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Abstract: Introduction: Tuberculosis (TB) is a foremost infectious disease in most parts of the world. Globally, tu-
berculosis is the second-leading cause of infectious diseases. This has become a significant world-wide social and
public health issue, and one of the major diseases in China. In addition to environmental risk factors, genetic fac-
tors may play an important role in the development of tuberculosis. Methods: We conducted a case-control study to
evaluate the genetic effects of functional single nucleotide polymorphisms (SNPs): MBL2 rs1800450 C > T, MBL2
rs7095891 G > A and MBL2 rs7096206 C > G, and their influences on the development of tuberculosis. A total of
231 tuberculosis cases and 240 controls were included in this study. Genotypes were determined using a custom-
designed 48-Plex SNPscanTM kit. Results: The MBL2 rs7095891 G > A polymorphism was associated with an in-
creased risk of TB. However, there were no significant links with the other two SNPs. In any subgroup, there was no
relvant risk of TB associated with MBL2 rs7095891 G > A polymorphism. Conclusion: These findings suggest that
functional polymorphism MBL2 rs7095891 G > A may be positively correlated with susceptibility to tuberculosis.
These findings may be somewhat limited by sample size. A further study with more focus on different regions, ethnic
groups and larger sample sizes is therefore suggested.
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Introduction Nevertheless, only 10% of those infected with

Mycobacterium tuberculosis develop a TB activ-

Tuberculosis (TB) is a foremost infectious dis-
ease in most parts of the world. Globally, tuber-
culosis is the second-leading cause of infec-
tious diseases [1]. This has become a significant
social and public health issue world-wide, and
it has also become one of the major diseases in
China [2]. It has been expressed that tuberculo-
sis has a high incidence throughout all regions
of the country, especially in agriculture and ani-
mal husbandry areas, and showed significant
regional differences [3-5]. Therefore, the num-
ber of tuberculosis in the Xinjiang Uyghur
Autonomous region is high, particularly in the
Uyghur population [6].

It has been confirmed that some environmental
risk factors, such as smoking and drinking are
independent risk factors for tuberculosis [7].

ity period during their lifetime. This prompts
that individual divergences, such as genetic
factors may lead to susceptibility to tuberculo-
sis [8]. The susceptibility genes associated with
the tuberculosis include natural resistance-
associated macrophage protein 1 (Nrampl or
Sic11al), vitamin D receptor (VDR), HLA DR2,
and mannose binding lectin (MBL) [8, 9]. The
present study focuses on whether MBL poly-
morphism was associated with the susceptibil-
ity to tuberculosis.

Mannose binding lectin (MBL), an acute-phase
serum protein of the collecting family, plays a
decisive role in regulating the host’s innate
immune function [10]. Once microorganisms
invade the body, MBL initiates the complement
activation pathway by binding to bacterial man-
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nose residues and serine proteases to facili-
tate opsonization, phagocytosis or lysis of
microorganisms [10-12].

Some studies showed that MBL2 located on
chromosome 10 is the encoding gene of MBL.
MBL2 polymorphism has been declared to
affect the serum level of MBL. This protein
exerts multiple effects in the serum [13, 14].
MBL2 can increase the body’s ability to combat
pathogens, stimulate the activation of comple-
ment and intervene in immunity and promote
cell phagocytosis. After MBL2 binds to the
invading pathogen, it can also activate the
hydrolyzed protein cascade in conjunction with
serine proteases 1 and 2 (MASP-1 and MASP-2)
to constitute a membrane attack complex, and
then unlock the lectin pathway and exert
human immune effects. It has been verified
that the MBL2 gene is closely related to various
infectious diseases, such as respiratory infec-
tion [15, 16]. Nevertheless, a consistent con-
clusion hasn’t been reached on whether MBL2
polymorphism can confer resistance or suscep-
tibility to pulmonary TB [17].

