Int J Clin Exp Pathol 2015;8(10):13739-13746
www.ijcep.com /ISSN:1936-2625/1JCEPO009466

Original Article

Genetic polymorphisms of the TNF-a-308G/A are
associated with metabolic syndrome in asthmatic
patients from Hebei province, China

Yong-Hui Yang®*, Yan-Qin Liu?*, Ling Zhang®, Hui Li#, Xing-Bin Li3, Qin Ouyang?, Gui-Yun Zhu?

1Department of Pathology, Chest Hospital of Hebei Province, Shijiazhuang 050041, Hebei, China; 2Department
of Anesthesiology, Children’s Hospital of Hebei Province, Shijiazhuang 050000, Hebei, China; *Department of
Respiration, Chest Hospital of Hebei Province, Shijiazhuang 050041, Hebei, China; “Department of Thoracic
Surgery, Chest Hospital of Hebei Province, Shijiazhuang 050041, Hebei, China. *Co-first authors.

Received April 22, 2015; Accepted July 20, 2015; Epub October 1, 2015; Published October 15, 2015

Abstract: Asthma is a complex inflammatory disease involving the critical actions of several important cytokines.
Epidemiological data show that obesity could increase the risk of asthma, and insulin resistance, or metabolic syn-
drome are an important risk factor for obesity asthma. Some studies identified that upstream of the transcription
start site within the TNF-a gene promoter region-308 polymorphism was associated insulin resistance or metabolic
disorders, while this site was closely related to asthma. But no research was performed to evaluate the influence of
TNF-a-308G/A polymorphism on metabolic syndrome in asthmatic patients. Here, we recruited 248 asthmatic pa-
tients, who were separated into asthma with Mets/asthma without Mets groups and 226 matched healthy controls
from Hebei Province to evaluate the influence of TNF-a-308G/A polymorphism on metabolic syndrome in asthmatic
patients. Single nucleotide polymorphism of TNF-x-308 locus was genotyped using PCR-RFLP. Some biochemical
variables were also determined. Our result showed that the genotypic and allelic frequency of rs1800629 did not
show significant difference between asthmatic patients and normal controls. However, the frequency of A allele was
significantly higher in asthma group with Mets (22.36%) than in controls (15.71%) (P = 0.02; OR = 0.647; 95% ClI
= 0.447-0.936). After analyzing the relationship between biochemical features of patients and genotype of TNF-a-
308G/A, we found levels of LDL cholesterol, TNF-a and insulin, and HOMA-IR were significantly higher in the asth-
matic patients carrying the GA and AA genotypes than in the carriers of GG genotype of rs1800629 (P = 0.029, P
=0.022, P = 0.043, respectively). Thus, our data suggested that TNF-a-308G/A variation was related to metabolic
phenotype in asthma patients. Furthermore, we first identified TNF-a-308 A allele was the risk factor for asthmatic
patients with Mets in Hebei population, China.
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Introduction genes involved in asthma are still unknown and

are likely to be numerous. To date, numerous

Asthma is a chronic allergic disorder of the air-
ways that is characterized by inflammatory infil-
trates in the bronchial walls, airway hyperre-
sponsiveness (AHR) and reversible airway ob-
struction [1]. Currently, the global prevalence of
asthma is 1%-18%, with the number of asthma
patients totaling around 300 million, and the
incidence of this disease is on the rise. The
overall prevalence of asthma in China is 1%,
but in children is up to 3%, with both increasing.
It is believed to be a multifactorial disease
whereby genetic factors contribute to its etiol-
ogy and/or clinical severity [2, 3]. However, the

risk genes have been reported to be associated
with asthma susceptibility in various popula-
tions. One of the candidate susceptible genes
that has been intensely investigated is tumor
factor-alpha (TNF-) [4, 5].

