congestive heart failure or arrhythmias.” The
etiopathogenesis of DCM in about half of the patients
is idiopathic, and among them 20% to 25% of cases are
familial’ These facts lead to the perception that genetic
factors might contribute to disease susceptibility. This
involvement of multiple genes in complex diseases that
do not exhibit a clear pattern of familial aggregation,
the candidate gene approach has not only been excep-
tional, but it is a strategy that is widely used to under-
stand the underlying cause of the disease.*
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A number of gene mutations, including troponin C,°
myosin-binding protein C,° T cap,” myosin light chain,®
and sarcomeric-associated proteins,” have been associ-
ated with cardiomyopathy. In addition, proinflamma-
tory cytokines have been ascribed as one of the con-
tributors to the underlying cardiomyopathic process.'’
Promoter region polymorphisms of cytokines may
affect gene transcription, influencing both in vivo and
in vitro cytokine production.’* Among these inflamma-
tory cytokines, tumor necrosis factor-alpha (TNF-o)
and interleukin (IL)-6 have been reported to be elevat-
ed in DCM patients and are considered as a part of the
heart failure syndrome.'* Studies on xanthine-derived
agents, which decrease the level of inflammatory media-
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tors through the transcriptional blockade of inflamma-
tory gene expression, have shown to increase ejection
fraction and decrease ventricular size, thus improving
the clinical status of idiopathic dilated cardiomyopathy
(IDCM). 1314

It is widely accepted that genetic and environmen-
tal factors affect the pathogenesis of cardiac disease. In
2010, we published a pioneer report on the association
of a novel cytokine resistin with cardiac hypertrophy
in a Pakistani population.” Molecular mechanisms
underlying the pathology of IDCM are not fully un-
derstood. Variant mutations in more than 30 genes ac-
count for approximately 35% of the genetic factors in-
volved in the pathogenesis of cardiomyopathy.’**” Thus,
a range of genetic variations that could contribute to the
disease pathology are still unknown. Current attention
is focused on the identification of novel risk factors of
IDCM, which may improve the prognosis and manage-
ment of the disease in susceptible populations.

Several studies on cytokine gene polymorphism
have been conducted in patients with IDCM, which
yielded conflicting results due to ethnic variations.'%
Adamopoulos et al have reported that specific cytokine
gene polymorphisms may be associated with a worse
prognosis as well as with disease severity in patients
with IDCM.? South Asians are considered to be at an
increased risk for cardiovascular complications, and it
is probable that mutations in their genes may predis-
pose them to the disease. In the present study, we inves-
tigated TNF-o0 =308 G/A and IL-6 —174 G/C gene
polymorphisms in patients with IDCM and healthy
controls from a Pakistani population. Furthermore,
serum high-sensitivity C-reactive protein (hs-CRP)
levels were determined in relation to the cytokines' vari-
ant genotype from IDCM cases. We hypothesize that
the TNF-a —308 G/A and IL-6 —174 G/C polymor-
phisms and elevated hs-CRP may be associated with
the pathogenesis of IDCM in the study population.

PATIENTS AND METHODS

Study subjects

This study was reviewed and approved by the
Institutional Review Board, Quaid-i-Azam University,
Islamabad. Informed consent was obtained from all par-
ticipants of the study in accordance with the Declaration
of Helsinki of 1975, 1997 revision. We studied 250 un-
related patients with IDCM (mean [SD] age: 53 [14.7]
years). The patients were recruited from the cardiology
outpatient departments of multiple cardiology centers
in Rawalpindi/Islamabad, Pakistan (Armed Forces
Institute of Cardiology/National Institute of Heart
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Diseases, Rawalpindi; Pakistan Institute of Medical
Sciences, Islamabad). The diagnosis of DCM was based
on patient history, physical examination, electrocardio-
gram, and echocardiogram (Aplio-XV, Toshiba, Japan)
according to World Health Organization guidelines.!
Chest X-ray demonstrated generalized ventricular
enlargement. Electrocardiogram showed nonspecific
ST segment and T-wave changes. IDCM patients
were diagnosed on echocardiographic evidence of left
ventricular enlargement, left ventricular systolic dys-
function (ejection fraction <40%), and end-diastolic
diameter >34 mm/m?* excluding any known cause of
myocardial disease. Patients with hypertension, coro-
nary artery disease, atrial fibrillation, and ventricular
arrhythmias were excluded from the study. Considering
the genetic substructure in the Pakistani population,
the control subjects (number [n]=300; mean [SD] age:
54.7 [13.4] years) were randomly selected from unrelat-
ed healthy individuals from the regions of the patients’
recruitment. Control subjects were clinically healthy,
had normal electrocardiograms and echocardiography
with no symptoms of any concomitant disease, and had
no personal or familial history of cardiomyopathy or
other heart-related diseases.

