
TLR4 Asp299Gly and Thr399Ile and TLR2 intron 2 
microsatellite gene polymorphism in patients with acute 
biliary pancreatitis: Does it cause the disease?

Objectives: There has been coverage of Toll-like receptor 4 and Toll-like receptor 2 gene polymorphisms in inflam-

matory episodes in a number of studies. In view of the inflammatory nature of acute pancreatitis, we aimed to 

determine the predictive value of mutations in Asp299Gly and Thr399Ile of the Toll-like receptor 4 gene, and the 

intron 2 microsatellite polymorphism of the Toll-like receptor 2 gene on the occurrence of acute biliary pancreatitis.

Material and Methods: The study included 86 patients for the Toll-like receptor 4 Thr399Ile polymorphism, 100 

patients for the Toll-like receptor 4 Asp299Gly polymorphism with acute biliary pancreatitis, and 101 healthy volun-

teers. At the same time, 93 patients and 92 healthy volunteers were included in the study to research the Toll-like 

receptor 2 intron 2 microsatellite polymorphism. Genotypes were determined using the restriction fragment length 

polymorphism analysis of PCR products and by an allele-specific PCR.

Results: The Toll-like receptor 4 Thr399Ile homozygotes mutant variants (p=0.005) and Toll-like receptor 2 MM 

genotype (p<0.001) were detected with a significantly higher frequency in patients with acute biliary pancreatitis 

than in the healthy blood donors.

Conclusion: The Toll-like receptor 4 Asp299Gly and Thr399Ile polymorphisms and the Toll-like receptor 2 intron 2 

microsatellite polymorphism are statistically associated with ABP.

Keywords: Acute pancreatitis, biliary, gene polymorphism, Toll-like receptor 2, Toll-like receptor 4 

INTRODUCTION

Acute pancreatitis (AP) is a disease common in the gastrointestinal system that induces acute abdominal 
pains and can lead to morbidity and sometimes mortality with an incidence rate of 13–45/100000 (1). Ac-
cording to the Atlanta Classification, the severity of pancreatitis has been classified into three distinct cat-
egories of mild, moderate severe, and severe pancreatitis. Although mild and moderate severe pancreatitis 
is seen at the rate of 80%, it recovers without any serious complications (2). Approximately 30% of the death 
cases have been reported to have arisen from acute pancreatitis (3). The causes of acute pancreatitis include 
iatrogenically toxic drugs following ERCP due to mechanical obstruction caused by gallstones, hypertriglyc-
eridemia, alcohol, genetic predisposition, anatomical differences, primary inflammation (infectious, autoim-
mune), trauma, and idiopathic causes. In 60%–85% of patients, there is a history of gallstone or alcoholism 
(4-6). Of all these reasons, the most frequent etiological factor is the presence of gallstones (1). The most 
accepted theory in the pathophysiology of AP is the auto-digestion that occurs with trypsin activation in 
the pancreas parenchyma and the subsequent local and systemic inflammatory damage that develops (2, 
4). Acute biliary pancreatitis (ABP) is the inflammation that develops as a result of auto-digestion and enzy-
matic parenchyma destruction with small gallstones, which as a gallstone complication, find a passageway 
to progress to the common bile duct and to be impacted to the ampulla of Vater (7, 8). In the pathogen-
esis of pancreatic inflammation, many immune factors and signaling pathways are involved in the innate 
immune system. The release of many proinflammatory factors plays a key role in the pathogenesis of AP 
(9). Toll-like receptors (TLR) with an important place in the pattern-recognition receptors (PRR) family have 
been researched in animal experiments and human-based clinical studies to investigate their role in the 
AP damage. Pathogen-associated molecular patterns (PAMPs), alarmins, and damage-associated molecular 
patterns (DAMPs) can serve as molecular signatures that can be recognized by the PRRs of innate immune 
system, starting an immunological response against the invasion, and if necessary, assisting in the activation 
of the adaptive immune system. Molecules found in microorganisms, but not in host cells are associated 
with PAMPs. Alarmins are endogenous molecules released into the extracellular compartment by activated 
or necrotic cells in response to stress or tissue damage. Even extracellular matrix molecules are alarmins 
when up-regulated upon injury or degraded following tissue damage. DAMPs constituted by alarmins and 
PAMPs, are the main targets of PRRs. PRRs are expressed on the cell surface or in intracellular compartments, 
but they can be secreted into the blood stream and tissue fluids as well (10).

