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Table 2. Oligonucleotide primer sequences.

PCR products Oligonucleotide sequence Product size (bp) RT-PCR cycles

B-actin

First PCR 5’ sense GGCATCCTCACCCTGAAGTA 496 25
3’ anti-sense CCATCTCTTGCTCGAAGTCC

Nested PCR 5 sense AAATCTGGCACCACACCTTC 262 25
3’ anti-sense AGGGCATACCCCTCGTAGAT

TCR-CB

First PCR 5’ sense ACATAAGGAAGGCTGCATGG 249 30
3’ anti-sense CGTTTTGATCATGGTGTGTGG

Nested PCR 5" sense ATCAGGTGTGTGGGACTTTG 217 30
3’ anti-sense GACTCAGGACAGTGACATCA

IFN-y

First PCR 5’ sense TCTGCATCGTTTTGGGTTCTIC 346 25
3’ anti-sense TCAGCTTTTCGAAGTCATCTC

Nested PCR 5’ sense TGTTACTGCCAGGACCCATAT 242 30
3’ anti-sense ACTCTTTTGGATGCTCTGGTC

1L-2

First PCR 5’ sense ACTACCAGGATGCTCACATT 267 25
3’ anti-sense AAGGTAATCCATCTGTTCAGA

Nested PCR 5 sense GCCACAGAACTGAAACATCTT 201 30
3’ anti-sense TTCTACAATGGTTGCTGTCTC

IL-4

First PCR 5’ sense CTTCCCCCTCTGTTCTTCCT 318 25
3’ anti-sense TTCCTGTCGAGCCGTTTCAG

Nested PCR 5’ sense CTAGCATGTGCCGGCAACTTT 273 25
3’ anti-sense TCGGATCAGCTGCTTGTGCCT

IL-10

First PCR 5’ sense ACAGCTCAGCACTGCTCTGT 327 30
3’ anti-sense AGTTCACATGCGCCTTGATG

Nested PCR 5’ sense CCCAGTCIGAGAACAGCTGCAA 210 30
3’ anti-sense CTGGGTCTTGGTTCTCAGCTT

IL-13

First PCR 5’ sense CTATGCATCCGCTCCTCAAT 391 30
3’ anti-sense TTTACAAACTGGGCCACCTC

Nested PCR 5’ sense ATTGCTCTCACTTGCCTTGG 229 25
3’ anti-sense TCCTGTGGGTCTTCTCGATC

IL-17

First PCR 5’ sense CTTCACCCTGTGGAACGAAT 262 30
3’ anti-sense CGGAATTGGTTCTGGAGTGT

Nested PCR 5’ sense GAGCACATGCACCACATACC 170 25
3’ anti-sense AGGAAACAGTCGCGGAGTGT

RT-PCR: reverse transcription polymerase chain reaction; TCR-CB: T cell receptor B chain; IL: interleukin; IEN-7: interferon-gamma; bp: base pairs.

Table 3. Positivity of cytokines in glomeruli and interstitiums (%).

Glomeruli Interstitiums

Class 11T predominant Class IV predominant Class V Class 1II predominant Class IV predominant Class V
1L-2 197 = 10-3 237 £ 20-3 44-6 * 128 256 = 105 2:8 + 217 279 £ 123
IFN-y 32:3 = 129 n.d. 240 = 10:0 31 +38 n.d. i3+16
IL-4 88:6 = 91 80-4 = 135 857 =71 906 £ 75 84-6 = 135 709 £ 167
IL-10 67:2 + 5-1 677 * 143 700 * 10-3 705 * 64 843+ 65 79:8 *+ 81
IL-13 60:6 = 157 47-6 * 20-5 62:3 £ 93 52:0 £ 92 415 = 134 623 =76
IL-17 447 £ 59 647 £ 10-1* 707 % 6:0* 480 = 42 69-1  8.9* 62:6 = 123

*P < 0:05 versus Class IlI-predominant groups. Results are expressed as mean = standard error of the mean. Statistical significance was determined
using the Mann—Whitney U-test. IL; interleukin; IFN-y: interferon-gamma; n.d.: not determined.
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(A)

IL-4

Fig. 1. Detection of T cells in glomeruli and
interstitium. (A) Stained interleukin (IL)-4,
IL-10, IL-13 and IL-17 were observed in
glomeruli and interstitium areas of the Class
IV-predominant groups. Many IL-4 cells are
observed prominently, mainly in the cells
infiltrating into the glomeruli and interstitium
areas, especially in intraglomerular infiltrating
cells. There are only a few IL-4 cells in the
tubular epithelial cells (TEC) (a, b). IL-10 and
IL-13 cells are observed prominently in some of
the cells infiltrating into the glomeruli and
interstitium areas (c—f). Some stained IL-10
cells were observed in TEC (d). Many IL-17
cells are observed prominently, mainly in the
cells infiltrating into the glomeruli, interstitium
areas and TEC (g, h), especially in
intraglomerular cells and TEC (g) (original
magnification X 100 in a-h). (B) In the Class
1lI-predominant group, some stained IL-17
cells were observed in TEC but almost no
IL-17-positive cells were observed in glomeruli
(). Interferon (IFN)-y cells were not observed

IL-10

IL-13

IL-17

in all the specimens (b). Normal rabbit (©)

immunoglobulin (Ig)G was stained as negative

control (c) (original magnification x 100). (C)

IL-17-positive cells were not observed in all the |
L-17

specimens of minor glomerular abnormalities
(MGA) and minimal change nephrotic
syndrome (MCNS) (a, b) (original
magnification X 100).

cytokines and clinical parameters in SLE patients, such as the
urine protein (UP) level, haematuria, blood urea nitrogen
(BUN) level, serum creatinine (Cr) level, creatinine clear-
ance (Ccr), 50% haemolytic unit of complement serum
(CH50), anti-double-strand DNA (anti-ds DNA) antibodies,
SLEDAI scores, histological Al and CI (Table 4). Good and
significant correlation data are shown in Fig. 3.

Correlation between Th1 cytokine and clinical parameters. In
glomeruli, as known from the tendency of the point dis-
tribution on the charts, the parameters, BUN (r=0-27),
Cer (r=0-31), Al (r=-0-28), CI (r=0-39) and SLEDAI
(r=-0-21) (P<0-05) showed a weak correlation with the
expression level of IL-2 (Table 4). The expression level of
IL-2 showed a good correlation with anti-ds DNA antibodies
(r=-0-53, Fig. 3Aa) and a significant correlation with CH50
(r=0-80, P<0-001, Fig. 3Ab). In the interstitium, haema-
turia (r =-0-36), BUN (r =—0-24), Cr (r =—0-35) and CH50
(r=037) showed a weak correlation with the expression
level of IL-2 (Table4); Ccr (r=0-63) and CI (r=0-404)
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IL-17

Rabbit IgG

MCNS MGA

showed a good correlation with the expression level of IL-2
(Fig. 3Ac, d).