Sample collection

Venous blood samples were obtained from IDCM
cases and healthy subjects. For biochemical analyses,
blood samples were allowed to clot at room tempera-
ture and were then immediately centrifuged to sepa-
rate serum and kept at —80°C. For the molecular study,
blood samples were collected in ethylenediaminetet-
raacetic acid tubes to prevent the coagulation of blood
samples, Genomic DNA was extracted from whole
blood using the standard phenol-chloroform method.

Biochemical analyses

Biochemical analyses were catrried out using AMP
Diagnostics kits (AMEDA Laboradignostik GmbH,
Graz, Austria) for the determination of total cho-
lesterol (TC), triglycerides (TG), low-density cho-
lesterol (LDL-C), and high-density cholesterol
(HDL-C) from serum samples using Vitalab Selectra
E Chemistry Analyzer (Vitalab, Hoogerheide, the
Netherlands). The assays were performed according
to the manufacturer’s instructions using standard en-
zymatic techniques. hs-CRP was measured by Tina-
quant C-reactive protein (latex) high-sensitivity as-
say using a Roche/Hitachi-904 chemistry analyzer,
Roche Diagnostics (Hoffmann-La Roche AG, Basel,
Switzerland) according to the manufacturer’s recom-
mendations.
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Genotyping of the TNF-0—308 G/ A polymorphism

Polymorphism in the promoter region at position —308
G/A (rs 1800629)* of the TNF-o. gene was detected
by polymerase chain reaction (PCR) using the forward
primer 5-AGG CAA TAG GTT TTG AGG GCC
AT-3" and reverse primer 5-CAT CAA GGA TAC
CCCTCA CACTC-3" Each 50 pL of PCR contained
5 pL of 10x reaction buffer, 1.5 umol/L MgCl, (MBI-
Fermentas; Thermo Fisher Scientific, Waltham, MA,
USA), 2.5 pL from 10 pmol of each primer, 1 pL of
10 mmol/L dNTPs, 1 unit of Tag DNA polymerase
(MBI-Fermentas; Thermo Fisher Scientific), and
100 ng of genomic DNA. PCR was performed in the
GeneAmp PCR System 9700 (Applied Biosystems
Inc, Foster City, CA, USA). PCR conditions were as
follows: initial denaturation at 95°C for 5 minutes, fol-
lowed by 40 cycles of 1-minute denaturation at 95°C;
1-minute annealing at 60°C’; 1-minute elongation at
72°C; and the final extension for 10 minutes at 72°C.
Amplified products were electrophoresed on 2% aga-
rose gels to confirm the correct amplification using the
appropriate DNA ladder (MBI-Fermentas; Thermo
Fisher Scientific). PCR products were purified us-
ing JET quick PCR products purification spin/250
kit (GenoMed, Inc., Leesburg, FL, USA). An aliquot
of 12 puL of PCR products was digested with restric-
tion enzyme Ncol (MBI-Fermantas; Thermo Fisher
Scientific) in 2 pL of 10x buffer G (10 mM Tris—HC],
10 mM MgClz, 50 mM NaCl, 0.1 mg/mL bovine se-
rum albumin) and 10 U of Ncol enzyme and 5 pL of
PCR water. The mixture was incubated at 37°C for 16
hours. The digested products were separated on 4%
agarose gels stained with 10 mg/mL ethidium bromide
and visualized under ultraviolet light. The GG geno-
type led to the formation of 2 fragments (114 bp and

AA GG

20 bp); heterozygous variant GA showed 3 bands (134
bp, 114 bp, and 20 bp), while in the case of homozygous
variant AA, the PCR-amplified product remained un-
digested, leaving a 134 bp fragment (Figure 1).

Genotyping of the IL-6 =174 G/C polymorphism
Amplification of the IL-6 promoter region —174 G/C
(rs 1800795)* was done by PCR using specific primers
5-GCG ATG GAG TCA GAG GAA AC-3'(forward)
and 5-ATC TTT GTT GGA GGG TGA GG-3’ (re-
verse). A PCR protocol was adopted, as discussed pre-
viously. After purification, 12 pL of PCR products from
each sample was digested by 10U of Nla III restriction
enzyme (MBI-Fermentas; Thermo Fisher Scientific).
The digested products were separated on 3% agarose
gels stained with 10 mg/mL ethidium bromide and
visualized under ultraviolet light. The GG genotype
showed 3 bands of 208 bp, 171 bp, and 29 bp; the CC
genotype showed bands of 171 bp, 122 bp, 86 bp, and
29 bp; whereas the heterozygous GC showed 208 bp,
171 bp, 122 bp, 86 bp, and 29 bp bands on the gels
(Figure 2).