TLR4 and TLR2 are members of the PRR family, which are frequently investigated as molecular mediators 
of the inflammation that constitutes AP (11). In different countries, genetic polymorphism has been in-
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vestigated using TLR4 Asp299Gly and Thr399Ile with DNA isola-
tion and guanine–thymine (GT) iterations in the TLR2 intron 2 
region. The TLR4 Thr399Ile polymorphism and the TLR2 intron 2 
microsatellite polymorphism have been found to be significant 
in patients who died due to AP compared to CG in patients with 
severe AP (SAP) and AP. In another study, no significant differ-
ence was found in terms of the TLR4 Asp299Gly and Thr399Ile 
polymorphism compared to CG in patients with AP (12-14).

In this study, it was analyzed whether the TLR4 Asp299Gly 
and Thr399Ile and TLR2 intron 2 gene polymorphisms caused 
a tendency for the development of acute biliary pancreatitis 
and whether there was a difference between patients in terms 
of these gene polymorphisms according to the imaging find-
ings and recurrent disease.

MATERIAL AND METHODS

This study included 105 patients who were hospitalized with 
a diagnosis of ABP and treated in the General Surgery Clinic 
between January 2010 and September 2014. The ABP patients 
were determined according to a sudden onset of upper ab-
dominal quadrant pain in the back, amylase and lipase values 
at three times more than the normal values, and the presence 
of gallstone in the ultrasonographic imaging (USI) (15). The 
control group (CG) comprised 101 individuals with no pan-
creatitis or gallstone history and no other etiological factor or 
gallstones on abdominal USI. Informed consent for the genet-
ic study participation was obtained from all the participants in 
the study and control groups. Analysis was made of whether 
there was a statistically significant difference between the ABP 
patients and the healthy population in terms of the TLR4 and 
TLR2 genetic polymorphism. The pancreatitis findings of the 
patients were also evaluated through computerized tomogra-
phy (CT). After the diagnosis of ABP, patients involved in the 
study were classified into categories according to the Revised 
Atlanta Classification of mild, moderate severe, and severe to 
evaluate the difference in genetic polymorphisms (16). In ad-
dition, the patients were compared in terms of the presence 
of polymorphism according to the factors considered impor-
tant for the severity of inflammation, which were >1 attack, 
presence of pseudocyst, increasing prerenal fascia thickness 
on CT, and fluid collection in two or more areas. These factors 
were analyzed to determine any differences. This study was 
approved by the Ethics Committee of İstanbul Medeniyet Uni-
versity (No. 2014-0064).

DNA isolation and genetic polymorphism

Peripheral blood samples taken from the patient and control 
groups were withdrawn into EDTA tubes and stored at −20˚C. 
Then, the DNA isolations were obtained from these samples ac-
cording to the manufacturer’s protocol through a commercial 
kit (coded Bio Basic BS684-250 Ontario Canada). The PCR was 
performed with F: 5’- ATT AGC ATA CTT AGA CTA CTA CCT CCA 
TG R: 5´-GAT CAA CTT CTG AAA AAG CAT TCC CAC-3’ primers 
for the rs4986790 (Asp299Gly) polymorphism, and the ob-
tained 249 bp amplicon was cut with Nco1 restriction enzyme 
and conducted in 3% agarose gel. Heterozygote gave AG allele 
249+223+26 bp bands, while homozygote was expected to 
give GG allele 223+26 bp bands. For the rs4986791 (Thr399Ile) 
polymorphism, the PCR was performed with F: 5´-GGT TGC TGT 
TCT CAA AGT GAT TTT GGG AGA A-3’ and R: 5´- ACC TGA AGA 
CTG GAG AGT GAG TTA AAT GCT-3’ primers, and the resulting 