Correlation between Th2 and clinical parameters. In the
glomeruli, haematuria (r=044), BUN (r=-0-44), Cr
(r=-0-41) and CI (r=-0-59) showed a good correlation
with the expression level of IL-4 (Fig. 3Ba-d); SLEDAI
(r=-0-36) and AI (r = —26) showed a weak correlation with
IL-4 (Table4). The expression level of IL-10 showed
a weak correlation with haematuria (r=-0-23), BUN
(r=-039), Cer (r=027), CI (r=028) and CH50
(r=0-31). However, there was almost no finding that showed
any correlation with the expression level of IL-13 except for
BUN (r=-0-21), AI (r=-0-32) and CH50 (Table 4).

In the interstitiums, there was a weak correlation in the
expression level of IL-4 with haematuria (r=0-24), CH50
(r=-0-34), Al (r=0-22), CI (r=-0-33) and anti-ds DNA
antibodies (r=0-28) (Table 4). IL-10 showed a good corre-
lation with UP (r=0-59) (Fig. 3Be) and a weak correlation
with SLEDAI (r =—0-26) (Table 4). The percentage of IL-13
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Fig. 2. (A) Targeted infiltrating cells selected and cut by laser microdissection (LMD). The glomeruli and interstitium areas of a single infiltrating
cell (black arrows) were selected and dissected with a laser microbeam one by one. (B) Analysis of cytokine gene expression in lesions. (a) Detection
of cytokines in the lesions of the renal biopsy specimens from the patients by nested polymerase chain reaction (PCR). Specific expression of
interferon (IFN)-y, interleukin (IL)-2, IL-4, IL-10, IL-13 and IL-17 were identified in the lesions of the glomeruli and interstitium areas from the
renal biopsy specimens of the patients in the Class IIl-predominant groups (n =4), Class IV-predominant groups (1 =7) and Class V groups
(n=4). M: molecular size marker; NC: negative control; PC: positive control cDNA clone. (b) Expression of IFN-y, IL-2, IL-4, IL-10, IL-13 and
IL-17 mRNAs in the glomeruli areas of the Class III-predominant (white bars), Class IV-predominant (hatched bars) and Class V (black bars)
groups was analysed by nested reverse transcription—polymerase chain reaction (RT-PCR). (c) Expression of IEN-Y, IL-2, [L-4, IL-10, IL-13 and
IL-17 mRNAs in the interstitium areas of the Class ITI-predominant (white bars), Class IV-predominant (hatched bars) and Class V (black bars)
groups was analysed by nested RT-PCR (n.d. = not determined). The number of positive samples is shown as a percentage. Error bars represent *

standard error. P < 0-05, by Mann-Whitney U-test.

samples showed a weak correlation with UP (r=-0-35),
haematuria (r=-0-31) and Ccr (r=0-37) (Table 4), and a
good correlation with BUN (r=-0-68), Cr (r=-0-49),
CH50 (r=0-48), Al (r =—0-54) and anti-ds DNA antibodies
(r=-0-43) (Fig. 3C).

Correlation between Thl7 and clinical parameters. In the
glomeruli, UP (r=0-33), Al (r=0-26), CI (r=-0-34) and
BUN (r=0-26) showed a weak correlation with the expres-
sion level of IL-17 (Table 4). Haematuria (r=0-54) and
SLEDAI (r = 0-54) showed a significantly positive correlation
with the expression level of IL-17 (Fig. 3Da, b). In the inter-
stitiums, the positive IL-17 samples showed a weak correla-
tion with BUN (r=0-37), Cr (r=0-38), Al (r=0-29), CI
(r=-0-27) and Ccr (r=-0-36) (Table 4), and a good corre-
lation with haematuria (r=0-47) and SLEDAI (r=0-54)
(Fig. 3Da, b). In particular, focusing upon patients whose
SLEDAI scores are more than 10, there is a highly significant
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correlation between SLEDAI scores and the expression levels
of IL-17 both in the glomeruli (r=0-81, P<0-05) and the
interstitiums (r = 0-87, P < 0-001) (Fig. 3Dc).

Discussion

A cytokine balance of T helper cells in the kidneys of LN
patients has drawn a great deal of attention [5,6]. We analy-
sed the single-cell cytokine profile of the samples from
the LN patients, including IL-13 and IL-17, by LMD. We
observed the predominance of the Th2 cytokine both in the
glomeruli and the interstitiums; this corresponds to the
results of the study using whole kidneys by Murata et al. [6].
However, IFN-y was observed only in the glomeruli of the
ISN/RPS Class IlI-predominant and Class V groups. Chan
etal. [19] reported that up-regulation of IFN-y, IL-2 and
T-bet (the Thl transcription factor) was observed and no
difference was observed in glomerular expression level of any
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Table 4. Correlation between the levels of cytokines and clinical parameters.