Many scholars have found that the MBL2 poly-
morphism is involved in the occurrence and
development of tuberculosis with some differ-
ences between races and ethnic groups.
Interstingly, there may be significant ethnic dif-
ferences between MBL2 polymorphisms and
tuberculosis susceptibility. However, no study
has reported the association between tubercu-
losis patients and MBL polymorphisms in the
Xinjiang Uygur ethnic group. Therefore, we
chose Xinjiang Uygur tuberculosis patients as
case subjects. The purpose is to evaluate the
association between MBL rs1800450 C > T,
MBL rs7095891 G > A and, MBL rs7096206 C
> G genotypes and susceptibility to tuberculo-
sis in the Xinjiang Uygur population, Northwest
of China, in order to evaluate their possible
influence on disease attack.

Materials and methods
Ethical approval of the study protocol

This hospital-based case-control study was
approved by the Review Board of Kashgar
Pulmonary Hospital (Xinjiang, China). All sub-
jects provided written informed consent to be
included in this study.
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Study subjects

Two hundred and thirty one Uygur subjects with
tuberculosis were consecutively enrolled from
Kashgar in Xinjiang Uygur Autonomous Region
of China between October 2012 and November
2013. All cases of tuberculosis were diagnosed
by pulmonary tuberculosis, with diagnostic cri-
teria: sputum smear or culture-positive diagno-
sis, chest X-ray shows signs of tuberculosis and
clinical manifestations.

The exclusion criteria were patients who had
complications, such as diabetes, asthma, ch-
ronic obstructive pulmonary disease (COPD),
lung cancer, etc. and the patients who infected
with hepatitis virus, AIDS, cancer patients,
long-term use of hormone drugs and organ
transplants, which lead to immunocompro-
mised persons, and no family history of genetic
disease.

And 240 individuals with age and gender-fitted
controls and without an inquired history of the
disease and no symptoms of tuberculosis from
the hospital as referred to the above during the
same period.

Trained interviewers using a standardized clini-
cal-epidemiological questionnaire to collect the
information including demographic data (e.g.
age and sex) and related risk factors (e.g. to-
bacco smoking and alcohol consumption). After
the interview, 2-mL samples of venous blood
were harvested from each patient. Smokers
were described as people who smoked one
cigarette per day for > 1 year. Alcohol users
were described as individual who consumed >
3 alcoholic drinks a week for > 6 months.

Isolation of DNA and genotyping of MBL by a
custom-by-design 48-Plex SNPscanTM Kit

Blood samples from patients were harvested
by vacutainer tubes containing ethylenedi-
amine tetra-acetic acid (EDTA). Genomic DNA
was separated from whole blood with the
QIAamp DNA Blood Mini Kit (Tianhao, Shanghai,
China). Sample DNA (10 ng) was amplified by
PCR according to the manufacturer’'s recom-
mendations. SNP genotyping work was per-
formed using a custom-by-desigh 48-Plex
SNPscanTM Kit (Genesky Biotechnologies Inc.,
Shanghai, China) as previously described. This
kit was developed according to patent SNP
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Table 1. Distribution of selected demographic vari-

ables and risk factors in TB cases and controls

differences in terms of sex ratio (P > 0.05)
between the two groups. It suggested that

the selected groups were exactly matched
for sex (P = 0.968), as showed by the chi-

. Cases (n =231) Controls (n = 240) .
Variable N 0
% n %
Age (years) 0.000
<60 128 55.4 180 75
>60 103 44.6 60 25
Sex 0.968
Male 114 49.4 118 49.2
Female 117 50.6 122 50.8
Tobacco use 0.031
Never 199 86.1 217 92.3
Ever 32 13.9 23 7.7
Alcohol use 0.106
Never 211 91.3 208 86.7
Ever 20 8.7 32 13.3

square test. However, Table 1 shows that
there was a key difference in the age distri-
bution between cases and controls (P =
0.000) indicating the ages between the
two groups were not completely match-
ed. As showed in Table 1, there were no
significant differences in alcohol consump-
tion between cases and controls (P =
0.106), but the prevalence of smoking
among tuberculosis patients was signifi-
cantly higher than that of the control group
(P = 0.031). The primary information for
the three genotype SNPs is displayed in

“Two-sided X? test.

genotyping technology by Genesky Biotech-
nologies Inc., which was built on double liga-
tion and multiplex fluorescence PCR. In this
study, the SNPs we selected were rs1800450,
rs7095891 and rs7096206. For quality control,
repeated analyses were done for 4% of ran-
domly selected samples with high DNA quality.

