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ABSTRACT

Objective: This study aims to investigate the relationship between peritonitis attacks and mannose-
binding lectin (MBL) gene polymorphism in patients undergoing peritoneal dialysis.
Method: Codon 54 polymorphism found in exon 1 of the MBL gene was investigated by polymerase chain 
reaction-restriction fragment length polymorphism method in 45 patients with chronic renal failure 
undergoing peritoneal dialysis.
Results: The frequency of the mutant B allele was not significantly higher in the patient group (4.4%) than 
the control group (2.1%). The AB genotype was found at a rate of 15.6% and 34% in the patient group and 
healthy control group, respectively. The AA genotype was found in 80% of children who underwent 
peritoneal dialysis and 63.8% of the healthy control group.
Conclusion: In our study, no relationship was found between peritonitis attacks and MBL gene 
polymorphism in patients undergoing peritoneal dialysis.
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ÖZ

Amaç: Bu çalışmada, periton diyalizi yapılan hastalarda peritonit ataklarının mannoz bağlayan lektin 
(MBL) gen polimorfizimi ile arasındaki ilişki incelenmiştir. 
Yöntem: MBL geni ekson 1’inde bulunan Codon 54 polimorfizmi, periton diyalizi yapılan 45 KBY hastasında 
ve 45 sağlıklı kontrol grubunda polimeraz zincir reaksiyonu kısıtlama fragman uzunluğu polimorfizm yön-
temi ile araştırıldı. 
Bulgular: Mutant B allel sıklığı hasta grubunda (%4.4) kontrol grubuna (%2.1) göre anlamlı derecede 
yüksek değildi. AB genotipi, hasta grubunda ve sağlıklı kontrol grubunda sırasıyla %15,6 ve % 34 olarak 
bulundu. Periton diyalizi yapılan çocukların% 80’inde ve sağlıklı kontrol grubunun %63.8’ünde AA genotipi 
bulundu.
Sonuç: Çalışmamızda periton diyalizi yapılan hastalarda peritonit atakları ile mannoz bağlayan lektin 
(MBL) gen polimorfizmi arasındaki ilişki bulunamamıştır. 
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INTRODUCTION

Peritoneal dialysis is one of the renal replacement 
treatments used in patients with chronic renal failure 
(CRF). In patients undergoing peritonitis CRF is a 
common complication of peritoneal dialysis, which is 
caused by microorganisms that reach hematogenously 

or by other means into the peritoneal cavity through 
the catheter lumen. It is important to detect and 
treat a predisposition to peritonitis, as inability to 
use or remove the catheter inserted into the 
peritoneal cavity may lead to conversion to 
hemodialysis, temporary loss of ultrafiltration, 
permanent membrane damage, and morbidity and 
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mortality (1). In children undergoing peritoneal 
dialysis, the factors that predispose them to the 
development of peritonitis are very important in 
terms of the prognosis of the patients. In the 
literature, mannose-binding lectin (MBL) gene 
polymorphism is emphasized among the variables 
that predispose patients undergoing peritoneal 
dialysis to the development of peritonitis (2).

  MBL is a calcium-bound C-type lectin that acts as 
the primary defense mechanism against infections. A 
wide variety of bacteria, fungi, viruses, and parasitic 
organisms have connections to MBL.3 MBL plays an 
important role in host defense, and in cases of 
deficiency, and it creates a predisposition to infections 
caused by Neisseria meningitidis, Haemophilus 
influenzae, human immunodeficiency virus (HIV), 
influenza A, herpes simplex virus, Candida albicans, 
Saccharomyces cerevisiae, and Aspergillus fumigatus. 
The frequency of the MBL variant allele was also 
evaluated in pediatric patients with infections and 
suspected immunodeficiency (4.5). MBL gene 
polymorphism and MBL deficiency conditions are 
common and predispose to various infectious 
diseases. Strong relationships with serious bacterial 
infections have been demonstrated in patients with 
neutropenia or meningococcal meningitis (6). In a 
study of premature infants, a relationship was found 
between the MBL2 gene polymorphism and gram-
negative late-onset sepsis (7).

  There is very little research on the relationship 
between MBL gene polymorphism and predisposition 
to the development of peritonitis in pediatric patients 
undergoing peritoneal dialysis. The few relevant 
studies present in the literature have stated that 
mannose-binding lectin (MBL2) and ficolin-2 (FCN2) 
gene polymorphisms may predispose to peritonitis 
in patients undergoing peritoneal dialysis (2). It was 
also suggested that MBL gene polymorphism may be 
the primary factor for the development of peritonitis 
in peritoneal dialysis patients (2). In this study, our 
aim was to investigate the relationship between MBL 
codon 54 polymorphism (Gly/Asp or A/B) (rs1800450) 
and the development of peritonitis in patients 
undergoing peritoneal dialysis as suggested by 
several authors in the literature.