Laser microdissection of lupus nephritis

Glomeruli
SLEDAI CH50 ADNA haematuria Cr BUN Al CI UP Cer
1L-2 ~0.214* 0.795%%* —0.53** 0.363* 0.114 —0.27* -0,279% 0.387* 0.045 0.31%
0.049 0.002 0.018 0.046 0.242 0.047 0.047 0.045 0.435 0.047
1L-4 —0.361* ~0.065 0.016 -0.437% -0.405* —0.441** ~0.262* -0,591** -0.115 -0.095
0.046 0.592 0.47 0.042 0.041 0.044 —0.048 0.01 0.34 0.367
IL-10 —0.156 0.308* 0.194 -0.231* 0.019 -0.391* -0.091 0.282* 0.187 0.265*
0.268 0.047 0.143 0.048 0472 0.045 0.626 0.046 0.049 0.047
IL-13 0.001 0.342* -0.192 0.162 0.023 ~0.213* -0.319* 0.022 0.038 0.127
0.499 0.047 0.045 0.146 0.467 0.049 0.047 0.531 0.445 0.325
1L-17 0.541%* 0.123 -0.157 0.543** 0.029 0.264* 0.227* -0.341* 0.333* 0.007
0.017 0.33 0.278 0.018 0.458 0,049 0.049 0.046 0.047 0.488
Interstitium
SLEDAI CH50 ADNA haematuria Cr BUN Al CI UP Cer
1L-2 —0.125 0.37* ~0.175 -0.362* —0.348% ~0.24% 0.173 0.404%* 0.154 0.63**
0.327 0.045 0.265 0.046 0.046 0.048 0.268 0.037 0.29 0.016
1L-4 0.178 ~0.34* 0.279* —0,24* -0.168 0.07 0.221% —0,333* -0.062 -0.084
0.262 0.046 0.047 0.044 0.273 0.401 0.048 0.046 0.413 0.381
IL-10 ~0.26* -0.116 ~0.02 -0.094 0.207 0.037 0.195 0.061 0.586** ~0.058
0.047 0.339 0.471 0.369 0.059 0.447 0.091 0.414 0.012 0,418
IL-13 0.058 0.483** ~0,436** 0.31* —0,486** ~0.675%* —0.541** -0.117 —0.35* 0.371*
0.418 0.033 0.025 0.047 0.039 0.002 0.018 0.338 0.047 0.046
1L-17 0.544*% -0.134 0.476* 0.471* 0.379* 0.374% 0.294* —0.273* —0.028 -0.364*
0.018 0.316 0.036 0.038 0.045 0.042 0.047 0.048 0.459 0.047

Correlation between clinical parameters and cytokines was assessed by using the Pearson correlation coefficient test (r-value showed in up,
*r=02-04, weak correlation; **r = 0-4-0-7, good correlation; ***r = 0-7-0:9, significant correlation. P-value showed in down). UP: urine protein;
RBC/HPF: red blood cell/high power field; BUN: blood urea nitrogen; Cr: serum creatinine; Cer: creatinine clearance; ADNA: anti-double-stranded
DNA; CH50: 50% haemolytic unit of complement serum; SLEDAI: systemic lupus erythematosus Disease Activity Index; Al activity index score;

CI: chronicity index; IL: interleukin.

target genes between the WHO Classes. However, as they
reported, they did not analyse at a single-cell level; therefore,
they could not identify the cellular origin of the detected
mRNA, which is likely to be the reason for the discrepancy
between their results and our results. Morimoto ef al. [8]
reported that Th2 predominance in the peripheral blood
might induce renal lesions, and the co-existence of Th1 and
Th2 might cause haemolytic anaemia or pulmonary lesions
in SLE patients. Our result demonstrates that Th1 has a role
in protecting the kidneys of LN patients; this corresponds to
the results of the experiments on the peripheral blood of the
SLE patients reported by Morimoto et al. Although, conven-
tionally, it was believed that enhanced Th1 cell activation and
IEN-y production might contribute to the development
of autoimmune diseases [26,27], certain findings have
exploded this general hypothesis. For example, experimen-
tal autoimmune nephritis and collagen-induced arthritis
(CIA) was exacerbated in mice treated with anti-IFN-y-
neutralizing antibodies and in IFN-y-deficient or IFN-y
receptor-deficient mice [28]. Haas et al. [29] reported that
IEN-y might play a key role in suppressing the development
of nephritis in MRL/Ipr mice (SLE models).
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In addition to the helper T cells classified into Thl and
Th2 types, another helper T cell subset, Thi7, has been
discovered recently [9]. It has been observed that IL-17 has
a proinflammatory role in many inflammatory conditions
[9], contributing to the pathogenesis of autoimmune and
inflammatory diseases, including SLE [30].

Elevated concentrations of proinflammatory cytokines
(IL-18, IL-17, IL-12) and Th2 cytokine (IL-4) in the SLE
patients were reported [31]. Dong et al. [32] reported that
the cultured peripheral blood mononudlear cells (PBMC) of
LN patients stimulated by IL-17 produced significantly high
levels of IL-6, IgG and anti-ds DNA antibodies. However,
IL-17 did not increase them in cultured PBMC of normal
controls [32]. Crispin etal. [33] have demonstrated that
CD3* CD4°CD8 double-negative (DN) T cells from SLE
patients produce significant amounts of IL-17 and IFN-y,
Furthermore, IL-17* and DN T cells are found in renal
biopsy specimens from LN patients. In our study, we have
confirmed successfully the production of IL-17 in infiltrating
T cells in the kidneys (glomeruli and interstitiums) of the LN
patients at a single-cell level. This suggests that IL-17 may
play an important role in the LN patients. It was reported
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Fig. 3. Correlation between T helper type 1 (Th1), Th2 and Th17 cytokines and clinical and laboratory parameters in systemic lupus erythematosus
(SLE). (A) Correlation between the levels of Thl cytokine interleukin (IL)-2 and anti-double-strand (ds) DNA antibodies (a), 50% haemolytic unit
of complement serum (CH50) (b), creatinine clearance (c) and chronicity index score (d) in glomeruli (black full line and points) and interstitium
(black dashed line and grey points). (B) Correlation between the levels of Th2 cytokines—IL-4 and haematuria (a), blood urea nitrogen (b), serum
creatinine () and chronicity index score (d) in glomeruli (black full line and points). Correlation between the levels of IL-10 and urine protein in
interstitium (black dashed line and grey points). (C) Correlation between the levels of IL-13 and blood urea nitrogen (a), serum creatinine (b),

50% haemolytic unit of complement serum (CH50) (c), anti-ds DNA antibodies (d) and Activity Index scores (e) in interstitium. (D) Correlation
between the levels of Thi7 cytokine (IL-17), haematuria (a) and SLE Disease Activity Index (SLEDAI) scores (b) in glomeruli (black full line and
points) and interstitium (black dashed line and grey points). Correlation between the level of IL-17 and SLEDAI scores (> 10) in glomeruli and
interstitium (c). A simple linear regression analysis was used to evaluate the correlation between the two parameters, P < 0-05.

that cyclosporine A might inhibit the production of IL-17 in
the healthy control and RA patient groups [34]. Cyclospo-
rine A also inhibits IL-15-induced IL-17 production in the
CD4* T cells through down-regulation of PI3K/Akt and
nuclear factor-kappa B (NF-xB) [35]. Inhibition of IL-15-
induced IL-17 production by tacrolimus was also observed
in CD4* T cells [35]. It may be considered that the inhibition
of IL-17 is an important mechanism of the efficacy of these
two kinds of calcineurin inhibitors in the steroid-resistant
LN patients.
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To confirm cytokine production in the kidney by
RT-PCR, we conducted immunohistochemical experiments.
The production of IL-13 and IL-17 were also observed by
immunohistochemistry. Stained IL-17-positive cells were
observed not only in the glomeruli or interstitiums, but also
in the tubular epitheliums of LN patients (Fig. 1), Crispin
et al. [33] reported that IL-17-positive cells were found by
immunofluorescence mainly in the tubule-interstitial zone,
the area where cellular infiltration is mainly found. We made
stains for IL-17-positive cells with anti-human IL-17 in
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the specimens from MGA and MCNS patients; no IL-17-
positive cells were observed (Fig. 1Ca, b). This has demon-
strated that IL-17 may be produced preferentially in SLE
patients. Matsumura et al. also found stained IL-17 in the
tubular epitheliums of LN patients by immunohistochemis-
try (personal communication). Thus, production of IL-17
in the tubules was confirmed by the RT-PCR and LMD
methods. We believe that the RT-PCR technique is more
sensitive than immunohistochemistry and can be used for
quantification of the production of each cytokine.

