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Background: Recently, combination of tonsillectomy and steroid pulse therapy was reported to be effec-
tive as the treatment of the immunoglobulin A nephropathy (IgAN). However, the gene expression differ-
ence between the tonsils in patients with IgAN and those in control patients is not established.

Methods: We performed tonsillectomy combined with steroid pulse as a treatment to IgAN, analyzed the

Keywords: gene expression in the tonsils (N = 23) using microarray, compared with those with patients suffering
Immunoglobulin A nephropathy from chronic tonsillitis (N = 22). From some candidate genes related with IgAN, we confirmed the apoli-
E::r?lexpression poprotein B messenger RNA-editing enzyme catalytic polypeptides 2 (APOBEC2) gene expression in the
APOBEC2 tonsil and we also analyzed its expression levels and clinical features.

Results: Up-regulated genes seem to be categorized into two groups. One group belongs to the muscle
related genes which might be caused by structural differences. The other group includes the immune sys-
tem-related genes, such as APOBEC2, CALB2, DUSP27, and CXCL11. APOBEC2 was positively stained in the
epithelium and the peripheral region of the germinal center in both tonsils. APOBEC2 expression level
was negatively related with serum igg level, but did not correlate with clinical course after tonsillectomy.
Conclusion: We confirmed gene expression differences related with immune system and muscle struc-
ture. The APOBEC2 was confirmed to be elevated in the tonsils with IgAN patients, and the gene expres-
sion level was negatively related with serum igg level in overall patients. These results might be helpful

Tonsillectomy

to reveal the mechanism of IgAN.

© 2010 Elsevier Inc. All rights reserved.

Introduction

Immunoglobulin A nephropathy (IgAN) is the most common
form of primary glomerulonephritis in the world [1]. It is charac-
terized by IgA deposition to glomerular mesangial cells in patho-
logical point of view and sometimes macroscopic hematuria after
upper respiratory infection in clinical point of view. Since it was
firstly reported by Berger in 1968, the etiology and cause of the dis-
ease has been an ultimate mystery. Recently, polymorphisms re-
lated with progression of IgAN were reported in a comprehensive
manner from our group, but the origin of the disease has remained
unclear [2]. In 1997, Koyama et al. reported that 39% of the patients
with IgAN end up in dialysis or death in 20 year, which turned out
to be of poor prognosis [3]. But there is no specific therapy to the
disease, although anti-platelet drug, cortcosteroid, angiotensin
converting enzyme inhibitor or angiotensin II receptor blocker
are clinically used.

* Corresponding author. Fax: +81 6 6879 3857.
E-mail address: nagasawa@kid.med.osaka-u.ac.jp (Y. Nagasawa).

0006-291X/$ - see front matter © 2010 Elsevier Inc. All rights reserved.
doi:10.1016/j.bbrc.2010.01.120

In consideration of the high frequency in general and especially
in the young and the poor renal prognosis of the disease, some
strong therapeutic strategy had been urgently needed. It is also a
well known fact that in upper respiratory infection such as tonsil-
litis, IgAN patients often manifest the deterioration of urinary find-
ings; macroscopic hematuria. Tonsil is one of the important
immune organs, constituting the ring of Waldeyer whose function
is considered to be closely related to mucosal immune system.
Therefore, recently, tonsillectomy is a focus of much attention in
treating these diseases.

In the wake of this trend, recently, combination of tonsillectomy
and steroid pulse therapy was reported to be effective [4-6] and
tonsillectomy alone was reported to have a favorable effect to
the IgAN [7], while there is some controversial opinion against
tonsillectomy in IgAN [8]. However, the gene expression difference
between the tonsils in patients with IgAN and those in control
patients is not established.

We performed tonsillectomy combined with steroid pulse as a
treatment to IgAN, analyzed the gene expression in the tonsils
using microarray, and compared them with those with patients
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suffering from chronic tonsillitis. From some candidate genes re-
lated with IgAN, we confirmed the apolipoprotein B messenger
RNA-editing enzyme catalytic polypeptides 2 (APOBEC2) gene
expression in the tonsil and we also analyzed its expression levels
and clinical features.

Materials and methods

Patients enrollment. Tonsil tissues of the IgAN patients were ob-
tained from 73 consecutive patients who were over 17 years old,
undergoing tonsillectomy at Osaka university hospital from 2004,
April to 2007, May. The diagnosis of the IgAN in these patients
was confirmed by the renal biopsy prior to the tonsillectomy. From
these 73 patients, we picked up all patients whose proteinuria and
hematuria were perfectly ameliorated within 2 years after tonsil-
lectomy and steroid pulse therapy, because the tonsils in these pa-
tients might be related with IgAN. Twenty-three patients fulfilled
the criteria. The 22 control tonsil tissues were obtained from the
patients suffering from chronic tonsillitis at tonsillectomy. One
sample of tonsil tissues in IgAN patients group was eliminated be-
cause of the small amounts of RNA. Patients characteristics are de-
scribed in Table 1.