TNF-« is a pro-inflammatory cytokine released
during allergic responses by both macrophages
and mast cells. Several polymorphisms in the
promoter region of TNF-a have been associated
with different TNF-a expression levels. Of these,
the TNF-a-308G/A (also referred to as rsl18-
00629) is the best studied. It involves the sub-
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stitution of a guanine (G) by an adenine (A) and
is associated with an increase in TNF-a expres-
sion levels [6, 7]. Up to now, a lot of studies of
genetic epidemiology have assessed the asso-
ciation of TNF-a gene polymorphisms and risk
of asthma in different populations, but con-
flicting results were obtained due to the hetero-
geneity of the genetic background among pop-
ulations. Furthermore, this support the need
for replication studies among all ethnic groups.

Metabolic syndrome (Mets) which was firstly
described by Reaven et al as syndrome X, is a
major public challenge worldwide [8, 9]. The
main components of the syndrome are obesity,
insulin resistance (IR), hypertension, and dys-
lipidemia. There is agreement that Mets causes
pro-inflammatory and thrombogenic state, lea-
ding to late-onset diabetes mellitus and cardio-
vascular diseases with increased mortality and
morbidity. Recently, a great deal of epidemio-
logical data shows that obesity and insulin
resistance can increase the risk of asthma [10-
13]. Its mechanism is unclear. Several studies
have confirmed that TNF-a-308G/A polymor-
phisms are associated with insulin resistance
or metabolic disorders.

Taken together the association of TNF-a gene
polymorphisms and asthma, the aim of the
present study was to investigate whether SNP
in TNF-a-308G/A, rs1800629 is associated
with metabolic syndrome in asthmatic patients
and further explore the pathogenesis of asth-
ma complicated by metabolic syndrome.

Patients and methods
Ethics statement

The Medical Ethics Committee of Hebei Provin-
cial Chest Hospital approved this study. Written
informed consents conforming to the tenets of
the Declaration of Helsinki were obtained from
each participant prior to the study.

Participants

A total of 248 patients with asthma were
defined according to the criteria of the Global
Initiative for Asthma (GINA), and 226 matched
healthy controls were enrolled in this study
from Hebei Provincial Chest Hospital Pulmo-
nology outpatient clinic. All subjects are Han
Chinese. Respiratory symptoms and medica-

13740

tions were assessed in detail and pulmonary
function tests were performed in a standard
fashion using electronic spirometer (MIR), for
every subject. The inclusion criteria for controls
were as follows: no symptoms or history of
asthma or other pulmonary diseases; no symp-
toms or history of atopy; negative skin prick
test results with a battery of common aeroal-
lergens; and absence of first-degree relatives
with a history of asthma or atopy; without auto-
immune or inflammatory disease.

All the subjects’ height and weight were mea-
sured by the same person using the same
equipment. Body mass index was calculated by
dividing body weight to height square (kg/m3).
Biochemical features, including total cholester-
ol (TC), triglycerides (TG), low-density lipopro-
tein cholesterol (LDL), and high-density lipopro-
tein cholesterol (HDL) were collected for further
study.

Diagnosis of metabolic syndrome

For the diagnosis of metabolic syndrome,
modified Chinese Diabetes Society(CDS) diag-
nostic criteria were used. The CDS definition for
Mets required impaired glucose tolerance plus
two of the following three disorders: obesity
(waist-to-hip ratio > 0.9 cm in men or > 0.85 cm
in women), dyslipidemia (triglyceride level > 1.7
mmol/L and/or HDL cholesterol level < 1.03
mmol/L in men or £ 1.29 mmol/L in women),
and high blood pressure (systolic blood pres-
sure = 140 mmHg and/or diastolic blood pres-
sure > 90 mmHg). Glucose concentration was
determined using the glucose oxidase method,
and insulin concentration was determined
using a radioimmunoassay (Diagnostic Pro-
ducts Corp, Los Angeles, CA). To assess insulin
resistance, homeostasis model assessment of
insulin resistance (HOMA-IR) index was calcu-
lated as follows: [fasting insulin (uU/mL)] %
[fasting glucose (mmol/L)]/22.5. The HOMA-IR
index is a mathematical model designed by
Mathews et al [14].