We analysed the correlation between the expression levels
of Th1, Th2 and Th17 cytokines and clinical parameters. We
found that the levels of IL-2, IL-4, IL-10, IL-13 and IL-17
have a correlation with some clinical and laboratory param-
eters (Fig. 3). A negative correlation was found between the
level of IL-2 and haematuria, BUN, Cr, anti-ds DNA anti-
body and SLEDAI, except for Ccr, CH50 and CI. However,
the IL-17 level was correlated positively with UP, haematuria,
BUN, Cr, Al and SLEDAI, while correlating negatively with
CI and Ccr (Fig. 3). These findings indicate that IL-2 and
IL-17 play opposite roles in SLE development. It is suggested
that IL-2 may play a role in protecting against SLE develop-
ment, while [L-17 might have a reverse effect. Wong et al.
[36] showed significant and positive correlations of plasma
IL-17 concentrations with SLEDAI scores in the patients
without renal disease. Yang et al. {37] showed that patients
with active SLE (SLEDAI > 6) exhibit an increased propor-
tion of Th17 cells in CD3°CD8" T cells from PBMC com-
pared with healthy individuals by flow cytometric analysis,
and a significant positive correlation between the percentage
of Th17 cells and the SLEDAI score. Doreau et al. [38] also
found that the serum of patients with SLE had higher con-
centrations of IL-17 than did the serum of healthy people,
and that IL-17 abundance correlated with the disease sever-
ity of SLE. In our study, the level of IL-17 correlated posi-
tively and significantly with SLEDAI scores both in the
glomeruli and the interstitiums. A highly significant correla-
tion was observed between SLEDAI scores and the level of
IL-17 in both the glomeruli and the interstitiums of active
SLE patients (SLEDAI> 10) (Fig. 3D). We also found that
the level of IL-17 has positive correlations with Al and
negative correlations with CI in both glomerulus and inter-
stitium, although correlations were weak (Table4). This
suggests that IL-17 may play an important role in the inflam-
matory process of a renal disease during the acute phase of
SLE patients. With few IFN-y-positive samples, we did not
analyse the correlation between IFN-y and the clinical and
laboratory parameters, IFN-Y was observed only in the glom-
eruli of ISN/RPS Class IIT-predominant and Class V groups;
accordingly, IFN-y might play a role in protecting against the
inflammatory process in LN patients, as with IL-2. The IL-2
level correlatates good positively with CI, suggesting that
IL-2 might act during the chronic stage of glomerulonephri-
tis (Fig. 3A and Table 4). Nakae et al. [39] found that IL-17
can suppress Th1 cell differentiation in the presence of exog-
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enous IL-12 in vitro, and IFN-y can down-regulate Th17 cell
differentiation. Not only IFN-y but also IL-4 can suppress
IL-17 production in vitro [40,41}. Chu eral. [42] demon-
strated further that IFN-y might regulate susceptibility
to CIA through suppression of IL-17, and IFN-y and IL-4
together had a synergistic effect on suppression of type Il
collagen (CII)-specific IL-17 production during CII restimu-
lation in vitro. This might be the reason why the expression
levels of IFN-y and IL-4 were higher in the ISN/RPS Class
III-predominant group than those of other classes, whereas
that of IL-17 was lower. Th2 cytokine showed inconsistent
results, but it seems likely that IL-13 plays a protective role
in lupus nephritis (Fig. 3C, Table 4).

In conclusion, we have shown that the glomerular infil-
trating T cells might act as Th1, Th2 and Th17 cells, while the
interstitial infiltrating T cells, as Th2 and Th17 cells in the
Class III-predominant and Class V groups. In contrast, both
the glomerular and interstitial infiltrating T cells might act as
Th2 and Th17 cells in the Class IV-predominant group. The
cytokine balances may be dependent on the classification of
renal pathology and IL-17 might play a critical role in SLE
development.
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1

RPEBI SN 9 L RPGN

L A T

L HIC

RO AT M R BR B AR (rapidly progressive glomeru-
lonephritis : RPGN) DRFIE L EIZ KA TE Y, —XikT
13 pauci-immune B, #T GBM $ifFH, S HEA KR KB
N, TXIETIE SLE, MBS FHIME S, Wegener
IFIERE, Goodpasture TEMRRE, SPURMEER, 2V 477
U v e, BV U< F, BRBAMAREEL, AL
ERHERR ETHOND, BN BAR SRR R TSR
FICB ¥ 2 AR ETHER A4 L 34E
7Y —FREI L B E, RPGN KK 3 B EAKNE
RO ZEEE, —RERSEAERIZ 20%, XK
D95 SLE i 3.7 %, HBORUELE 20%, 7VA4 70
7Y VMRV 07 % & VI ILb R < kv As, RPGN D
AMEENTRESBVWERTHZ, ARFTIR, —XiEEm
AT SLE, #BORWEER, 7 V477 v e S
Ex &l REEGHREERICOWTEET 5,

—REREESHRER |

HRRO 7 > — A X 3 &, SEEAKREREA
BB R GBI 7 L 7 9 = v 1.9+ 12 mg/dL &
RPGN @ & e TS TH 32—, REARIF 40132
gHEEL, 7 u—YERTBEABENI -7, — B
RBEAGREBR TP RBEESHRIEBETH D, B
EROEICHURIET 1gG © C3 DRBEEEEDS 2 ik Ao ¥
7 DB OFERDRIEE 03A4 6 1, EEETRBE A RS
ERAIERIEGIC X B RBRORGREREE DBIE - WIEL®, 2 Dfs
RELT, 74 7Y v ¥R PHIERSDR Y <

