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ABSTRACT

The mannose-binding lectin (MBL) 2 gene has an important function in the innate immune response 
and activation of the third pathway of the complement system. Some studies have assessed the association 
of the MBL2 gene polymorphisms with cervicovaginal infections (CVI); however, there is no information 
about this association in Mexican women. This study aimed to determine the association between the MBL2 
codons 54 and 57 gene polymorphisms with CVI in a sample of Mexican women. Through a cross-sectional 
study, blood samples and cervicovaginal cultures were obtain from 354 women. MBL2 genotyping was per-
formed by real-time polymerase chain reaction with Taqman probes. Of the 354 women studied, 128 (36.2%) 
had CVI and 226 (63.8%) were healthy. The frequencies of the C and T variants in codon 54 in women with 
CVI were 83% and 17%, respectively; whereas the frequencies of these variants in healthy women were 82% 
and 18%, respectively. The frequencies of variants C/C, C/T, and T/T in women with CVI were 68%, 31%, 
and 1%, respectively; whereas the frequencies of these variants in healthy women were 68%, 29%, and 3%, 
respectively. With respect to codon 57, the frequencies of variants C and T were identical in women with CVI 
and in healthy women (97% and 3%, respectively). The frequencies of variants C/C, C/T, and T/T were iden-
tical in women with CVI and in healthy women (94%, 6%, and 0%, respectively). We conclude that MBL2 
codons 54 and 57 gene polymorphisms do not associate with CVI in Mexican women. (Int J Biomed Sci 2017; 
13 (2): 79-83)
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INTRODUCTION

Cervicovaginal infections (CVI) are a group of gyne-
cological entities characterized by replacement of normal 
vaginal flora with infectious agents including virus, bac-
teria, fungi and protozoa (1, 2). CVI occur in women of 
any age and are one of the most important causes of medi-
cal consultations in primary healthcare centers (3, 4). It 
is estimated that 90% of CVI are caused by three groups 
of pathogens: a) anaerobic bacteria, mainly Gardnerella 
vaginalis leading to bacterial vaginosis; b) yeasts of the 
Candida spp genus leading to vulvovaginal candidiasis; 
and c) the protozoan parasite Trichomonas vaginalis (5-7). 
The innate immune system represents the first line of de-
fense against infectious agents leading to an immediate re-
sponse through several effector mechanisms that recognize 
and remove pathogens, and activate the adaptive immune 
system (8, 9). The mannose-binding lectin (MBL) 2 is a 
protein codified by a gene located on chromosome 10q11.2 
(10, 11). This serum lectin is synthetized by the liver and it 
is released to the blood stream during the innate immune 
response against virus, bacteria, yeasts, and parasites (12). 
The MBL binds cell surface carbohydrates of pathogens 
mediating opsonization either directly or through comple-
ment activation by the lectin pathway (13). Low or defi-
cient concentrations of MBL in serum are mainly due to 
single nucleotide polymorphisms of exon 1 of MBL2 gene 
(14). MBL2 codons 54 and 57 gene polymorphisms (vari-
ant allele O; wild-type allele designated as A) are denoted 
as B and C, respectively (15). These point mutations result 
in amino acid substitutions in the collagen region: in co-
don 54 (GGC->GAC, Gly->Asp, allele B), and in codon 57 
(GGA->GAA, Gly->Glu, allele C) (16-18). Several stud-
ies have reported the association of MBL2 polymorphism 
with CVI (19-21). However, there is not any report about 
this association in Mexican population. 

MATERIALS AND METHODS

Selection and description of participants
Through a cross-sectional study, 354 women attending 

consultations in the Family Healthcare Department in the 
Institute for Scientific Research of the Juárez University 
of Durango State in Durango City, Mexico were exam-
ined. Women were enrolled in the study from November 
2014 to June 2016. Inclusion criteria for enrollment were: 
1) age 17 years and older; 2) sexually active; and 3) who 
voluntarily accepted to participate in the study. Exclusion 
criteria were: 1) pregnant women, 2) women during men-

strual period; 3) women under treatment for CVI in the 
last 10 days (including vaginal ovules, creams, or douch-
ing); 4) women with a recent miscarriage or postpartum; 
5) history of hysterectomy; 6) suffering from autoimmune 
or systemic diseases; and 7) under treatment with immu-
nosuppressive agents or antibiotics. 

Technical information
Cervicovaginal secretions from participants were ob-

tained with sterile cotton swaps and placed into routine cul-
ture media (chocolate agar, blood agar, and Thayer-Martin 
agar). In addition, a direct microscopic examination of the 
cervicovaginal secretions for the presence of pathogens was 
performed. Cervicovaginal secretions were also tested for 
the presence of amines, and examined using the Gram stain.