Statistical analyses

The chi-square test (X?) was used to evaluate
the differences in the distribution of demogra-
phic traits, selected variables, and genotypes
of the rs1800450 C > T, rs7095891 G > A and
rs7096206 C > G between the two queues.

The ORs and their 95% Cls calculated by logis-
tic regression analyses were forecasted the
associations between rs1800450 C > T,
rs7095891 G > A and rs7096206 C > G geno-
types, and the risk of tuberculosis. The adjust-
ed ORs were calculated when adjusting for age,
sex, smoking and drinking modes. A goodness-
of-fit X? test was computed to assess the Hardy-
Weinberg equilibrium (HWE) in the tested geno-
type frequencies and the control genotype
frequency. All statistical analyses were con-
ducted using SPSS 17.0 software.

Results
Characteristics of the study population

Table 1 summarizes the demographic charac-
teristics of the study. There were no significant
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Table 2. The genotypes of the three SNPs

were successful, the value of which was

98.632% in all 471 samples. Concordance
rates of repeated analyses with random and
double-blinded methods turned 100%. The
Hardy-Weinberg balance test showed that the
MBL rs1800450, rs7095891 and rs7096206
loci of the Uygur nationality have good popula-
tion representativeness and can be further
studied.

Associations between three polymorphisms
and risk of TB

Table 3 shows the genotype distributions of
MBL2 rs1800450 C > T, MBL2 rs7095891 G >
A and MBL2 rs7096206 C > G in cases and
controls. In single locus analyses, the genotype
frequencies of MBL2 rs7095891 G > A were
65.4% (GG), 31.2% (GA) and 3.5% (AA) in the
cases while they were 74.6% (GG), 20.8% (GA)
and 4.6% (AA), respectively in the controls, and
no statistical significance was found in the
single locus analyses. When the MBL2 rs709-
5891 GG homozygote genotype was used as
the reference group, the GA genotype was
associated with a significantly increased risk
for TB (GA vs. GG: OR = 1.707, 95% Cl = 1.121-
2.600, P = 0.013). However, the AA geno-
type was not associated with TB risk (AA vs. GG:
OR 0.862, 95% Cl 0.338-2.198, P = 0.756). In
the recessive model, when the MBL2 rs70-
95891 GG/GA genotypes were used as the ref-
erence group, the AA homozygote genotype
was not associated with the risk of TB (OR
0.747, 95% Cl 0.295-1.891, P = 0.538). While
in the dominant model, a significantly increas-
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Table 2. Primary information of the three genotyped SNPs

) Test for HWE? MAF® in our MAF MAF Genotypin
Genotyped SNPs chr Location (P Value) controls n =392 (Hapmap-HCB) (Hapmap-CEU) valuey?%)g
MBL2 rs1800450C>T 10 exonl 0.008 0.126 T 0.132 T 0.150 T 98.632
MBL2 rs7095891 G>A 10 5'FLANKING 0.577 0.191 A 0.154 A 0.204 A 98.632
MBL2 rs7096206 C>G 10 5'FLANKING 0.764 0.160 G 0.147 G 0.217 G 98.632

2HWE: Hardy-Weinberg equilibrium; °MAF: minor allele frequency.