Immune complex glomerulonephritis and rapidly progressive glomeru-
loneghritis
HOEURERFREHRARATIAR B - WoWwRBRRe
2 A TN R
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AT OB B s

VIBEBATALZZ LIk 2R ABEEBALND, pauc-
immune B2HL GBM Hif Bl Hir, B HARRITL T3
JRZE DO FENRIEORIEIC N E AICREZ D%\,
BECTHEFHEEOEVILEY (electron-dense deposits) A:
EEEO LEM, BN, 23Xy afiiic@igzsnsc
ENL v, $, B0V — bREICL B L, %REE
GHREEAEBRETRD S & MPO-ANCA B4
41.4 %, PR3-ANCA B2 103 %% H5DTED, 5560
JE SLE REBEEHEBELRD S B 3 fildY ANCA BETH -
7o & DIMEVR, 81 HlD ANCA BHRESID 5 & 4 F 235
BABEBEROBWEELWE L T2 LOWELH S,
ANCA B CREESE2 RO 20X EFL T 2 EHas
HH?, ANCA DA ——5 vy FICObEBTRELEZ S
N5,

TR E AR RPON EHE A 2 QR E L TIE
TEMENL L 72 b D3 78, —MIYICIE MPO-ANCA B%
PR3-ANCA BUZMEU BBV R 3 NTE D, Fido 7 v
7 FRE TR, £FE, BAEFEL D RPGN £ & [E
Echs,

I W—TAB%

SLE BRA & %> TEU 3 BHRELZRHLTL— TR
BR E v\, SLE BEHD 50~80 %Iz &1 2, HABITE
FROWEIL LB L, bHMETIE SLE 2 FER L L OB
BASH T3 BERITEE 300 fIREZRD SN TE
b, V—TFAEHIE SLE BEOFEEAECELT 2
BO—oTH 3%, BRERIISET, BEEEOMRDH»
DHDDERT7 R —ELHERELET2VDETCIFIET
HY, 7, HHEIIL B\WHRPON DU CHRIET 2 2 &
bbh 3,

FERF FHCRBOEETH Y, Hillhdz0ikE
BBt TR & Ll B A AR BRMARE, RIS BIER
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xR 1 =7 ABROFEEREE (2004 ISN/RPS 7758)

| B BUNAT Y EOLII—TIBH
WHETHIEERLED, BYHEES  BETATYEDLAIKLEEGHEINE
B Ao Fo AEEEIL—-TABR
WETAYYEY AEECEEEDIEKR, AT VXV LKREESEAE
BLHEE BEECHRET - LRELBEZRHBZE0H B,

N8 BRIL—TXBE

LRIED 50 %ARBICEN - BHNEELFE

A EEINERE, A/CEBMER LCEMELRE C ! BMEARE
VB ORAMEL—TABR(S: St G: 2EIEZCE)

2 HRIUED 50 %L EICER - BHEENFE

A EBIMERE, A/CEBMES LUBEWEE, C ! IBEURE

VB BiEIL—TAB%K

SEMEF I DEEDER L fc LR TREREY

VIB! ETHEREIL—-TABR
90 %L LD RBREHIELL

B, MERELERT 528, HBITR L L QHRRERE
BETHY, REEAEBAY XY AEHE, AR, E
BEIOWTIUC R 5 d, RHTHRE Clg DILER
HETH D, REBEARICENRT 2 HRERE N T S
mkoER L RRL TW5,

DI DV T DR & BT RIC & 5 s R
ZXTED, HERZ 2004 FITRE S L International
Society of Nephrology/Renal Pathology Society (ISN/RPS) 77
F(FE DIHED) ONR—RIITH 3, 2»TH class VIR D
B LT 5 L b TE Y, RPON B IDAT
T —THENG, class [VIZRRERIED 50 %L EDRER
FIREPED SN BV E AN — T AR EERINT
B, BEINARED S bAHIMERED 50 B L% &
20 FAMESEMEN— 7 AGLAV-s ) &, EEINL
SRERIED 9 b AFERZEDS 50 % B G 3 N EAES
Hith — 7 ABH (V-G B) it I hTtws, V-s &
VB I I B B T B i E NIRRT
B, WAL BE L ELRVEESH Y, BROSTNE
RYRBREEIcER > TV EAbLH B, —HIV-GE
i, CEAM»OLHIEOEN, BHRW LAYV XTI L,
EHMEEROMIaEE H 2V RAEEO7 A v —1L—
TREHE L, W, BN RIEETE, B X OHEARE
Wz 8 b 6w 3 EEMRERRD B (R2), £7-SLER
FH DR 20 %k ANCA BHETH Y, V—TABROEER
AT RRE, PR TILE DA & T IR H TR
D 3 EA1E ANCA ZBRTRETHBY,

BRI L LTI, class IV, JEBEMEREE A 7 class I -
V, EERIIC RPON 2 B LAE&1E, AT a4 FIVAR
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= 2 EBNFEEBHEREOESR
SEEIMERE ¢
C BRI A S H D Wb, EMOERIVIME
EHEDS,
ERRREEE
Ak
T T A RIERE
- RERGEEEOME
- JEREME © SRMERASIEE ALK
DAY= —TRE
- BEARELED (£ 7 Vi)
1BRE
- RERATE(L (D ERE - 286
RS
- IR AR

WMELZ7akR 77 I oV REES £ OREIFHIZRO Hf
BahbNs, #ids-DNA HilkPRBEaEORRICLD
U A B, fRREEE, ERRRINREHED
FhbiT\w5, £7, RPGN 04 TL—7 ABRIZME
kD E—RBOEA & 7o T %,

4 BE % ¥ B 45 (Henoch-Schonlein purpura nephritis :
HWM@,mA%iwt?%%ﬁ@é%ﬁé§®¢M%m
WELTREEZMERTHET LIV ¥ — P SEBE (Henoch-
Schonlein purpura : HSP) {24k ) RERAFERTH Do HA
DI, 1T E AR 1~2 82 S H ABIA, 80 %11
B EAMNICRET 275, L SIRBHEIEIICATTS C

SEBIER %
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£ 3 LNAEMBRAOREAKSMEUSKDC £548)

| 8 BN LD M

HB D XYoo LAEIEOH

A RAFREAZR WU OmE - B - BIFET
% 50 %RFBORIRIFICERD B,
EERAT VXV LBBEOREILL ST,

a B b UZAM £DT53.
LERO¥ARK - SEIERE%E 50~75 %DRIREIC
BB,

B & ERRIC,

a BR b UFAME K23,
LROFBS - HHEREE 75 % EORIRIKIC
BB,

PR IRTEE R IR B 2 E R

VE .