Materials and Methods

Diagnosis
This study was conducted in Izmir, Turkey, in the 

Dialysis Units of Dr. Behçet Uz Pediatric Diseases and 
Surgery Training and Research Hospital. A total of 45 
patients with CRF undergoing peritoneal dialysis (22 
females, 23 males) and 45 healthy controls were 
enrolled in the study. The diagnosis of peritonitis 
was based on the presence of diagnostic criteria 
proposed by the International Society for Peritoneal 
Dialysis (ISPD) as follows: 1) peritonitis-related 
clinical features, abdominal pain, and/or turbid 
dialysate fluid; 2) more than 100 WBC/µL in dialysate 
fluid or more than 50% polymorphonuclear cells; 3) 
detection of active microorganisms in dialysate fluid 
or culture. Patients were diagnosed with peritonitis 
when at least two of these criteria were present. 
Age, gender, number of peritonitis episodes, clinical 
findings, underlying primary disease, peritoneal 
dialysis method, and MBL mutations were studied in 
patients included in the study.

Molecular Analysis
In the DNA obtained from the peripheral blood of 

the patient and control groups, the codon 54 
polymorphism of exon 1 of the MBL2 gene was 
investigated by the restriction fragment length 
polymorphism (RFLP) method (separation of DNA 
into fragments of different sizes using restriction 
enzymes). The first exon of the MBL gene was 
amplified by PCR (349 bp). Primer sequences were 
5’-TAGGACAGAGGGCATGCTC-3’ (F) and inverse 
5’-CAGGCAGTTTCCTCTGGAAGG-3’ (R). The PCR 
product was obtained at 94°C for 30 seconds after 
denaturation at 94 °C for 10 minutes, 57°C for 30 
seconds, and 72 cycles of 72°C for 45 seconds with 
final holding at 7°C for 7 minutes. The PCR product 
thus obtained was kept at 50°C for 60 minutes with 
5 IU of BanI restriction enzyme. The normal allele 
(allele A) of BanI was cut into two parts of 260 bp 
and 89 bp, while the variant allele (allele B) remained 
uncut. The products obtained were visualized by 
electrophoresis on 2% agarose gel.
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Statistical Analysis
Statistical analysis was performed using SPSS 15.0 

software (SPSS Inc., Chicago, IL, USA). MBL genotype 
frequencies were compared by chi-square test, 
where p < 0.05 was considered significant. ANOVA 
testing was used for comparison of numerical 
parameters between variables with multiple groups, 
and the Kruskal-Wallis test was used for those 
variables that did not have multiple groups. Linear 
and binary logistic regression analyses were used to 
investigate the frequency and the causative factors 
of peritonitis.

Results

A total of 45 patients including 23 (51.1%) boys 
and 22 (48.9%) girls, who underwent peritoneal 
dialysis with the diagnosis of CRF were included in 
this study. The mean ages at the time of diagnosis 
were 11.19±5.56, and 10.50±4.13 years in those who 

Table 1. Demographic characteristics of patients undergoing 
peritoneal dialysis with the diagnosis of CRF.

Parameters

Gender (girls/boys)
Age of onset (years)
	 Peritonitis
	 No peritonitis
Fever
Abdominal pain 
Nausea-vomiting 
Turbid liquid
Origin score
	 0
	 1
Primary disease
	 Alport syndrome
	 Dysplasia/hypoplasia
	 Nephrotic syndrome
	 Neurogenic bladder
	 Posterior urethral valve
	 Vesicoureteral reflux
	 Other
Albumin 
Dialysis method
	 APD
	 CAPD
	 CCPD
	 NIPD

CRF cases

22/23

11.19±5.56(min-max: 1-20)
10.50±4.13 (mix-max: 0-16)

11 (24.4%)
20 (44.4%)
12 (26.7%)
26 (57.8%)

40 (88.9%)
5 (11.1%)

2 (4.4%)
7 (15.6%)
8 (17.8%)
6 (13.3%)
5 (11.1%)

11 (24.4%)
6 (13.3%)

3.511±0.6624 (min-max: 1.5-5.7)

4 (8.9%)
33 (73.3%)
5 (11.1%)
3 (6.7%)

*APD: Automated peritoneal dialysis, CAPD: continuous 
ambulatory peritoneal dialysis, CCPD: continuous cycling peritoneal 
dialysis, NIPD: nocturnal intermittent peritoneal dialysis.

Table 2. Distribution of MBL gene polymorphism in patients on 
dialysis due to CRF and children in the control group.

MBL gene polymorphism

AA
AB
BB

CRF
(n=45)

80% (36)
15.6% (7)
4.4% (2)

*APD: Automated peritoneal dialysis, CAPD: continuous 
ambulatory peritoneal dialysis, CCPD: continuous cycling peritoneal 
dialysis, NIPD: nocturnal intermittent peritoneal dialysis.

