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Significance of interstitial lesions in IgA nephropathy : A quantitative evaluation of
the interstitial area using an image analyzer for color extraction

Akiko AJIRO, Keiko UCHIDA, Kazuho HONDA, Kosaku NITTA, and Hiroshi NIHEI

Department of Medicine, Kidney Center, Tokyo Women’s Medical University, Tokyo, Japan

Progression to chronic renal failure is influenced by the extent of irreversible interstitial fibrosis. For
a quantitative evaluation of interstitial fibrosis, we attempted color extraction of the interstitial area treated
with Masson-Trichrome stain using an image analyzer. The subjects were 20 cases of IgA nephropathy
with a mean age of 33.4+12.3 years. The interstitial lesions were graded simultaneously by renal patholo-
gists without clinical information. In addition, immunohistochemical studies using specific antibodies
against type III collagen, &-smooth muscle actin and CD34 were performed to further characterize the
interstitial lesions. The percentage of interstitium in the renal cortex evaluated by an image analyzer was
significantly correlated with the pathological grade of fibrous interstitial damage (¢ =0.861, p<0.0002),
the type III collagen—positive area(c=0.954, p<0.0001) and «-smooth muscle actin-positive area (o=
0.686, p=0.0005) . Moreover, the percentage of interstitium was negatively correlated with 24-hr creatinine
clearance (r=—0.744, p<0.0001) and the numbers of peritubular capillaries detected by CD34(r=—
0.649, p<0.0014) . These findings suggest that color extraction of the interstitial area stained with Masson-
Trichrome using image analysis is useful for a quantitative evaluation of the interstitial fibrous lesions in
IgA nephropathy.
Jpn J Nephrol 2003 ; 45 : 84-90.
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Table 1. Characteristics of the antibody and the method of evaluation using immuno-

histochemistry on renal biopsy specimen

Anti-human «SMA
(DAKO Inc.)
(monoclonal)

First antibody

Anti-human CD 34
(NOVO CASTRA Inc.)
(monoclonal)

Anti-human collagen
type 1I1(SBA Inc.)
(goat polyclonal)

Scecond antibody Biotinylated goat
anti-mouse Igs
Third antibody Streptavidin-HRP
Enzyme treatment (=)

Prevalence of results Grading for three steps

Biotinylated goat

anti-mouse Igs

Streptavidin-HRP
(=)

Count for number of

peritubular capillaries

Biotinylated rabbit
anti-goat Igs
Streptavidin-HRP
Pronase K for 20 min.
Image analysis of color
extraction
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Table 2.
IgA nephropathy

Clinical and histological features at the time of renal biopsy in 20 patients with

. Age Urinary protein 24 hr Ccr  Pathological grade of Area of fibrous
Patient Sex . . . . .
(years) (g/day) (m!/min) interstitial change interstitium (%)
I M 34 I.0 98.5 0 30.1
2 F 16 0.0 [15.0 0 22.7
3 F 25 0.0 107.0 0 34.1
4 F 24 1.7 99.6 0 32.4
5 F 50 I.0 84.0 0 35.3
6 F 27 0.2 84.0 | 43.9
7 M 38 0.1 83.9 | 41.9
8 F 28 0.5 113.2 | 32.7
9 F 18 0.4 [11.0 | 31.2
10 M 42 0.7 95.9 | 32.7
Il F 28 0.7 64.4 2 38.1
12 M 17 |.6 58.9 2 50.9
13 F 34 2.2 74.5 2 39.1
14 F 29 0.0 92.3 2 49.2
15 F 47 0.4 78.0 2 43.8
16 M 32 0.0 58.1 3 48.2
17 M 22 4.9 40.9 3 65.1
18 F 48 0.8 64.0 3 68.2
19 F 57 0.9 43.0 3 53.6
20 F 52 0.8 80.0 3 67.2
Mean = SD 33.4%£12.3 0.9%1.1 79.1%28.6
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Pathological grade of interstitial change
Fig.2. Correlation between the interstitial area evalua-

ted by an image analyzer and pathological grade of
interstitial damage in patients with IgA nephropathy
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Fig. 1.
Masson-Trichrome staining and a

A representative example of

color extraction image on a com-
puter in renal biopsy specimens
from a patient with IgA nephropa-
thy

a, b, c,d : Masson-Trichrome
with grade 0, |, 2 and 3, respectively.
(% 40)

e, f, g, h : color extraction images of a, b,

staining

¢ and d, respectively. (X 40)
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Fig.3. Correlation between the interstitial area evalua-

ted by an image analyzer and 24-hr creatinine clear-
ance in patients with IgA nephropathy
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Fig.4. Expression of type Ill collagen in renal biopsy specimens from patients with IgA nephropathy
a: grade |, b : grade 3 (Xx200)
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Fig.5. Correlation between the interstitial area evalua-

Number of peritubular capillaries

ted by an image analyzer and type Il collagen-posi-
tive area in patients with IgA nephropathy (x200)
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Fig.7. Correlation between the interstitial area
evaluated by an image analyzer and numbers of
peritubular capillaries in patients with IgA ne-
phropathy (X 200)

Fig. 6. CD34 expression on the peritubular capil-

laries in renal biopsy specimens from patients
with IgA nephropathy
a:grade |, b : grade 3 (X200)
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