
&p.1:Abstract Collagenofibrotic glomerulonephropathy is a
new disease entity of unknown pathogenesis, which is
characterized by the deposition of type III collagen with-
in the mesangial matrix. We have investigated a case in
which many mesangial cells in the type III collagen-de-
posited glomeruli were α-smooth muscle actin (ASMA)
positive and showed an increase of subplasmalemmal fi-
laments, indicating the activation and myofibroblastic
transformation. It is suggested that the activated mesan-
gial cells may synthesize the type III collagen deposited
in the subendothelial space and mesangial matrix.

&kwd:Key words Collagenofibrotic glomerulonephropathy ·
Immunohistochemistry · α-Smooth muscle actin ·
Type III collagen · Myofibroblast&bdy:

Introduction

Renal diseases such as myeloma nephropathy [22], renal
amyloidosis [17], light chain glomerulopathy [1], im-
munotactoid glomerulopathy [14], fibrillary glomerulo-
nephritis [6], and the nail-patella syndrome [10] exhibit-
ed deposits of fibrillary materials within the mesangial
matrix and/or subendothelial space. In addition, a new
entity “collagenofibrotic glomerulonephropathy” has

been reported recently [3]. In this disease the fibrillary
material is type III collagen [25].

Despite 31 previously reported cases of the disease,
the mechanism of the deposition of type III collagen is
unknown. We describe a patient with collagenofibrotic
glomerulonephropathy and have clarified the nature of
deposited material and the type of cell synthesizing the
material using immunohistochemistry and electron mi-
croscopy.

Clinical history

A 66-year-old Japanese woman was well except for hypercholes-
terolaemia until 1991, when proteinuria was detected during an
annual physical examination. A renal biopsy was done in 1994,
but the diagnosis was undetermined and the proteinuria continued.
In August 1996 she was diagnosed with early gastric cancer by ra-
diography, endoscopic examination and histology. A gastrectomy
was performed. On admission, blood pressure was slightly raised
(170/110 mm Hg). Urinalysis showed red blood cells (U-RBC),
1–4/HPF; white blood cells (U-WBC), 1–4/HPF; sugar 70 mg/dl;
24-h urinary protein 2.0 g without Bence-Jones protein. Anti-
nuclear antibody, hepatitis B virus antigen and hepatitis C virus
antibody were not detected. The serum level of procollagen III
peptides was abnormally elevated (3.3 U/ml). To clarify the cause
of the continuous proteinuria, renal biopsy was performed again in
March 1997.

Materials and methods

The renal needle biopsy specimen was examined conventionally
and immunohistochemically using polyclonal antibodies for anti-
type I, III, IV collagen (MONOSAN, Netherlands) and monoclo-
nal antibodies against α-smooth muscle actin (ASMA; 1A4,
DAKO, Denmark) leucocyte common antigen (LCA; PD7/26 and
2B11, DAKO), CD68 (KP-1, DAKO), cellular fibronectin (DH1,
BIOHIT, Finland) and CD31(JC/70A, DAKO). The immunohisto-
chemical results were compared with those in 6 cases of minor
glomerular abnormalities as controls. As a negative control for im-
munostaining, sections were incubated in normal serum at the
same concentration as those of the primary antibodies. Snap-fro-
zen biopsy material for immunofluorescent study was used, to
demonstrate immunoglobulins (IgA, IgG, IgM), complement com-
ponents (C3, C4) and fibrinogen, by direct immunofluorescence.
Ultrathin sections were stained with uranyl acetate and lead citrate
and examined with a JEM 100S electron microscope.
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Pathological findings

The specimen contained 33 glomeruli. The glomeruli
were found to be enlarged and lobulated, with focal and
segmental mild mesangial cell proliferation. The glomer-
ular architecture was altered by massive deposition of
eosinophilic material. The material was weakly PAS pos-
itive (Fig. 1a) and fibrillary with PAM, showing promi-
nently expanded mesangial area. Congo-red staining was
completely negative. The glomerular basement mem-
brane (GBM) was markedly thickened and frequently re-
vealed a double contour appearance because of the mate-
rial invading toward the peripheral capillary wall. The
subendothelial and intermediate space of duplicated
GBM were occupied with the material, resulting in the
narrowness of capillary lumen and Bowman’s space.
However, adhesion was very rare. Neither crescent for-
mation nor infiltration of inflammatory cells was ob-
served in any of the glomeruli. The renal tubules were
focally atrophic, with mild infiltration of lymphocytes
and peritubular fibrosis.

The frozen specimen contained 6 glomeruli. They re-
vealed weakly positive staining for IgM and C3 along
the capillary walls with a fine granular pattern. However,
no fluorescence of IgA, IgG, C4 and fibrinogen was ob-
served.

The subendothelial homogeneous eosinophilic materi-
al corresponded to the diffuse deposition of type III col-
lagen in the glomerular tufts (Fig. 1b). Type IV collagen
was also detected along the capillary walls, as in the con-
trols. In some tufts, it appeared to be double contour
(Fig. 1c). Type I collagen staining was weakly positive at
the peripheral capillary walls. Even though mesangial
proliferation was mild, many mesangial cells were
ASMA positive with segmental accentuation (Fig. 1d).
The endothelial cells of glomerular capillaries were posi-
tive for CD31. Very few CD68- or LCA-positive cells
were located in the capillary lumen. The tufts were nega-
tive for cellular fibronectin.

