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Summary

Recently we reported a possible role for secretory IgA (SIgA) in IgA nephropa-
thy (IgAN), as suggested by increased serum levels in patients with active dis-
ease and accumulation of SIgA in a glomerular eluate. Therefore, we attempt-
ed to find support for these findings by analysis of the presence of SIgA in
biopsies of IgAN patients. Renal biopsies of 26 patients with biopsy-proven
IgAN were analyzed for the presence of SIgA. In 15 % clear deposition of SIgA
was demonstrable. The presence of SIgA in these biopsies showed a strong
correlation with deposition of MBL and C4d. It has been previously document-
ed that patients with MBL deposits have more severe renal injury. Therefore,
these data provide additional evidence for a pathogenic role for SIgA in IgA
nephropathy.
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INTRODUCTION

Primary IgA nephropathy (IgAN) is the most common form of primary glomeru-
lonephritis worldwide. The hallmark of this disease is deposition of IgA in the
glomerular mesangium, together with markers of complement activation (1-3). It is
generally thought that deposits of IgA consist of IgA1 which is mostly polymeric (4).
The composition of polymeric IgA in serum is highly diverse and may include
CD89/IgA complexes, dimeric IgA, IgA immune complexes and secretory IgA (SIgA)
(5-7).

SIgA is the dominant immunoglobulin in external mucosal secretions like oral,
respiratory and intestinal cavities, and is often characterized as a component of the
immune systems' first line defense against pathogens (8). Next to its presence in
mucosal secretions, small amounts of SIgA can also be found in human serum
(7,9,10). Noteworthy, increased serum levels of SIgA have been reported in various
diseases (11-13), and are associated with more hematuria in IgAN patients (7).
Moreover, polymeric serum IgA of patients with IgAN contains higher SIgA concen-
trations as compared to healthy controls (14).

Glomerular IgA deposition is associated with activation of the complement sys-
tem (15), involving the alternative pathway and the lectin pathway of complement
(16). Recent studies indicate that deposition of MBL, one of the recognition mole-
cules of the lectin pathway of complement, in a subpopulation of IgAN patients is
associated with a more severe renal injury (16,17), compatible with the observation
that MBL bind to polymeric IgA (18). 

The aim of the present study was to investigate whether SIgA can be demon-
strated in biopsies from patients with IgA nephropathy. The results show that SIgA
can be found in a subpopulation of IgAN patients, and that presence of SIgA is asso-
ciated with the presence of MBL and C4d.  

MATERIAL AND METHODS

Patients and biopsies 
Renal biopsies were selected from patients with IgA nephropathy of whom a renal biopsy

was taken between January 2001 and December 2003. Patients were selected when ade-
quate tissue was obtained for diagnostics (at least 8 glomeruli in light microscopy sections;
complete immunohistology and electron microscopy examination), and when sufficient frozen
material was available for additional staining after immunodiagnosis (at least 6 glomeruli in at
least 15 (5µm thick) tissue sections). Cases with Henoch-Schönlein purpura, systemic lupus
erythematosus, liver cirrhosis or other systemic diseases were excluded. In total, 26 biopsies
were selected for evaluation. 

Among selected patients, 77 % were male and 23 % females. Creatinine clearance was
calculated according to the Cockroft formula (range 16-130 ml/min). 

Immunofluorescence
For immunofluorescence stainings, unfixed renal tissue was embedded in OCT com-

pound (Sakura Tissue-tek, Bayer), snap-frozen in a mixture of isopentane and dry-ice and
stored at -80°C. Subsequently, 5µm sections were placed on slides and stored at -20°C until

Chapter 7

110



immunostaining.
We used mouse monoclonal antibodies directed against the following molecules: MBL

(mAb 3E7, kindly provided by Prof. Fujita, Fukushima, Japan (27)), and secretory component
(SC) (mAb NI194-4 from Nordic (7)). Rabbit polyclonal antibodies were applied for detection
of IgA (FITC-labeled anti-human IgA, Dako), C3 (FITC-labeled anti-human C3c, Dako) and
C4d (Biomedica (28)). For indirect immunofluorescence, after fixation in cold acetone, tissues
were incubated sequentially with the primary antibody and the proper fluorescently labeled
secondary antibody (Alexa Fluor 488-conjugated goat anti-mouse Ig or Alexa Fluor 546-con-
jugated goat anti-mouse Ig, Molecular probes). Slides were finally mounted with anti-fading
aqueous mounting medium (Fluorsave, Calbiochem). 

Statistical analysis
Data were compared between IgAN patients showing positive and negative glomerular

staining of SIgA, respectively. Frequency analysis was performed using the Fisher exact test.
Other comparisons were evaluated using the Mann Whitney U test. Differences were consid-
ered statistically significant when P was below 0.05.

RESULTS  

Immunofluorescence staining for SIgA was performed in renal biopsies from 26
IgAN patients. Glomerular SIgA positivity was observed in a mesangial pattern in 4
biopsies (15 %, Figure 1), whereas glomeruli in 22 biopsies were negative. 

Next we examined the presence of molecules of the complement system (Table
1). In line with our previous study we observed that 19 % were positive for MBL and
C4d (16). We observed a strong association between the presence of SIgA and the
presence of MBL (P = 0.0003) and C4d, respectively (P = 0.0003). 