Genotyping of SNP in TNF-a-308G/A,
rs1800629

Genome DNA from whole blood cells of each
sample was extracted by using Blood Genomic
DNA Miniprep Kit (Axygen, USA) according to
the manufacturer’s instructions. Genotyping for
the TNF-a-308G/A polymorphisms in genomic
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Table 1. Anthropometric and biochemical data of patients and tion ranged from 5 to 5.5 pg/mL.

healthy controls

Assay was carried out accord-

ing to the manufacturers’ instruc-

Characteristic Asthma Control P-value ]

Male [n (%)] 108 (43.54) 112 (49.56) 0.342 tions.

Age (years) 46.48 + 10.25 46.58 + 12.25 0.765 Statistic analysis

Mets [n (%)] 152 (61.29) 52(22.81) < 0.001

Hypertension [n (%)] 96 (38.71) 37 (16.23) < 0.001 Data were statistically described

BMI (kg/m?) 24.25+1.98 22.34+1.01 <0.001 in terms of mean + standard devi-

Fasting insulin (uU/mL) 14.8+ 8.2 81+71  <0.001 ation (SD), or frequencies (number

Fasting glycemia (mmol/L) 6.14 + 1.24 421 +0.74 <0.001 of cases) and percentages as

HOMA-IR 39+23 16+ 1.7 <0.001 required depending on their distri-

Total cholesterol (mmol/L) 5.34+0.87 5.52+1.08 0574 :?t‘;t_'o”- T:\elv';ardy‘we'”berg gqf“"

Triglycerides (mmol/L) 1814076 179+036  0.637 ibrium (HWE) was assessed for
each variation to identify the devi-

HDL cholesterol (mmol/L) 1.03+0.48 1.29+0.45 0.067

LDL cholesterol (mmol/L) 3.02+1.41 2.65 +1.26
TNF-o (pg/ml) 53.21+3.84 2793 +6.50

ation. The differences of the geno-
0.059 types and alleles of TNF-a-308G/A
<0.001 between patients and normal con-

Mets, metabolic syndrome; BMI indicates body mass index; HDL, high-density trols were evaluated by using Pe-

lipoprotein; LDL, low-density lipoprotein.

DNA was performed using the PCR and restric-
tion fragment length polymorphism (RFLP). The
genomic region encompassing the-308G/A
polymorphism was amplified using the follow-
ing primers: forward 5-AGGCAATAGGTTTTGA-
GGGCCAT-3' and reverse 5-TCCCTGCTCCG-
ATTCCG-3'. Polymerase chain reaction prod-
ucts were generated in a 10 uL reaction volume
containing 50 ng of genomic DNA, 1xPCR buf-
fer, 2 mmol/L MgCIQ, 0.2 mmol/L of each dNTP,
1 umol/L of each primer, and 0.25 U of Taq
DNA polymerase (Invitrogen Corporation, Carl-
sbad, CA). Cycling conditions consisted of an
initial denaturation step at 94°C for 5 minutes,
followed by 35 cycles of denaturation at 94°C
for 30 seconds, annealing at 60°C for 30 sec-
onds, and extension at 72°C for 30 seconds
and a final elongation step at 72°C for 1 min-
ute. Polymerase chain reaction products were
digested with 2 U of Ncol restriction enzyme at
37°C, according to the manufacturer’s instruc-
tions (New England BiolLabs, Ipswich, MA). The-
308G allele contains an Ncol restriction site
not present in the-308A allele; thus, in the
presence of the-308G allele, the PCR product
(107 bp) is cut into 2 fragments of 80 and 27
bp in length [15].

