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INTRODUCTION
Endometriosis is one of the most important gynecological diseases of 
women of reproductive age and is collectively responsible for 
signicant morbidity. It affects 10–20 % of women during their 
reproductive age Lin W et al., (2010), Govindan S et al., (2007), 
Giudice LC et al. (2004). Endometriosis described as the occurrence of 
endometrium-like tissue external to the uterine cavity.  Genetics refers 
to characteristics that are heritable through genes and helps to explain 
familial clustering of disease. However, the etiology of endometriosis 
remains uncertain .It is a multifactorial disorder with unknown causes, 
but may be determined by combination of multiple genes, 
environmental factors, hormonal factors, and alterations in the 
endocrine or immune system Buck Louis GM et al. (2007), Bellelis P   
et al. (1992)

According to Sampson's implantation theory, endometrial cells pierce 
the abdominal cavity ensuing in retrograde menstruation, implants on 
peritoneal surfaces and develop there. Even though retrograde 
menstruation is observed in the majority of women, merely a few 
women develop endometriosis. Due to this effect molecular and/or 
genetic defects or changes in endometrial cells are considered to be a 
prerequisite for a triumphant implantation and growth of 
endometriosis lesions. 

There are numerous factors which are involved which make it difcult 
to determine the mode of inheritance for endometriosis. The gold 
standard to diagnose the endometriosis is surgical assessment, 
invasively by laparotomy or laparoscopy, and a scoring method has 
been developed to evaluate degree of disease. The classic diagnosis of 
the disease, laparoscopy is allied with risks and cost. The vaginal ultra 
sound and the biomarker such as CA-125 are not diagnostically helpful 
in early stages of the disease. There is rising indication that before time 
non-invasive test for the diagnosis of endometriosis is required. This 
establishment of non-invasive diagnostic methods for endometriosis 
requires sensitive and disease specic biomarkers.

Reproductive characteristics associated with increased risk of 
endometrial cancer include nulliparity, infertility, early age of 
menarche, and late age of menopause McPherson CP et al. (1996). 

Long-term uncontrolled estrogen usage is related with type I 
endometrial cancers. Estrogen substitute therapy specied to control 
menopausal symptoms increases the hazard of emergence of 
endometrial cancer by 2- to 20-fold, by rising risk correlating with the 
duration of use.

The estimated growing risk of developing endometrial cancer by age 
70 is 16% for MSH6, 21% for MSH2 and 54% for MLH1 mutations 
Bonadona V  et al. (2011). This threat of endometrial cancer rises after 
the age of 40, with a mean age of diagnosis of 46 years. Somatic 
mutations in the PTEN gene are normal in sporadic endometrial cancer 
(Zhou XP et al. (2002). A germ line PTEN mutation can be found in 
patients with Cowden syndrome, and patients who comprise this a 
typical autosomal dominant familial syndrome are at greater risk for 
breast, thyroid, and endometrial cancer Eng C. (2003). The link 
between germ line mutations in BRCA genes and the possibility of 
endometrial cancer remains controversial Levine DA et al. (2001). The 
cytokine macrophage migration inhibitory factor (MIF), CD14, and 
Toll-like receptor 4 (TLR4) are linked with each other which obviously 
dened roles in immunologic and inammatory pathways Ding L et 
al., (2017), Roger T David J et al.(2001) suggest that subgroup 
analyses sorted by ethnicity, only polymorphism of rs4986791 had a 
signicant inuence on decrease of cancer risk among both Caucasian 
and Asian populations. Some ndings suggested that TLR4 
polymorphisms may serve as a genetic risk factor for cancers 
Francisco D et al. (2017) suggest that the rs2294021 (CCDC22 gene) 
polymorphism could be associated with increased susceptibility to 
endometriosis in Brazilian women when the allele C is present. 
Numerous studies reported that genetic polymorphisms in CD14, 
TLR4 and MIF have increase susceptibility to various diseases. MIF, 
CD14 AND TLR4 genes are Essential Role in the Immune System and 
Cell Growth. These genes participate in inammatory and immune 
response.