Table 3. Logistic regression analyses of the association between MBL2 polymorphisms and the risk

of TB
Cases (n =231) Controls (n = 240) .
Genotype Crude OR (95% Cl) P Adjusted OR? (95% ClI) P
n % n %
rs1800450C>T
CC 176 76.2 181 75.4 1 1
CT 48 20.8 54 22.5 0.914 (0.588-1.420) 0.69 0.834 (0.529-1.316) 0.436
T 7 3 5 2 1.440 (0.449-4.622) 0.54 1.614 (0.484-5.384) 0.436
CT+TT 55 23.8 59 24.6 0.959 (0.629-1.462) 0.845 0.895 (0.579-1.383) 0.616
CC+CT 224 97 235 98 1 1
T 7 3 5 2 1.469 (0.459-4.695) 0.571 1.676 (0.505-5.567) 0.399
rs7095891 G > A
GG 151 65.4 179 74.6 1 1
GA 72 31.2 50 20.8 1.707 (1.121-2.600) 0.013 1.575 (1.019-2.434) 0.041
AA 8 35 11 4.6 0.862 (0.338-2.198) 0.756 0.830 (0.316-2.181) 0.706
GA+AA 80 34.6 61 25.4 1.555 (1.045-2.313) 0.03 1.442 (0.955-2.176) 0.081
GG+GA 223 96.5 229 95.4 1 1
AA 8 3.5 11 4.6 0.747 (0.295-1.891) 0.538 0.733 (0.280-1.914) 0.525
rs7096206 C > G
cC 166 71.9 156 65 1
CG 56 24.2 77 321 0.683 (0.455-1.028) 0.067 0.731(0.480-1.111) 0.142
GG 9 3.9 7 3 1.208 (0.439-3.323) 0.714 1.248 (0.444-3.513) 0.674
CG+GG 65 28.1 84 35 0.727 (0.492-1.075) 0.11 0.775 (0.518-1.158) 0.213
CC+CG 222 96.1 233 97.1 1
GG 9 3.9 7 3 1.349 (0.494-3.685) 0.559 1.371 (0.490-3.832) 0.548

2Adjusted for age, sex, smoking and drinking status; Bold values are statistically significant (P < 0.05).

ed risk of TB was found between the MBL2
rs7095891 GA/AA variants and TB (OR 1.555
95% ClI 1.045-2.313, P = 0.03) (Table 3). After
adjusting for age, gender, smoking and drink-
ing, the heterozygous comparison and domi-
nant models were observed in increased risk
of TB on the critical statistics (GG vs. GA: ad-
justed OR 1.575, 95% ClI 1.019-2.434, P =
0.041) (Table 3).

Likewise, neither the MBL2 rs1800450 C > T
nor the MBL2 rs7096206 C > G polymorphis-
ms were found a statistical difference in the
genotype distribution between the two groups.
Furthermore, no associations between these
SNPs and the risk of TB were declared by
Logistic regression analyses (Table 3).
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Stratification analyses of MBL2 rs7095891 G
> A polymorphisms and risk of TB

Stratification analyses was applied to investi-
gate the impact of MBL2 rs7095891 G > A
genotype on TB risk in different age, gender,
smoking, and alcohol status (Table 4). In any
subgroup, there was no significant risk of TB
associated with MBL2 rs7095891 G > A poly-
morphism (Table 4).

Discussion

This case-control study investigated MBL2
rs1800450 C > T, MBL2 rs7095891 G > A and
MBL2 rs7096206 C > G association with the
risk of tuberculosis in a high-risk Chinese Uygur
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Table 4. Stratified analyses between MBL2: rs7095891 G > A polymorphism and TB risk by sex, age,

smoking status and alcohol consumption

MBLrs7095891 G > A

Adjusted OR? (95% Cl); P

Variable (case/control)
GG GA AA GA+AA GG GA AA GA+AA AA vs. (GA+GG)

Sex

Male 72/87 38/27 4/4 42/31 1 1.594 (0.874-2.908) 1.138(0.267-4.848) 1.535 (0.863-2.733) 0.986 (0.233-4.174)
0.128 0.862 0.145 0.985

