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ABSTRACT

Objective: This study aims to determine the effects of the mannose-binding lectin (MBL) gene 
polymorphism on the clinical and laboratory findings, response to treatment, and progress of patients 
with acute post-streptococcal glomerulonephritis (APSGN). 
Methods: Codon 54 polymorphism found in exon 1 of the MBL gene was investigated by polymerase chain 
reaction-restriction fragment length polymorphism method in 110 children followed up with the diagnosis 
of APSGN and compared with healthy control group.
Results: The normal allele AA and, the variant alleles AB and BB gene frequencies were determined within 
the APSGN group as 74.5%, 20% and, 5.5%, respectively. No statistically significant difference was found 
with concerning to the gene polymorphism in the APSGN group when compared with the control group 
(p>0.05). No correlation was found in the patient group between gene polymorphism and the presence of 
hematuria, edema, central nervous system findings, and blood pressure (p>0.05). Concerning laboratory 
findings during the diagnosis, no correlation existed between the gene polymorphism and high levels of 
urea, creatine, total cholesterol, and triglycerides, low levels of albumin, and the presence of proteinuria 
(p>0.05). Within the first years following the diagnosis, no statistically significant difference was found in 
the glomerular filtration rates, blood creatine levels, proteinuria levels, duration of microscopic hematuria 
and proteinuria between the patients with the gene polymorphism and those without the gene 
polymorphism (p>0.05)
Conclusion: Our study determined that the MBL gene polymorphism was not important in the 
development, the laboratory and clinical findings, or the progression of the patients with APSGN.

Keywords: Acute post-streptococcal glomerulonephritis, mannose-binding lectin, gene polymorphism, 
prognosis

ÖZ

Amaç: Bu çalışma, mannoz bağlayıcı lektin (MBL) gen polimorfizminin, akut post-streptokokal glomerülo-
nefrit (APSGN) klinik ve laboratuvar bulguları, tedaviye yanıtı ve prognozu üzerindeki etkilerini belirlemeyi 
amaçlamaktadır.
Yöntem: MBL geninin ekson 1’inde bulunan Codon 54 polimorfizmi, APSGN tanısı ile takip edilen 110 
çocukta polimeraz zincir reaksiyon-restriksiyon fragman uzunluğu polimorfizmi yöntemi ile araştırıldı.
Bulgular: APSGN grubunda normal alel AA ve varyant allel AB ve BB gen frekansları sırasıyla %74,5, %20 
ve %5,5 olarak belirlendi. Kontrol grubuna göre APSGN grubunda gen polimorfizmi açısından istatistiksel 
olarak anlamlı ilişki bulunmadı (p>0,05). MBL gen polimorfizmi ile tanı sırasındaki laboratuvar bulguları 
olan; yüksek üre, kreatin, total kolesterol ve trigliserid düzeyleri, düşük albümin düzeyleri ve proteinüri 
varlığı arasında ilişki yoktu (p>0,05). Tanıyı takip eden ilk yılda gen polimorfizmi olan ve olmayan hastalar 
arasında glomerüler filtrasyon oranları, kan kreatin düzeyleri, proteinüri düzeyleri, mikroskobik hematüri 
ve proteinüri süresi açısından istatistiksel olarak anlamlı fark bulunmadı (p>0,05)
Sonuç: Çalışmamız, MBL gen polimorfizminin APSGN gelişiminde, laboratuvar ve klinik bulgularında ve 
hastalığın ilerlemesinde önemli olmadığını göstermiştir.

Anahtar kelimeler: Akut post-streptokokal glomerülonefrit, mannoz bağlayıcı lektin, gen polimorfizm, 
prognoz
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INTRODUCTION

Acute post-streptococcal glomerulonephritis 
(APSGN) is the most common non-suppurative and 
immune-mediated disease of the kidneys that is 
related with the nephritogenic strains of group A 
streptococci that cause throat and skin infections (1). 
APSGN can present as asymptomatic microscopic 
hematuria or a full-blown acute nephritic syndrome 
with red to brown urine, proteinuria, edema, hyper-
tension, and acute kidney injury. The prognosis is 
generally favourable, particularly in children, but the 
long-term prognosis is not always favorable (1). 