Assay of serum TNF-a levels
The serum level of TNF-a was determined by

ELISA Quantikine Human TNF-a immunoassay
kit (Biosource, USA). The lower limit of detec-
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arson Chi-square test. Exact test

was used instead when the ex-
pected frequency is less than 5. The odds ratio
(OR) and 95% confidence intervals (95% CI)
were calculated. Unpaired Student’s t test or
Mann-Whitney tests were used for two-group
comparisons. Because of skewed distributions,
log-transformed values for HDL cholesterol,
LDL cholesterol, insulin, HOMA-IR, and TNF-a
were used in analyses and back-transformed
for data presentation. Statistical analysis of
data was performed using the SPSS software
package 16.0 (SPSS Inc. USA). P-value less
than 0.05 was considered statistically signi-
ficant.

Results

In this study, 248 asthmatic (108 males and
140 females) and 226 controls (112 males and
114 females) were screened for rs1800629
polymorphisms using PCR-RFLP methods. The
mean age of asthmatic patients was 46.48
years, and mean age of matched controls was
46.58 years. There were no significant differ-
ences between two groups with regarded to
gender and age distribution. Table 1 showed
the general characteristics of the studied sub-
jects. The incidence of Mets in asthma group
was about triple that of control (61.29% vs.
22.81%). Ninety-six (38.71%) patients in asth-
ma group and 37 (16.23%) patients in control
group had Hypertension. Body mass index, glu-
cose and insulin blood levels, HOMA-IR and
serum TNF-« levels were significantly higher in
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Table 2. Genotype and allele frequency of rs1800629 and Pearson’s chi-
square test in asthmatic patients and normal control

whereas the GA and AA
were present in 36.84%

Genotype/ Patients (n = 248) Controls (n = 226)

(56/152) and 3.95%

A 0,

Allele HWE'P = 0.25 HWE P =021 P-value OR (95% CI) .(6/152.) of the.asthmat-

ic patients with Mets,
GG 165 187 0.610 0.905 (0.616-1.330) respectively. In the as-
GA 76 37 0.075 0.822 (0.680-1.487) thmatic pat.ients with-
AA 7 2 0122 4560 (0.55637.422)  out Mets, the GG, GA
G 406 411 0.318 0.841(0.598-1.182) and AA genotypes were
A 90 41 found in 78.13% (75/
*Chi-square test for deviation from the Hardy-Weinberg equilibrium (a value of P < 0.001 96), 20.83% (20/96)

was regarded as a deviation from the HWE).

Table 3. Genotype and allele frequency of rs1800629 and Pearson’s chi-
square test in metabolic syndrome patients and normal control

and 1.04% (1/96) of
the cases, respectively.
The frequency of a al-
lele was significantly
higher in asthma group

Genotype/ Patients (n = 204) Controls (n = 270)

with Mets (22.36%) th-
an in controls (15.71%)

P-value OR (95% ClI)
Allele HWE*P = 0.82 HWE P =0.42
GG 132 219 0.559 0.869 (0.542-1.392)
GA 64 49 0.921 1.258 (0.787-2.010)
AA 8 2 0.350 3.358(0.347-32.543)
G 366 493 0.356 0.813(0.524-1.267)
A 42 46

(P =0.02; OR = 0.647;
95% Cl = 0.447-0.936).
While asthmatic patie-
nts without Mets failed
to show any such differ-

*Chi-square test for deviation from the Hardy-Weinberg equilibrium (a value of P < 0.001

was regarded as a deviation from the HWE).

asthma patients (P < 0.001 for both parame-
ter). There were no differences between lipid
panels including total cholesterol, triglycerides,
LDL cholesterol, and HDL cholesterol.

Firstly, the frequency of genotypes and alleles
of TNF-a gene SNP rs1800629 was detected
in asthmatic patients and controls. HWE of
rs1800629 in patients and controls were listed
in Table 2, and the results showed allelic distri-
bution of rs1800629 was not deviated from
HWE in both case and control populations. The
genotypic and allelic frequency of rs1800629
did not show significant difference between
asthmatic patients and normal controls. Then,
Genotype and allele frequency of rs1800629
were detected in metabolic syndrome patients
and normal control (Table 3). The genotypic
and allelic frequency of rs1800629 between
asthmatic patients and normal controls did not
show significant difference.