PCR products were cut through the (407 bp) Hinf I (Thermo Sci-
entific) restriction enzyme and conducted in 3% agarose gel. 
Expected band profiles were 407+378+29 bp for heterozygous 
CT allele, and 378+29 bp for the homozygous TT allele. The 
resulting band compositions were photographed, and analy-
ses were carried out. To reveal the GT iterations in the intronic 
region of the TLR2 gene, the PCR was performed through the 
primers that enclose this region which are F: 5’-GCA TTG CTG 
AAT GTA TCA GGG A ve R: 5’-CTT GAG AAA TGT TTT CTA GGC. 
The PCR products were conducted in the 10% polyacrylamide 
gel electrophoresis; the results obtained were monitored, and 
the analyses were performed. A number of 16 or fewer of these 
iterations were evaluated as the S allele, those between 17 and 
22 were evaluated as the M allele, and those more than 22 were 
evaluated as the L allele.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) version 22.0 
(IBM Corp., Armonk, NY, USA) program was used in the data 
analysis. Conformity of the data to normal distribution and vari-
ance homogeneity were evaluated respectively through the 
Shapiro–Wilk and Levene tests. In comparing two independent 
groups, the Independent-Samples T-test was used together 
with Bootstrap results, while the Mann–Whitney U test was 
used with the Monte Carlo simulation method. The one-way 
analysis of variance (Robust Test: Brown–Forsythe) was used to-
gether with the Bootstrap results, and Kruskal–Wallis H test was 
used with the Monte Carlo simulation method when comparing 
multiple groups with each other. In the comparison of categori-
cal data, Pearson chi-squared and Fisher exact tests were used 
with the Monte Carlo simulation method. The quantitative data 
were expressed in the tables as mean±std. (standard deviation) 
and median range (Maximum–Minimum) values. The categori-
cal data were stated as number (n) and percentage (%). The data 
were analyzed at the 95% confidence interval, and a value of 
p<0.05 was accepted as statistically significant.

RESULTS

Due to the development of hemolysis in the peripheral blood 
samples from patients, 100 patients were evaluated in the 
TLR4 Rs 4986790 polymorphism group, and 86 patients were 
evaluated in the Rs 4986791 polymorphism group. A total of 
101 healthy individuals were included in TLR4-CG. The study 
was conducted with 93 patients in the TLR2 polymorphism 
group, and 92 healthy subjects for whom the genotypes be-
longing to TLR2 could work, to TLR2-CG. The mean age and 
sex ratios of all the patients were evaluated (Table 1). The TLR4 
Rs 4986791 (Thr399Ile) polymorphism was found to be sta-
tistically significant in terms of pancreatitis disease for acute 
biliary pancreatitis patients compared to the control group 

Table 1. Distribution of the gender and age median values 
in the ABPG genetic polymorphism comparison

ABPG n(%) 

Gender Female 69 (65.7)

 Male 36 (34.3)

Age Mean 60.3+15.58

 Median 61 (92–22)

