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Fig.1. Glomerular deposits of C4-bp in a case of IgA nephropathy.
Immunofluorescence (IF) was observed predominantly in the mesangial area and faintly
along the capillary walles.

Fig. 2. BIH deposits in the same case as Fig. 1.
Immunofluorescence of B1H located oredominantly in the mesangial area as did that of C3

or C4-bp.
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Table 1. Frequencies of positive IF for complement components and complement control proteins
in various renal diseases

Immunofluorescence
Case Cd-bp Clq C4 C3 AIH

(%) (%) (%) (%) (%)

IgA nephropathy 31/52 (60) 3/47(6.4) 13/44 (30) 46/52 (87) 39/46 (85)
SLE 10/10(100) 10/10(100) 10/10(100) 10/10(100) 10/10(100)
MPGN 8/8 (100) 8/8 (100) 7/7 (100) 8/8 (100) 8/8 (100)
AGN 1/5 (20) 0/5 (0 2/5  (40) 5/5 (100) 3/4 (75)
Membranous nephropathy 5/7 (71) 2/7 (29) 3/7 (43) 3/7 (43) 3/4  (75)

The numerator denotes the number of patients with positive IF and the denominator denotes the
number of patients examined. (%), the percentage of positive IF.

Table 2. Frequencies of positive IF for complement components and SLH in IgA nephropathy
patients with and without glomerular C4-bp deposits

Immunoflorescence
Patients Clg C4 C3 BlH
(%) (%) (%) (%)
C4-bp positive 2/26(7.7) 11725 (44)* 29/31 (94) 25/28 (89)
C4-bp negative 1/21(4.8) 2/19 (11} 17/21 (81) 14/18 (78)
Total 3/47(6.4) 13/44 (30) 46/52 (87) 39/46 (85)

The numerator denotes the number of patients with positve IF and the denominator denotes the
number of patients examined. C4-bp positive, patients with glomerular C4-bp deposits; C4-bp negative,
patients without glomerular C4-bp deposits. *, p<0.05 by Fisher's exact probability test.

Table 3. Relationship between deposits of immunoglobulin types and complement components
or complement control protein

Immunofluorescence
Patients Cdbp Clg 4 C3 BLH
(%) (%) (%) (%) (%)
IgA only 3/8 (38) 0/8 (0) /7 (14) 8/8 (100) 6/7 (86)
IgA +other IGs 27/42 (64) 3/37(8.1) 12/36 (33) 37/42 (88) 33/38 (87)

The numerator denotes the number of patients with positive IF and the denominator denotes the
number of patients examined. IgA only, patients with glomerular IgA deposits but without other im-
munoglobulin deposits ; IgA + other IGs, patients with glomerular IgA deposits accompanied by IgG
and/or IgM.
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Table 4. Relationship between grade of glomerular histologic changes and deposition of IgG, 1gM,
complement components or complement control proteins in IgA nephropathy patients

Glomerular Immunofluorescence
histologic I

2G IgM C4-bp Clg C4 C3 Bl1H
changes (%) (%) (%) %) (%) (%) (%)
Group [ 1/2 (50) 1/2 (500 0/2 (0) 0/2 (0 0/2 (0) /2 (50) 2/2 (100)
Group I 21/32 (66) 24/31 (77) 18/33 (55) 1/31(3.3) 8/27 (30) 31/33 (94) 23/28 (82)
Group I 9/16 (56) 15/17 (88) 13/17 (77)* 2/14 (14) 5/15 (33) 14/17 (82) 14/17 (82)

Total 31/50 (62) 40/50 (80) 31/52 (60)  3/47(6.4) 13/44 (30) 46/52 (87) 39/46 (85)

The numerator denotes the number of patients with positive IF and the denominator denotes the
number of patients examined. Group I, minimal lesions; Group II, mesangial lesions which are
intermediate between Group I and Group Il ; Group I, mesangial proliferative lesions with
moderately advanced changes such as crescent, hyalinosis and sclerosis in more than 30 % of all

glomeruli obtained.

*, different from other groups (p<0.05) by Mann-Whitney’s U test.

Table 5. Serum levels of C4-bp, S1H or complement components in patients with IgA nephropathy
in comparison with normal subjects or patients with mesangial proliferative glomerulone-

phritis (PGN) without IgA deposits

Case

Serum level (%)

Cd-bp AIH

Clq C3 C4 C5

Normal subjects
(n=20) 99.6+12.0

IgA nephropathy
(n=36)

PGN without IgA
deposits (n=12)

115**£19.1 103£16.6

106+25.9 103£23.4

100+16.0 98.8+14.3 100£10.6
109£23.9 113*+22.1

96.8£14.0

100£23.7 102+9.5

109+32.4  98.4%16.7
104£19.4

113+31.3 106+20.2

The results represent percentages (meantSD) of normal pool serum
** p<0.01; * p<0.02 compared with normal subjects. (unpaired Student’s t test)
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Fig.3. Serum levels of C4-bp in normal controls and patients with IgA nephropathy, SLE,
MPGN, liver cirrhosis or RA.
Each dot was expressed as percentage of the pooled normal serum level. The shaded area
indicates the normal range. p, unpaired Student’s t test.
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Abstract

To elucidate the role of the complement system in IgA nephropathy, complement control
proteins were investigated by focusing on the modulation of complement activation. C4-binding
protein (C4-bp) is an essential protein for regulating the proteolysis of C4b by C3b inactivator
(C3bINA), and the presence of this protein is a sensitive indicator of classical pathway activation,
B1H globulin (B1H) is an important protein for regulating the C3b amplification cycle through
cleaving C3b as a cofactor of C3bINA, and its presence represents a state of alternative pathway
activation. Glomerular deposits of C4-bp, f1H and C4 were tested with the indirect immuno-
fluorescence (IF) staining and deposits of IgA, IgG, IgM, Clq and C3 were stained by the direct
IF method. Serum concentrations of complement control proteins and complement components
were measured by the single radial immunodiffusion emthod. Glomerular C4-bp deposits were
found in 60% of patients with IgA nephropathy, while C4 deposits were in 30%. Glomerular
deposits of f1H were found in 85% of patients with IgA nephropathy. The frequency of glome-
rular deposits of C4-bp tended to be higher in the group with deposits of vauious immunoglobu-
lin types than in the group with deposits with IgA alone and it increased paralle] with the prog-
ression of glomerular histologic changes. The serum C4-bp level was higher in IgA nephropathy
patients. No significant correlation was found between the serum level of C4-bp or $1H and the
extent or distribution of tissue deposits of these complement control proteins. These results
.suggest that glomerular C3 deposits in IgA nephropathy are attributable to the activation not
only of the alternative pathway but also of the classical pathway, and the latter activation takes
place locally in glomeruli with advanced histologic change or with various immunoglobulin
deposits in IgA nephropathy.
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