Written informed consent was obtained from all participating
subjects. This study was approved by the ethical committee of Osa-
ka University Graduate School of Medicine, which abides by the
Helsinki Declaration on ethical principles for medical research
involving human subjects.

DNA microarray analysis. The quality of the RNA samples was
examined using the RNA 6000 Nano LabChip Kit (p/n 5065-4476)
on the Agilent 2100 Bioanalyzer (G2940BA; Agilent Technologies,
Inc., Palo Alto, CA, USA). Total RNA (500 ng) from 23 IgAN patients
or 22 control patients was reverse-transcribed using oligo-dT prim-
ers containing the T7 RNA polymerase promoter sequence, and the
cDNAs were then subjected to in vitro transcription using T7 RNA
polymerase to label cDNAs with Cy3 or Cy5 (CyDye, GE healthcare,
Bio-sciences Corp., Piscataway, NJ, USA). Cy-labeled cRNA from IgAN
patients (1 mg) was mixed with the same amount of reverse color
Cy-labeled product from an equal amount of pooled cRNA from con-
trol patients. Labeled cRNAs were fragmented to an average size of
approximately 50-100 nt by heating at 60 °C in the presence of
10 mM ZnCl,, and the samples were then added to a hybridization
buffer. Hybridizations with the Agilent’s whole human genome
microarray (Hu44K) (Agilent Technologies, Inc. Santa Clara, CA,
US) were conducted at 40 °C. After hybridization, slides were
washed and scanned using an Agilent confocal laser scanner
(G2565BA). Fluorescence intensities on scanned images were quan-
tified, corrected for background noise and normalized. Fluorophore

Table 1
Patient characteristics.

reversal (dye swap) duplicates were used in two-color DNA micro-
array experiments.

Quantitative real-time PCR. In order to quantify the expression of
mRNA, real-time SYBR-Green PCR analysis was performed. Briefly,
0.4 pg of RNA was converted to single-strand DNA using random
primers and SuperScript II (Invitrogen, Carlsbad, CA, US). Each cDNA
was mixed with 0.2 uM forward and reverse primers, and 10.0 pl of
GYBR Green Master Mix (Applied Biosystems, Foster city, CA, US).
PCR was performed with an Applied Biosystems 7900 real-time PCR
system. The primer sets had the following sequences: Human CALB2
forward, 5’-acattgacgagcatgagctg-3'; Human CALB2 reverse, 5'-ggtag
agcttcectgectet-3'; Human DUSP27 forward, 5'-aaggacacagaggagga
gca-3’; Human DUSP27 reverse, 5'-ctgcatctgagaccatcgaa-3'; Human
PIGR forward, 5'-aacgggagagaaggaagtgg-3’; Human PIGR reverse,
5'-gtggagatggctgggaaga-3'; Human APOBEC2 forward, 5'-accatttgga
gctggacaac-3'; Human APOBEC2 reverse, 5'-ccttgggtgagcaattagg
a-3’; Human CXCL11 forward, 5'-agtcctggaaaagggcatct-3'; Human
CXCL11 reverse, 5'-tcacccacctttcatccttc-3'; GAPDH forward, 5'-gagtc
aacggatttggtcgt-3'; GAPDH reverse, 5'-ttgattttggagggatctcg-3'.

Quantitative real-time PCR of APOBEC2 using large IgAN patient
samples. To confirm the up-regulation of APOBEC2 in IgAN patients,
we analyzed the APOBEC2 expression level using more tonsil sam-
ples from 73 IgAN patients. This extended IgAN patients includes
the original IgAN patients and the patients whose proteinuria
and hematuria did not ameliorated after tonsillectomy or whose
observation periods was not sufficient after tonsillectomy. There
was no significant difference of clinical parameters between the
original IgAN patients group and the extended IgAN patients group
except period to remission of proteinuria and hematuria (shown in
Table 1). The quantitative real-time PCR analysis was performed
using the same primers.

Histological analysis of APOBEC2 in human tonsil tissue. For histo-
logical analysis of human tonsil, the tissues were fixed in 4% para-
formaldehyde (PFA)/PBS just after tonsillectomy. Immunostaining
was done using anti-human APOBEC2 rabbit antibody (Abcam
plc, Cambridge, UK). Sections were incubated at 4 °C overnight
with APOBEC2 antibody, washed three times with PBS and incu-
bated at room temperature for 30 min together with the biotinyl-
ated secondary antibody. After another washing with PBS, the
sections were incubated at room temperature for 30 min with VEC-
TASTAIN elite ABC Reagent (Vector Laboratories, Burlingame, CA,
US), and in peroxidase substrate solution for 40 s.