ABPG: acute biliary pancreatitis group192
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(p=0.005). The rates of C and T alleles in the CG and disease 
group were statistically significant (p=0.001), and they were 
determined at 1.9 times more in the ABPG and CG respectively 
(Table 2, Figure 1, 2). No statistically significant difference was 
seen in the TLR4 Rs 4986790 polymorphism compared to the 
control group (p=0.015). However, it was seen that the rates of 
A and G alleles in the CG and disease groups were statistically 
significant (p=0.001), and they were 2.11 times more in the 
ABPG and CG respectively (Table 3). A statistically significant 
difference was not found between the female and male gen-
der for patients with ABP in terms of the TLR4 Rs 4986790 and 
Rs 4986791 polymorphism (p=0.255; p=0.151). No statistically 
significant difference was found between patients who had 
ABP for the first time and those who had experienced more 
than one attack in terms of TLR4 Rs 4986790 and Rs 4986791 
polymorphism (p=0.562, p=0.407). No significant difference 
was seen in patients with mild, moderate severe, and acute 
pancreatitis according to the Revised Atlanta Classification 
(p=1, p=1). It was seen that the patients who had symptoms 
such as pseudocyst presence (p=1, p=1), fluid collection two 
or more areas (p=1, p=1) and increase in prerenal fascia thick-
ness (p=1, p=1) had no significant statistical value in terms of 
polymorphism compared to those without these symptoms 
(Table 4). It was seen that the polymorphism of the TLR2 intron 
2 region was significantly higher in the MM genotype ABPG 
compared to CG. M alleles were found to be significantly high-
er in the patients (p<0.001) (Table 5). As only 1 patient had 
the SS and SL genotypes during the preparation of the TLR2 
gene polymorphism statistical data, the statistics between the 
different genotypes of the severity and independent param-
eters belonging to the ABPG were left out of the analysis. No 
significant difference was observed between the female and 
male gender in patients with acute biliary pancreatitis in terms 
of the TLR2 polymorphism (p=0.533; p=0.630). According to 193

Turk J Surg 2018 34 (3): 191-197

Figure 1. ABPG (n: 86, 94.2%) and CG (n: 101, 79.2%) Rs 
4986791 genetic polymorphism comparison

Figure 2. PRC appearance of the TLR4 Rs 4986791 (Thr399Ile) 
genetic polymorphism homozygous alleles

Table 2. ABPG and CG TLR-4 Rs 4986791 genetic polymorphism comparison

  ABPG  CG Total 
  n (%) n (%) n (%) p

TLR-4 rs4986791 (Thr399Ile) CC 81 (94.2) 80 (79.2) 161 (86.1) 0.005ª

 CT 5 (5.8) 21 (20.8) 26 (13.9) 4.3 (1.5–11.8)*

Total  86 (100) 101 (100) 187 (100)  

C allele  167 (97) 181 (90) 348 (93) 0.001

T allele  5 (3) 21 (10) 26 (7) 1.9 (1.76–2.15)a*

Pearson Chi-Squared Test (Monte Carlo); ªFisher Exact Test (exact); *Odds Ratio (95% Confidence Interval)
ABPG: acute biliary pancreatitis group; CG: control group; TLR-4: toll like receptor-4

Table 3. ABPG and CG TLR-4 Rs 4986790 genetic polymorphism comparison

  ABPG  CG Total 
  n (%) n (%) n (%) p

TLR-4 rs4986790 (Asp299Gly) AA 92 (92) 80 (79.2) 172 (85.6) 0.015ª

 AG 8 (8) 21 (20.8) 29 (14.4) 3.02(1.3–7.2)*

Total  100 (100) 101 (100) 187 (100)  

A allele  192 (96) 181 (90) 373 (93) <0.001a

G allele  8 (4) 21 (10) 29 (7) 2.11(1.89–2.34)*

Pearson Chi-Squared Test (Monte Carlo); ªFisher Exact Test (exact); *Odds Ratio (95% Confidence Interval)
ABPG: acute biliary pancreatitis group; CG: control group; TLR-4: toll like receptor-4



the Revised Atlanta Classification, no significant difference 
was found between patients who had mild, moderate severe, 
and acute pancreatitis (p=0.727, p=0.764). There was no sta-
tistically significant difference between patients who had ABP 
for the first time and those who had more than one attack in 
terms of the TLR2 polymorphism (p=0.438, p=0.175). Patients 
with symptoms such as pseudocyst presence (p=0.702, p=1), 
fluid collection in two or more areas (p=0.211, p=0.430), and 
an increase in the prerenal fascia thickness (p=0.211, p=0.430) 
had no significant statistical value in terms of polymorphism 
compared to those without these symptoms (Table 6).