Based on the presence (15 %) or absence (85 %) of glomerular SIgA Two IgAN
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Table 1: Histological data from IgA nephropathy patients

Parameter
SIgA neg 

(N= 22)
SIgA pos 

(N= 4) P
Intense mesangial proliferation (% of cases) 32 75 0.264
Extracapillary proliferation present (% of cases) 27 50 0.543
Global sclerosis (% of glomeruli ; median) 13 23 0.943
Segmental sclerosis (% of glomeruli ; median) 3.5 8 0.972
Interstitial infiltration (0-3 scale scoring: median) 1 2 0.319
Interstitial fibrosis (0-3 scale scoring: median) 1 1 0.831
Vessel lesions present (% of cases) 45 25 0.614
C3 present (% of cases) 91 50 0.0987
C4d present (% of cases) 4.5 100 0.0003
Glomerular MBL staining present (% of cases) 4.5 100 0.0003

SIgA-negative cases and SIgA-positive cases are defined on basis of glomerular 
staining. 



patient groups were defined and further characterized. SIgA-positive and negative
cases had a similar male/female distribution and no difference in renal function
(Table 2). There was a clear trend towards a younger age at time of renal biopsy for
patients with positive glomerular SIgA staining as compared to negative SIgA stain-
ing (p= 0.0596, Table 2). There was also a trend towards more severe mesangial
proliferation in SIgA- positive biopsies as compared to SIgA-negative biopsies
(Table 1). This is in line with our previous observation that deposition of MBL is asso-
ciated with more severe renal injury, characterized by more intense mesangial and
extracapillary proliferation, glomerular sclerosis and interstitial damage (16). 

DISCUSSION

The present study provides further evidence for a possible pathogenic role for
SIgA in IgAN. We demonstrate glomerular deposition of SIgA in biopsies of a sub-
population of IgAN patients. Furthermore, there was a strong association between
glomerular SIgA staining and the presence of MBL and C4d, suggesting activation
of the lectin pathway of complement in cases with SIgA deposition. 

Deposition of IgA in the mesangial area is the hallmark of patients with IgAN and
it is generally thought that this deposition drives a local inflammatory response.
Previous research has concentrated on quantitative and qualitative differences of
IgA deposited in the kidney. It has been proposed that IgA in renal deposits is most-
ly high MW of nature and might contain differences in glycosylation which might
affect receptor interaction or effector functions. We now show that in a subset of
patients SIgA can be demonstrated in the renal biopsies, in line with our previous
investigation of a renal eluate (7). Deposition of SIgA in patients with IgAN has not
been widely documented, although it was observed in a recent study (19).

Generation of secretory IgA (SIgA) is a specific process taking place at mucosal
surfaces (20). It has been reported that SIgA adheres selectively to microfold (M)
cells irrespective of their antigen-binding specificity (21,22), followed by its transport
across the epithelium and targeting of dendritic cells (DC) (23,24). In vitro it has
been demonstrated that DC can bind and endocytose SIgA (25). Probably not all
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Table 2: Clinical and laboratory data from IgA nephropathy patients 

Parameter 
SIgA neg 
(N= 22) 

SIgA pos 
(N= 4) P

Age at renal biopsy (Years; median)(range) 33 (21-57) 26.5 (24-31) 
Female gender (%) 27 0 0.5425 
Proteinuria (gram/24hr; median) 1.4 2.1 0.2864 
Macroscopic hematuria present (% of cases) 37 25 0.6603 
Serum creatinine (ì mol/l; median) 1.3 1.4 0.4553 
Creatinine clearance (ml/min; median) 53 71.5 0.9151 
Serum IgA (mg/ml) 2.4 2.49 0.6698 
SIgA-negative cases and SIgA-positive cases are defined on basis of glomerular 
staining. All data were obtained at the time of renal biopsy 



SIgA is internalized by DC and this SIgA may end up in the circulation. Indeed, small
amounts of SIgA have also been found in human serum (9,10). Moreover, increased
serum levels of SIgA have been reported in various diseases (11-13) indicating that
SIgA may be a marker of clinical interest.  We hypothesize that after mucosal chal-
lenge the production of SIgA at mucosal sites is increased. This could potentially
lead to increased serum SIgA concentrations (7) and thereby, via a presently unde-
fined mechanism, lead to glomerular deposition of SIgA. 

Earlier studies have shown that the carbohydrate moieties on SIgA are different
as compared to serum IgA (26). Furthermore, it was shown that MBL can interact
with SIgA upon conformational change under acid conditions. This suggests that
disruption of the non-covalent interactions between secretory component and the
IgA heavy chain can lead to MBL binding and subsequently complement activation
via the lectin pathway. The data from the present study suggest that in the glomeruli
of a subpopulation of IgAN patients, the deposition of SIgA may lead to unmasking
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Figure 1. Glomerular SIgA deposition in IgAN patients.
Renal tissue from patients with IgAN was stained for the presence of SIgA (A, B and C), MBL (D, E
and F), IgA (G), C4d (H) and C3 (I). Representative images are shown. Renal tissues are derived
from different patients who showed positive (A and B) and negative staining (C) for SIgA and
positive (D and E) and negative staining (F) for MBL. All patients were positive for IgA (G). A
subpopulation of patients was positive for C4d (H) and C3 (I).



the heavy chain of IgA of SIgA leading to MBL binding and complement activation.
Recently, it has been described that MBL deposition in glomeruli is associated

with more severe renal disease (16). In the present study we show a strong co-dep-
osition of SIgA and MBL, suggesting SIgA as a strong cofactor. Furthermore, more
hematuria was observed in patients with higher concentrations of SIgA in serum (7).
Moreover, after elution of isolated glomeruli from a patient with IgAN a 120-fold
accumulation of SIgA in the glomeruli was observed. In the present study we pro-
vide additional evidence for a pathogenic role of SIgA in a subpopulation of patients
with IgA nephropathy.
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