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Background: The associations of glomerular capillary and endothelial injury with the formation of ne-
crotizing and crescentic lesions in cases of crescentic glomerulonephritis (GN) have not been evaluated
in detail.
Methods: Glomerular capillary and endothelial cell injury were assessed in renal biopsy specimens of
crescentic GN, including those from patients with anti-neutrophil cytoplasmic autoantibodies (ANCA)-
associated GN (n=45), anti-glomerular basement membrane (GBM) GN (n=7), lupus GN (n=21), and
purpura GN (n=45) with light and electron microscopy and immunostaining for CD34.
Results: In ANCA-associated GN, anti-GBM GN, lupus GN, and purpura GN, almost all active ne-
crotizing glomerular lesions began as a loss of individual CD34-positive endothelial cells in glomerular
capillaries, with or without leukocyte infiltration. Subsequently, necrotizing lesions developed and were
characterized by an expansive loss of CD34-positive cells with fibrin exudation, GBM rupture, and cel-
lular crescent formation. With electron microscopy, capillary destruction with fibrin exudation were evi-
dent in necrotizing and cellular crescentic lesions. During the progression to the chronic stage of cres-
centic GN, glomerular sclerosis developed with the disappearance of both CD34-positive glomerular
capillaries and fibrocellular-to-fibrous crescents. In addition, the remaining glomerular lobes without
crescents had marked collapsing tufts, a loss of endothelial cells, and the development of glomerular
sclerosis.
Conclusions: The loss of glomerular capillaries with endothelial cell injury is commonly associated with
the formation of necrotizing and cellular crescentic lesions, regardless of the pathogeneses associated
with different types of crescentic GN, such as pauci-immune type ANCA-associated GN, anti-GBM GN,
and immune-complex type GN. In addition, impaired capillary regeneration and a loss of endothelial
cells contribute to the development of glomerular sclerosis with fibrous crescents and glomerular col-
lapse. (J] Nippon Med Sch 2015; 82: 27-35)
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Introduction
Rapidly progressive glomerulonephritis (RPGN) is a syn-
drome characterized by the rapid loss of renal function,
often accompanied by oliguria or anuria, with features of

glomerulonephritis (GN), including hematuria and

glomerular proteinuria”. Aggressive GN that causes
RPGN is usually associated with extensive glomerular
crescent formation*. For this reason, the clinical term
“RPGN” is sometimes used interchangeably with the

pathological term “crescentic GN.”"”. The rupture of
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glomerular capillary walls allows fibrin, plasma proteins,
inflammatory mediators, and leukocytes to enter Bow-
man’s space, where they induce the proliferation of epi-
thelial cells in Bowman’s capsule and the infiltration of
macrophages, which together produce cellular crescents.
Crescentic GN can be classified into 3 major clinical cate-
gories: immune-complex type GN, anti-glomerular base-
ment membrane (anti-GBM) GN, and pauci-immune type
GN, which often is associated with antineutrophil cyto-
plasmic autoantibodies (ANCA)™.

The glomerulus is a well-developed capillary network.
The glomerular capillaries are lined by a thin, fenestrated
endothelium that is critically involved in controlling the
vascular tone, coagulation, inflammation, and homeosta-
sis of glomerular functions™. The injury of glomerular
capillaries and endothelial cells may mediate the progres-
sion of crescentic GN. However, glomerular endothelial
cell injury and glomerular capillary injury have not been
evaluated pathologically in detail in cases of crescentic
GN. Moreover, the precise mechanisms that lead to cres-
centic glomerular lesions in GN remain unclear.

In the present study, we first determined which endo-
thelial cell marker was best for morphologically detecting
glomerular capillaries in sections of formalin-fixed,
paraffin-embedded tissue obtained at routine renal bi-
opsy. We next evaluated the morphological alterations of
the glomerular capillaries in crescentic GN to clarify the
correlations between the presence of injuries to glomeru-
lar capillaries and endothelial cells and the formation of
necrotizing and crescentic glomerular lesions in crescentic
GN.