DISCUSSION

Although it has been shown in many studies that an acute 
pancreatitis incidence is increasing, the mortality rate has 
been gradually reduced due to developments in diagnostic 
and therapeutic modalities (17). However, despite the ad-
vances in inspection modalities and research techniques, the 
ABP remains the most common cause of AP. With the presence 
of gallstones, it is known as a mechanical complication, but 
in general terms, the exact pathogenesis of APB has not yet 
been fully clarified (2, 18-20). Recently more and more solid 
evidence has demonstrated that the involvement of the im-
mune system and, largely, release of multiple proinflammato-
ry factors have played a fundamental role in the pathogenesis 

of AP. The early phase of severe AP progression is commonly 
accompanied by activation of monocytes, polymorphonucle-
ar granulocytes, and macrophages, and the activated mono-
cytes are the index of AP severity. Many factors and multiple 
pathways participated in the regulation of innate immune 
response of AP. TLRs can recognize pathogen-associated mo-
lecular patterns and protect bodies by initiating inflammatory 
reactions to destroy the invaders, thus playing pivotal roles 
in immune regulation. Studies on pathogenesis have shown 
that TLRs, which are members of the PRR family, are impor-
tant components of the inflammation cascade, functioning as 
proinflammatory mediators affected by endogenous and ex-
ogenous sources in the TLR4 and TLR2 immune system (9, 10, 
21). To date, 29 single nucleotide polymorphisms of TLR4 have 
been detected, and the studies have been most frequently 
performed on Asp299Gly and Thr399Ile (9). Studies of differ-
ent ethnicities in different countries have tried to determine 
whether there is significant polymorphism susceptibility in AP 
patients compared to the healthy population, and whether the 
presence of polymorphism created a susceptibility to acute 
pancreatitis as defined in the Revised Atlanta Classification (9). 
In many studies performed on the Asp299Gly polymorphism, 
it has been shown that there was no genetic susceptibility due 
to the mutation of homozygous genotype in AP patients com-
pared to CG (12-14, 22-24). Again, no significant result could 

Table 4. TLR4 Rs 4986790 and Rs 4986791 genetic polymorphism according to gender, number of ABPG attacks, and Revised 
Atlanta Classification among the ABP patients and CT findings in ABPG

  TLR4 polymorphism   TLR4 polymorphism 
  Rs 4986790   Rs 4986791

  AG (n:8) AA (n:92) p CT (n:5) CC (n:81) p

Gender* Female 7 (87.5) 58 (63) 0.255 5 (100) 48 (59.3) 0.151

 Male 1 (12.5) 34 (37)  0 (0) 33 (40.7) 

Number of attacks **  1 (4–1) 1 (8–1) 0.562 1(4–1) 1 (4–1) 0.407

Atlanta Criteria* Mild 8 (100) 84 (91.3) 1 5 (100) 75 (92.6) 1

 Moderate 0(0) 6 (6.5)  0 (0) 5 (6.2) 

 Severe 0 (0) 2 (2.2)  0 (0) 1 (1.2) 

Prerenal fascia thickness* Absent 8 (100) 82 (89.1) 1 5 (100) 73 (90.1) 1

 Present 0 (0) 10 (10.9)  0 (0) 8 (9.9) 

Pseudocyst* Absent 8 (100) 87 (94.6) 1 5 (100) 77 (95.1) 1

 Present 0 (0) 5 (5.4)  0 (0) 4 (4.9) 

Fluid collection in two  Absent 8 (100) 82 (89.1) 1 5 (100) 73 (90.1) 1

or more areas* Present 0 (0) 10 (10.9)  0 (0) 8 (9.9) 

Independent T-Test (Bootstrap); Mann–Whitney U Test (Monte Carlo); Pearson Chi-Squared Test (Monte Carlo); Fisher Exact Test (Monte Carlo); *: n (%),  
**: median (range)
ABPG: acute biliary pancreatitis group; CG: control group; TLR-4: toll like receptor-4; CT: computer tomography

Table 5. TLR2 intron 2 microsatellite polymorphism comparison between the ABPG and CG

 ABPG Control   ABPG Control 
TLR-2 Genotypes n=93 n=92 p TLR2 Allele n=93 n=92 p

SM 16 (17.2) 25 (27.2)  M 126 (68) 92 (50) <0.001

SL 1 (1.1) 9 (9.8)  L 41 (22) 54 (29) 

MM 50 (53.8) 20 (21.7) <0.001 

ML 10 (10.8) 27 (29.3)     

LL 15 (16.1) 9 (9.8)     

194

Anılır et al.
TLR gene polymorphism in patients with acute biliary pancreatitis



be obtained in studies on the other frequently investigated 

Thr399Ile polymorphism (12-14). In many studies performed 

on the Asp299Gly and Thr399Ile genetic mutations, it has 

been seen that the AP patient groups were heterogeneous 

etiologically. However, in the current study, genetic polymor-

phism was investigated in a more specific group by including 

the ABP patients.