Statistical analysis

Statistical analysis was performed by GraphPad Prism
5.0 (GraphPad Software, Inc., La Jolla, CA, USA). The
basic characteristics and clinical parameters (body mass
index [BMI], TC, TG, LDL-C, HDL-C, and hs-CRP)
of the study population are presented as the mean
(SD). The statistical significance between the samples
from the study groups was analyzed by the chi-square
and Student ¢ tests where indicated. Deviation from the
Hardy—Weinberg equilibrium was evaluated by com-
paring observed and expected genotype frequencies via
the chi-square test separately in cases and controls. The

134bp
114bp

Gy G

Figure 1. Agarose gels showing the enzyme-digested patterns of PCR products of TNF-ca. -308 G/A. Electropherogram of ethidium
bromide stained 4% agarose gel showing genotype pattern obtained with Ncol restriction digest at -308 G/A TNF-o. polymorphism.
Lane L represents 100-bp DNA ladder (Fermentas, Germany) while lane UD refers to the undigested PCR-amplified (134 bp) fragment.
The other lanes refer to genotype pattern of samples. Genotypes of the samples are noted at the bottom of figure. Genotypes are
characterized as GG (114 bp, 20 bp), GA (134 bp, 114 bp, and 20 bp), and AA (134 bp). On the gel, 20-bp fragments cannot be seen.
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Figure 2. Agarose gels showing the enzyme-digested patterns of PCR products of IL-6 -174 G/C polymorphism. Electropherogram

of ethidium bromide stained 4% agarose gel showing genotype pattern obtained with Nla Il restriction digest at -174 G/C IL-6
polymorphism. Lane L represents 100-bp DNA ladder (Fermentas, Germany) while lane UD refers to the undigested PCR-amplified (408
bp) fragment. Genotypes of the samples are noted at the bottom of figure. Genotypes are characterized as GG (208 bp, 171 bp, and 29
bp), GC (208 bp, 171 bp, 122 bp, 86 bp and 29 bp), and CC (171 bp, 122 bp, 86 bp, and 29 bp). On the gel, 29-bp fragments cannot be seen.

genotype and allele frequencies between the patient and
control groups were compared by a chi-square test. The
criterion for significance was P<.05.

RESULTS

Baseline and clinical characteristics of the study population
The baseline characteristics of the IDCM patients and
control subjects are shown in Table 1. The patient
group contained 181 (72%) and 69 (28%) males and
females, respectively, whereas the control group con-
tained 208 (69%) and 92 (31%) males and females,
respectively. The IDCM cases had significantly lower
BMI, TC, TG, LDL-C, and HDL-C, but higher hs-
CRP when compared with the healthy individuals.

Genotyping and haplotype analysis of the TNF-o. —308
G/A and IL-6 —174 G/C polymorphism
Genotype frequencies were in Hardy—Weinberg equi-
librium (P>.05) for both single nucleotide polymor-
phisms (SNPs) in controls; however, in some cases,
significant deviation (P<.05) from Hardy—Weinberg
equilibrium was observed in both SNPs. The —308
TNEF-a variant genotype GA and AA was more prev-
alent in the patient group (71%) when compared with
the control group at 26% (Table 2). A significant dif-
ference was found between the G and A allele from
patients with IDCM versus healthy controls (odds
ratio [OR]=4.0, 95% confidence interval [CI]3.0-5.3,
P<.0001).

The IL-6 -174 variant genotype GC and CC
showed high prevalence in patients with IDCM (27%)
compared with healthy controls at 16% (Table 2). The

frequency of the C allele was significantly high in pa-
tients (16%) versus controls at 9% OR=1.8, 95% CI
.3-2.7, P=.0008). Haplotypes A-G and A-C of the
TNF-a (-308 G/A) and IL-6 (-174 G/C) genes
showed higher frequency in the patient group com-
pared with controls (P<.0001; Table 3).