DNA was obtained from whole blood of participants by 
the QIAamp DNA Blood Mini Kit (QIAGEN) following the 
instructions of the manufacturer. The yield DNA concentra-
tion and purity were measured by the NanoDrop 2000 spec-
trophotometer (Thermo Fisher Scientific Inc., Germering, 
Germany). Genotyping was performed using a real-time 
PCR equipment (StepOne, Applied Biosystems, Carlsbad, 
CA, USA) with TaqMan probes (codon 54: rs1800450; co-
don 57: rs1800451; Life Technologies, Australia). Typical 
reactions to a final volume of 20 µl consisted of 10 ng of 
genomic DNA, 0.625 µl TaqMan SNP genotyping assay, 
and 5.0 µl of genotyping master mix. Amplification was 
performed at 60°C for 30 seconds and 95°C for 10 minutes 
followed by 40 cycles of 92°C for 15 seconds and 60°C for 1 
minute, and a final step of 60°C for 30 seconds. 

Ethics aspects
This project was approved by the Ethics Committee of 

the Institute for Scientific Research of the Juárez Univer-
sity of Durango State, Mexico. An informed consent was 
obtained from all participants. 

Statistics
Statistical analysis was performed using the software 

SPSS version.15.0. Allelic, genotypic and haplotypic fre-
quencies were calculated with the aid of the software 
SNPStats, and odds ratio (OR) and 95% confidence inter-
val (CI) were calculated. P values less than 0.05 were con-
sidered statistically significant. 

RESULTS

One hundred and twenty-eight (36.2%) of the 354 wom-
en studied had CVI. Of them, 72 (20.3%) had bacterial vag-
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inosis, 49 (13.8%) vulvovaginal candidiasis, and 7 (2.0%) 
trichomoniasis. Two hundred and twenty-six (63.8%) 
women were healthy. Mean age of women was 36.4 ± 10.3 
(range: 17-67) years. Mean age at first sexual relation was 
19.3 ± 3.8 (range: 11-40) years. Mean number of sexual 
partners was 3.0 ± 4.2 (range: 1-50). Mean number of sex-
ual intercourses a month was 6.9 ± 5.6 (range: 0-40), and 
the median number of miscarriages was 0 (range 0-7). The 
frequencies of the C and T variants in codon 54 in women 
with CVI were 83% and 17%, respectively; whereas the 
frequencies of these variants in healthy women were 82% 
and 18%, respectively. The frequencies of variants C/C, 
C/T, and T/T in women with CVI were 68%, 31%, and 1%, 
respectively; whereas the frequencies of these variants in 
healthy women were 68%, 29%, and 3%, respectively. No 
association between the C/C reference genotype, C/T gen-
otype polymorphism (OR=0.98; 95% CI: 0.60-1.58), and 
T/T genotype (codominant, OR=4.65; 0.55-39.1) and CVI 

was found. Codon 54 polymorphisms had genotypic dis-
tributions consistent with Hardy-Weinberg equilibrium in 
women with CVI (P=0.19), and in healthy women (P=1.0). 
With respect to codon 57, the frequencies of variants C and 
T were identical in women with CVI and in healthy wom-
en (97% and 3%, respectively). The frequencies of vari-
ants C/C, C/T, and T/T were identical in women with CVI 
and in healthy women (94%, 6%, and 0%, respectively). 
No association between this polymorphism (C/C reference 
genotype, C/T genotype, OR=1.18; 95% CI: 0.45-3.09) and 
CVI was found. Codon 57 polymorphisms had genotypic 
distributions consistent with Hardy-Weinberg equilibrium 
in women with CVI (P=1.0), and in healthy women (P=1.0). 
A correlation of the allelic and genotypic frequencies and 
the clinical characteristics of the women studied is shown 
in Table 1. Results of the association analysis of codons 54 
and 57 MBL2 haplotypes with CVI are shown in Table 2. 
No haplotypic association with CVI was found (P=0.74). 

Table 1. Allelic and genotypic frequencies of codons 54 and 57 polymorphisms of MBL2 gene in the women studied
Diagnosisa Codon Genotype Positive No. (%) Allele Positive No. (%) Pb value

Vulvovaginal candidiasis (n=49) MBL54 C, C 36 (73.5) C 85 (86.7)
C, T 13 (26.5)
T, T 0 T 13 (13.3) 0.27

Bacterial vaginosis (n=72) MBL54 C, C 47 (65.3) C 118 (81.9)
C, T 24 (33.3)
T, T 1 (1.4) T 26 (18.1) 0.95

Trichomoniasis (n=7) MBL54 C, C 5 (71.4) C 12 (85.7)
C, T 2 (28.6)
T, T 0 T 2 (16.6) 1.00

Controls (n=230) MBL54 C, C 155 (67.4) C 378 (82.1)
C, T 68 (29.6)
T, T 7 (3.0) T 82 (17.8)

Vulvovaginal candidiasis (n=49) MBL57 C, C 47 (95.9) C 96 (97.9)
C, T 2 (4.1)
T, T 0 T 2 (2.0) 1.00