Streptococcal contents and products are known 
to trigger this process, while the process has not 
been precisely defined. Although the mechanism of 
renal damage is not known, theories, such as glom-
erular localization of circulatory immune complexes, 
the molecular similarity between streptococcal and 
renal antigens, immune complex formation between 
in situ anti-streptococcal antibodies and glomerular 
antigens, and complement activation directly induced 
by deposit streptococcal antigens inside the glom-
erulus have been proposed (1-4). 

Many morphologic, clinical and serologic findings 
support the idea of APSGN is an immune complex 
disease. Even though the mechanism of the antigen-
antibody complexes in APSGN has not been delin-
eated, it is thought that complement activation takes 
place through the alternative rather than the classic 
pathway. None of the studies have addressed the 
role of the lectin pathway (LP) (1). Renal biopsies per-
formed in typical cases involving APSGN within the 
4th week following the onset of symptoms have dem-
onstrated MBL, C4d, and MAPS-1-positivities inside 
the mesangium (2). It has been proposed that the LP, 
which is the third pathway of the complement sys-
tem, can activate APSGN which takes place by the 
recognition of glucosamine residues on the bacterial 
wall by MBL; however, patients with defects in MBL 
may also develop glomerulonephritis (3). By studying 
nephritogenic Streptococcus pyogenes serotype M1 
in APSGN patients, it has been shown that the lectin 
pathway of the complement system plays a role in 
the development of hypocomplementemia in APSGN 

(4). Based on these findings, it appears that the LP is 
essential in the pathogenesis of APSGN (5). This study 
aimed to analyze the effect of the MBL gene poly-
morphism on the development of APSGN, relevant 
laboratory, clinical findings, and disease progres-
sion.

MATERIAL and METHODS

Diagnosis
A total of 110 patients diagnosed with APSGN (39 

females, 71 males) and 100 healthy controls without 
hypertension, renal, and/or cardiac disease were 
enrolled in the study. The diagnosis of APSGN was 
defined as the occurrence of edema, hypertension, 
hematuria, oliguria, decreased C3 in addition to 
increased plasma creatine levels following strepto-
coccal upper respiratory tract or skin infection within 
previous 1-3 weeks. Hematuria was defined as the 
presence of 5 or more erythrocytes in the micro-
scopic analysis of urine with high magnification. 
Hypertension was defined as systolic blood pressure 
being higher than 95 percentile according to appro-
priate age, gender and height; measured multiple 
times, at three visits or more. Proteinuria was 
defined as the presence of protein at a rate of 4 mg/
m2/hour in 24-hour urine. Glomerular filtration rate 
(GFR) was evaluated by Schwartz formula. The medi-
cal records of patients were evaluated retrospec-
tively for the following parameters: age at the time 
of diagnosis, history of infection, presence of macro-
scopic or microscopic hematuria, edema, central 
nervous system findings, hypertension, blood urea 
nitrogen (BUN) at the first visit, creatine, total cho-
lesterol, triglycerides, C3, C4 levels, GFR. The dura-
tion of hematuria and proteinuria, GFR, BUN and 
creatinine levels, and blood pressure percentiles 
within the first year were evaluated. 

Molecular Analysis
In the DNA obtained from the peripheral blood of 

the patient and control groups, the codon 54 poly-
morphism of exon 1 of the MBL2 gene was investi-
gated by the restriction fragment length polymor-
phism method (separation of DNA into fragments of 
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different sizes using restriction enzymes). The first 
exon of the MBL gene was amplified by PCR (349 bp). 
Primer sequences were 5’-TAGGACAGAGGGCAT-
GCTC-3’ (F) and inverse 5’-CAGGCAGTTTCCTCTG-
GAAGG-3’ (R). The PCR product was obtained at 94°C 
for 30 seconds after denaturation at 94°C for 10 min-
utes, 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.

