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Abstract: Preeclampsia is a pregnancy-specific syndrome that may be dangerous especially to the fetus.
Different cytokines have been found to be elevated in women with preeclampsia and may have possible roles in
the development of this disorder. Alleles of the interleukin-6 (IL-6) and tumor necrosis factor alpha (TNF-u)
genes are associated with preeclampsia in several studies in different populations. The aim of the present study
was to investigate the relationship between IL-6 (G174C) and TNF-a (G-308A) gene polymorphisms with
preeclampsia in North Coastal Andhra Pradesh of India. The TNFEA (-308 A/G) and IL6 (-674G/C) genotypes
were determined in 100 preeclamptic women and 100 normal pregnant women as control group, using allele-
specific oligonucleotides-polymerase chain reaction method. Data was analyzed using chi-square and Fisher’s
exact tests. TNF-a (G-308A) G/G genotype showed a significantly higher frequency among the preeclamptic
group than the control group (odds ratio, 0.4603, 95% confidence interval, (0.2521- 0.8405); P = .005). G/A
genotype also showed higher frequency among the preeclamptic group compared to control group (odds ratio,
2.508, 95% confidence interval, ((1.341-4.689); P = .001). IL-6 (G174C) genotype significantly higher frequency
among the preeclamptic group than the control group (odds ratio, 0.4603, 95% confidence interval, (0.2521-
0.8405); P = .005). The present study might suggest a role for TNF-a (G-308A) and -174 GC of 1L-6 genotype
in the development of preeclampsia; suggesting that they are of differing genetic
predisposition/pathophysiology.
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Introduction

Pre-cclampsia(PE) belongs to a group of  regulatory regions of cytokine genes may not only
hypertensive  disorders in  pregnancy, most increase susceptibility to some infectious diseases,
frequently encountered medical complication, but also influence the coutrse and prognosis of the

disease. (5) Many studies have evaluated the

causing considerable maternal and fetal morbidity
putative relevance of cytokine gene polymorphism

and  mortality  (1). Preeclampsia  affects

approximately 5% of all pregnancies and in up to
10% to 20% of nulliparous women (2). The
biological factors that determine the progression
of PE to E are unknown. General endothelial cell
activation is present in both conditions, and seems
to be related to an impaired maternal immune
response. (3)

Cytokines play a major role in a number of
biological  activities including  proliferation,
development, homeostasis, regeneration, repair
and inflaimmation. (4) Synthesis profiles of
cytokines can be considered as either T helper cell
type 1 (Thl) responses, promoting cell-mediated
immunity and interleukin-2 (IL-2) and interferon
gamma (IFN-y), or Th-2 responses, promoting
humoral immunity (IL-4, IL-5, IL-6, IL-10) and
Th-3 subset characterized by the transforming
growth factor beta (TGF-B). (5)

Cytokine gene polymorphisms have been
associated with certain inflammatory and
infectious diseases, including some obstetric

disorders. (4-7) Polymorphisms likely to occur in
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in the pathogenesis of preeclampsia (6,7); however,
the effect of genetic factors in the pathogenesis of
preeclampsia remains unclear. (8-12) The results
reported by different investigators may in part be
controversial because of selection critetia.
Genotype frequencies of SNPs and linkage
disequilibrium patterns can differ among ethnic
groups, leading to different results. (13)

The TNF-a gene is positioned within the highly
polymorphic major histocompatibility complex
(MHC) region on chromosome 6p21.3. TNF-« is
essential in the instrumentation of the cytokine
cascade, and it is a therapeutic target in many
inflaimmatory  diseases. (14) As  pregnancy
develops, high TNF-a concentration have been
related to the development of preeclampsia. It
embodies  many  polymorphisms  including
microsatellites and single nucleotide
polymorphisms (SNPs). There are many SNPs
within the TNF- o gene promotet. The -308 G/A
SNP has been the most studied polymorphism.
(15).
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Interleukin-6 (IL-06) is a multifunctional pleiotropic
cytokine with pro- and anti-inflammatory actions,
plays an important role in the hemostatic and
immune systems. (15) While, some studies found
elevated IL-6 in PE, others found no association
with the disease. (16-18) In humans, the IL-6 gene
is located on short arm of chromosome 7 (7q21).
It encodes for the proinflammatory cytokine, IL-0,
secreted mainly by neutrophils, granulocytes, and
macrophage. The IL-6 is the main stimulant of the
acute phase response, it stimulates T' lymphocytes,
differentiation of B lymphocytes, and the
production of C reactive protein (CRP). (19-21)
Various polymorphisms in the promoter region of
the IL-6 gene was reported to influence IL-6
transcription. (22-23).

Considering that cytokine gene polymorphism may
influence disease susceptibility and severity our
study was designed to investigate whether
polymorphisms in genes, TNF-a promoter (-308
G>A), IL6 promoter (-174 G>C), are associated
with PE in North coastal Andhra Pradesh, India.