Serum hs-CRP levels in relation to the TNF-o. (-308
G/A) and IL-6 (—174 G/C) genotype in patients with
IDCM

A comparison of the serum hs-CRP levels in relation
to the TNF-a (=308 G/A) and IL-6 (-174 G/C)
gene polymorphism is given in Table 4. The IDCM
cases with the GG, GA, and AA variant genotypes
showed significantly high hs-CRP levels compared
with the corresponding genotypes at —308 of the
TNEF-a gene (P<.05) in the controls. Patients with
the IL-6 GC variant genotype at —174 revealed sig-
nificantly high hs-CRP levels when compared with
the GG and GC genotype (P<.05) and when com-
pared with the controls. Elevated levels of hs-CRP
were observed from IDCM cases with the variant CC
versus the wild control genotype, but this increase was
insignificant; this may be due to the relatively lower
number of CC genotype carriers and the high SD of

the mean value.

DISCUSSION

The genetic basis of IDCM has been understudied
and is therefore unresolved as yet. Recently, a genome-
wide association study identified 2 loci associated
with heart failure due to DCM;? however, the role of
inflammation in IDCM is still unclear. These findings
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instigated our interest in investigating the role of the
TNEF-o and IL-6 gene polymorphism in the patho-
genesis of IDCM in a Pakistani population.

The TNF-a =308 G/A polymorphisms have been
associated with increased serum TNF levels. It is con-
sidered that the —308 A allele is a powerful transcrip-
tional activator when compared with the G allele.* This
is the reason behind the rationale of grouping GA and
AA genotypes together, and for using the A allele as a
dominant model in our study. Evidence shows increased
TNF-a levels associated with a high prevalence of the A
allele in patients with DCM compared with controls.'®
In a recent meta-analysis, GA and AA were used as a
dominant model to calculate the association between
the TNF-o. —308 gene variant and coronary heart dis-
ease.”” Similarly, other studies have reported the as-
sociation of the IL-6 —174 G/C polymorphism with
increased serum IL-6 levels.??® We have used the IL-6
—-174 GC+CC genotype model to investigate its asso-
ciation with IDCM in our study.

In this case-control study, we have observed a sig-
nificant difference in the TNF-a =308 variant geno-
type (GA+AA) distribution between IDCM cases and
healthy controls (P<.0001). The TNF-a —308 A allele
was present in 41% of IDCM cases, which was signifi-
cantly higher than controls at 15%. A similar trend was
observed in the —308 A allele frequency from patients
with DCM in the Han Chinese® and Japanese popula-
tions.'® A study from the African population also con-
firmed a positive association of the TNF-a —308 G/A
polymorphism with IDCM.* On the contrary, studies
in French and Turkish populations showed contradic-
tory results, showing no link between the TNF-0. =308
G/A polymorphism and DCM.'"** This controversy
may be due to differences in the ethnic origin of the
study populations. South Asians are considered to be at
an increased risk for cardiovascular events compared to
other ethnic populations.®® The high prevalence of the
—308 A variant allele in patients with IDCM may indi-
cate a link between the TNF-o. SNP and cardiomyopa-
thy in the study population.

Our study also demonstrated that the IL-6 —174
variant genotype GC and CC was more prevalent in pa-
tients with IDCM (27%) compared with healthy con-
trols at 16% (P=.0019). The C allele frequency was sig-
nificantly higher among IDCM cases than among con-
trols in the study population. Evidence shows that the
IL-6 —174 C allele carriers had higher levels of the cy-
tokine compared with the —174 G allele individuals fol-
lowing coronary artery bypass surgery.!' Furthermore,
patients with heart failure revealed significantly high
IL-6 concentrations, which could be due to extracardiac
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Table 1. Baseline and clinical characteristics of control subjects and IDCM cases.

Controls Patients

Characteristics (n=300) (n=250) Pvalue
Age (years) 53.7 (13.4) 53 (14.7) 5179
Gender (M/F) 208/92 181/69 .4884°
BMI (kg/m?) 25.1(3.3) 22.7(2.9) <.0001°
TC (mgy/dL) 167.5 (26.4) 156.7 (44.7) .0004°
TG (mg/dL) 149.8 (58.6) 138.1(57.3) .019°
LDL-C (mg/dL) 101.5 (35.8) 88.8(37.1) <.0001°
HDL-C (mg/dL) 40.7(8.7) 35.2(11.5) <.0001°
hs-CRP (mg/L) 1.1 (0.7) 4.28 (4.6) <.0001

Notes: Values are given as means (SD). A Pvalue <.05 indicates statistical significance.?Pvalue calculated by

Student ttest (unpaired). *Pvalue calculated by the chi-square test.