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 param-
eters between variables with multiple groups, and 
the Kruskal-Wallis test was used for those variables 
that did not have multiple groups. MBL gene poly-
morphism allele distribution was studied with the 
Hardy-Weinberg equation in the patient and control 
groups. 

RESULTS

The study population consisted of 71 male and 39 
female patients. The mean age of patients at the 
time of diagnosis was 7.8±3 years (min-max: 2-15). A 
history of streptococcal upper respiratory tract infec-
tion was present in 83 (75.5%) and a history of strep-
tococcal skin infection was present in 4 (3.6%) 
patients. Macroscopic hematuria was present in 77 
(70%), edema in 91 (82.7%), and central nervous 
system findings in 5 (4.5%) patients. The systolic 
blood pressure at the time of the first visit was 
between 50 -90 percentiles in 31 (28.2%), 90-95 per-
centiles in 7 (6.4%), 95-99 percentiles in 21 (19.1%), 
and >99 percentile in 51 (46%) patients when evalu-
ated with respect to appropriate age, gender and 
height. Having evaluated the diastolic blood pres-

sure with respect to appropriate age, gender and 
height at the time of first visit, there were 47 (42.7%) 
patients between 50-90 percentiles, 16 (14.5%) 
between 90-95 percentiles, 11 (10%) between 95-99 
percentiles, and 36 (32.7%) >99 percentile. The 
mean (min-max) values for some laboratory param-
eters were as follows: BUN, 36.09±38.356 g/dL (min-
max:3-252); creatine, 1.133±1.0566 mg/dL (min-
max: 0.5-9.8); C3, 23.739±14.7712 (min-max: 0.1-
77); C4, 17.005±6.4751 (min-max: 6-34); total cho-
lesterol, 147.25±38.462 mg/dL (min-max: 86-304); 
triglycerides, 116.31±57.072 mg/dL (min-max: 
20-414); total protein, 5.921±0.8132 g/dL (min-max: 
3.7-8.2); albumin, 3.210±0.6279 g/dL (min-max: 
1.1-5); GFR 77.6±524.734 mL/min/1.73 m2 (min-
max:11-158); and proteinuria in 24-hour urine, 
24.399±42.0391 mg/m2/hour (min-max:1.5-260) 
(Table 1). 

When the patients were examined again at the 
end of the 1st year, the following values were mea-
sured; GFR, 142. 62±27.267 mL/min/1.73 m2 (min-
max: 83-212); and blood creatine, 0.518±0.1277 mg/
dL (min-max: 0.3-1). The systolic blood pressure with 
respect to appropriate age, gender and height after 
1 year was <50 percentile in 92 (83.6%), and between 
50-90 mmHg in 18 (16.4%) patients; the diastolic 
blood pressure was <50 percentile in 12 (10.9%), and 
between 50-90 percentiles in 98 (81%) patients. The 
duration of macroscopic hematuria (1.26±0.470 
weeks [min-max: 1-3]), microscopic hematuria 
(2.75±1.213 months [min-max:1-6]), and proteinuria 
(3.68±5.553 weeks [min-max:1-40]) was also deter-
mined (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 82 (74.5%), 22 
(20%) and 6 (5.5%) in children with APSGN, these 
rates were 73 (73%), 26 (26%) and 1 (1%) in the con-
trol group. Thus, in terms of codon 54 polymorphism 
in exon 1, no statistically significant difference was 
found between the patient and the control group 
(p=0.318) (Table 2).

Among children who were diagnosed with APSGN, 
when those with, and without MBL gene polymor-
phism (AA and BB) were compared in terms of their 
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genders, no statistically significant difference was 
found. The mean age at onset was 7.7927±3.02964 
years in the AA, 7.8182±2.92178 years in the AB, and 
8.4±4.03733 years in the BB group without any sta-
tistically significant intergroup difference (p>0.05). 
No relationship existed between history of strepto-
coccal upper respiratory tract or skin infection and 
MBL gene polymorphism (p>0.05). No correlation 
existed between a MBL gene polymorphism and fol-
lowing findings: macroscopic hematuria; edema; 

Table 1. Demographic, clinical and laboratory findings, and disease progression in children diagnosed with APSGN.