Materials and Methods

The present study included 100 Preeclampsia
Women and 100 Healthy Pregnant Women as
controls who belongs to North Coastal Andhra
Pradesh. The patients who attended the Out
Patient Department (OPD) of Obstetrics and
Gynecology Unit of King George Hospital and as
well as the admitted in the antenatal and postnatal
wards of the hospital were enrolled, using the
predesigned questionnaire relevant information
pertaining to Age, Weight, Height, BMI, Family
History, Number of Pregnancies, Type of
marriage, Blood Pressure, diabetes from the
subjects and the patient information sheet and
consent form were taken before collecting the
blood samples. The inclusion and exclusion criteria
for recruiting cases and controls were also
postulated in order to have appropriate subjects
for the present study. The study was approved by
the institutional ethical Committee and the work
has been performed at Department of Human
Genetics, Andhra University.

Sample collection and analysis

We isolated DNA from a 3-ml whole blood
sample of all the participants using the standard
method of salting out. (24) Two polymorphisms
wete studied: the - 308G/A polymorphism in the
promoter region of the TNF- a gene (rs1800629),
and the - 174G/C (polymotphism in the 5’
flanking region of the 11.-6 gene (rs1800795).

Polymorphism of TNF-« gene (G-308A): The
polymorphisms of TNF-a gene (G-308A) in the
promoter region were screened by polymerase
chain reaction (PCR)-based methods. We used the
following primer sequences, for 1t round of PCR:
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common forward ptrimer F: 5'-
CTGCATCCCCGTCTTICTCC  -3', reverse
ptimer R 1:5-ATAGGTTTTGAGGGGCATCG-
3" and the second round of PCR with common
forward primer and reverse primer R2:5'-
ATAGGTTTTGAGGGGCATCA-3'.

Amplification of fragments from the genomic
region containing the SNP was performed in PCR
assay. Each 25pul of PCR mixture contained 100ng
of genomic DNA, 0.5U of Taq DNA polymerase
(NEB), 1x PCR reaction buffer (NEB), 0.2mM
each dNTP (Merck), 0.5uM each primer.
Reactions were carried out in a thermal cycler
(Biorad, USA) consistent with the following
scheme: 95°C for 80 sec, 35 cycles at 95 for 60 sec,
55 °C for 80 sec, 72°C for 60 sec and 72 for 5 min.
Aliquots of the PCR products were analyzed on
2% agarose gel stained with ethidium bromide to
verify the proper amplification of the fragments.

Polymorphism of IL6 (174G/C): For IL- 6-
174G/C SNP (s 1800795), DNA was amplified
using a common forward primer F: 5-GAG CTT
CTC TTT CGT TCC -3, reverse primer R1: 5'-
CCT AGT TGT GTC TTG CC -3' and R2: 5-
CCC TAG TTG TGT CTT GCG -3'. A reagent
control without DNA served as negative control.
With the following PCR conditions, 25ul of PCR
mixture contained 100ng of genomic DNA, 0.5U
of Taq DNA polymerase (NEB), 1x PCR reaction
buffer NEB), 0.2 mM each dNTP (Merck), 0.5uM
each primer. Reactions were carried out in a
thermal cycler (Biorad, USA) consistent with the
following scheme: 94°C for 3 min, 30 cycles at 94
for 30 sec, 54 °C for 1 min, 72°C for 1 min and 72
for 7 min. Aliquots of the PCR products were
analyzed on 2 % agarose gel stained with ethidium
bromide to verify the proper amplification of the
fragments.

Statistical analysis:

Genotype distribution in the control and case
groups were compared with values predicted by
Hardy-Weinberg  equilibrium  analyses  were
performed using Fisher’s exact and chi square
tests. The results were considered to be significant
when the p-value was less than 0.05. Odd ratios
(OR) and their 95% confidence intervals were used
to measure the strength of association between IL-

6 and TNF-a gene polymorphism and
preeclampsia.

Results

In this study a total of 100 women with

preeclampsia and 100 normal controls were
analyzed for carrying TNF-a (G-308A) and IL- 6-
174 C/G polymorphisms, the frequencies of TNF-
o and IL-6 genotypes are summarized in Table 1
& 2. As shown in the table, TNF-a (G-308A)
G/G genotype showed a significantly higher
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frequency among the preeclamptic group than the
control group (odds ratio, 0.4603, 95% confidence
interval, (0.2521- 0.8405); P = .005). G/A
genotype also showed higher frequency among the
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preeclamptic group compared to control group
(odds ratio, 2.508, 95% confidence interval,
((1.341-4.689); P = .001).

Table 1: Genotypic frequencies of TNF-a (308G>A) and IL-6 (G174C) in Preeclampsia Patients and

Controls.
Genotypes Preeclampsia Patients Controls ODDS RATIO (IC95%)  p value
n (100) Frequency n (100) Frequency

TNF-o (308G>A)
G/G 58 60.84 % 75 80.1% 0.4603 (0.2521- 0.8405) 0.005*
G/A 40 34.32 % 21 18.8% 2.508 (1.341-4.689) 0.001*
A/A 2 4.84 % 4 1.1% 0.4898 (0.08767-2.737) 0.20 N8

IL-6 (G174C)
G/G 68 63.2% 78 73.96% 0.5994 (0.3183-1.128) 0.055*
G/C 23 32.6% 16 24.08% 1.568 (0.7718- 3.1806) 0.106Ns
c/C 09 4.2% 06 1.96% 1.549 (0.5302- 4.528)  0.210™s

n = number of individuals; p value = probability value of the statistical test,

* = significant (p value <0.05), NS= not significant

Table 2. Allelic frequencies of TNF-a (308G>A)
in Preeclampsia Patients and Controls.