Materials and Methods

Renal Biopsy Cases of Crescentic GN
The renal biopsy specimens from the Department of
Pathology, Nippon Medical School, obtained from 2008
through 2013 (n=1,031) were reviewed. Renal biopsies
were performed with informed consent when unex-
plained nontransient hematuria, proteinuria, or renal dys-
function was present, alone or in combination. The
pathological diagnosis of crescentic GN was confirmed
with light, immunofluorescence, and electron microscopic
findings. We selected renal biopsy cases of crescentic GN,
including ANCA-associated microscopic polyangiitis (n=
45), anti-GBM GN (n=7), lupus GN (n=21), and Henoch-
Schonlein purpura nephritis (HSPN) (n=45). The age, sex,
blood pressure, the presence of hematuria (red blood
cells/ X 400 high-power field) or proteinuria (g/day), and

serum creatinine levels (mg/dL) at the time of biopsy
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were reviewed.

Pathological Examination

Kidney biopsy specimens that were fixed in 20% buff-
ered formalin and embedded in paraffin were used for
light microscopic examinations. Hematoxylin and eosin
(H&E), periodic acid-Schiff (PAS), Masson’s trichrome,
and periodic acid-methenamine silver (PAM) staining
was performed for light microscopic examination™. Im-
munofluorescence for immunoglobulin (Ig) G, IgM, and
IgA and complement components (Clq, C3, and C4) was
examined using frozen biopsy tissues’. Electron micro-
scopic examination was performed with tissues fixed in
2.5% glutaraldehyde, postfixed in 1% osmium tetroxide,
and embedded in Epon™. Ultrathin sections were stained
with uranyl acetate and lead citrate and then examined
with a electron microscope (H7500, Hitachi, Ibaraki,
Japan).

For immunohistochemical studies to detect glomerular
capillaries, the formalin-fixed, paraffin-embedded biopsy
specimens were stained with the standard avidin-biotin-
peroxidase complex technique. The primary antibodies
used included: 1) a monoclonal mouse anti-human CD34
antibody (NU-4A1, Nichirei Bioscience, Tokyo, Japan), 2)
a monoclonal mouse anti-human CD31 antibody (M0823,
DAKO, Glostrup, Denmark), 3) a polyclonal rabbit anti-
human von Willebrand factor (vWF) (factor VIII antigen)
antibody (A0082, DAKO), 4) a polyclonal rabbit anti-
human anti-thrombomodulin (TM) antibody (M0617,
DAKO), 5) a monoclonal mouse anti-human nestin anti-
body (MAB1259, R&D Systems, Minneapolis, MN, USA),
6) a monoclonal mouse anti-human CD146 antibody (No-
vocastra, NCL-146, Newcastle, United Kingdom), and 7)
a polyclonal rabbit anti-human caveolin-1 antibody
(Santa Cruz Biotechnology, Santa Cruz, CA, USA). To op-
timize the detection of CD34, vWF, and TM, tissue sec-
tions were heated in a microwave oven for 10 minutes in
0.01 mol/L sodium citrate (pH 6.0) and incubated with
0.1% protease for 10 minutes and 0.1% pepsin for 15
minutes before incubation with the primary antibody.

Detection of Glomerular Capillary and Endothelial
Cell Injuries

The injury of glomerular capillaries and endothelial
cells in crescentic GN was assessed with light and elec-
tron microscopy and with immunohistochemical staining
for CD34. The loss of glomerular capillaries and endothe-
lial cells was evaluated in the formation of necrotizing
glomerular lesions, and in cellular, fibrocellular, and fi-
brous crescents, with or without glomerular collapse and

glomerular sclerosis.
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Glomerular Capillary Injury in GN

Fig. 1 Immunohistochemical staining of glomerular endothelial cells

Immunohistochemistry for the detection of glomerular capillaries in normal control glomeruli (A-D), or in glomeruli with mi-

nor glomerular abnormalities (E-H) in formalin-fixed paraffin-embedded tissue sections (A, E: CD34 staining; B: CD31 staining,
C: von Willebrand factor (vWF) (Factor VIII) staining; D thrombomodulin staining (TM); F: CD146 staining; J: caveolin-1 stain-

ing and K: nestin staining; x600).

In normal glomeruli and glomeruli with minor glomerular abnormalities, CD34 immunostaining could detect the glomerular

capillary network. However, immunostaining for CD31, vWF, thrombomodulin, CD146, caveolin-1 and nestin could not detect

glomerular capillaries clearly using our techniques.

