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Background: Cytokines play a major role in defense against Mycobacterium tuberculosis infection. Polymorphisms in
the genes encoding various cytokines have been associated with tuberculosis susceptibility. Polymorphisms of the regulatory
cytokine gene, the interleukin (IL)-10 is associated with the risk of tuberculosis (TB) in different populations. However, I1L-10
gene polymorphism and susceptibility to TB in Thai is still unknown.

Objective: The purpose of this study was to evaluate whether the common IL-10 promoter gene polymorphisms are associated
with TB in Thai population.

Material and Method: Forty-eight patients with newly diagnosed pulmonary tuberculosis were studied. DNA samples were
extracted from leukocytes and used to investigate -1087A/G, -819C/T, -252C/A (rs1800896, rs1800871, rs1800872) in IL-10
gene using restriction fragment length polymorphism (PCR-RFLP) methods.

Results: In this study, the genotype and allele frequencies of 1L-10-1087A/G, -819C/T, -252C/A polymorphism did not
significantly different between TB patients and healthy controls ((genotype: p=0.38,p=0.92,p=1; allele: p=0.57,p=0.77,
p = 0.89, respectively).

Conclusion: The lack of association between common IL-10 promoter polymorphisms and TB susceptibility in this study may
provide clue for better understanding of IL-10-1087A/G, -819C/T, -252C/A polymorphism and TB susceptibility in Thai
population, which might facilitate the rationale design of vaccines. However, further studies in large scales population are

required for confirmation.
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Tuberculosis (TB) remains a major global
health problem. According to World Health
Organization, about 32 percent of the world’s population
is infected with Mycobacterium tuberculosis (M.
tuberculosis) with an estimated 8.6 million people
developed TB and 1.3 million died from the disease
annually. In Thailand, TB is still prevalent with
approximately 65,000 cases every year. In 2012, Thailand
ranked 18" among 22 countries with high burden of
tuberculosis and the incidence rate was 119/100,000
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population®. As only 10 percent of the population
infected by M. tuberculosis will develop clinical TB,
differences in host immunity and genetic factors may
account for development after infection. The genetic
influence on TB infection was established by many
studies, indicating that genetics may play a role in the
susceptibility to TB infection®, Cytokines play a main
role in orchestrating the immune response which is
activated as a network of pro-inflammatory and
regulatory cytokines derived from both macrophages
and T cells and determine the disease outcome in TB.
Interleukin (IL)-10 is an important immunoregulatory
cytokine mainly produced by macrophages, monocytes,
T cells, B cells, dendritic cells, mast cells and
eosinophils®. 1L-10 downregulates the IFN-y
production of T cells, and the secretion of tumor
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necrosis factor, nitric oxide and the expression of
costimulatory molecules and MHC class Il of
macrophages®. Turner demonstrated that increased
susceptibility to reactivation tuberculosis in the mouse
model is strongly influenced by the expression of I1L-10
during the chronic or latent phase of the infection®.
IL-10 potentially helps M. tuberculosis persistence in
humans by blocking phagosome maturation in
macrophages®. The ability of 1L-10 to down-regulate
immune responses and the fact that IL-10 can be
detected in tuberculosis patients have led researchers
to investigate whether 1L-10 plays a role in susceptibility
to tuberculosis®?. Gene encoding for IL-10 is located
on human chromosome 1 (1g31-g32). Many single
nucleotide polymorphisms (SNPs) were reported in the
proximal (at position -1082A/G, (rs1800896), -819T/C
(rs1800871), and -592A/C (rs1800872)) and distal regions
of the IL-10 gene®® and may directly affect cytokine
production levels®*'?, Previous study demonstrated
that the -1082G/-819C/-592C (GCC), ACC and ATA
haplotypes were associated with high, intermediate,
and low IL-10 transcriptional activities, respectively®®,
Data on IL10 SNPs and susceptibility to TB are very
inconsistent. Some studies in Korean, Colombian and
Turkish populations found association of 1L10 -1082A/
G with susceptibility to TB, while other studies did not
find any association for the 1L10 -1082A/G SNP and
TB®4+), The study in healthy Thai population, I1L-10
-1082 A/G had two genotypes with frequency of 85%
for AAand 15% for AG. IL-10-819C/T and IL-10-592C/A
had three genotypes with similar frequency IL-10-819T/
C; CC 12%, CT 43%, and TT 45% IL-10-592A/C CC
10%, CA 42%, and AA 48%. The IL-10 -1082A/G, IL-
10 -819C/T and IL-10-592C/A genotype and allele
frequencies in Thai are similar to Chinese and Japanese,
but differ from Caucasian and African®®.