Parameters

Female/Male*
Age of onseta
Upper respiratory tract infection*
Skin infection*
Macroscopic hematuria*
Edema*
Central nerve system findings*
First visit systolic blood pressure*

 50-90 percentiles
 90-95 percentiles
 95-99 percentiles
 >99 percentiles              

First visit diastolic blood pressure*
50-90 percentiles

 90-95 percentiles
 95-99 percentiles
 >99 percentiles              

First visit blood urea/nitrogen (g/dL)a

First visit creatine (mg/dL)a

First visit C3a

First visit C4a

First visit total cholesterol (mg/dL)a

First visit triglycerides (mg/dL)a

First visit total protein (g/dL)a

First visit total albumin (g/dL)a

First visit GFR (mL/min/1.73 m2)a

First visit proteinuria in 24-hour urine (mg/m2/hour)a

First year GFR (mL/min/1.73 m2)a

First year creatine (mg/dL)a

First year systolic blood pressure*
 50-90 percentiles
 90-95 percentiles

First year diastolic blood pressure*
 <50 percent
 50-90 percentiles

Duration of macroscopic hematuria (weeks)a

Duration of microscopic hematuria (months)a

Duration of proteinuria (weeks)a

APSGN cases(n=110)

39/71
7.825±3.027 years (min-max:2-15)

83 (75.5%)
4 (3.6%)
77 (70%)

91 (82.7%)
5 (4.5%)

31 (28.2%)
7 (6.4%)

21 (19.2%)
51 (46.4%)

47 (42.7%)
16 (14.5%)
11 (10%)

36 (32.7%)
36.09±38.356 (min-max:3-252)

1.133±1.0566 (min-max:0.5-9.8)
23.739±14.7712 (min-max:0.1-77)

17.005±6.4751 (min-max:6-34)
147.25±38.462 (min-max:86-304)
116.31±57.072 (min-max:20-414)
5.921±0.8132 (min-max:3.7-8.2)
3.210±0.6279 (min-max:1.1-5)

77.6±524.734 (min-max:11-158)
24.399±42.0391 (min-max:1.5-260) 
142. 62±27.267 (min-max:83-212)

0.518±0.1277 (min-max: 0.3-1)

92 (83.6%)
18 (16.4%)

12 (10.9%)
98 (81%)

1.26±0.470 (min-max:1-3)
2.75±1.213 (min-max:1-6)

3.68±5.553 (min-max:1-40)

Values a: mean±SD; *:number of patients and percentiles. The blood pressure evaluated according to appropriate age, gender and height; 
measured multiple times, three visits or more.

Table 2. Distribution of MBL gene polymorphisms in children 
who were diagnosed with APSGN and the control group.

Gene Polymorphisms

AA
AB
BB

APSGN
(n=110)

82 (74.5%)
22 (20%)
6 (5.5%)

Control 
(n=100)

73 (73%)
26 (26%)

1 (1%)

P Value

0.318a

Values indicate the numbers of patients and those within the 
parentheses are percentiles. A chi-square test was performed 
between the patient and control groups. A p<0.05 was assumed 
to be statistically significant.
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central nervous system findings; high systolic and 
diastolic blood pressures; high levels of BUN; cre-
atine; total cholesterol and the triglycerides; the 
level of proteinuria in the 24-hour urine sample; low 
levels of C3 and albumin; GFR at the time of first visit 
(p>0.05) (Table 3).

GFR and blood creatine levels of children who 
were diagnosed with APSGN were evaluated again at 
the end of the first year, and no statistically signifi-
cant correlation existed between APSGN, and the 
presence of a MBL gene polymorphism (p>0.05). At 
the end of first year proteinuria was observed in 3 

patients. Each one of these patients had AA, AB or 
BB allele. No statistically significant correlation was 
found between the MBL gene polymorphism and 
ongoing proteinuria (p>0.05). At the end of the first 
year, there were no elevations in systolic and dia-
stolic pressures in any of patients. MBL gene poly-
morphism did not predispose to the development of 
APSGN and the presence of the polymorphism did 
not cause severe laboratory abnormalities or clinical 
symptoms and it is not important in terms of disease 
progression (Table 3).