VE

VIR :

LbHB, HSP OFIEFRIZ AL 10 FAICK L TAR 15~
2200, A 13BEINTEY, EERICANREIIES Y,
7z, HSP BE B % HSPN OFERIZ/NE 20~28 %,
FEN 49~83 % L INTB D, ADIE ) Y RAHRITE
$, THIRAHSP250 %R & Lz ak— FfEOR
HNC X B L, P 148 EOBEGRTIC 11 BREPEF
2, 13%EBEOEARAE(CCr<30mL/7Y), 14 %lihSE
DERE(CCr<SOmL/MICE>TED, DRHIE R
FRARTH %, HSPN Tl 80~90 %I FIE 4 WL
BRALDPDIRBEZBET L INTED, % IBEHEN
MPRCHAEY 3 23, AIRINIR, SEESERREP R 70—
YHERELZ BT 554, O RPGN 2B T 384805
%,

BHIE O BIEAL 3T D B E O RE L BRI
BIEYT 2 L 3INTED, MMATRE LT3 IgA EMERSY
CIDAF VXY LANDWEEME) A VX AHTHEMESR
BREEBERPMEG & INTWBE, A3 vXy AERO%
WESUEREC LA BRI BE b H 5, BERITE
Do E U T/NRER O ISKDC (HEB/N RE R ¥%S)
TE@RIIWEALATHD, BAgETOHEAI T3,
COFFIFERE L EIERE R ) AREOFEIS cRE
SN, BFRELVEETIEIRTVE, RAFICEIT 2
BERATR L ETFHROMEBEZ B L 2HE T, 15 4%
CCr30mL/BUF &2 28161, 1) MNE 4%, 2) &
FRPEIRZE T AR 2 95 RBRIEDS 50 %KD b D 22 %,
3) VEAMDAY X AEIERE TEAEZ S 2B
03 50 BARWED S D 25 %, 4) VEAMD XG> ¥y At
FEFRZE CERMRE D ABRED 50 BB ED S D 33 %, 5)
SRS 50 BB E 100 %, THo72E LT3,

RPGN Z B L ABEDHEER, BATRIEF AL
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RIBEEHAIE 4 & RPGN

VDG I R 0D, NEERTO R 7 0 —BiEER
b L i 50 BB o RERER IS B BTRELHSEERE & 1 re
HSPN 38 fflic A7 04 FoOLA PSL 20O EL, 3¢
I 80 %A LD REREI N B TR R0 7 REESIC 13
YrUFRA7 7 FeROfE L RFRFERE2B a5~
N DS, RPGN # 8 L7 HSPN 12 Hlich 7 5 1
BE2TO 1 BICERZBRRE D5, A7ul P
ABEETIZENS L, Y 7akA 77 I FHEOEY
B OWTREET 2 HE DS 58, BET HHEO
bd ) —EOHERITT TR, Mg, ¥
HTOEERR L - BEVPERAUEEAERL R 3¢
7z & DWEDH DDA TH B AL 3,

ouATO7Y v mEEEE

797w 7 ) v (eryoglobulin : CG) & i3, Z2lEH I H2HY
L7 % 37°CCEE S - BRI oL, 21 4°C
TAS~T2 BB L 72 & H B L, S o IcEEMmE T
5LIEMT 2ME RS, KB AEEAKRTH S, CG
AT I o Ic REBRIKEER E21T, BEEHD
BRICK D BOERIT), 3BHCOEI N, 1 83E)
IR —FNDEET T v (1gM, 1gG DIETEHWV)TH
D, 2MREY 70— F LD G EE/Z7U—F LD Ig
(IgMk BUDSIZ E A L) DREEE P O, 3 BIZRY 7 u—
FIADIgG ERY 2 0—F LD IeM OFESED 552,
28380 CG I, BANICBRE 7Y v rHisn
TV VRGP Y e FRTFICE B REEAKTHD, 2
B3 M2REARCGMEE $F 9, 2 B3 HCV 0S5
DECRBEINTED, 3 BIZ SLE RIEIDDBERTH S
N3 ENn%\,

BWZICBIL Tk, 1 ECREFFIRboRAShEL
2%, 2 BT 31 %, 3 BUCIE 12 %IT CG I2fE 5 BIRE 234
s, i L CEBEOEFICL D EGTRIEEIN
LOTEETH S, BARFRE LTI, CC IMEREEES
D9 b IIEBEMEE DR - MREREREANY 50 %, ZHEEA
FEMBEREDSKY 25 %, % 7 1 — CREMREEEDHY 20 B CH B 1,
BARRIBELZDIZ ST &40,

BAEBATRE L Ol 2 BPRBMITH Y, HETIXEN
WEIEMEZEAL, X VX AP EE 0N, BEEOZ
Hil7 & DIEMIETEM A REE 2 0 BR)BFTR 2D 5 2
ED% L, ERENIME LTINS L4 2 VIFEOWMEY R
RERAERETAIIC RS, BT CG 2R T 24870
7V v (IgG & IgM 253F) Rtk O RER BRI~ DY,



B fh2 4

EECHRNE TICERBELE T 2REFEELE 2R
O 5%, AEOBKRERPRVES, B - AR mE R
#WHBHIELH B, 38IE CG UNDRBEEEDOES
LALNEROIFIIARFRERT 3,

WEL LT, 79 coBEENHIZH>TATUA F L
aBEMFHEOREERT ), AENHEEZS 70k
757 3IF, Y7uiRY UoERINS, CGHREEZBEH
L LTI Rk 2T e b H 5, AREEREEEL
7R THAERE L X F a4 MEROHEBEY L L
D#EDH Y, RPON OBAEI RSB 59, 1,
HCV HiEBMHEED ) B 80 %I 2 Bl CG MAEAFRD &
1, Z D 30~65 B REREFAMRA SN, ZDFA,
[ENa & ) SE Y VB EOEESRE ST 319,
F 72, AEETH ANCA BHEFIER I, Tk 5HE
DERRWET 2 DI IERIC X 2HBZHBLETDH
%

| BBHHIC l

MEEANEBROBEY - JWER - BRI OWTEE L
Foo WTFNOEBRIZH ANCA BHEAIPHUBEENTE
h, BEBEO7 A0 =Ty 7OOICHERTRICTE:
RiFL T RTR2IERICEST 2 Z LPEETH 5,
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B