Female 79/92 34/23 4/7 38/30 1 1.730(0.897-3.335) 0.588(0.148-2.335) 1.454 (0.789-2.679) 0.514 (0.131-2.019)
0.102 0.451 0.23 0.34

Age (years)

<60 86/136 39/34 3/10 42/44 1 1.688(0.976-2.921) 0.437(0.113-1.685) 1.404 (0.837-2.353) 0.380 (0.099-1.459)
0.061 0.229 0.198 0.159

>60 65/43 33/16 5/1 38/17 1 1.495(0.671-3.331) 3.029(0.309-29.697) 1.596 (0.732-3.479) 2.608 (0.275-24.700)
0.325 0.341 0.24 0.403

Tobacco use

Never 136/165 56/43 7/9 63/52 1 1.518(0.941-2.450)

0.087

Ever 15/14 16/7 1/2 17/9 1 3.246(0.872-12.090)

0.079
Alcohol use

Never  140/154 64/44 7/10 71/54 1 1.438(0.901-2.296)

0.992 (0.342-2.871) 1.431(0.911-2.247) 0.895 (0.311-2.576)

0.987 0.12 0.837
0.554 (0.039-7.796) 2.528 (0.748-8.546) 0.348 (0.027-4.486)
0.135 0.418

0.722 (0.256-2.032) 1.308 (0.840-2.035) 0.651 (0.233-1.822)

0.128 0.537 0.234 0.414
Ever 11/25 8/6 1/1  9/7 1 2.605 (0.570-11.898) 2.061 (0.112-38.085) 2.504 (0.602-10.411) 1.545 (0.087-27.358)
0.217 0.627 0.207 0.767

°Adjusted for age, sex, smoking status and alcohol consumption (besides stratified factors accordingly) in a logistic regression model.

population. The results showed that the MBL2
rs7095891 G > A genotype raised the likeli-
hood of tuberculosis, and the results were sta-
tistically significant (P < 0.05). The MBL2
rs1800450 C > T and MBL2 rs7096206 C > G
may not be linked to TB susceptibility in the
Uygur population in Xinjiang area.

Lectin pathway is a very important part of the
three complement activation pathways. The
mannose binding lectin (MBL) gene plays a
leading role and participates in the activation
of pathogenic microbes and conditioning func-
tions, especially in the process of preventing
infectious diseases. The abnormal MBL gene
can reduce the level of related proteins in the
serum and affect the occurrence and develop-
ment of infectious diseases [10].

Mannose binding lectin gene is mainly associ-
ated with the pathogenesis of pulmonary tuber-
culosis. The most studied MBL genes are:
rs5030737, rs1800450, rs1800451, rs1100-
3125, rs7096206 and rs7095891. To date,
research clues have studied the tendentious
contribution of the MBL gene polymorphism in
different diseases, such as respiratory infec-
tion [18], neonatal sepsis [19], diabetes [20],
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autoimmune diseases [21] and cardiovascu-
lar diseases [22]. However, no positive correla-
tion has been found between MBL2 rs7095891
G > A and TB so far. We found that MBL2 rs-
7095891 GA variant heterozygote rather than
MBL2 rs7095891 AA homozygote was associ-
ated with TB risk. Whether smoking and drink-
ing are factors in inducing the development of
tuberculosis is also a controversial issue [24].
Ghufron’s experimental study also proves that
the amount of smoking, and the duration of
smoking are related to the occurrence of tuber-
culosis. Salmaso and others have found that
the number of people who drink a lot of alcohol
daily in TB patients is more susceptible than
that of the general population, which suggests
that drinking is also a major factor in tuberculo-
sis [25]. MBL2 rs7095891 G > A polymorphism
was not associated with risk of TB among
smoking or non-smoking subgroups and drink-
ers or non-drinkers. This may be explained by a
relatively small sample size as we do not get a
large enough number of GG genotypes and GA
genotype subgroups.