Abbreviations: IDCM: Idiopathic dilated cardiomyopathy; n: number; M: male; F: female; BMI: body mass index;
TC: total cholesterol; TG: triglycerides; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein

cholesterol; hs-CRP: high-sensitivity C-reactive protein; SD: standard deviation.

Table 2. Genotype and allele frequencies of the TNF-c. —308 G/A and IL-6 174 G/C

polymorphism in the study population.

TNE- Controls Patients
—308%‘./A n (%) n (%) OR 95% CI P value
300 (100) 250 (100)
GG 223 (74) 72 (29)
7.16 4.91-10.44 <.0001
GA+AA 77 (26) 178 (71)
G 510 (85) 293 (59)
4.00 3.00-5.33 <.0001
A 90 (15) 207 (41)
IL-6 -174 G/C
GG 252 (84) 182 (73)
GCsCC 48 (16) 68 (27) 1.96 1.29-2.97 .0019
G 544 (91) 419 (84)
C 56 (9) 81(16) 1.87 1.30-2.70 .0008

Notes: Pvalue calculated by chi-square test. A Pvalue <.05 indicates statistical significance.

Abbreviations: TNF-c:: Tumor necrosis factor-alpha; IL-6: interleukin-6; n: number; OR: odds ratio; Cl: confidence

interval.

production of the cytokine.’ Chang et al have reported
that IL-6 levels were higher at the coronary sinus than
that of the systemic artery in patients with IDCM.*?
Enhanced IL-6 levels have been associated with the
development® and severity of coronary artery disease.”
Another study demonstrated that the IL-6 —174 C al-
lele prevalence and the cytokine levels were significantly
high in patients with aortic aneurysms.*® The study also
demonstrated that the —174 CC genotype was associ-
ated with increased cardiovascular events. Some reports
have presented a lack of association between the IL-6
—-174 G/C polymorphism with DCM.?**” Our findings
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Table 3. Haplotype analysis of the TNF-c. —308 G/A and IL-6 —174 G/C polymorphism in
IDCM patients and control subjects.

TNF-a Controls Patients
-308/ n (%) n (%) X2 95% ClI P value
IL-6-174  300(100%) 250 (100%)
G-G 461 (77) 263 (53) Reference
1.07
G-C 49 (8) 30(6) 0.02 0.66-1.7) .868
A-G 83 (14) 156 (31) 60.8 329 <0001
’ (2.4-4.5) ’
12.8
A-C 7(1) 51(10) 57.3 (5.7-28.5) <.0001

Notes: Pvalue calculated by chi-square test (Yates corrected). A Pvalue <.05 indicates statistical significance.

Abbreviations: TNF-o.: Tumor necrosis factor-alpha; IL-6: interleukin-6; IDCM: idiopathic dilated cardiomyopathy; n:
number; Cl: confidence interval.

Table 4. The serum hs-CRP levels in relation to the TNF-o. —308 G/A and IL-6 —174 G/C
polymorphism in the study population.

TNF-a CRP (mg/L)

-308 G/A (n=300) CRP(mg/L) (n=250) W7 Pvalue
Controls

GG (n=223) 1.08 (0.7) (n=72) 270 (3.4) <0001
GA (n=64) 1.11(0.6) (n=149) 457 (4.7) <.0001
AA (n=13) 1.59(0.8) (n=29) 6.71(5.9) 0034
IL-6 -174 G/C

GG (n=252) 1.07(0.7) (n=182)  3.69(4.4) <0001
Ge (=400 124(07)  (n=55)  592(49) <0001
cc (n=8) 1.73(1.1) (n=13) 5.57 (5.5) 0671

Notes: Values are given as mean (SD). Pvalue calculated by student ttest (unpaired). Pvalue (<.05) indicates
statistical significance.