Table 3. Demographic, clinical and laboratory findings, and disease progression in children diagnosed with APSGN according to distri-
bution of MBL gene polymorphisms.

Parameters

Male* (n=71)
Female* (n=39)
Age of onset*
Upper respiratory tract infection* (n=83)
Skin infection (n=4)
Macroscopic hematuria* (n=77)
Edema* (n=91)
Central nerve system findings* (n=5)
First visit systolic blood pressure*

50-90 percentiles (n=31)
90-95 percentiles (n=7)
95-99 percentiles (n=21)
>99 percentiles (n=51)              

First visit diastolic blood pressure*
50-90 percentiles (n=47)
90-95 percentiles (n=16)
95-99 percentiles (n=11)
>99 percentiles (n=36)             

First visit blood urea/nitrogen (g/dL)a

First visit creatine (mg/dL)a

First visit C3a

First visit total cholesterol (mg/dL)a

First visit triglycerides (mg/dL)a

First visit total albumin (g/dL)a

First visit GFR (mL/min/1.73 m2)a

First visit proteinuria in 24-hour urine (mg/ma/hour)a

First year GFR (mL/min/1.73 m2)a

First year creatine (mg/dL)a

First year systolic blood pressure*
50-90 percentiles
90-95 percentiles

First year diastolic blood pressure*
<50 percentiles
50-90 percentiles

Duration of macroscopic hematuria (weeks)a

Duration of microscopic hematuria (months)a

Duration of proteinuria (weeks)a

AA

48 (69.6%)
34 (87.2%)

7.7927±3.02964
62 (74.4%)
4 (100%)

61 (79.2%)
67 (73.6%)
5 (100%)

22 (71%)
4 (57.1%)

18 (85.7%)
38 (74.5%)

38 (80.9%)
11 (68.8%)
7 (63.6%)

26 (72.2%)
37.96±41.178
1.125±1.1448

24.483±14.5684
145.76±39.704
114.91±53.813
3.330±0.6253
77.55±23.725

24.362±43.5361
143.52±27.713
0.518±0.1304

68 (73.9%)
14 (77.8%)

73 (75.4%)
 9 (75%)

1.26±0.444
2.68±1.206
4.03±6.417

AB

19 (26.8%)
3 (7.7%)

7.8182±2.92178
16 (19.3%)

0 (0%)
13 (16.9%)
19 (20.9%)

0 (0%)

7 (22.6%)
3 (42.9%)
2 (9.5%)

10 (19.6%)

8 (17%)
5 (31.3%)
2 (18.2%)
7 (19.45)

34.68±30.84
1.232±0.8357

19.455±12.1370
144.73±28.345
114.14±33.165
3.195±0.5420
75.32±29.912

27.109±42.0249
139.73±26.157
0.509±0.1192

19 (20.7%)
 3 (16.7%)

20 (20.4%)
 2 (16.7%)
1.15±3.76

2.68±1.125
2.80±1.135

BB

4 (5.6%)
2 (5.1%)

8.4±4.03733
5 (6%)
0 (0%)

3 (3.9%)
5 (5.5%)
0 (0%)

2 (6.5%)
0 (0%)

1 (4.8%)
3 (5.9%)

1 (2.1%)
0 (0%)

2 (18.2%)
3 (8.3%)

15.67±6.218
0.883±0.2317

29.283±23.9341
176.83±47.131

143.33±136.180
2.983±0.9786
87.67±17.773

24.399±42.0391
140.83±28.958
0.550±0.1378

5 (5.4%)
1 (5.6%)

5 (5.1%)
1 (8.3%)

1.67±1.155
3.33±1.633
2.50±1.732

Values a: mean±SD; *:number of patients and percentiles. The blood pressure evaluated according to appropriate age, gender and height; 
measured multiple times, at three visits or more.