Control
(n=45)

62.8% (29)
33% (15)
2.1% (1)

p value

0.113

had, and had not peritonitis, respectively. Sixty 
percent (n=27) of the patients had a history of 
peritonitis. At least one episode of peritonitis was 
experienced by 9, and at most 7 episodes by 2 
patients. Etiologic factors of CRF were vesicoureteral 
reflux in 11 (24.4%), nephrotic syndrome in 8 
(17.8%), dysplasia/hypoplasia in 7 (15.6%), 
neurogenic bladder in 6 (13.3%), posterior urethral 
valve in 5 (11.1%) and Alport syndrome in 2 (4.4%) 
patients, while no etiological factor was found in 6 
(13.3%) patients. Sixty-nine peritoneal fluid cultures 
obtained from patients with peritonitis revealed 
the presence of E. coli in 7 (10.1%), Enterobacter in 
3 (4.3 %), Pseudomonas in 3 (4.3%), and S. aureus 
in 2 (2.9 %) patients, while in 54 (78.3%) patients 
bacterial reproduction was not detected in culture 
(Table 1).

While AA (normal allele), AB (homozygous allele), 
and BB (variant allele) MBL codon 54 polymorphism 
were determined in exon 1 at rates of 80%, 15.6%, 
and 4.4% in children undergoing peritoneal dialysis 
due to CRF, the corresponding rates were 62.8%, 
33%, and 2.1% in the control group. Thus, in terms of 
codon 54 polymorphism in exon 1, no statistically 
significant difference was found between the patient 
and the control groups (p=0.113) (Table 2).

When the association between peritonitis 
infection and MBL gene mutation was investigated, 
history of peritonitis was revealed in 19 (70.4%) 
patients with AA, 7 (25.9%) with AB, and 1 (3.7%) 
with BB polymorphisms. However any statistically 
significant relationship was not detected between 
history of peritonitis and the presence of a MBL 
mutation (p = 0.630) (Table 3).
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Discussion

The MBL defect was first described in cases of 
primary opsonization disorder in 1989. Ip.W.K et al. 
revealed the presence of strong association between 
MBL deficiency , low MBL levels and three missense 
mutations in codons 52, 54, and 57 of exon 1 in the 
human MBL gene. These mutations cause disruption 
in MBL multimerization, decrease ligand binding, 
and inhibit activation of the complement. 
Polymorphism was detected in the promoter region 
of MBL, referred to as H/L, X/Y, and P/Q at positions 
-550, -221, and +4, respectively. HYP causes medium 
and high amounts of MBL production, while LXP 
causes low amounts of MBL production. Five percent 
of people have MBL deficiency and are homozygous 
or heterozygous for this three-point mutation. MBL 
deficiency is not a classic primary immunodeficiency. 
There are several other mutations with significantly 
lower clinical penetration (9). It has been reported in 
the literature that the third pathway of the 
complement system, the lectin cascade is initiated 
by MBL, and MBL gene polymorphism may predispose 
to infections and autoimmunity (10).

Studies have reported that MBL deficiency 
increases the tendency to infections, especially when 
comparing different alleles observed in cases of 
lower and upper respiratory tract infections. For 
example, high MBL levels have been reported to be 
important in preventing sepsis and septic shock. Low 
levels of MBL have been associated with the 
development of pneumonia and bacteremia in 
chemotherapy patients with suppressed cellular 
immunity, and they were also found to extend the 
duration of neutropenic fever. It has been reported 

that MBL plays an important role in the host defense 
against N. meningitidis, H. influenzae, HIV, influenza 
A, herpes simplex virus, C. albicans, S. cerevisiae, and 
A. fumigatus, and its deficiency has been described 
in infections caused by these agents (11,12). In a study 
on the relationship between neonatal gram-negative 
sepsis and MBL, MBL levels were found to be low in 
patients who died with septic shock compared to 
patients with severe sepsis, whereas there was no 
relationship with MBL levels in terms of early- or 
late-onset sepsis (13). In a 9-year observational study 
conducted by Adrian et al., when dialysis and kidney 
grafts were compared, no relationship was found 
between the groups in terms of infection, 
cardiovascular disease, or development of mortality 
(14). When the effects of serum MBL concentrations 
and MBL codon 54 mutation as risk factors in 
patients with peritonitis were examined, serum MBL 
levels of peritoneal dialysis patients with mutation 
were found to be lower compared to hemodialysis 
patients with the same gene mutation. It has been 
suggested that the lower MBL level may be the 
primary factor for the development of peritonitis in 
peritoneal dialysis patients (15). For this reason, we 
found it appropriate to investigate this subject since 
we thought that MBL gene polymorphism may cause 
a predisposition to the development of peritonitis 
infection in patients undergoing peritoneal dialysis.