Results

CD34 Immunostaining to Detect Glomerular Capillar-
ies

In normal glomeruli and in glomeruli with minor
glomerular abnormalities, immunostaining for CD34 in-
dicated glomerular capillaries (Fig. 1). However, im-
munostaining for CD31, vWE, TM, CD146, and caveolin-
1, which are common markers of endothelial cells, could
not indicate glomerular capillaries when our techniques
were used, because immunostaining was weak or unde-
tectable on endothelial cells. In addition, nestin was ex-
pressed on glomerular epithelial cells and on endothelial
cells. We, therefore used immunostaining for CD34 to de-
tect morphological changes in glomerular capillaries in
glomeruli. To observe the correlation between the
glomerular capillaries and GBM, PAS stain was added af-
ter CD34 immunostaining in the same section.

Characteristics of Patients

The cases of crescentic GN (n=118) included 45 cases of
ANCA-associated GN, 7 cases of anti-GBM GN, 21 cases
of lupus GN, and 45 cases of HSPN. The characteristics
of the patients are shown in Table 1. All patients with
crescentic GN had massive hematuria (median >100 RBC

cells/high-power field) and proteinuria (more than 1g/
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day). The patients with lupus GN had a nephrotic range
of proteinuria (3.3+1.7 g/day), because cases of lupus GN
included cases of class III or class IV and class V. The pa-
tients with ANCA-associated GN were older than pa-
tients with other types of crescentic GN. The cases of
anti-GBM GN were characterized by a higher male ratio,
higher blood pressure, higher serum creatinine levels,
and higher rates of cellular and fibrocellular crescent for-
mation than those in cases of other types of crescentic
GN.

CD34-positive Glomerular Capillaries in Crescentic
GN

Crescentic GN was commonly classified as the pauci-
immune type GN, such as ANCA-associated GN, anti-
GBM GN, and immune-complex type GN, including lu-
pus GN and HSPN. Even in the cases in different catego-
ries, crescentic GN had common pathological findings,
such as necrotizing and cellular crescentic glomerular le-
sions in the acute and active phases.

Focal necrotizing glomerular lesions were found with
rupture of the GBM and no obvious cellular infiltrates in
ANCA-associated GN (Fig. 2A). Endothelial cells positive
for CD34 were lost in the necrotizing lesions, and the de-
struction of glomerular capillaries was noted with rup-

ture of the GBM (Fig. 2E). With electron microscopy, exu-

29



E. Fujita, et al

Table 1 Clinical characteristics of patients with crescentic GN

ANCA-associated GN Anti-GBM GN Lupus GN HSPN
cases n=45 n=7 n=21 n=45
Age (years) 66.5+11.9 52.1+20.2 41.9+19.3 31.2+26.1
Male (%) 53.3% 71.4% 47.6% 53.3%
Systolic BP (mm Hg) 130.6+10.3 153.5+10.6 140.5+17.8 133.3+25.2
Diastolic BP (mm Hg) 74.6+9.2 71.0+£12.7 84.8+14.8 72.1+12.7
Serum Cr (mg/dL) 2.6+2.4 9.0+2.1 1.6+1.0 1.5+1.8
Urine Protein (mg/dL) 1.1+1.3 1.7+1.9 3.3+1.7 2.1+1.9
Urine RBC (RBCs/HPF) >100 >100 >100 >100
Cellular crescent (%) 19.0+19.2 30.5+26.6 6.9+9.9 4.1+5.8
Fibrocellular crescent (%) 14.7£17.6 35.1+37.3 21.1+23.4 10.1+11.4
Fibrous crescent (%) 12.7+18.7 0.0+0.0 3.9+6.3 5.3+11.0

ANCA, anti-neutrophil cytoplasmic antibody; GN, glomerulonephritis; GBM, glomerular basement mem-

brane; HSPN, Henoch-Schénlein purpura nephritis; BP, blood pressure; Cr, creatinine; RBC, red blood cell;

HPF, high power fields

Data of age, systolic BP, diastolic BP, serum Cr, and urine protein is shown as mean+SD