There was no statistically significant associa-
tion between the other 2 SNPs and the risk of
tuberculosis in our study population. These
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findings are inconsistent with previous re-
search. It has been found that the rs1800450
locus in the Ningxia Hui population is associat-
ed with susceptibility to tuberculosis in the
homozygous recessive infection model. How-
ever, no correlation was noted in this study.
This may be explained by the difference in the
frequency of race, population and geographical
distribution of gene polymorphisms.

In conclusion, the reasons for previous research
discrepancies may be due to: (1) the sample
size; (2) the inclusion and exclusion criteria of
samples; (3) ethnic and regional differences of
the population; and (4) immune factors. In addi-
tion to MBL, there are many immune factors,
such as vitamin D receptor (VDR), tumor necro-
sis factor (TNF), monotypic chemical attractor
-1 (MCP-1), MASP-2 and many other related fac-
tors. Therefore, different regions, ethnic groups
and larger sample size studies still have to be
carried out to verify our findings.

Acknowledgements

We wish to thank Dr. Da Ding and Dr. Yan Liu
(Genesky Biotechnologies Inc., Shanghai, Chi-
na) for technical support. This study was sup-
ported by the National Key Research and
Development Program of China (2017YFD0O50-
0304) and the National Natural Science
Foundation of China (81160001, 81260261,
81160192, 30960355).

Disclosure of conflict of interest
None.

Address correspondence to: Jiangdong Wu and
Chuangfu Chen, Key Laboratory of Xinjiang Ende-
mic and Ethnic Diseases Cooperated by Educa-
tion Ministry with Xinjiang Province, Xinjiang Pro-
vince, China. E-mail: 1556874645@qqg.com (JDW);
ccf-xb@163.com (CFC)

References

[1]  World Health Organization, Global Tuberculo-
sis Report. 2017 Available from: http://www.
who.int/tb/publications/global_report/en/.

[2] Zumla A, George A, Sharma V, Herbert N, Bar-
oness Masham of llton. WHO’s 2013 global
report on tuberculosis: successes, threats,
and opportunities. Lancet 2013; 382: 1765-
1767.

[3] Kirtland KA, Lopez-De Fede A and Harris M.
Knowledge and perceived risk of tuberculosis:

69

(4]

(7]

)

(10]

(11]

[12]

[15]

(16]

US racial and regional differences. Ethn Dis
2006; 16: 468-475.

Wolde M and Fereja A. Assessment of two
years’ sputum smear results among tuberculo-
sis suspected patients in gambella regional
hospital, western Ethiopia. Int J Microbiol
2018; 2018: 1306075.

Yang BR, Kang YA, Heo EY, Koo BK, Choi NK,
Hwang SS and Lee CH. Regional differences in
the incidence of tuberculosis among patients
with newly diagnosed diabetes mellitus. Clin
Respir J 2018; 12: 1732-1738.

He X, Cao M, Mahapatra T, Du X, Mahapatra S,
Li Q, Feng L, Tang S, Zhao Z, Liu J and Tang W.
Burden of tuberculosis in Xinjiang between
2011 and 2015: a surveillance data-based
study. PLoS One 2017; 12: e0187592.

Chen M, Deng J, Su C, Li J, Wang M, Abuaku
BK, Hu S, Tan H and Wen SW. Impact of pas-
sive smoking, cooking with solid fuel exposure,
and MBL/MASP-2 gene polymorphism upon
susceptibility to tuberculosis. Int J Infect Dis
2014; 29: 1-6.

Delgado JC, Baena A, Thim S and Goldfeld AE.
Ethnic-specific genetic associations with pul-
monary tuberculosis. J Infect Dis 2002; 186:
1463-1468.