Bacterial vaginosis (n=72) MBL57 C, C 67 (93.1) C 139 (96.5)
C, T 5 (6.9)
T, T 0 T 5 (3.4) 0.77

Trichomoniasis (n=7) MBL57 C, C 7 (100.0) C 14 (100.0)
C, T 0
T, T 0 T 0 1.00

Controls (n=230) MBL57 C, C 217 (94.3) C 447 (97.1)
C, T 13 (5.7)

  T, T 0 T 13 (2.8)  
aFour women had more than one infection; bCompared to controls (Fisher exact test).
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DISCUSSION

Cervicovaginal infections represent a public health 
problem in Mexican women. These infections have a high 
morbidity, and their complications are important cause of 
mortality in women at reproductive age (22). The present 
study aimed to identify the possible influence of codons 54 
and 57 polymorphisms of MBL2 gene on the presence of 
CVI including bacterial vaginosis, vulvovaginal candidia-
sis, and trichomoniasis in Mexican women. 

Genetic components, vaginal microbiota, and local 
immunity play not only an important role in the health 
of women but also may contribute to a higher suscepti-
bility to certain infections (23, 24). MBL2 is a vaginal 
component that protects against repeated proliferation of 
atypical vaginal microflora (25). Polymorphisms of the 
structural region of MBL2 gene, especially codon 54 
and in a minor extent codon 57, cause alterations in the 
mannose-binding lectin production (11). Several studies 
in women populations have found a significant associa-
tion between recurrent vaginal infections, especially vul-
vovaginal candidiasis and bacterial vaginosis, with the 
presence of codon 54 polymorphisms of MBL2 gene (7, 
9, 14, 20, 21, 26). However, this association was not found 
in our study. It is important to mention that recurrent vul-
vovaginal infections were not considered in the present 
study. Only acute infections were included in our study. 
With respect to codon 54, the genotypic frequencies of 
homozygotes and heterozygotes variants in our study 
were 73.5% and 26.5%, respectively. These frequencies 
differ slightly from other frequencies reported in women 
with vulvovaginal candidiasis. For instance, frequencies 
of homozygotes and heterozygotes variants in women in 
China were 66.6% and 33.3%, respectively (20); whereas, 
these frequencies in women in Brazil were 64.3% and 
35.7%, respectively (9). No mutated homozygotes were 
found in our study nor in the Chinese and Brazilian stud-

ies. Very little is known about the association of MBL2 
with parasitic infections (12, 27). In the present study, 
we examined the association of codons 54 and 57 poly-
morphisms in women with trichomoniasis; however, this 
infection was present in only 8 individuals and no as-
sociation of this infection with the polymorphisms was 
found. The fact that allele B (T) was not associated with 
any case of cervicovaginal infections suggests that mul-
tiple factors other than local factors can be involved in 
the pathogenesis of vaginal infections. 

No statistically significant difference in the frequencies 
of the codon 54 variants C/C, C/T, and T/T between wom-
en with CVI and healthy women was found (68%, 31%, 
and 1%; and 68%, 29%, and 3%, respectively). Types of 
CVI were not associated with codon 54 polymorphisms. 

With respect to codon 57 polymorphisms, we did not 
find mutated homozygotes, only seven women with CVI 
were heterozygotes: two with vulvovaginal candidiasis 
and five with bacterial vaginosis. Of the healthy women, 
13 were heterozygotes, and there was not association be-
tween this polymorphism and CVI. This finding is consis-
tent with others reported in the literature (9). 

In the present study, all four possible haplotypes were 
found. However, no association between these haplotypes 
and CVI was found. Linkage disequilibrium between co-
don 54 and codon 57 was detected (D’=0.9903, P=0.04). 
To the best of our knowledge, there are no reports in the 
literature about the link of these haplotypes with acute 
CVI. MBL2 polymorphisms have been associated with 
susceptibility to tubal factor infertility (28). 

One limitation of the present study was that we did not 
measure the concentrations of MBL2 protein in vagina. 
Further studies to determine the association of MBL2 pro-
tein concentrations and codons 54 and 57 polymorphisms 
in Mexican women are needed.

We conclude that MBL2 codons 54 and 57 gene poly-
morphisms do not associate with CVI in Mexican women.

Table 2. Association between codons 54 and 57 haplotypes of MBL2 gene and cervicovaginal infections

Codon 54 Codon 57 Women with cervicovaginal infections (n=124)a Controls (n=230) OR (95% CI)b P value

C C 81 79.8 ----- ----

T C 16.2 17.4 1.16 (0.73-1.83) 0.53

C T 2.8 2.5 1.29 (0.47- 3.53) 0.62

T T 0 0.3 c  

General haplotypic association: P=0.74. aCervicovaginal infections: bacterial vaginosis, vulvovaginal candidiasis, and trichomoniasis; 
bAge-adjusted; cUndefined because of cells with a 0 value.
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