Electron microscopically, the intercellular space of
the mesangium and the subendothelial space of the GBM
was markedly expanded, giving a lucent or lytic appear-
ance to these structures (Fig. 2a). In both spaces scat-
tered fibrils were distributed diffusely, separately or part-
ly matted. The fibrils, 40~100 nm in diameter, had a
transverse band structure with a distinctive periodicity of
60 nm. They were twisted and frayed, forming irregular-

ly arranged bundles in longitudinal sections. The charac-
teristic ultrastructural features were similar to those of
type III collagen (Fig. 2b). Mesangial cells had dilated
cisternae of rough endoplasmic reticulum (rough ER) and
straight bundles of microfilaments along the cell mem-
brane (Fig. 2c). Unique microtubular structures such as
are seen in immunotactoid glomerulopathy, fibrin and
amyloid fibrils were not observed. The lamina densa was
of normal thickness and did not show the “moth-eaten”
appearance seen in the nail-patella syndrome. There
were no electron-dense deposits or mesangial interposi-
tion. The endothelial cells were slightly swollen, and the
foot processes of the epithelial cells were moderately ef-
faced.

Discussion

Collagenofibrotic glomerulonephropathy is a new idio-
pathic glomerular disease. Two cases were first reported
as “idiopathic mesangio-degenerative glomeruloneph-
ropathy” by Arakawa et al. in 1979 [4]. Since then, simi-
lar cases have been reported mainly in Japan under vari-
ous names, such as “collagen fibers deposit nephropa-
thy” [28], “primary glomerular fibrosis” [11] and “colla-
gen type III glomerulonephropathy” [12]. However, in
1991 Arakawa and Yamanaka summarized 10 cases and
proposed a new term, “collagenofibrotic glomeruloneph-
ropathy” [3]. Recently the term has been gradually ac-
cepted worldwide. After the first presentation, 31 cases
have been reported (Table 1) [3–5, 7–9, 11, 12, 16,
18–21, 23–29].

The pathology of the disease is characterized by mas-
sive collagen fibre deposition, resulting in lucent expan-
sion of the mesangial area and the subendothelial space
of the GBM without mesangial cell proliferation [3].
Electron microscopy shows that the increased fibrils are
curved and ragged, about 40~100 nm in diameter and
have a distinct periodicity of about 60 nm. The fibrils
were identified as type III collagen by Terashima et al.
[25] using anti-collagen type III antibody. Ikeda et al.
reported that in one patient the disease was associated
with a high level of serum procollagen III peptide [11].
Our case has all the pathological and clinical features of
collagenofibrotic glomerulonephropathy, and only the
mild segmental proliferation of mesangial cells is not
consistent with it. However, this may be an occasional
finding, since only two previous reports have mentioned
mesangial proliferation [18, 26]. As in other cases, type I
collagen reacted strongly in the capillary wall or mesan-
gium (in 1 case [29]) and weakly in parts of the capillary
wall in others [19]. In our case, type I collagen was
weakly positive in parts of the capillary wall. Type IV
collagen was detected along the capillary wall, which
had a double contour in parts [11]. This is the first re-
ported case of ASMA immunoreactivity in collagenofi-
brotic glomerulonephropathy (Table 1) with diffuse and
segmental staining. Many ASMA-positive cells were lo-
cated in glomerular tufts, in contrast to controls. It is
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Fig. 1a–d Light microscopy of a renal biopsy specimen showing
an enlargement (about 300 µm in diameter) of the glomerulus. The
following four figures are from the same glomerulus. a A massive
accumulation of weakly PAS-positive homogenous material is
seen in the mesangial area and glomerular capillary loop. PAS,
×300 b The material is positive for type III collagen. c Type IV
collagen is positive along the capillary loop, partially showing
double contour. d Many mesangial cells are positive for ASMA,
focally and segmentally. As positive control smooth muscle cells
of periglomerular arterioles are also stained (arrowhead). b, c, d
Immunostaining for type III, IV collagens and ASMA, respective-
ly, ×300&/fig.c:
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Fig. 2a–c Electron microscopy of a renal biopsy specimen. a Me-
sangial area (M) and subendothelial space (S) reveal lucent or lytic
appearance. In these regions there are large amounts of fibrillary
materials which distributed irregularly. A few slender segments of
mesangial cell processes are scattered (arrowhead). A capillary lu-
men is extremely narrowed (arrow; En endothelial cell, GBM
glomerular basement membrane). ×6700 b Higher magnification
of deposited fibrillary materials. They are 40~100 nm in diameter
and show a periodicity of 60 nm, showing a type III collagen.
×80000 c A mesangial cell (Me) has expanded cisternae of rough
ER (arrow) and actin filaments along cell membrane (arrowhead).
Around the cell the fibrillary materials and irregularly shaped cy-
toplasmic processes of mesangial cells are seen (asterisk). ×17000&/fig.c:



known that mesangial cells become ASMA positive in
experimental and other glomerulonephritides [2, 13], and
that they can produce type I, III, and IV collagen [15].

Two pathogenesis for the disease have been proposed.
According to one, collagen synthesis and/or degradation
in the whole body is deranged, releasing precursors of
type III collagen into the systemic circulation [10] as in
the nail–patella syndrome. Subsequently, the serum level
of procollagen III peptides is elevated and increased col-
lagen precursors become entrapped in the GBM. The
other hypothesis suggests that the deposited type III col-
lagen in the mesangial matrix is produced by mesangial
cells [11]. Collagen fibres in the glomeruli are often lo-
cated near the mesangial cells, and cultured mesangial
cells produce type III and IV collagen fibres [15]. In our
case, we demonstrated the activation of mesangial cells
by immunohistochemistry using the antibody against
ASMA. The deposited material may have originated
from an erroneous and disorganized production of type
III collagen fibres by activated mesangial cells. The pres-
ence of very few LCA- or CD68-positive inflammatory
cells suggested that the mesangial activation had oc-
curred by way of a different mechanism than activation
through the paracrine activity of cytokines. The patho-

genesis of this disease may be a self-regulating disorder
of type III collagen synthesis by the mesangial cells.
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