1 Preeclampsia Patients Controls p value
' n(100) Frequency n (100) Frequency

TNF-« (308G>A)
G 156 78% 171 85.5%
A 44 22% 29 14.5% 0.052"

IL-6 (G174C)

G 159 79.55% 172 86% 0.085Ns
c 4 ~20.5% 28 14% )
n = number of alleles, p value = probability value of the
statistical test, * = significant (p value <0.05; NS =not
significant

The distribution of IL-6 (-174 GC) G/G genotype
showed a significantly higher frequency among the
preeclamptic group than the control group (odds
ratio, 0.5994, 95% confidence interval, (0.3183,
1.128); P = .005).

Discussion
Hypertension is one of the most common medical
conditions ~ complicating  pregnancy,  with

significant implications on maternal and perinatal
morbidity and mortality. However, the etiology of
this  complex  health  problem  remains
undetermined.  Impaired  maternal
tolerance plays a major role in the pathogenesis of
PE. In addition, the role of genetic predisposition
is well-recognized but not yet defined. (25,26)

immune

Several genetic polymorphisms in cytokines have
already been shown by Rinchart ¢ 4/, in pre-
eclampsia. Increased expression of TNF-«, IL-6
was demonstrated in preeclamptic patients’
placentas. This event may be due to decreased
oxygenation of placenta and may be the result of
endothelial dysfunction observed in preeclampsia.
(27) Both TNF-u (-308), and 1L.-6 (-174) genes ate
associated with different signs of metabolic
syndrome, (27,28) which has also been implicated
in the pathogenesis of PE.

The results of eatlier studies on the effects of the

TNFa (-308) polymorphism on the risk of PE are
controversial. Saarela e al.,, (29) found that the
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mutant A allele was associated with susceptibility
to PE in Finish women, but there were no
statistically significant differences in the genotype
distributions between PE and control patients.

The results of study of Mirahmadian M ef al., also
showed that TNF- a (G308A) A allele and-238 G
allele frequencies are significantly elevated in
preeclamptic patients compared to those of the
control group. (30) In another study, Vural P ez al,
showed no notable differences were observed in
allele or genotype frequencies for TNF- a (G308A)
and IL-6 (-174) genes between preeclamptic
patients and controls. (31)

The polymorphism of TNF- a (G308A) gene at
the position of G308A in the promoter region was
reported to be associated with elevated TNF- «
levels and a number of infectious and metabolic
diseases. (32,33) Chen YP ¢t al, showed that
maternal A allele of TNF- o (G308A) promoter
region at position -308 could play a role in the
alteration of blood pressure and might augment
urinary protein excretion during pregnancy. They
concluded that TNF- o (G308A) promoter region
at position-308 might play an important role in the
development of both gestational hypertension and
preeclampsia. (34) Galbraith e a/, demonstrated an
association between the two polymorphisms in the
promoter region of the TNF- o (G308A) gene and
preeclampsia. (35)

In the present study our data support a role for
polymorphism of IL-6 gene at position 174C for
G/G genotype the risk of pre-eclampsia and
severity was in corroboration with previous studies
associated with insulin resistance and dyslipidemia.
(19,20). The polymorphism of TNF- « gene at the
position of G308A in the promoter region was
reported to be associated with elevated TNF- o
levels and a number of infectious and metabolic
diseases. (34,36) Owur study also showed an
association between the promoter region of the
TNF- o gene and preeclampsia vs controls as

4746


http://www.ijbio.com/

Madhavi Puppala et al.,

previous study by Haggert CL et al, examined
cytokine genotypes among 150 primiparous
preeclamptic ~ women. They showed  that
preeclamptic white women had upregulated TNF-
o =308 A/A genotype. (35)

The differences between populations suggest that
ethnicity plays an important role in susceptibility to
pre-eclampsia. Our study group was small and has
a high frequency of consanguineous marriage.
Thus, we expect that our group gene pool is
homogenous; and the allele’s frequencies are low.
Therefore, the small sample size recruited in the
current study reflects the genotype and allele
frequency.

The conflicting outcomes of preeclampsia genetic
association studies may be attributed to differences
in genetic background and gene environment
interactions ~ among  various  populations.
Therefore, the cannot be
considered contradictory to some of the previous
studies as there is considerable ethnic variability in
each of the studied polymorphic loci. The present
data add to the importance of ethnic as well as
intra-regional variability in such studies concerning
multifactorial disorders including preeclampsia.

present  results

Our findings regarding the two investigated
polymorphisms and their associations with
preeclampsia can be cautiously concluded that:
TNF-o  (G-308A) and IL-6 (G174C)
polymorphism can be considered as a marker of
susceptibility to preeclampsia in North Coastal
Andhra Pradesh women, Southern India.
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