RPGN DG

Tl —* A IE B

BT AT M R BRAER T 4 (rapidly progressive glomerulo-
nephritis : RPGN) & WHO 12 X b, T&M:H 3 WidimEiic
FAET AWIRMIMR, EAR, A, 20RIETT 28R
SREGRE L EBI T 5Y, RPON IBEEMICIZ, %
B RERE I MiEtE D & BRI O B iR OTER 2 B0
BN H TR R ERE B KB R ch 2, Lo L,
+ B AT AR IREE R DI S RPGN DRRREE % %
ERRBLHD, BEARORFTRZE Y, ABREEED
B & b BT HISRHIB R 2 CEIT T 2B L BIK
f9IC RPGN & LT b s, k7, HisFhakiifagsi
{4 (antineutrophil cytoplasmic antibody : ANCA), Fi 8Bk
JE R (glomerular basement membrane : GBM) Fi{&, #i DNA
Hitk, REEARLR Lo ANIEES X CEHEGTHE
JNBE L C, pauci-immune # RPGN, #T GBM #i{&#] RPGN
(Goodpasture FEMERE % &), HEHEARE RPGN 12 K H
N, X5 pauci-immune Elid ANCA OXEHIETH 3
myeloperoxidase (MPO) & proteinase~3 (PR3) IZ & ), MPO-
ANCA % RPGN (BB S FEIIRA 2 & &) & PR3-
ANCA %! RPGN (Wegener FIZFERE % & 4) IOWEID I N
%, AT, REEAEE RPGN 2R < ERBIZDWTHE
T B,

RPGN

B EEMEEEB I B Tk, MiEARIEE S B
FHIBGES & D RPGN ORI 2 1TV, BEEE P EEAH
HEZZBRLOD, ZRKIGUCBELRTH, BE, A5V

Treatments of rapidly progressive glomerulonephritis
MHEFEERKRERRER 2 v 7 —BEAR, PR ER AR
GRS BRRELY, PRBRETERAY

273

o B #8 5672/t 5 R

TL Py ar SV ARG GO EEREATEA FE
R RBEINHIZE, FU/ IR TIRRESE, MRk &
2O L 21REN fThbin s,

1. PERE

JKE D National Institute of Health & 1, ANCA BEhEME
RKOEAHIGRE LT, BUBIEHEAT A FH (oral
corticosteroid : OCS) (1mg/kg/H)+> 7 u s 27 7 & F
(cyclophosphamide : CYC) (2 mg/kg/H) %, %7, BIHERIIZ
12 CYC KRB (3~5 mg/ke) % B | £ T
% &) regimen DMRIBE N7, AIBFIC LY 75 %0 BHE
CEEERE B LOREIRIICD L L, BN 20
%% 7'V — 7 (Buropean Vasculitis Study Group : EUVAS) 7z &
I X % ANCA BEIME 413§ 2§ & e iR o &
AR EbED, —BRIBYIMBEL LT OCS & CYC D
HRAREIHE SN TV 5, BORABREAT oA FED
HIAR 583 1 mg/kg/H (K 80 mg/H) T, Mliflatiize
CEELRAMEZEIEAICEAFAT L Py
A (methylprednisolone pulse : MP) 1% 72 > U i3 I S A i
BT LINTVE, CYCHEIRBIL T, 2mg/
kg OREDETH 5%, de Groot & 1& X ¥ T DFER,
IR CYC 23V A B (intravenous cyclophosphamide :
IVCY) i3#8 0 CYC B & iR L ¢, EMELHE L, BifE
ALk {BRTHZELTW3EY, BEUVAS it X 201
CYC iE (2 mg/kg/ H) % 721 IVCY (15 mg/kg X 2~3
) 217 ) B & BB E il B (R4 cycLops :
daily oral versus pulse cyclophosphamide for renal vasculitis)
DIHHSEEE 160 Bl R E L THifTIh, TREBOH
H, BLORCPRFHBRERCEREZIRD Sk
pot?,

D EIIC, BHOBETTIE, OCS+CYC JRHBEDX
BInCwzys, KERKM O RPGN fER I PR3-ANCA
BIRPGN 2% HATVWB I L2 ERT o RENH 2, K
HTld, &b EEFICFHET 5 MPO-ANCA I RPGN 23
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RPGN Dk

MPO-ANCAZ!
RUREITIEE RIEIREE

Fﬁﬁﬁ%%ﬁﬁhﬂﬂ

e

ERAREMEIERE I~V |

!

BlE - ENAE |
YES NO

v v

ke .
— BWE - ENEE }———
YES | = NO

v

BOBEHEXFOAC NE
(PSL 0.6~0.8 mg/kg/H)

XF O KIS 2k
(MP 500~1,000 mg/H x 3 B &)

+
HEE BOBBEEX 7O RE
(PSL 0.6~0.8 mg/kg/B)

2704 RISV AEE
(MP 500~1,000 mg/H x 3 B fEE#8)

+
#EE O BOBBEEX 701 FE
(PSL 0.6~0.8 mgrkg/B)

L ehiak] c MEeR T O —IVREER IS
: XFAA KNIV ZEER

: (MP 500~1,000 mg/H x 3 B BElE#)

| Lt

g LRz R

‘ (CYC 25~100 mg/8)

E £3) IVCY 0.5~1.0 m¥/H/B  Ml#E

——

@ RIEHIHIE
(CYC 25~100 mg/H)
£E)|IVCY 0.5~1.0m¥B/B  ABHEE

BOBBEEZT O/ FEOBSE £4~8BLIAIC20mg/ BRFICHE

[ 1 MPO-ANCA & RPGN DiaHRIEE
PSL : prednisolone, MP : methylprednisolone puilse, CYC : cyclophosphamide, IVCY ! intravenous cyclophosphamide

LHEENE W LD, BREOSHRINEL, EdTPi
FELEZED, EEhEOMEIHFREIC OV TIEERR
o X BRERY, AFOBETIE, OCS 0.8 mg/kg/HAK
OGN, ZhUlbRE LB L, BRICEMT
BryEsY, BPRLERICBETH LY, —H, MP
SR L 2 U CYC % BEF L 2Bl o g ik, CcYC BERIH
PPRARBOEITH o7, L L, REFBRIIGE 7 v
79 = w4l - LE CRP i o & fE G150 il 2 6 £ 41 <
CYC BEREIEME {, X512 CYC HHAFITIFERIC OCS
BEBELSH VRO, WEERERA BRI 2345 &£, MP
FERAIC R CYC BERIBIDIE ) 3, BEFRICERER
Eoboo, EFERIEERCRIFTH-1Y,