Data of urine RBC is shown as mean urine RBCs/HPF

Percentage of cellular, fibrocellular, or fibrous crescents is calculated as the number of glomeruli with cres-

cents/total glomeruli

dation of fibrin and rupture of the GBM were observed
in necrotizing lesions (Fig. 2I). In anti-GBM GN, multiple
ruptures of the GBM were noted with fibrin exudation
and the formation of cellular crescents (Fig. 2B). Multiple
ruptures of CD34-positive glomerular capillaries were
seen, as were a loss of glomerular endothelial cells and
fibrin exudation (Fig. 2F). Cellular crescents were accom-
panied by the infiltration of a few leukocytes in glomeru-
lar capillaries and fibrin exudation (Fig. 2J). In lupus GN
and HSPN with high activity, global (lupus GN) or seg-
mental (HSPN) endocapillary proliferative lesions had
developed with inflammatory cell infiltration (Fig. 2C
and D). In part of some lesions, necrosis had occurred
with exudation of fibrin and rupture of the GBM that led
to cellular crescent formation. In endocapillary prolifera-
tive lesions, the CD34-positive cells had disappeared, but
inflammatory cell infiltration was present (Fig. 2G and
H). In cases of lupus GN and HSPN, glomerular capillar-
ies could not be detected, but infiltrating cells and fibrin
exudation were observed (Fig. 2K and L).

CD34+ Glomerular Capillaries in the Acute Active
and Chronic Phases in Crescentic GN

During the progression of necrotizing glomerular le-
sions in the acute and active phase to sclerotic or collap-
tic glomerular lesions in the chronic phase, cellular cres-
cents were developed to form fibrous crescents through
fibrocellular crescents.

In the glomeruli with cellular crescents, glomerular ne-
crotizing lesions were noted, with rupture of the GBM

and disappearance of CD34+ endothelial cells (Fig. 3A
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and B). In the electron microscopic findings, the endothe-
lial cells disappeared in the glomerular capillaries with
fibrin exudation (Fig. 3C). In the glomeruli with fibrocel-
lular crescents (Fig. 3D and E), CD34+ cells could not be
detected in the progressive sclerotic lesions in glomeruli.
The CD34+ capillaries without necrosis had a tendency
to collapse, but CD34+ cells remained. By electron mi-
croscopy, it was noted that the glomerular capillaries
were not found in the sclerotic lesions in glomeruli with
extracellular matrix accumulation and the formation of fi-
brocellular crescents (Fig. 3F).

Glomerular sclerosis developed in the glomeruli with
fibrous crescents (Fig. 4A). CD34+ cells and endothelial
cells could not be detected in the sclerotic lesions in the
electron microscopic images (Fig. 4B and C). This sug-
gested that glomerular sclerosis developed without capil-
lary regeneration after capillary injury. In the collaptic
glomeruli, collapse of the glomerular capillaries was
noted in the glomeruli that avoided the development of
necrotizing lesions, with wrinkling of the GBM and dis-
appearance of CD34+ cells (Fig. 4D and E). The glomeru-
lar endothelial cells disappeared in the collapsed glomer-
uli with wrinkling of the GBM (Fig. 4F).

These findings suggested that immunohistochemical
staining for CD34 was a useful technique to detect
glomerular endothelial cells and glomerular capillaries
morphologically. Furthermore, glomerular capillary in-
jury and the loss of glomerular endothelial cells was as-
sociated with the formation of necrotizing and crescentic

lesions and their progression in crescentic GN (Table 2).

J Nippon Med Sch 2015; 82 (1)
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Fig. 2 The glomerular capillary injury in cases of crescentic glomerulonephritis (GN)
PAM staining (A-D: x600), CD34 staining (E-H: x600), and electron microscopic findings (I: x6,000; J-L: x10,000) in pauci-im-
mune ANCA-associated GN (A, E, L), anti-GBM GN (B, F, ]J) and immune-complex type GN, such as lupus GN (C, G, K) and
Henoch-Schénlein purpura nephritis (HSPN) (D, H, L). Focal necrotizing glomerular lesions (arrow in A to D) were found with
rupture of the glomerular basement membrane (GBM), loss of CD34+ endothelial cells and fibrin exudation (arrow in E to H).
Global or segmental endocapillary proliferative lesions were noted with cellular infiltrates in the immune-complex type GN (lu-

pus GN and HSPN); however, no obvious cellular infiltrates was seen in ANCA-associated GN or anti-GBM GN. In the electron

microscopy studies, the exudation of fibrin (arrow in I to L) were observed in necrotizing lesions.

Discussion

The present study demonstrated that immunohistochemi-
cal staining for CD34 could detect the glomerular capil-
lary network morphologically in normal and diseased
glomeruli in formalin-fixed paraffin-embedded routine
renal biopsy tissue sections. By using CD34 im-
munostaining, it was easy to identify the loss of
glomerular capillaries with endothelial cell injury in cres-
centic GN.