On the basis of Mets criteria, the asthmatic
patients were further subgrouped as asthma
with Mets and asthma without Mets ones. As
shown in Table 4, among the asthmatic patients
with Mets, the GG genotype of the rs1800629
was found in 59.21% (90/152) of the cases,
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ence (P = 0.16; OR =
1.440; 95% Cl = 0.864-
2.461).

In the patients with asthma, anthropometric
and biochemical parameters were analyzed
according to the genotypes of rs1800629. For
statistical purposes, the carriers of the A allele
in the heterozygous and homozygous states
were treated together (Table 5). We observed
that the levels of LDL cholesterol and insulin,
and HOMA-IR were significantly higher in the
asthmatic patients carrying the GA and AA gen-
otypes than in the carriers of GG genotype of
rs1800629 (P = 0.029, P = 0.022, P = 0.043,
respectively). Furthermore, results revealed at
among asthmatic patients (Figure 1), the
rs1800629 GA and GG genotypes exhibited
significantly higher TNF-a« serum levels than
that of GG genotype (56.21 + 1.63 vs. 51.43 +
1.52, P<0.001).

Discussion

Asthma is a complex inflammatory disease
involving the critical actions of several impor-
tant cytokines. The proinflammatory cytokines,
such as TNF-a, are found in airways and are
known to induce inflammatory responses and
regulate immunity [16]. TNF-a has important
biological effects on airway inflammation and
remodeling. Several studies have shown that

Int J Clin Exp Pathol 2015;8(10):13739-13746
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Table 4. The comparison of genotype and allele frequency of TNF-« site in asthmatic subgroups and

the control group

Genotype (%) Allele (%)
Groups (N)
GG GA AA G A

As with Mets (152) 90 (59.21) 56 (36.84) 6 (3.95) 236 (77.63) 68 (22.36)
As without Mets (96) 75 (78.13) 20 (20.83) 1(1.04) 170 (88.54) 22 (11.46)
Controls (226) 187 (69.03) 37 (30.53) 2(0.44) 381(84.29) 71 (15.71)
Control with Mets (52) 42 (80.77) 8 (15.38) 2 (3.84) 92 (88.47) 12 (11.54)
Control without Mets (174) 145 (83.33) 29 (16.67) 0 290 (83.33) 29 (16.67)

X2 (df = 1), (As with Mets vs. Controls) = 5.37; P = 0.02; OR = 0.647; 95% Cl = 0.447-0.936; x? (df = 1), (As without Mets vs.
Controls) = 5.22; P = 0.16; OR = 1.440; 95% Cl = 0.864-2.461, x? (df = 1), (As with Mets vs. As without Mets) = 9.431; P =
0.002; OR = 0.449; 95% Cl = 0.267-0.755. x? (df = 1), (As with Mets vs. Mets) = 4.28; P= 0.25; OR= 0.847; 95% Cl = 0.745-

1.106.

Table 5. Anthropometric and biochemical parameters in pa-
tients with asthma according to TNF-a genotypes for -308G/A

polymorphisms

high serum TNF-o level is linked
to hyperresponsiveness in asthma.
Furthermore, the concentration of

TNF-a0 was found to be elevated in

Characteristic Genotype P-value asthmatic airways and sputum
GG(n=165) GA+A(n=83) TNF-a has many effects relevant to.