Wu L, Deng H, Zheng Y, Mansjo M, Zheng X, Hu
Y and Xu B. An association study of NRAMP1,
VDR, MBL and their interaction with the sus-
ceptibility to tuberculosis in a Chinese popula-
tion. Int J Infect Dis 2015; 38: 129-135.
Turner MW. Mannose-binding lectin: the plu-
ripotent molecule of the innate immune sys-
tem. Immunol Today 1996; 17: 532-540.
Matsushita M, Endo Y and Fujita T. Cutting
edge: complement-activating complex of fico-
lin and mannose-binding lectin-associated ser-
ine protease. J Immunol 2000; 164: 2281-
2284,

Ibernon M, Moreso F and Seron D. Innate im-
munity in renal transplantation: the role of
mannose-binding lectin. Transplant Rev (Or-
lando) 2014; 28: 21-25.

Boldt AB and Petzl-Erler ML. A new strategy for
mannose-binding lectin gene haplotyping.
Hum Mutat 2002; 19: 296-306.

Madsen HO, Garred P, Thiel S, Kurtzhals JA,
Lamm LU, Ryder LP and Svejgaard A. Interplay
between promoter and structural gene vari-
ants control basal serum level of mannan-
binding protein. J Immunol 1995; 155: 3013-
3020.

Eisen DP. Mannose-binding lectin deficiency
and respiratory tract infection. J Innate Immun
2010; 2: 114-122.

Zehsaz F, Farhangi N and Legge M. Mannose-
binding lectin 2 gene polymorphism and sus-
ceptibility to upper respiratory tract infection

Int J Mol Epidemiol Genet 2018;9(5):64-70


mailto:1556874645@qq.com
mailto:ccf-xb@163.com

[17]

(18]

[19]

[20]

70

MBL2 polymorphism risk of tuberculosis in the Chinese Uygur population

among endurance athletes. Eur J Sport Sci
2014; 14: 586-591.

Azad AK, Sadee W and Schlesinger LS. Innate
immune gene polymorphisms in tuberculosis.
Infect Immun 2012; 80: 3343-3359.

Xue H, Xue X, Yang C, Chen Q, Lin N, Lin Y, Chen
M, Rao D and Lin H. Low serum mannose bind-
ing lectin (MBL) levels and -221 YX genotype of
MBL2 gene are susceptible to neonatal sepsis
in the Chinese Han population. Iranian Journal
of Pediatrics 2017; 27.

Amiri A, Sabooteh T, Shahsavar F, Anbari K and
Pouremadi F. Mannose-binding lectin (MBL)
gene polymorphisms in susceptibility to pulmo-
nary tuberculosis among the Lur population of
Lorestan province of Iran. Genom Data 2017;
12: 146-150.

Cieslinski JZ, Skare TL, Nisihara R, De Mes-
sias-Reason |J and Utiyama SRR. Mannose-
binding lectin serum levels in patients with
systemic lupus erythematosus: association
with thrombocytopaenia and seizure. Lupus
2018; 27: 372-379.

(21]

[22]

(23]

[24]

[25]

Zhang TC, Liu W, Liu XQ, Pan FM, Gao YF, Yan F
and Li X. Single nucleotide polymorphisms
rs2120131, rs4935047, and rs7095891 in
the MBL2 gene show no association with sus-
ceptibility to chronic hepatitis B in a Chinese
Han population. J Med Virol 2013; 85: 602-
607.

Losin IE, Shakhnovich RM, Zykov KA and Ruda
M. Cardiovascular diseases and mannose-
binding lectin. Kardiologiia 2014; 54: 64-70.
Singh SS, Cheung RC, Wong JH and Ng TB.
Mannose binding lectin: a potential biomarker
for many human diseases. Curr Med Chem
2016; 23: 3847-3860.

Yu GP, Hsieh CC and Peng J. Risk factors asso-
ciated with the prevalence of pulmonary tuber-
culosis among sanitary workers in Shanghai.
Tubercle 1988; 69: 105-112.

Salmaso S, Amendola G, Martorelli S and Gne-
sivo C. Survey on tuberculosis reports in a ma-
jor Italian region. Eur J Epidemiol 1988; 4:
343-348.

Int J Mol Epidemiol Genet 2018;9(5):64-70