In our study, codon 54 (allele B) polymorphism in 
the first exon of the MBL gene, its distribution, and 
its effects on clinical laboratory findings, the 
frequency of peritonitis, and other related factors 
were evaluated. AA (normal allele), AB, and BB 
(variant allele) gene frequencies were 80%, 15.6%, 
and 4.4%, respectively in the group undergoing 
peritoneal dialysis due to CRF. No significant 
difference was found in terms of gene polymorphism 
in patients undergoing peritoneal dialysis when 
compared with the control group (p>0.05). The 
infectious origin at the onset of the disease was 
evaluated considering that there may be a 
predisposition to MBL-defect-related infection in 
those with MBL gene polymorphisms; however, 
there was no statistically significant difference in 
terms of peritonitis between the AB (heterozygous) 

Table 3. Relationship between peritonitis and MBL mutation.

MBL gene polymorphism

AA (n=36)
AB (n=7)
BB (n=2)

Peritonitis

70.4%(19)
25.9%(7)
3.7%(1)

*APD: Automated peritoneal dialysis, CAPD: continuous 
ambulatory peritoneal dialysis, CCPD: continuous cycling peritoneal 
dialysis, NIPD: nocturnal intermittent peritoneal dialysis.

No
peritonitis

94.4%(17)
0

5.6%(1)

p value

0.630
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and BB (homozygous) groups with polymorphism 
and the AA (normal allele) group without 
polymorphism (p > 0.05). In patients who underwent 
peritoneal dialysis, no significant difference was 
found in terms of susceptibility to peritonitis and 
MBL gene polymorphism.

Similar to our study, in the study conducted by 
Erken et al., no significant difference was found 
between MBL levels between those who had and 
had not peritonitis among cases with chronic 
peritoneal dialysis. Though any statistically 
significant intergroup difference was not reported, 
greater number of episodes of peritonitis were 
found in patients with MBL deficiency, when 
compared with those without (17). Lam et al., divided 
their study patients who developed end-stage renal 
failure into four groups as follows: Group 1: patients 
who had two or more episodes of peritonitis; Group 
2: patients without history of peritonitis; Group 3: 
patients who underwent hemodialysis, and Group 
4: patients who underwent hemodialysis due to the 
faulty application technique used for peritoneal 
dialysis. Only 28 of 120 patients who underwent 
peritoneal dialysis had codon 54 gene mutations, of 
which only 2 patients had homozygous mutations 
while the other patients had heterozygous 
mutations. Although the rate of codon 54 mutations 
seen in patients undergoing dialysis was similar to 
the rate among healthy individuals, the MBL level 
was found to be lower in dialysis patients. Low 
levels of serum MBL of dialysis patients were found 
to be independent of MBL gene mutation and 
dialysis treatment method. Serum MBL levels of 
peritoneal dialysis patients with codon 54 point 
mutations were found to be lower compared to 
those of hemodialysis patients with the same gene 
mutation. There was no significant difference in 
terms of MBL codon 54 gene mutation in patients 
who experienced recurrent episodes of peritonitis, 
who underwent peritoneal dialysis, and who had 
not experienced attacks of peritonitis. There was 
also no difference between the four studied groups 
in terms of serum MBL levels or codon 54 point 
mutation (9).

In our study, fluid turbidity, nausea-vomiting, 

fever, abdominal pain, low albumin levels, peritoneal 
dialysis method, primary disease, and MBL gene 
polymorphism were not found to be significant 
determinants in the patient group (p > 0.05). It was 
observed that MBL gene polymorphism had no 
effect on the development of peritonitis, and the 
presence of polymorphism did not lead to the 
presence of more severe laboratory and clinical 
findings. In our study, the BB allele mutation was 
positive in two dialysis patients, while it was positive 
in one control group patient.

As suggested by several authors the absence of a 
significant correlation between peritonitis and serum 
MBL levels does not exclude the importance of MBL 
in defense immunity in peritoneal dialysis. Host 
defense and dialysis linkages are important 
determinants for peritoneal dialysis-associated 
peritonitis. The role played by other cytokines, 
complements, and toll-like receptors in such cases of 
peritonitis requires further investigation. Since the 
number of patients has increased and the rate of 
mutation increases as the level of MBL decreases, it 
would be valuable to perform new studies since the 
elaboration of polymorphism can give more accurate 
results during the period of peritonitis.

Conclusion

Our study has shown that, based on the results of 
PCR, MBL codon 54 polymorphism mutation was not 
associated with the risk of experiencing peritonitis in 
patients undergoing peritoneal dialysis with the 
diagnosis of CRF. However, studies with larger patient 
groups may elucidate the role of MBL mutation in 
the etiology of peritonitis in patients undergoing 
peritoneal dialysis.
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