Age (years) 46.91+13.1 46.02+14.1 0.757 y .
the pathogenesis of asthma, includ-
BMI (kg/m?) 24124298 2437+247 0521 ing neutrophil release, epithelial cell
Fasting insulin (MU/mL) 11.13+3.64 15.72+8.31 0.022 barrier permeability, macrophage
Fasting glycemia (mmoI/L) 6.11 +1.85 6.30 + 2.14 0.528 aCtivation’ recruitment of inflamma-
HOMA-IR 2.64+0.69 420+237 0.043 tory infiltrates, effectiveness of the
Total cholesterol (mmol/L) 5.34 + 0.97 4,72 +1.08 0.074 local and systemic inflammatory
Triglycerides (mmol/L) 1.98+0.92 1.72+0.86 0.473 response, and amplification of the
HDL cholesterol (mmol/L) 1.01+0.24  1.05+0.47 0.185  e€ffects of other proinflammatory cy-
LDL cholesterol (mmol/L) 2.55+1.26 343+ 1.04 0029  okines. Because secretion of cyto-
kine is genetically regulated at the
level of transcription, and the link-
80 p< 0.001 age of TNF-a polymorphisms with the genotype
] of asthma has been demonstrated in accumu-

E 70—- “:EE:‘ v';£;§§§5;v lating studies [17-19].

2 60 Aaas T T TNF-a gene is located in the class Il region of
E 50_' X v':E:'v the human major histocompatibility complex
E ] :ﬁpﬁ-ﬁ:: ';;;' (MHC) on chromosome 6p21 [20, 21]. Among
o 404 “;::' v the several single nucleotide polymorphisms
B ] s v (SNPs) identified in TNF-o, TNF-a rs1800629 is
E 30+ .:‘ . the most extensively studied. The A allele of
£ 20_' v this polymorphism can lead to high binding
E | affinity of nuclear factors to the TNF promoter,
10 - resulting in a high level of transcription activity
1 and secretion levels of TNF-a. So, it was sug-
0 T \ gested to have a significant functional effect
GG (165) GA+AA (n=83) [22]. A number of studies have tried to deter-

Figure 1. Comparison of serum levels of TNF-« in
asthma group under the genotypes of rs1800629
polymorphisms. GG genotype of rs1800629 in pa-
tients with asthma (n = 165), GT and TT genotypes of
rs1800629 in patients with asthma (n = 83).
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mine whether the polymorphism of TNF-a
rs1800629 influences TNF-a expression, sus-
ceptibility to asthma, but no accordant result
was obtained due to the heterogeneity of the
genetic background among populations [23-

Int J Clin Exp Pathol 2015;8(10):13739-13746
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25]. Whether genetic variations of the TNF-«
rs1800629 conferred susceptibility to asth-
matic patients in Chinese was puzzled.

In this study, we analyzed TNF-a gene SNP
rs1800629 in 248 asthmatic patients and 226
matched controls from Hebei, China. In order to
exclude the gender bias, the percentage of
males was extremely similar in patients
(43.54%, 108/248) and controls (49.56%,
112/226). No difference was found between
genotypic and allelic frequency of rs1800629
in asthmatic patients and normal controls. This
result was in contrast with other previous stud-
ies that the TNF-a rs1800629 polymorphism
was strongly associated with the risk of asth-
ma. According to stratified analysis by ethnicity,
Zhang et al showed significant associations
were showed in Asians, but not Caucasians.
However, Yang et al meta-analysis suggested
the positive association was shown in West
Asians and South Asians, but notin East Asians.
Itis possible that different genetic backgrounds
and environmental exposure may account for
these differences.

Additionally, our results revealed asthmatic
subjects with genotypes carrying at least one
A alles (AA and AG genotypes) exhibited
significantly higher TNF-o« serum levels than
that of GG genotype (Figure 1). It has been
shown previously that individuals carrying the
GA genotype have higher amounts of TNF-a
MRNA, and serum protein levels, than individu-
als with the G/G genotype. Similarly, Louis et al.
reported that cells stimulated with lipopolysa-
charide, from individuals with the rs1800629 A
allele, expressed more TNF-a than did the cells
from individuals that were homozygous for the
G allele.