According to the Revised Atlanta Classification, the severe 

form of AP, which is clinically divided as mild (MAP), moder-

ate severe, and severe (SAP) and in which pancreatic necrosis 

may also be seen and there is high morbidity and mortality 

due to sepsis and SIRS, was investigated in terms of the TLR4 

polymorphism disease, which is considered to possibly be the 

molecular reason for the increased inflammatory response 

and gram-negative bacteria infection effect. Studies where the 

Asp299Gly polymorphism has been analyzed in SAP patients 

compared to MAP, no significant result has been determined 

in respect of SAP (9, 12, 14, 23, 24). In another extensive study, 

no significant result was determined in favor of the TLR4 Asp-

299Gly and Thr399Ile polymorphism. In the same study, no 

significant difference was seen between the SAP and MAP 

patients in terms of genetic polymorphism (25). However, in 

a study that involved 310 AP patients, 115 patients were diag-

nosed with pancreatic necrosis and the Asp299Gly polymor-

phism was investigated, and it was seen that morbidity due 

to gram-infection and incidence of pancreatic necrosis had 

increased in patients with mutation compared to the healthy 

control group and patients without polymorphism (11).

In the clinical analysis of the current study, which was per-

formed according to the Revised Atlanta Classification, it was 

observed that the TLR4 Asp299Gly and Thr399Ile polymor-

phism and the TLR2 intron 2 microsatellite polymorphism did 

not create any significant differences in patients with different 

pancreatitis severities, and there was no connection between 

the genetic polymorphism and pancreatitis severity.

In several studies, it has also been attempted to evaluate the 

severity of illness with CT findings. The Balthazar classifica-

tion, perirenal space findings, and fascia findings are important 

among these evaluations. Fluid accumulation in the peripancre-

atic area and an increase in the thickness of the perirenal fas-

cia, which may be evaluated as the indicators of transition from 

mild to moderate severe illness, are remarkable imaging find-

ings on CT (26-29). In addition, pancreatic pseudocyst, which 

rarely develops due to AP, occurs with the localization of peri-

pancreatic fluid 4 weeks after the acute attack. Parenchymal ne-

crosis development in the distal pancreatic remnant created by 

the neck and body sections of the pancreas may also cause the 

formation of pseudocyst and necrosis, is known to be an impor-

tant indicator of the severity of AP (16). Although the severity of 

biliary pancreatitis seems to be connected with the predisposi-

tion of the patient, animal experiments and clinical studies have 

shown that the severity of illness could be more closely related 

to the continuation of the common bile duct obstruction (30-

33). Gallstone disease represents the most common condition 

associated with acute recurrent pancreatitis (ARP) in Western 

countries. The most common causes of ARP are obstruction of 

the main pancreatic duct or pancreatico-biliary junction, ge-

netic mutations, and alcohol consumption. If ABP is in question 

in ARP, mechanical obstruction and genetic mutation must be a 

relevant reason of more than one attack (34).

In this study, no relationship was determined between the CT 

findings, patients having more than one attack, and the TLR4 

and TLR2 genetic polymorphism, which may be the indicators 

of the severity of illness.