Abbreviations: hs-CRP: High-sensitivity C-reactive protein; TNF-cu: tumor necrosis factor-alpha; IL-6: interleukin-6; n:
number; CRP: C-reactive protein.

show a high prevalence of the =174 C allele from pa-
tients with IDCM versus healthy controls. The contro-
versy between our data and other reports may be due to
differences in the ethnic populations studied.
Proinflammatory cytokines like TNF-o and IL-6
have been implicated in the pathogenesis of coronary
artery disease and cardiomyopathy. Studies have shown
that gene polymorphisms lead to increased cytokine
concentrations in circulation, which affect the patho-
physiology of the disease. TNF-a is considered to
play a pivotal role in the development of CVD.* The
cardiac overexpression of TNF-a has been shown to
induce the myocytes” hypertrophy in transgenic mice.*
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TNF-a also induces IL-6 gene expression in a variety
of cells.* It is widely accepted that the signaling cascade
has an important role in mediating the effect of inflam-
matory cytokines in the pathogenesis of cardiac events.
Increased profiles of TNF-otand its receptors (TNFRs)
have been observed from patients with DCM and fail-
ing hearts.*’ TNFRs transduce intracellular signals and
activate nuclear factor-kappa B (NF-kB) by proteolytic
breakdown of the transcriptional factor inhibitor.*
IL-6 decreases the contractility of ventricular myocytes
via a nitric oxide-dependent pathway.*’ This decrease in
the myocytes’ contractility is mediated by the JAK2-
STAT?3 signaling pathway. Our data demonstrate that
the TNF-a —308 G/A and IL-6 —174 G/C polymot-
phism is associated with IDCM in a Pakistani popu-
lation. The TNF-o. —308-containing region has been
known to affect the transcriptional activity of TNF-a
via multiple transcriptional factors.* Some of the
TNEF-a promoter variants that have been implicated in
the transcription include binding sites for NF-xB, c-Jun
binding, and GCF2/LRRFIP1.* The transcription of
IL-6 is tightly regulated by the following transcription
factors: NFIL6, Fos/Jun, NF-kB, CRBP, and the glu-
cocorticoid receptor. The IL-6 —174 region is under the
influence of the transcription factors NFIL-6 and CRE,
specifically.* The functional variants of the TNF-a and
IL-6 gene may affect the cardiac contractility via recep-
tors, signal transducers, and transcriptional activators,
which could lead to heart failure.

In our study, the mean BMI, TC, TG, and LDL-C
levels were significantly higher in controls than in the
patient group. IDCM cases had lower BMIs; at this
stage, we are not certain whether patients with IDCM
suffered from some weight loss or if the control sub-
jects selected for this study had relatively high BMIs.
Regarding the lipid profile, it is probable that the use of
lipid-lowering drugs led to decreased levels of TC, TG,
LDL-C, and HDL-C in patients with IDCM. Similar
results were observed in the Indian,*” Japanese,* and
Pakistani® populations. Interestingly, we have ob-
served high concentrations of hs-CRP from patients
with variant genotypes of the TNF-a and IL-6 gene
at =308 and —174, respectively. CRP is an acute phase
protein; its concentrations reflect the inﬂammatory
status of subjects. Evidence shows that CRP is asso-
ciated with coronary heart disease.”®”* In healthy in-
dividuals, the TNF-a —308 variant genotype AA was
linked with high concentrations of CRP.*? Similarly,
the IL-6 —174 C allele appears to be associated with
higher plasma CRP and IL-6 levels in patients under-
going coronary artery bypass graft surgery.”> CRP has
been implicated in coronary heart disease; however, its
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potential involvement in IDCM is not well defined.
Our data indicate that the TNF-o. and IL-6 gene poly-
morphism at —308 and —174, respectively, is associated
with higher concentrations of hs-CRP. Elevated levels
of hs-CRP, in addition to other risk factors, may have
a role in cardiovascular complications. At this stage, it
is not certain whether hs-CRP is a causative factor of
IDCM. Nevertheless, inflammatory polypeptides like
TNEF-o, IL-6, and CRP are now being recognized as
additional risk factors that may contribute to cardio-
vascular events. The current investigation reveals that
the TNF-a —308 A and IL-6 C allele-bearing hap-
lotype was more frequent in patients versus the con-
trol group (P<.0001). The functional implications of
variant alleles-bearing haplotypes may provide useful
information regarding cardiovascular complications.
Therefore, further in-depth studies with large sample

sizes are required to determine the association and role
of these haplotypes in IDCM.

There are certain limitations of our study. The sam-
ple size in this study was relatively small. The investiga-
tion was carried out only in the Pakistani population,
and therefore the findings from this study should be
extrapolated to other populations with caution. More
investigations are required to establish a link between
the TNF-a —308 G/A and IL-6 —174 G/C polymot-
phism and the risk of IDCM.

In conclusion, this study demonstrates a statisti-
cally significant association between the TNF-a —308
G/A and IL-6 =174 G/C polymorphism and IDCM
in a Pakistani population. Further studies are needed
to signify the correlation of the functional variants of
the inflammatory cytokines with IDCM and other risk
factors of the disease.
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