291

D. Güven et al. What is the Role of Mannose-Binding Lectin Gene Polymorphism in the Development of Acute Post-Streptococcal Glomerulonephritis?

DISCUSSION

MBL is a crucial component of innate immunity 
(6-8). Studies related to MBL have reported that a MBL 
deficiency increases the risk of infection, especially 
in lower and upper respiratory tracts (9,10). The higher 
MBL levels are crucial in terms of protection from 
sepsis and septic shock when different alleles com-
pared with each other (11). A wide variety of bacteria, 
fungi, viruses, and parasitic organisms have connec-
tions to MBL (12). MBL plays an important role in host 
defense against N. meningitis, H. influenza, Human 
Immunodeficiency Virus (HIV), Influenza A, Herpes 
simplex virus, Candida Albicans, Saccharomyces 
Cerevisiae, Aspergillus Fumigatus infections (6,13). The 
frequency of the MBL variant allele was also evalu-
ated in pediatric patients with infections and sus-
pected immunodeficiency. 

The MBL defect was first described in 1989 as a 
major opsonization defect (14). MBL deficiency and 
low MBL levels have been strongly associated with 
three missense mutations in codons 52, 54, and 57 
of exon 1 in the human MBL gene (11,13). These muta-
tions cause impairment in MBL multimerization, 
decrease in ligand binding and, inactivation of com-
plement. Polymorphism has been detected in the 
promoter region of MBL. These polymorphism are 
called H/L, X/Y and, P/Q, and they are in positions 
550, 221, +4. HYP leads to medium to high MBL pro-
duction, LXP to low MBL production. While 5% of 
people are homozygous or heterozygous for these 
three types of point mutations and they have MBL 
deficiency (11,13,14). In this defect, MBL levels are less 
than 100 ng/ml. MBL deficiency is not a classic pri-
mary immunodeficiency, it has various regulatory 
mutations, and its clinical penetrance is significantly 
low (2,14).

An increase in MBL levels has been correlated 
with autoimmune diseases such as Systemic Lupus 
Erythematosus (SLE), Rheumatoid Arthritis (RA), 
Celiac disease, Sjögren’s syndrome and, Crohn’s dis-
ease (15,16). MBL deficiency increases an individual’s 
potential vulnerability to infectious and autoimmune 
diseases. Considering that the MBL pathway causes 
a tendency for autoimmune diseases, the role of 

MBL has been investigated in the development of 
glomerulonephritis in human beings. MBL manifests 
itself with immunoglobulin (Ig) G deposits in the kid-
ney biopsy materials of patients with lupus neph-
ropathy, membrane-proliferative glomerulonephri-
tis, anti-glomerular basement membrane nephritis, 
focal segmental glomerulosclerosis, and IgA neph-
ropathy (7). It has been suggested that a MBL genetic 
defect can be related to the development of SLE; 
lower MBL levels serve as a risk factor in terms of SLE 
development (18,19). In membranous nephropathy 
(MN) and Henoch-Schönlein Purpura nephritis, com-
plement activation through the lectin pathway may 
play a role in the development of advanced glomeru-
lar injuries (20-22). The higher levels of MBL are associ-
ate with a higher risk of acute kidney allograft rejec-
tion and the decrease in graft life expectancy (23). 

Studies have investigated the role of higher levels of 
MBL in the pathogenesis of cryoglobulinemic glom-
erulonephritis (24). MBL deficiency and excess can 
both slow the progression of Ig A Nephropathy (25). 

Higher MBL levels have been correlated with the 
development of persistent micro-macro albuminuria 
and microvascular complications in early onset 
type-1 diabetes patients (26). Increased MBL activa-
tion has been proposed to trigger organ damage that 
develops as a result of acute renal deficiency and 
ischemia-reperfusion and can cause a tendency for 
the development of atherosclerosis in patients with 
chronic renal insufficiency (27,28). LP can also activate 
APSGN, and patients with MBL defects may develop 
glomerulonephritis (1,5). MBL and C4d staining inten-
sity in the glomerular mesangium in post-streptococ-
cal GN determine the degree of LP activation (29,30). 

