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To investigate the mechanism of glomerular infiltration of leukocytes in human crescentic
glomerulonephritis (pauci-immune type), we evaluated the correlation of the glomerular expression
of ICAM-1 with the infiltration of leukocytes bearing LFA-1, CR3 and CR4 in intra- and extra-
capillary areas respectively. On 21 ethanol-fixed paraffin-embedded renal biopsy specimens, the
expression of these antigens was detected and demonstrated by 3-layer indirect immunoperoxidase
method. The mean number of LFA-1*, CR3* and CR4* cells were calculated in extra- and intra-
capillary areas respectively, while ICAM-1 expression in each area was evaluated by semi-
quantitative scores,~to 3+.

ICAM-1 was expressed both on glomerular epithelial cells and glomerular tufts in early stage of
glomerular lesions and rapidly decreased together with the progression of the stage of crescent
formation. Similarly, infiltration of leukocytes bearing LFA-1, CR3 and CR4 were observed both in
extra- and intra-capillary areas in early stage of glomerular lesions and rapidly decreased together
with the progression of the stage of crescent formation. These antigens started to decrease at the
stage of cellular or fibro-cellular crescent and almost disappeared at the stage of fibrous crescent.
Extra-capillary expression of ICAM-1 was significantly correlated with extra-capillary infiltration
of LFA-1+ cells (»=0.634, » <0.001) and CR3* cells (»=0.517, p <0.05). Intra-capillary expression
of ICAM-1 was also significantly correlated with intra-capillaty infiltration of LFA-1* cells (»=
0.566, p <0.02) but not with CR3* cells (»=0.171, NS).

These results suggested that ICAM-1/LFA-1 interaction was involved in both the extra- and
intra-capillary infiltration of leukocytes in early stage of human idiopathic crescentic glomerulone-
phritis.
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Table 1. Leukocyte integrins and ligands

Leukocyte integrin CD number Ligand

ICAM-1
ICAM-2
ICAM-3
CD11b/CD18 C3bi
Fibrinogen
ICAM-1
CDl11¢/CD18 C3bi
Fibrinogen

LFA-1 CD11a/CD18

Mac-1 (CR3)

p150, 95 (CR4)
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Table 2. Clinical findings of patients at renal bio-

psy
Diagnosis
Idiopathic Crescentic GN 18 cases
Periarteritis Nodosa 2 cases
Wegener’s Granulomatosis 1 case
Age (years) 61.3+£10.5*
Sex (M:F) 12:9
Urine Protein (g/day) 3.0+2.6*
Urine RBC (/hpf)
0-4 1 case
5-19 0 case
20-49 3 cases
50-99 15 cases
100- 2 cases
BUN (mg/dl) 58.7426.4*
Cr (mg/dl) 4.4+26*

*: mean=+SD
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Table 3. Antibodies used for immunocytochemical study

Antigen CD number Supplier Clone

Immune Cells

Common Leukocyte CD45R Dakopatts 2B11+PD7/26

T-cell CD3 Dakopatts T3-4B5

Monocyte/Granulocyte CD15 Bekton-Dickinson C3D-1

Macrophage CD68 Dakopatts EBM11
Integrin Family

LFA-la CDlla Dakopatts MHM?24

Mac-1 CD11b Dakopatts 2LPM19c

p150, 95 CDl11c Dakopatts KB90
Adhesion Molecule

ICAM-1 CD54 Dakopatts 6.5B5
Epithelial antigen

Vimentin Dakopatts V9

D 4 BFECEHm L, ERIE I FIEEREE LT,
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A= =D&, tHEDFEHE% Spearman DJE{L
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iz 3B x> F FE (B), CD15 BBH:8ER/
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(D) #RT, EXvF UMD EEMEOESEIC

Figure 1. Micrographs of a glomerulus in early stage of crescentic glomerulonephritis by PAS staining
(A) and immunoperoxidase staining showing the proliferation of vimentin* glomerular
epithelial cells (B), the infiltration of CD15* granulocytes/monocytes (C) and CD68*

macrophages (D).

(counterstained with hematoxylin, magnifications X400)
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Figure 2. Micrographs of a glomerulus in early stage of crescentic glomerulonephritis by immunoper-
oxidase staining showing the expression of ICAM-1 (A) and the infiltration of LFA-1* (B),
CR3* (C) and CR4" immune cells (D) (counterstained with hematoxylin, magnifications

X% 400).

o TEW, EIMCHER/RXK-~v 707 7 -
DREPZSERED oS, H21E, RURKEKT
o ICAM-1# 3 (A) & LFA-1 (B),CR3 (O),
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L7:CD68 gk~ a7 v —2i, $7:8NTIE
W AIRL & x5 > F o 2 ifg 1 ICAM-1 O v
KENHE SN, FFC, BN - EA4EC&S 7
7 GO RESED S,

2. FHERERHOREKMERE : K335 0

Figure 3. Micrographs of a glomerulus with apparent crescent formation by PAS staining (A) and
immunoperoxidase staining showing the proliferation of vimentin* glomerular epithelial
cells (B), the infiltration of CD15* granulocytes/monocytes (C) and CD68* macrophages
(D). The infiltratiing leukocytes are obviously decreased compared with those in the
glomerulus in early stage. (counterstained with hematoxylin, magnifications X 400)
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Figure 4. Micrographs of a glomerulus with apparent crescent formation by immunoperoxidase
staining showing the expression of ICAM-1 (A) and the infiltration of LFA-1* (B), CR3*
(C) and CR4* immune cells (D). These integrin+ immune cells are obviously decreased

together with the decrease of ICAM-1 expression.

magnifications X 400)
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(counterstained with hematoxylin,

Table 4. Spearman’s rank correlation coefficients
of immune cell integrins with immune cell
markers

CD45R  CD3 CD15 CD68

Glomerulus Glomerulus

LFA-la 0.471* 0.318 0.216 0.394
CR3 0.590***  0.292 0.598***  0.491*
CR4 0.494* 0.470* 0.306 0.604***
Crescent Hrescent

LFA-1a 0.313 0.554** 0.666*** (.38
CR3 0.405 0.344 (0.534** 0.361
CR4 0.460* 0.483* 0.554** 0.545**

*1p<0.05, **: p<0.02, ***: p<0.01
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gL 727 UBHMEEE OELR
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Table 5. Spearman’s rank correlation coefficients
of ICAM-1 expression with infiltrating
immune cells

CD45R CD3 CD15 CD68
Glomerulus Glomerulus
ICAM-1 0.311 0.321 0.297  0.620*
Crescent Crescent
ICAM-1 0.280 0.388 0.408 0.629**

1 p<0.01, **: p<0.005

Table 6. Spearman’s rank correlation coefficients
of ICAM-1 expression with integrins of
immune cells

LFA-la CR3 CR4
(CD11a) (CD11b) (CD11c)

Glomerulus Glomerulus

ICAM-1 0.566** 0.171 0.534**
Crescent Crescent
ICAM-1 0.634*** 0.517* 0.737%***

*1 p<0.05, **p<0.02, ***: p<0.01, ****: p<0.001
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