As a member of the PRR family and a pro-inflammatory mol-

ecule, the TLR2 polymorphism has been investigated for AP as 

it has for different diseases. TLR2 is expressed on the plasma 

membrane of a large diversity of cells, including monocytes 

and macrophages, dendritic cells, polymorphonuclear leuko-

cytes, B cells, T cells, and microglia. This PRR recognizes a wide 

Table 6. TLR2 intron 2 microsatellite polymorphism according to gender, Revised Atlanta Criteria, number of attacks among 
the ABP patients and CT findings in the ABP patient group

             TLR2 polymorphism                         TLR-2 polymorphism 

  ML n:10 LL n:15 MS n:16 MM n:50 p Insignificant n:27 Significant n:66 p

Gender* Female 6 (60) 11 (73.3) 12 (75) 29 (58) 0.533 19 (70.4) 41 (62.1) 0.630

 Male 4 (40) 4 (26.7) 4 (25) 21 (42)  8 (29.6) 25 (37.9) 

Atlanta Criteria* Severe 10 (100) 15 (100) 15 (93.8) 44 (88) 0.727 26 (96.3) 60 (90.9) 0.764

 Mild 0 (0) 0 (0) 1 (6.3) 5 (10)  1 (3.7) 5 (7.6) 

 Moderate 0 (0) 0 (0) 0 (0) 1 (2)  0 (0) 1 (1.5) 

Number of attacks **   1 (4–1) 1 (4–1) 1 (2–1) 1 (8–1) 0.438 1 (4–1) 1 (8–1) 0.175

Prerenal fascia thickness* Absent 10 (100) 15 (100) 15 (93.8) 43 (86) 0.211 26 (96.3) 59 (89.4) 0.430

 Present 0 (0) 0 (0) 1 (6.3) 7 (14)  1 (3.7) 7 (10.6) 

Pseudocyst* Absent 10 (100) 15 (100) 15 (93.8) 46 (92) 0.702 26 (96.3) 62 (93.9) 1

 Present 0 (0) 0 (0) 1 (6.3) 4 (8)  1 (3.7) 4 (6.1) 

Fluid collection in two  Absent 10 (100) 15 (100) 15 (93.8) 43 (86) 0.211 26 (96.3) 59 (89.4) 0.430
or more areas*

 Present 0 (0) 0 (0) 1 (6.3) 7 (14)  1 (3.7) 7 (10.6)

One-Way Analysis of Variance (Brown–Forsythe) (Method: Bootsrap ); Kruskal–Wallis Post Hoc Test (Monte Carlo); Independent T-Test (Bootstrap); Mann–Whitney U Test 
(Monte Carlo); Pearson Chi-Squared Test (Monte Carlo); Fisher Exact Test (Monte Carlo); *: n (%), **: median (range)
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range of DAMPs. Usually associated with the innate immune 
response against Gram-positive bacteria. Besides its role in in-
fectious diseases, TLR2 has also been reported to be involved 
in several non-infectious disorders including AP (11). In a 
study, the SS and SL genotypes were observed to be higher 
in AP patients, and S allele were observed to be higher in SAP 
patients compared to MAP and finally, it was attempted to re-
veal that the AP patients showed a higher rate of TLR2 intron 
2 polymorphism compared to CG. However, as the study in 
question was limited to a certain population, more extensive 
studies are needed (11, 13). In another study where many TLR 
subgroups including TLR2 were analyzed, no significant find-
ing could be determined in respect to AP and SAP in terms of 
the TLR2 genetic polymorphism (22).

In this study, the TLR2 intron 2 region microsatellite polymor-
phism was found to be significant in the MM genotype pa-
tients compared to CG (p<0.001). The MM genotype was ob-
served to be associated with ABP. This study may expose that, 
role of TLR2 and TLR4 in early inflammation cascade, may be 
the cause of ABP, although there isn’t no relationship between 
polymorphism and severity parameters.

CONCLUSION

The results of this study showed that although the TLR4 Rs 
4986791 (Thr399Ile) polymorphism and the TLR2 intron 2 MM 
genotype polymorphism are not important for severe illness, 
they are significant in terms of creating susceptibility for the 
ABP disease compared to CG. More extensive genetic research 
should be conducted, to determine the possibility of eliminat-
ing the cause of disease with early cholecystectomy applied to 
patients with genetic polymorphism, before the development 
of pancreatitis.
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