The polymorphism in the MBL gene is also associ-
ated with diseases (31). The MBL exon 1 polymor-
phisms may play a role in the predisposition to SLE, 
progression of RA, development of leprosy and 
tuberculosis (31-34). Preterm infants with MBL2 gene 
polymorphisms are at an increased risk of develop-
ing respiratory distress syndrome and sepsis (35). The 
MBL genotypes AA for rs180040 (G/A), GG for 
rs1800451 (G/A), and CC for rs5030737 (T/C) have a 
higher prevalence in patients infected with 
Coronavirus Disease 2019 (COVID-19). The patients 
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with these polymorphisms and COVID-19 have a 
worse outcome due to the extreme activation of the 
lectin pathway, with a focus on the MBL pathway 
(36).

APSGN is known as immune-mediated disease 
that occurs following skin and pharyngeal infections 
which are related to nephritogenic strains of group a 
streptococci; however, the pathologic process has 
not been clarified yet (1). The role of lectin cascade, 
which is triggered by MBL (the third pathway of 
complement system) in the development of APSGN 
has received considerable attention (2-5). MBL recog-
nizes high levels of mannose and N-acetyl-
glucosamine (G1cNAc) derivatives, which are located 
on the surface of micro-organisms. Cell wall polysac-
charides bear G1cNAc as an antigenic determinant 
and it is thought that MBL activates the complement 
system by recognizing this molecule on the pathogen 
(3-5). MBL can also bind to galactosamine radicals, 
which in turn can bind glomeruli that contain these 
carbohydrates covered with streptococcal neuramin-
idase. The lectin pathway of the complement system 
leads to renal damage by activation of C3 directly by 
MAPS-1 and C4 by MAPS-2 (37). Recognition of lectin 
may be important in early pathogen invasion. Antigen 
is independent of the antibody system and hence 
can illuminate the development of APSGN (5,37). 
However, there is no study in the literature investi-
gating the relationship between MBL gene polymor-
phism and APSGN. With these interactions in mind, 
patients who developed APSGN and healthy controls 
were compared in terms of MBL gene polymorphism 
and the importance of the lectin pathway in the 
pathogenesis of APSGN was investigated. In our 
study, it was observed that MBL polymorphism did 
not lead to the development of APSGN by increasing 
the tendency for streptococcal infections.

The studies have suggested that MBL can play a 
harmful as well as a beneficial role in renal diseases, 
sometimes it does not cause any tendency to dis-
ease progression based on clinical and laboratory 
entities. Because of the association between MBL 
and APSGN, we suspected that MBL gene polymor-
phism could lead to a higher risk of APSGN develop-
ment in children. In this study, we looked at the 

codon 54 (allele B) polymorphism in the first exon of 
the MBL gene, its distribution, and its impact on 
clinical laboratory results, prognosis of APSGN and 
other related factors were evaluated. AA (normal 
allele), AB, and BB (variant allele) gene frequencies 
were 74.5% (n:82), 20% (n:22) and 5.5% (n:6), 
respectively in the patient group. No significant dif-
ference was found in terms of gene polymorphism 
when patients were compared with the control 
group (p>0.05). The infectious and autoimmune ori-
gin of the disease activation was investigated because 
those with MBL gene polymorphisms could be pre-
disposed to defect-related development; however, 
there was no statistically significant difference in 
terms of development of APSGN between the AB 
(heterozygous) and BB (homozygous) groups with 
polymorphism and the AA (normal allele) group 
without polymorphism (p>0.05). In patients with 
APSGN, no significant difference was found in terms 
of susceptibility to MBL gene polymorphism.

CONCLUSION

Due to association between MBL and APSGN; we 
investigated the role of MBL gene polymorphism in 
the development of APSGN. Being consistent with 
the literature, our study also revealed that MBL gene 
polymorphism does not cause tendency for the 
development of APSGN and the presence of the 
polymorphism did not cause severe laboratory or 
clinical abnormalities and it is not important in terms 
of disease progression. 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 that elucidate the role of MBL 
mutation in the etiology of APSGN in children. 
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