MIF plays an important role in endothelial cell proliferation and 
differentiation which is released by ectopic endometrial cells (Yang Y 
Degranpre P et al. (2000), Nishihira J et al. (2003).Increased 
expression of MIF in women leads to endometrial lesions particularly 
in those women with infertility and pelvic pain as it regulates the host 
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Endometriosis is the most frequent gynecologic disorder associated with pelvic pain and infertility. Numerous genetic 
polymorphisms in genes enclose the relationship among the polymorphisms and endometriosis. Present study was 

designed to know the effect of genetic polymorphism in immune related genes i.e.: CD14, MIF and TRL4 in endometriosis pathogenesis. From all 
women involved in the research,  a 2mL of peripheral blood sample were collected to perform genotyping for CD14 -159C>T, MIF-173G>C and 
TRL4-299A>G. Variance in allelic and genotype frequencies was statistically evaluated between the control group and the group of patients. The 
analyzed group consisted of total 337 individuals of which 136 women were suffering from endometriosis and 201 were in the control group. C/T 
genotype of CD14, G/C genotype of MIF and A/G genotype of TLR4 gene was found to be predominant in patients when compare to control and 
which shows statistically signicant. Homozygous variant for CD14 and MIF were also shown signicant difference but small sample size was 
not taken into the consideration. This study shows genetic and functional polymorphisms in immune related genes might affect the disease 
pathogenesis. These Genes are also considered as biomarkers for diagnosis of endometriosis. 
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immune system which promotes pro inammatory functions of 
immune systemKats R et al. (2002), Morin M et al.(2005).

Toll-like receptors (TLRs) recognize specic pathogen associated 
molecular patterns and serve an essential role in the innate immune 
system by initiating and directing immune response to microbial 
pathogens. Human immune system  detect Toll like receptors (TLRs) 
present on mucosal surfaces of the respiratory, gastrointestinal, urinary 
tracts, endothelial, and endometrial cells Takeda K et al. (2003). TLR4 
gene is expressed in the human endometrium and their regulation 
might be crucial for the pathogenesis of endometrial diseases.  It is 
involved in altered gene expression levels leading to endometriosis 
and endometrial cancer.

CD14 plays an important role as a marker for endothelial cells and 
activated macrophages The present study was designed to investigate 
whether the genetic and functional polymorphism in MIF, TLR4, and 
CD14 genes affect susceptibility to endometriosis. These genes play an 
important l role in the innate immunity by initiating and directing 
immune response to pathogens

MATERIALS & METHODS
Study population
A Total of 136 endometriosis patients and 201 controls were recruited 
from Owaisi Hospital & Research Centre and MHRT Hyderabad, 
India in the present study. Written consent was taken from the entire 
subject. The study was approved Institutional Ethics Committee, 
MHRT, and Hyderabad. Study duration was for 2 years (Jan 2016- Nov 
2017). Detailed information on clinical was recorded through 
Performa. Our sample size of 337 is large enough and exceeds the 
estimated number of samples (~200 cases + controls) required to 
obtain a 90 % statistical power.

DNA Extraction:
Genomic DNA was extracted from 2ml of peripheral blood sample was 
collected from each participant. DNA was extracted from   peripheral 
blood samples using salting out method Jawdat N. Gaaib et al. (2011) 
and DNA was gel checked using 0.8% Gel.