Furthermore, the loss of glomerular capillaries with en-
dothelial cell injury was strongly associated with the for-
mation of necrotizing and crescentic glomerular lesions
in crescentic GN, even in the pauci-immune type GN,
anti-GBM GN and immune-complex type GN. In addi-

tion, impaired capillary regeneration with a loss of endo-

J Nippon Med Sch 2015; 82 (1)

thelial cells contributed to the development of glomerular
collapse and sclerosis in crescentic GN.

In the present study, we employed immunohistochemi-
cal staining for CD34 to detect the morphological altera-
tions of glomerular capillaries in normal and diseased
glomeruli because we decided that it provided the best
detection of glomerular capillaries using our techniques
among the various endothelial cell-associated proteins
which we examined, including CD34, CD31, vWE, throm-
bomodulin, CD146, caveolin-1 and nestin.

CD34, a 115 kD membrane glycoprotein, is a ligand for
L-selectin and is known to be expressed on vascular en-
dothelial cells™. In the kidney, CD34 is sometimes em-
ployed as an endothelial cell marker for glomerular cap-
illaries and peritubular capillaries, and some previous

studies have demonstrated that a loss of CD34+ capillar-
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Fig. 3 Glomeruli with the formation of cellular and fibrocellular crescents
PAM staining (A, D: x600), CD34 staining (B, E: x600), and electron microscopic findings (C: x10,000; F: x7,000)
in the glomeruli with cellular (A-C) and fibrocellular (D-F) crescents.
The formation of cellular crescents was associated with glomerular necrotizing lesions (arrow in A and B) and

rupture of the GBM. CD34+ cells remained outside the necrotizing lesion, but disappeared in the necrotic lesion

itself. Glomerular capillaries could not be noted in necrotizing lesions with fibrin exudation (arrow in C). Necro-

tizing glomerular lesions with cellular crescents gradually progressed to proliferative and sclerotic lesions (arrow

in D to F) with fibrocellular crescents. CD34+ glomerular capillaries were not found in sclerotic lesions in the

glomeruli with the accumulation of extracellular matrix and the formation of fibrocellular crescents.

ies in the glomeruli and interstitium is associated with
the development of glomerular sclerosis and interstitial

fibrosis, respectively™"

. In addition, CD34 is expressed
on the surface of lymphohematopoietic stem and pro-
genitor cells, bone marrow stromal cells and embryonic
and immature fibroblasts”™. CD34 is also known to be
one of the makers of endothelial progenitor cells in pe-
ripheral blood and from bone marrow, and several stud-
ies have demonstrated that endothelial progenitor cells in
the peripheral blood play an important function in vas-
culogenesis and acquire the ability to induce vascular re-
pair after vascular injury™”. In clinical setting, the defec-
tive vasculogenesis through impaired endothelial precur-
sor cells is thought to play a role in the pathogenesis of
systemic sclerosis, and circulating endothelial precursors
could be a target for therapeutic strategies for collagen
disease'".

In the kidneys, bone marrow cells and endothelial pro-
genitor cells were both shown to be involved in the
repair of injured glomerular capillaries in experimental
GN®™”. Therefore, immunostaining for CD34 may be

beneficial for the detection of remaining glomerular cap-
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illaries, as well as for repairing glomerular capillaries af-
ter injury in GN.

The results of recent studies suggest that the renal mi-
crovasculature plays a major role in maintaining the
hemodynamics and renal function, and that injury to the
renal microvasculature is a crucial determinant of the
progressive deterioration of renal function, as well as the

progression of renal diseases™™

. Glomerular capillary
and endothelial injury plays an important role in the
pathogenesis of GN and is viewed as a crucial factor in
disease progression in patients with glomerular sclerosis
and renal dysfuntion®”. Our previous studies using an
anti-GBM GN model demonstrated that the initiation
and progression of crescentic GN is associated with the
destruction of the capillary network in the necrotizing
glomerular lesions”. In addition, impairment of the
glomerular capillary repair after injury and capillary re-
gression also contributes to the development of glomeru-
lar sclerosis. Based on these results, we concluded that
the progression of crescentic GN with renal dysfunction
is determined by the severity of the injury to the

glomerular capillary walls and impaired repair after in-

J Nippon Med Sch 2015; 82 (1)
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Fig. 4 Chronic glomerular lesions in crescentic GN
PAM staining (A, D: x600), CD34 staining (B, E: x600), and electron microscopic findings (C, F: x10,000) in the
glomeruli with segmental sclerosis and fibrous crescent (A—C) and collapsed glomeruli (D-F).