There were a number of case-control studies
investigated IL-10 genetic variant in different
populations toward susceptibility to TB, but the
findings remain conflicting rather than conclusive. So
far, lack of data on IL-10 promoter gene polymorphisms
and susceptibility to TB in Thai population. Therefore,
the aim of this work was to determine whether there is
any association between IL-10 common single
nucleotide gene polymorphisms and susceptibility to
TB in Thai population.

Material and Method
Study groups

All patients were recruited from HRH princess
Maha Chakri Sirindhorn Medical Center, Faculty of
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Medicine, Srinakharinwirot University, Ongkharak,
Nakhon Nayok. These included 48 patients with newly
diagnosed pulmonary TB. All patients were either
smear/culture positive or with clinical-radiological and
histological evidences for TB. Their mean age was 46.39
years for men and 45.95 for women, and 41.67% were
women. According to patient history records, those
patients had no sign of immunodeficiency and
autoimmune diseases. Control group consisted of 100
adult healthy donors residing in Bangkok as previous
report in Sodsai®®. This study was approved by the
Faculty of Medicine Srinakharinwirot University Ethical
Review Committee (SWUEC/EX 23/2555) and all
subjects gave written informed consent.

DNA purification

DNA was extracted from the buffy coat using
acommercial extraction kit (Roche, Germany), according
to the manufacturer’s instructions and stored at minus
20°C until analysis.

PCR- RFLP analysis of the IL-10 polymorphisms

The IL-10 (-1087A/G rs1800896, -819C/T
rs1800871, -592C/A rs1800872) was investigated using
PCR-restriction fragment length polymorphism (RFLP)
analysis as described previously®®2?, Briefly, the PCR
amplification was performed in 10 pl reactions mixture
including 1 pl of genomic DNA, 5 pl of 2x ready-to-use
PCR Master Mix (iNtRON biotechnology, Korea) and 5
pmoles of each SNP primer. The PCR was carried out in
an Eppendorf (Corning, USA) using a 2 min
denaturation at 94°C followed by 35 cycles with 94°C
for 20 sec, 55°C for 10 sec and 72°C for 30 sec. The final
extension was performed at 72°C for 5 min. The PCR
products were then digested with specific restriction
endonuclease EcoNI, Maelll, or Rsal at 37°C for 1 hour.
and analyzed on 2% agarose gel containing ethidium
bromide. The following fragments were obtained:
IL-10-1087: G/G 310 and 280 bp, A/G 310, 280, 252 and
28bp, AJA310, 252 and 28 bp; IL-10-819: TT 209 bp, TC
209, 125, and 84 bp, CC 125, and 84 bp; 1L-10-592: CC
412 bp. CA 412,236 and 176 bp, AA236 and 176 bp. The
samples were test in duplicate by different persons,
and the results were 100 percent concordant.

Statistical analysis

Allele and genotype frequencies were
compared between patient and healthy control groups
using the Chi-square (?) test. A p-value of 0.05 or less
was considered to be significant, and p-values between
0.05-0.1 were considered to be marginally significant.
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Results
IL-10 (-1082 A/G, -819 C/T, -592 C/A) Genotype and
allele frequencies

The genotype distribution of all 3 SNPs in IL-
10 promoter was consistent with the assumption of
Hardy-Weinberg equilibrium. The genotype and allele
frequencies of the IL-10 promoter polymorphism are
shown in Table 1. IL-10-1087 A/G had two genotypes:
AA and AG with frequencies of 91.7% and 8.3%,
respectively among TB patients and 85% and 15%
respectively among control subjects®®. 1L-10-819 C/T
had three genotypes: CC, CT, and TT with frequencies
of 12.5%, 35.4%, and 52.1% respectively among TB
patients and 12%, 43%, and 45% respectively among
control subjects. Similar to 1L-10-819 C/T, 1L-10-592 C/

A had three genotypes: CC, CA, and AA with
frequencies of 12.5%, 35.4%, and 52.1% respectively
among TB patients, and 10%, 42%, and 48%
respectively among control subjects. Allele -819T and
-592A were seen together (69.8%) and were more
frequent than -819C and -592C (30.2%). Thus, linkage
disequilibrium was observed between allele -819T and
-512A, which was similar to previous report where
-819T and -592A together 71.9% and -819C and -592C
together 28.1%®V, TB patients and control group had
very similar genotype and allele distributions among
IL-10 -1082 G/A, -819 C/T, -592 C/A. No statistical
significant difference for genotypes and allele
frequency was observed between TB patients and
control group (genotype: p=0.38,p=0.92,p=1; allele:

Table 1. Analysis of IL-10 (-1087A/G rs1800896, -819 C/T rs1800871, -592C/A rs1800872) genotype and allele frequencies

in Tuberculosis patients

Healthy TB patients (b)
controls (a)
SNP designation n =100 n =48 (%) p-value (c) HWE (d)
1087 A/IG
Genotype
AA 85 44 (91.7) 0.38 0.47
AG 15 4(8.3)
GG 0 0
Allele
A 93 95.8 0.57
G 7 4.2
819 C/T
Genotype
cC 12 6 (12.5) 0.92 0.64
CT 43 17 (35.4)
TT 45 25 (52.1)
Allele
C 33 30.2 0.77
T 67 69.8
592 C/A
Genotype
cC 10 6 (12.5) 1 0.64
CA 42 17 (35.4)
AA 48 25 (52.1)
Allele
C 32 30.2 0.89
A 68 69.8

(A) Data for IL-10 (-1082A/G rs1800896, -819C/T rs1800871, -592C/A rs1800872) genotype and allele frequencies of
healthy controls were obtained from Ref 18. (B) Data for IL-10 (-1087A/G rs1800896, -819C/T rs1800871, -592C/A
rs1800872) genotype and allele frequencies of TB patients were obtained from present study. (C) Chi-square test was used
for the analysis. (D) Hardy-Weinberg equilibrium in TB patients.

IL-10-1082A/G and IL-10-1087A/G are the same SNP
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p=0.57,p=0.77, p=0.89, respectively).

Discussion

In this study, the common IL-10 promoter gene
polymorphisms were investigated in newly diagnosed
pulmonary TB patients in Thai population. IL-10
-1087A/G, -819T/C and -592A/C polymorphisms did
not show significant association with pulmonary TB
susceptibility.

IL-10 is a powerful regulatory cytokine and
plays an essential role during the latent TB stage, where
increased production of this cytokine promotes
reactivation of disease in mice® and suppression of
cell-mediated immunity against the intracellular
infection®. 1L-10 gene is located on the long arm of
chromosome 1, where several polymorphisms have been
identified within the promoter region, such as -1082A/
G, -819C/T, and -592C/A. It has been reports that
genotype frequencies at IL-10 vary greatly in different
populations, particularly in individuals of different
ethnicities®. The allele frequencies of IL-10 -1087A,
-819T, -592A in Thai TB patients in present study
(95.8%, 69.8%, 69.8%) was similar to those reports in
healthy population in Thai (97%, 67%, 68%), Chinese
(94%, 69%, 70%) and Japanese (97%, 67%, 68%)@®,
When compare the percent frequencies of I1L-10-1087A/
G, -819C/T, -592C/A in TB patients in present study
with the previous reports in Thai healthy control®®, no
statistically significant difference in IL-10 -1087A/G,
-819C/T, -592C/A genotype and allele frequency
between the two group were seen. This may suggest
that IL-10 common polymorphisms did not show
significant association with TB susceptibility in Thai
population. This result inconsistent with the recent
meta-analysis report that the 1L-10-819C/T and -592C/
A polymorphisms were significantly associated with
TB risk in Asians, but consistent with those report that
the IL-10-1082A/G genotype were not associated with
TB risk in Asians or Africans®.

In conclusion, in Thai pulmonary TB patients
the disease susceptibility would not be influenced by
IL-10-1087G/A, -819C/T and -592C/A polymorphisms.
However, this study may facilitate the rational design
of vaccines and/or therapeutics. Additional studies in
large scales population are required for confirmation.

What is already known on this topic ?

A number of case-control studies investigated
IL-10 genetic variant in different populations toward
susceptibility to TB, but the findings remain conflicting
rather than conclusive. Recently, a meta analysis

J Med Assoc Thai Vol. 98 Suppl. 10 2015

reviewed that IL-10-1082G/A associated with TB in
European, and IL-10 -819C/T and -592C/A associated
with TB in Asian population.

What this study adds ?

So far, lack of data on IL-10 promoter gene
polymorphisms and susceptibility to TB in Thai
population. This study demonstrated that in newly
diagnosed Thai pulmonary TB patients, the disease
susceptibility would not be influenced by IL-10-1087G/
A, 819C/T and -592C/A polymorphisms.
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