MPO-ANCA %l RPGN i ¥ 1J 5 @itk L, BER
FEAR FLR IR % 0556 L - FR A RO EGTRUED
THEDH 2 2%, Bl E P AR RS E & 72 L 2§ Wi,
BB I RS R R E R A D AN R TR
xThoEVY I LEHZELT, 'RPGN ZHFHES (K1,
2)BER S T 3?2, DETHEEE R T 2 B
2 X 2 EIHE TlX, MPO-ANCA E! RPGN 612 flic &1} %
SEH OCS #5813, 1998 SELARTIE 0.84 mg/kg/HTH o 7%
23, 1999~2001 £ T 0.75 mg/ke/ H, 2002 LTI
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071 mg/kg/ H L BEICHA LT 5 2 LAVHIHA LY,

2. BEfE - BIERAVUAERIBREESNICN T 28K

il E BE R AER LY BAE, dolL
¢ MP S LIS SSR R 2 R 5 2 L8
B E XT3, 1970 EREED 6 MP BHIEDHIT S NS
kb, MP BT EEERERESREFC, BT
sk b BT, I BB RESRO o L OWER L,
ZDEFESTRIN TS,

i GBM #ifAE RPGN w8 2 @R L LTERT
B % MR HEETR b ANCA BIEIME 2123 L TikAa b
T\ %, AH MPO-ANCA % RPGN CIAEBRIARHC fithifu
POBEL T 79 i D> WTOBTCI, 21 k77 =
Ly ZBEEMBTIN TR DD, 77 = L AFE
FOHEI L b BRTFRICIEN o, £, Ml
M EEEREREE CARARKINEZ V7 7=V 60
mg/dL B E) Bz 8T 7 7 = LY AREHTHI DR ) B
FPHRRTH - 708, HHEBIER CRP 6.0 mg/dL DA kD
EBEREREIEFTOR, 77 LY ARERTICL S
HFOEGTFREEIRD 5N,

EUVAS I & 2 1fiE 7 L 7 9 = 8 500 tmol/L (5.7 mg/
dL) Bl B EEREE 151 FEFIICRY 5, OCS+CYC Rk
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PR3-ANCA%!
BEETEBRERR

}

it

=,

I
1

EnE - ENEBE

YES

ZFAq R ;&
(MP 500~1,000 mg/H x 3 B f&l3&#s)
+
B BOBEEEXFO1 REE
(PSL0.6~1.0 mgkg/B)

D GEAAR]  ERART IS FO—AREEAES
: 2701 RIS A

i (MP 500~1,000 mg/ B x 3 H &)

; ER TS

: SR

! (CYC 25~100 mg/H)

; £%£)IVCY 0.5~1.0 m¥B/B  AEssE

1
' NO

2709 RISV ZEE
(MP 500~1,000 mg/H x 3 A fEh&E#:)

+
#BEE O BOBBEEXFOM KK
(PSL 0.6~1.0 mg/kg/A)
@ SREIHI%E
(CYC 25~100 mg/H)
£E)IVCY 0.5~1.0 m¥B/B  &EsE

v

ROBBEEZ 7O/ FEDKEE #4~8BLIAIC20my/ HEBICKRE

B 2 PR3-ANCA B! RPGN ODREIE#

WA, MP Bk (15 mg/kg/H X3 HR) £ 7 i3 5 ss o
¥k (60 mL/kg/IB] X 7 [B) %47 5 Wil lF) & Hlscheat 3tk (GRER
¥F MEPEX : methylprednisolone or plasma exchange for
severe renal vasculitis) TIZ¥, 3 A BB OEFERE /21384
RIS MBFSTHERE DL 5 DIREF (69 % vs. 49 %) TH -
Teds, 2D 2/3 DEGIIBENTEAL %D, 2D 25%D
FEGIHHAFE DBICBIE R (BE L L ORRTH -
7.

3. HRRE

HERFIRIRIC B 1) & LUIRRATRRBR & L C18, EUVAS I2 &
% CYC & 7HF 4 7Y  (azathioprine : AZA) & DR &
PR A FAER (FRBA G #R CYCAZAREM : cyclophosphamide
versus azathioprine for remission in generalized vasculitis) 733
h, 0CS(60mg/H)+CYC(2 mg/kg/ ) B FH#HIEEEIC &
DR 7o 144 SEBIC XN LT, IR 3 4 A cye(Ls
mg/kg/ H) #EeHE & AZAQmg/kg/ A) ICEB L 8L T
HIRL 72 DTH B, CYC REGLRE & AZA BHEE L DI
HERBICEERZRLE 11 % vs. 10 % 5 p=0.94), #DE4E:
25 AZA DERESBRE S h T2,

AH MPO-ANCA % RPGN 12 81} 2 WIHIGRR TH D
MERF OCS 5. BIZDWw T, TRPGN BB Tk 20
mg/ ARG & L 7B EDEFRIL 944 % T, 20~30mg/H

275

Tld 83.3%, 30mg/HBAETIZ 500%&, 20mg/ H K
ETLILENEDROEMFELAERICKESEELLT
WY, 2Dk, REEBESIY bu— L IhTon
i, ATEEZ2 R b P OCS % 20 mg/ H A F O L,
ANCA Fifffifi O B 2R % 3 2 /& 121k CYC 25~100
mg/ HOGH%ZZR T2 L LTw3,

4. ZOMOBREE

1) flio> G imisE

ZOMOBBIHIFEE LTAY P L F % — } (methotre-
xate ! MTX) R 74 ¥ ¥ A =7 v RERE A IER T
HHLOWMED DD, BUVAS IZ & 3 MTX JRERE (MTX
15~20mg/38) & CYC #HIFEH (CYC 2 mg/kg/H) & DR
& R E BB GRER 4 77 NORAM : methotrexate versus
cyclophosphamide for early systemic disease) Ti3!), J&ES
e AR% MIX BWRBETIHEERIIE (69% vs.
2%) DD, FHEEAKIZFE 83 % vs. 84 %) TH b, ¥
7o, FIEROBEERSREDS WHIRIIRE A0 T ER
Rt ERE L Tw 3,

e, Ta7x/—VERE 7 = F )\ (mycophenolate mof-
etil : MMF) ® CYC BOEEGiME OB O EME AR L L
TOFRMES, #RRRICNT 2 BREP IR 0B
HHRE I N TV B, BTE, BUVAS K& b, 0CS+CYC