Glomerular sclerosis with fibrous crescents and glomerular collapse developed as chronic glomerular lesions af-

ter necrotizing and cellular crescentic glomerular lesions. In sclerotic lesions (arrow in A to C), the glomerular

capillary networks could not be detected by PAM staining and CD34 immunostaining or in the electron micro-
scopic findings. Glomerular endothelial cells disappeared in collapsed glomeruli (arrow in D to F) with wrin-
Kling of the GBM in the PAM staining, CD34 immunostaining, and electron microscopic findings.

Table 2 The percent area of lesions in glomeruli

Glomeruli with cellular crescents

ANCA-associated GN Anti-GBM GN Lupus GN HSPN
necrotizing lesion (%) 12.6+9.2 46.3£32.5 10.9+6.5 9.8+5.3
lack of CD34-staining area (%) 15.2+7.5 50.9+18.4 38.3+17.4 16.6x11.1
crescentic lesion (%) 45.2+21.1 72.8+21.2 22.7+10.2 20.1£11.9

Glomeruli with fibrocellular and fibrous crescents

ANCA-associated GN Anti-GBM GN Lupus GN HSPN
sclerotic lesion (%) 24.3+17.9 62.1+40.4 20.1+13.6 24.5+23.9
lack of CD34-staining area (%) 26.9+15.2 67.5+43.2 24.8+21.7 26.5+19.7
crescentic lesion (%) 38.8+15.9 80.7+28.4 36.1+18.3 29.7+21.6

The percent areas in glomerulus with crescent were evaluated for the area of necrotizing glomerular lesion,

the area of sclerotic glomerular lesion, the area of lack of CD34 staining, and the area of crescentic lesions.
ANCA, anti-neutrophil cytoplasmic antibody; GN, glomerulonephritis; GBM, glomerular basement mem-

brane; HSPN, Henoch-Schoénlein purpura nephritis

jury.

The present study using clinical renal biopsies also
demonstrated that crescentic GN was accompanied by
the destruction and loss of the CD34+ glomerular capil-
laries with fibrin exudation, indicating that the loss of

glomerular endothelial cells and rupture of the GBM

J Nippon Med Sch 2015; 82 (1)

in necrotizing lesions might mediate crescentic GN.
Glomerular crescent formation was a common finding af-
ter the occurrence of necrotizing glomerular lesions with
GBM rupture, even in cases with the pauci-immune type
GN, anti-GBM GN and immune-complex type of GN.

Furthermore, glomerular necrotizing lesions progressed
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to collaptic or sclerotic glomerular lesions that were asso-
ciated with the loss of glomerular capillaries and endo-
thelial cells, with the accumulation of extracellular ma-
trix, thus indicating that incomplete repair of glomerular
capillaries after injury was associated with the develop-
ment of glomerular collapse and sclerosis. In the clinical
setting, crescentic GN is known to be one of the most ac-
tive and severe types of GN'". Our results and those of
previous studies indicate that glomerular capillary injury
with glomerular endothelial cell injury might mediate the
necrotizing and crescentic glomerular lesions and their
progression to glomerular sclerosis in crescentic GN.

Our previous studies using experimental GN models
demonstrated that complete capillary repair in damaged
glomeruli can lead to full recovery of the glomerular ar-
chitecture with resolution of GN*™. In experimental ne-
crotizing and crescentic anti-GBM GN, the augmentation
of angiogenic glomerular capillary repair by the admini-
stration of vascular endothelial cell growth factor (VEGF)
mediated the resolution of glomerular crescents, as well
as the progression of crescentic GN”. We have considered
that angiogenic capillary repair is a crucial event to allow
for glomerular healing, as well as recovery from GN. We
believe that the development of necrotizing and crescen-
tic GN may therefore be both prevented and resolved by
treatment utilizing stimulating angiogenic capillary re-

pair.

Conclusions
Immunohistochemical staining for CD34 is thus consid-
ered to be useful to observe the glomerular capillary in-
juries in conventional formalin-fixed paraffin-embedded
renal biopsy tissue sections. Severe glomerular capillary
and endothelial cell injury was commonly associated
with necrotizing and crescentic glomerular lesions in all
forms of crescentic GN, such as pauci-immune type GN,
anti-GBM GN and immune-complex type GN.
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