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Background: In the pathogenesis of immunoglobulin A nephropathy (IgAN), the IgA1 subclass
is more important than the IgA2 subclass. In healthy men, the prevalence of mesangial IgA
deposition has been previously investigated. However, it remains unknown whether the presence
of urinary abnormalities depends on the subclass of IgA deposition.
Materials and methods: We researched the subclasses of IgA (IgA1 and IgA2) by the direct
immunofluorescence (IF) staining method using specimens in which we identified the deposition
of IgA through zero-hour renal transplant biopsies from donors without urinary abnormalities.
The samples of the zero-hour biopsies were collected from 46 cases of living renal transplant
patients at Nishinomiya Hospital, Hyogo Prefecture, from January 2011 to December 2013.
Results: In seven of the 46 cases (15%), IgA deposition and C3 in mesangium were confirmed.
All seven cases showed IgA1 predominant mesangial deposition on IF. The results of the histological evaluations for all seven cases were Oxford Classification M0.S0.E0.T0.
Conclusion: This study showed similar patterns of latent mesangial IgA deposition according
to IgA subclass and frequency of C3 deposition as IgAN. Latent mesangial IgA deposition may
require some, as yet undefined factors, to become clinically apparent as IgAN.
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Immunoglobulin A nephropathy (IgAN) was first described by Berger and Hinglais
in 1968 and is regarded as one of the most common forms of glomerulonephritis
(GN) worldwide. End-stage renal disease is observed in 30%–40% of IgAN patients
within 20 years of IgAN onset.1,2 It is characterized by predominant IgA deposits in
the glomerular mesangium with C3 and/or IgG. Using light microscopy (LM), IgAN
appears as mesangial proliferative GN and, on a case-by-case basis, may appear with
endocapillary or extracapillary proliferation.
Human IgA can be classified into two subclasses IgA1 and IgA2. Most investigators now agree that the IgA1 subclass is more critical than the IgA2 subclass in the
pathogenesis of IgAN because most of the IgA deposited in the mesangium comprises
IgA1.3,4 Recent studies strongly suggest that aberrant glycosylation of the O-linked
glycans in the IgA1 hinge region is an important common pathogenic factor contributing to the development of IgAN.5–7
The major clinical presentation of IgAN is macroscopic and/or microscopic
hematuria with proteinuria. However, in healthy men, the prevalence of mesangial
IgA deposition has been previously investigated. Mesangial IgA deposition has been
observed in 10%–30% of renal specimens through necropsy of patients without any
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manifestation of renal disease or in some donor kidneys
during transplantation.8,9 This latent IgA deposition has not
always been related to changes in glomerular inflammation.
It remains unknown whether the subclass of IgA deposition depends on the presence of urinary abnormalities and
whether the deposition of the complement at IgAN can occur
without urinary abnormalities. In addition, there is no report
of the examination of a subclass of IgA in latent mesangial
IgA deposition.
We researched the deposition of the subclasses of IgA
using specimens in which we identified deposition of IgA
in zero-hour renal transplant biopsies from donors with no
urinary abnormalities.

Materials and methods
Materials
The subjects of the present study were samples of zero-hour
biopsies among the 46 living renal transplant patients at
Nishinomiya Hospital, Hyogo Prefecture, from January 2011
to December 2013. Zero-hour allograft needle biopsies were
immediately performed after reperfusion of kidneys removed
from the donors.

Methods
Zero-hour renal biopsy specimens were divided for LM,
immunofluorescence (IF) microscopy, and electron microscopy (EM). LM specimens were prepared in hematoxylin
and eosin, Masson’s trichrome, periodic acid–Schiff, and
periodic acid methylamine silver. IF staining was performed
as follows: zero-hour renal biopsy specimens were embedded
in optimal cutting temperature compound, rapidly frozen in
liquid nitrogen, and sectioned at 4 μm with a cryostat. Direct
IF staining was used to detect fluorescein isothiocyanateconjugated anti-human primary antibody (IgA, IgG, IgM, C3,
C1q, Fibrinogen [Dako A/S, Copenhagen, Denmark; ×40);
IgA1 [Biorbyt, Cambridge, UK; orb22219, ×20]; and IgA2
[Biorbyt; orb22234, ×20]). The antibody was layered over