Genotyping:
Genotyping were done for CD14, TLR4 and MIF genes. Primers were 
taking from the published paper Fei BY et al. (2008), Morange PE et al. 
(2004) Karhukorpi J et al. (2002) Genotyping of CD14 -159C>T and 
MIF-173G>C polymorphism were performed using the tetra primer 
amplication refractory mutation system polymerase chain reaction. 
TLR4 (299A>G) Polymorphism was performed by allele-specic 
amplication as described previously. All amplications were 
repeated thrice and were analyzed using agarose gel electrophoresis 
system

Statistical analysis
The genotypic distribution of CD14, TLR4 and MIF gene was 

2performed using -test to determine signicant differences in 
allele/genotype frequencies between patients and controls by 
comparing the different percentages. Distribution of genotypes and 
alleles between Endometriosis and control groups were tested using 
Fisher's exact test. Since differences between conditional logistical 
regression and unconditional logistical regression were small, 
unconditional logistical regression was used to estimate odds ratio 
(OR) and 95% condence interval (CI). The above statistical analysis 
was performed using Graph pad prism version 5.0 (GraphPad 
Software, Inc., San Diego, California, USA).
 
RESULTS
Genotyping of the CD14 Gene polymorphism showing three 
genotypes CC, CT and TT in the image 1, MIF gene polymorphism 
showing different genotypes CC, GG and GC  in the image 2   and 
TLR4 gene polymorphism : M 100bp ladder different  genotypes AA, 
AG and GG genotypes  and image 3 

The average age of the women with diagnosed endometriosis (32.39 ± 
6.31 years) was higher in comparison with average age of women in 
the control group (28.62 ± 5.12 years).A frequency in individual alleles 
and genotypes in the patients and the check group are summarized in 
Tables 1 and 2 for both studied polymorphism In polymorphism of 
CD14 gene the most frequent occurring allele in both the groups was T 
with a frequency of 0.37 in the patients and 0.26 in the controls. 
(Table1).  The C/T genotype of CD14 gene was found to statistically 

signicant in endometriosis patients when compare to control which 
shows 1.80 fold increase risk of disease (OR 1.80, 95% CI 1.14-2.85, 
p=0.0025). (Table 2).T/T genotype of CD14 gene was also revealed 
signicant difference but due to small number in patients and control 
signicant was not taken for consideration (OR 4.77, 95% CI 1.57-
14.52)

In polymorphism of MIF gene the most frequent occurring allele in 
both the groups was C with a frequency of 0.41 in the patients and 0.21 
in the controls. (Table3). The G/C genotype of MIF gene was found to 
be predominant in endometriosis patients with 3.98 folds increased 
risk of disease when compared to control (OR 3.98, 95% CI 2.45– 6.46, 
p <0.0001) (Table 4). Homozygous variant (C/C) was observed in both 
the group. C/C genotype was found 11% in endometriosis patients and 
5% in control. 

In polymorphism of TLR4 gene the most frequent occurring allele in 
both the groups was G with a frequency of 0.33 in the patients and 0.24 
in the controls. (Table5). The A/G genotype of TLR4 gene was found 
to predominant in endometriosis patients which was statistically 
signicant when compare to control which shows 1.81 fold increase 
risk of disease (OR 1.81, 95% CI 1.15-2.85, p=0.02). (Table6). G/G 
genotype of TLR4 did not reveal any signicant difference between 
endometriosis patients and control (OR 2.29, 95% CI 0.84-6.26) 

DISCUSSION
Endometriosis is an immune related disease with polygenic heredity 
which reduces the quality of life in the reproductive age women Acien, P 
et al. (2013).The etiology of endometriosis still remains unclear. Genetic 
studies help us to understand the basic concept of the disease. The present 
study, revealed that the association of candidate CD14, TLR4 and MIF 
genes with susceptibility to endometriosis. It demonstrate that 
statistically signicant associations with risk of endometriosis were 
observed for the candidate CD14 -159C>T, MIF-173G>C and TLR4 
(299A>G) genes. Immunological changes in the body are the result of 
endometriosis MIF regulates innate immune responses by modulating 
the of pattern recognition receptors like TLR4. TLR4, a signal-
transducing receptor, is solely responsible recognizing bacterial 
lipopolysaccharide. In brief, TLR4 particularly binds with lymphocyte 
antigen 96 (MD2) and, along with CD14 it forms a lipopolysaccharide 
complex which helps in lipopolysaccharide recognition and nuclear 
factor kappa B activation Calvano JE et al. (2004). Various reports 
strongly reiterate that genetic polymorphisms in CD14-159C > T 
specically affect CD14 regulation and enhances susceptibility to 
endometriosis Lin J et al., (2007), Wang F et al. (2007), Obana N et al. 
(2002)  On the other hand, the TLR4-299A > G polymorphism might 
trigger the inammatory cascade in a similar fashion, as reported earlier 
Torok HP et al.(2004), Franchimont D et al.(2004) and therefore might 
play a selective role in determining susceptibility to endometriosis.