TNF-a rs1800629 polymorphism was suggest-
ed to have a significantly functional effect, with
the A allele being associated with higher consti-
tutive and inducible levels of transcription for
TNF-a than the G allele [26]. The A allele of this
polymorphism has been reported to be corre-
lated with an increase in transcription activity
and secretion levels of TNF-a [6, 27]. The TNF-«
rs1800629 A allele leads to high binding affin-
ity of nuclear factors to the TNF promoter and
gives a high level of gene transcription. Several
studies have shown that high serum TNF-a
level is linked to hyper responsiveness in asth-
ma. In addition, TNF-a was found in increased
concentration in asthmatic airways, in lavage
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fluid from asthmatic lungs and induced sputum
from subjects with severe asthma [23, 28, 29].

These increases in serum TNF-a level may be
attributed to its being a proinflammatory cyto-
kine. TNF-a has many effects relevant to the
pathogenesis of asthma, including neutrophil
release, epithelial cell barrier permeability,
macrophage activation, recruitment of inflam-
matory infiltrates, effectiveness of the local
and systemic inflammatory response, and
amplification of the effects of other proin-
flammatory cytokines [30].

In the patients with asthma, anthropometric
and biochemical parameters were analyzed
under the genotypes of rs1800629. We
observed the levels of LDL cholesterol and
insulin, and HOMA-IR content of AA+GA carriers
were higher than that of the AA carriers. This
finding is in contrast with a study conducted
by Chang et al, who reported an association
between the asthma patients and an insulin
resistance state in relation with the AA + GA
genotypes of the rs1800629 polymorphism.
TNF-a suppresses insulin induced tyrosine
phosphorylation of insulin receptor and its sub-
strates which may affect insulin sensitivity [31,
32]. LDL cholesterol is sometimes referred to
as bad cholesterol because they can transport
their content of fat molecules into artery walls,
attract macrophages, and thus drive athero-
sclerosis. LDL cholesterol pose a risk for car-
diovascular disease when they invade the
endothelium and become oxidized, since the
oxidized forms are more easily retained by the
proteoglycans [33]. A complex set of biochemi-
cal reactions regulates the oxidation of LDL
particles, chiefly stimulated by presence of
necrotic cell debries and free radicals in the
endothelium [34]. To our knowledge, this is the
first time to identify that SNP rs1800629 in the
TNF-a conferred to IR and TBIL value in China
asthmatic patients. All these results indicated
that though the rs1800629 was not genetic
susceptible factor for asthmatic patients, it
associated with clinical features such as serum
LDL cholesterol and insulin.

When the asthmatic patients were further sub-
grouped as asthma with Mets and asthma
without Mets according to diagnosis of Mets
criteria, significant association was observed
between this polymorphism and asthmatic
patients with Mets susceptibility. While asth-

Int J Clin Exp Pathol 2015;8(10):13739-13746



Role of TNF-a-308G/A polymorphism on Mets

matic patients without Mets failed to show any
such difference. This might suggest that the
TNF-a rs1800629 polymorphism may play a
role in the etiology of Mets patients with asth-
ma. Due to the limited sample size in this study,
we suggested more Mets patients with asthma
should be collected for further verification. To
our knowledge, It is the first time to verify SNP
rs1800629 polymorphism could impact on
asthmatic patients with Mets in Chinese, and
this result was partially consistent with high
expression of TNF-ac mRNA and TNF-« -stimu-
lated genes in Mets patients [35].

Therefore, Carrier of TNF-a-308A locus, high
level of LDL-C and decrement in lung function
lead to insulin resistance. Thus, it results in an
increased incidence of metabolic syndrome in
asthmatic patients. So, people with asthma
carrying rs1800629 A allele should be early
intervention, such as reducing inflammation,
weight control, improve insulin resistance, and
improve lung function. These measurements
can effectively reduce the metabolic syndrome
and atherosclerosis occurs, thereby reducing
asthma, heart and cerebrovascular disease
incidence and mortality.

Conclusion

In summary, though no any relationship be-
tween genotypes and alleles in rs1800629 and
asthma susceptibility was revealed, rs1800629
A allele increases insulin resistance and LDL
cholesterol in asthmatic patients. Furthermore,
we identified rs1800629 was the risk factor for
asthmatic patients with Mets in Hebei popu-
lation.
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