the tissue and incubated for 30 minutes at room temperature,
following which the slides were washed twice in phosphatebuffered saline. The slides were examined in a routine manner using an IF microscope. The intensity of fluorescence
was graded as none (–), trace (±), 1 (+), 2 (+), and 3 (+). The
diagnosis of IgAN revealed the granular deposition of >2 (+)
of IgA in the glomerular mesangium on IF, and the deposition
of electron-dense material in the mesangium was confirmed
through EM. Histological evaluation of LM was evaluated
according to the Oxford Classification.10 The study protocol
was approved by the ethics committee of Hyogo Prefectural
Nishinomiya Hospital. The procedure for informed consent
was that our study protocol was open to the public via our
homepage (http://www.nishihosp.nishinomiya.hyogo.jp/
aboutus/rinshou_kenkyu.html); if a participant did not want to
be included in the study, they could make contact with us. There
was no patient who did not want to be included in this study.

Results
IgA deposition in mesangium was confirmed in seven out
of 46 cases (15%). All seven cases had no experience of urinalysis abnormalities or a history of secondary IgAN, such
as alcoholic hepatic disease. In all seven cases, the dipstick
method for testing urinary blood and proteinuria during the
preoperative examination yielded negative results. Three
out of the seven cases (43%) had human leukocyte antigen
(HLA)-DR4. Table 1 shows the clinical findings of the seven
cases. Familial IgAN or Henoch–Schönlein purpura GN
(HSPGN) was confirmed in five out of the seven cases. Table
2 shows the result of IF. All seven cases showed mesangial
deposition of IgA and C3 on IF (Figure 1). The result of LM
for all seven cases was Oxford Classification M0.S0.E0.T0
(Figure 2A). Mesangial proliferation was not observed in any
of the cases. Electron-dense deposits in the mesangial area
were confirmed in all seven cases using EM (Figure 2B). All
seven cases showed IgA1 predominant mesangial deposition
on IF (Figure 3).

Table 1 Clinical data of seven patients
Pt Age (years) Relationship with
recipient

Primary disease of recipient

HLA-DR4 eGFR (mL/min/1.73 m2)

History of hypertension

1
2
3
4
5
6
7

IgAN
IgAN
HSPGN
HSPGN
Unknown
IgAN
Unknown

+
–
–
+
+
–
–

+
–
–
+
–
–
–

63
33
38
68
53
71
65

Mother
Brother
Sister
Mother
Mother
Mother
Mother

67.7
96
66.2
47.8
82.2
92.1
51.7

Abbreviations: Pt, patient; HSPGN, Henoch–Schönlein purpura glomerulonephritis; eGFR, estimated glomerular filtration rate; IgAN, immunoglobulin A nephropathy;
HLA-DR4, human leukocyte antigen-DR4.
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Table 2 IF staining findings of seven patients
Pt

IgA1

IgA2

IgA

IgG

IgM

C3

C1q

Fibrinogen

1
2
3
4
5
6
7

++, mes
++, mes
++, mes
++, mes
++, mes
++, mes
++, mes

–
–
–
–
–
–
–

+++, mes
+++, mes
+++, mes
+++, mes
+++, mes
++, mes
++, mes

–
–
–
–
–
–
–

+, mes
–

+, mes
+, mes
±, mes
+, mes
+, mes
+, mes
+, mes

–
–
–
–
–
–
–

–
–
–
–
–
–
–

+, mes
–
–
–
–

Abbreviations: Pt, patient; IF, immunofluorescence; mes, mesangium; Ig, immunoglobulin.

A

B

Figure 1 Staining by IF using frozen sections of zero-hour renal allograft biopsy.
Note: IgA (A) and C3 (B) reveal mesangial deposition, respectively, (+++), (++). Magnification ×400.
Abbreviations: IF, immunofluorescence; IgA, immunoglobulin A.