CD14, TLR4, and MIF genes are most crucial and intertwined 
determinants of innate immunity. A well-orchestrated and 
synchronized interaction among these genes is needed for an optimal 
rst line of defense Admetlla AF et al.(2008). Alteration in this normal 
process notably dislodges the innate immunity network, leading to 
immunologic imbalance. Functional mutation in one of these genes is a   
vital factor that attenuates their corresponding protein expression 
levels and might also raise susceptibility to disease, may be immune-
related disorders.

The polymorphism in the MIF gene (173 G > C), though did not 
inuence disease susceptibility, but alters the expression pattern 
overall. These results are in exact conformity with many earlier studies 
supporting the roles of CD14-159C > T and TLR4- 299A > G 
polymorphisms in enhancing susceptibility to Chlamydia pneumoniae 

 infection Eng HL et al.(2003)sub gingival period on to pathogens(
Schulz S et al., 2008) and Behcet's disease in a Korean population is 

.reported Horie Y et al.(2009)

Yet, a few complementary reports have established no association 
between these polymorphisms and the risk of developing 

 endometriosis (Guo QS et al., 2005) and invasive meningococcal 
disease patients.

In recent years, there has been large inux of polymorphism studies on 
various genes that are either directly or indirectly take part in the 
disease process. MIF, CD14, and TLR4 genes represents a triad that 
regulates innate immunity; the present study attempted to demonstrate 
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the signicance of SNPs in  candidate genes (CD14, MIF and TLR4) 
of innate immunity in increasing the risk of endometriosis.

These three candidate genes CD14, TLR4 and MIF plays an important 
role in immune system thereby initiating and directing immune 
response to pathogens which are expressed in human endometrium 
which is crucial for pathogenesis of endometrial diseaseMorange PE et 
al.(2004) Karhukorpi J et al.(2002) Hoi AY et al. (2007)

On the basis of achieved results it is possible to state that 
polymorphism CD14 -159C>T, MIF-173G>C and TLR4 -99A>G 
genes plays an important role in the susceptibility of endometriosis.

In conclusion, this study demonstrated that polymorphisms in the 
CD14, MIF and TLR4 genes confer developing endometriosis as they 
are interlinked with each other. Further studies are required to gain 
insight on how SNPs in each of the genes alter the protein structure and 
interaction, resulting in perturbation of the delicate immunologic 
balance in endometriosis.
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Table 1: CD14 allele frequency distribution in controls and 
Endometriosis patients

Table 2:  CD14 genotypic frequency distribution in controls and 
Endometriosis patients

Table 3: MIF allele frequency distribution in controls and 
Endometriosis patients

Table 4:  MIF genotypic frequency distribution in controls and 
Endometriosis patients

Table 5: TLR4 allele frequency distribution in controls and 
Endometriosis patients

Table 6:  TLR4 genotypic frequency distribution in controls and 
Endometriosis patients

Image 1 depicting CD14 gene polymorphisms showing different 
genotypes CC, GG, GC and 100bp marker

Image 2 depicting TLR4 gene polymorphisms showing different 
genotypes CC, GG, GC and M 100bp marker

Image 3 depicting MIF gene polymorphisms showing different 
genotypes CC, GG , GC and M 100bp marker
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