A

B

Figure 2 Histological findings of zero-hour renal allograft biopsy.
Notes: Biopsy specimen shows minor glomerular abnormalities (periodic acid–Schiff) (A). By electron microscopy, mesangial IgA deposition is confirmed (B). Magnification
×400.
Abbreviation: IgA, immunoglobulin A.

Discussion
In the present study, we made two important clinical observations. First, we found latent IgA mesangial deposition of
the IgA1 subclass to be more dominant than that of the IgA2
subclass. Second, we confirmed familial IgA nephropathy
or HPSGN in five of seven cases with latent IgA mesangial
deposition.
International Journal of Nephrology and Renovascular Disease 2016:9

We found latent IgA mesangial deposition of the IgA1
subclass to be more dominant than that of the IgA2 subclass.
In majority of the studies, IgA deposited in the glomeruli
of IgAN was shown to be predominantly of the IgA1 subclass.3,4 Our results of latent IgA mesangial deposition were
consistent with the results of several previous studies of
IgAN. Recent data suggest that aberrant glycosylation of the
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Figure 3 Staining by IF using frozen sections of zero-hour renal allograft biopsy.
Notes: IgA1 reveals mesangial deposition (++) (A). IgA2 is no staining (–) (B). Magnification ×400
Abbreviations: IF, immunofluorescence; IgA, immunoglobulin A.

O-linked glycans in the IgA1 hinge region is a key factor in
the development of IgAN.5–7 In future, we plan to determine
whether latent IgA mesangial deposition is associated with
aberrant glycosylation of the O-linked glycans in the IgA1
hinge region.
Second, we confirmed familial IgA nephropathy or
HPSGN in five out of seven cases with latent IgA mesangial deposition. The first documentation of familial cases
of biopsy-proven IgAN was in two HLA-identical brothers
in 1978.11 The younger brother developed end-stage renal
disease and received a kidney transplant from the brother
who had normal renal function. A preoperative biopsy of the
donor kidney showed minimal histological abnormalities;
however, mesangial deposits of IgA and C3 on IF and mesangial deposits on EM were apparent. Some reports regarding
the prognosis of familial IgAN exist. Familial IgAN limited
to a single generation (suggestive of autosomal recessive
inheritance) has a significantly poor outcome compared
with that involving two or more generations (suggestive
of autosomal dominant inheritance).12 However, previous
studies failed to confirm that familial IgA nephropathy has
a prognosis worse than its sporadic form.13 Familial IgAN
is thought to be genetically heterogeneous. The reason for a
different prognosis may be seen in familial IgAN. A strong
association between HLA-DR4 with benign IgAN was
reported.14 In the present study, three out of seven cases
(43%) had HLA-DR4.
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In the present study, latent IgA mesangial deposition was
found to be associated with minor glomerular abnormalities
through LM. Incidental mesangial IgA deposition has been
reported in 10%–30% of renal specimens through necropsy
of patients without any manifestation of renal disease or in
some donor kidneys during transplantation.8,9 These incidental cases of IgA deposition have not always been related to
changes in glomerular inflammation. These results suggest
that IgA or IgA1 can be deposited in the mesangium without
overt glomerular damage. The deposition of IgG in IgAN was
associated with mesangial and endocapillary hypercellularity,
showing a trend toward worse renal survival.15,16 All of our
seven cases with latent IgA mesangial deposition showed
no IgG mesangial deposition. IgG may be one of the linking
factors between subclinical IgA deposition and IgAN. C3 is
detected in glomeruli in >90% of cases of IgAN.17 Varis et al18
stated that the complement appears to be one of the linking
factors between the deposition of subclinical IgA and IgAN,
because their study showed isolated IgA deposition without
C3 in cases of suicide or violent death. We found mesangial
deposition of C3 in cases with latent IgA mesangial deposition. There may be other factors linking subclinical IgA
deposition and IgAN.

Conclusion
The present study showed consistent results of mesangial
deposition according to IgA subclass and frequency of
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C3 deposition as IgAN. Asymptomatic IgAN may require
some as yet undefined factors to become clinically apparent
as IgAN.
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