Analysis of APOBEC2 gene expression levels and clinical features.
The relationship between the APOBEC2 expression level and clini-
cal features were analyzed in IgAN patients and in overall patients
including control patients. Clinical course after tonsillectomy
between the IgAN patients with high APOBEC2 level and those
with low APOBEC2 level were analyzed by Kaplan-Meier method.

IgAN group (N =23)

Extended IgAN group (N=73) Control group (N=22)

32 (24-45) 31 (20-40)
4173 12/22
91.1£2538 1242+415
0.50 (0.24-0.95) 0

3005 (230.3-371.8) 261 (211-394)
46 (31-97) 320 (160-2560)
80 (40-320) 119.9 (49.5-234.4)
125.7 £22.6 104 (86-122.5)
21.5 (18.0-26.0) 22 (20-25.5)
431+92 458 (38.2-49.4)
32/73 0/22

Age 32 (24-46)
Sex (female) 11/23
GFR™ 9234232
Proteinuria 0.38 (0.10-0.51)
IgA 320 (225-392)
ASO™ 80 (60-320)
ASK” 53 (34.5-100.5)
Cc3 119.1+£183
c4 19 (18-23.3)
CH50 41.2+85
History of macrohematuria 10/23
Period to remission of proteinuria (month) 3.9 (0.6-6.5)
Period to remission of hematuria (month) 6.5 (5.1-10.7)
* P<0.05.
“ P<0.01.
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Statistical analysis. Normally distributed continuous variables
were expressed as means * SD, and non-normally distributed con-
tinuous variables as median (interquartile range). Categorical vari-
ables were expressed as proportions. All analyses were based on
available data without any imputation method. For comparison be-
tween the two groups, the Student t-test was used for normally
distributed continuous variables, the Mann-Whitney test for
non-normally distributed continuous variables, and y? test for cat-
egorical variables. Variables with skewed distribution were en-
tered to univariate and multivariate regression model after log
transformation. Correlation between two variables was examined
by linear regression analysis. Correlation coefficients were calcu-
lated using Pearson’s method. Kaplan-Meier analysis using Log-
rank test was used to compare survival rate. P values less than
0.05 were considered statistically significant. All statistical analy-
ses were performed using JMP for windows version 5.1 (SAS Insti-
tute Inc., Cawy, NC, US).

Results
Clinical characteristics of 23 IgAN patients and 22 control pa-

tients are presented in Table 1. Mean glomerular filtration rate
(GFR) in IgAN patients was 92.3 ml/min, while GFR in control

Table 2
Up-regulated genes in tonsils of IgAN compared with those of tonsillitis.

group was 124.2 ml/min. GFR was calculated using GFR estimated
equation [9]. Urinary protein in IgAN patients was 0.38 (0.1-
0.51) g/day. ASO and ASK in control group were significantly higher
than those in IgAN patients, probably because control group pa-
tients included many patients suffering from chronic tonsillitis
such as streptococcal infection.

After the mRNA quality was checked, microarray analysis was
performed. Up-regulated genes and down-regulated genes in [gAN
were summarized in Tables 2 and 3, respectively. Up-regulated
genes seem to be categorized into two groups. One group belongs
to the muscle related genes such as myosin, heavy polypeptide 1,
small muscle protein, and troponin T3. Tonsils in chronic tonsillitis
patients were obviously larger than those in IgAN patients. The
structural difference in the tonsils between in IgAN patients and
in chronic tonsillitis was known [10]. The up-regulation of these
kinds of muscle structure genes might be caused by these struc-
tural differences. The other group includes the immune system-
related genes, such as CALB2, DUSP27, APOBEC2, and CXCL11. In
down-regulated genes, PIGR was also immune-related genes.

The immune system-related genes whose hold changes were
more than 2 or less than 1/2 were considered to be related with
IgAN. Therefore, we confirmed the fold change of CALB2, DUSP27,
APOBEC2, CXCL11, PIGR using real-time PCR methods (data not

Gene No. Fold change Primary sequence name Sequence description
1 3.44597 AF319957 FKSG22
2 3.3604 MYH1* Myosin, heavy polypeptide 1 (MYH1)
3 3.2843 CALB2 Calbindin 2, 29 kDa (calretinin) (CALB2)
4 2.48523 DUSP27 DUSP27
5 2.19025 HBG1 Hemoglobin, gamma A (HBG1)
6 2.12117 APOBEC2 Apolipoprotein B mRNA editing enzyme, catalytic polypeptide-like 2 (APOBEC2)
7 2.10019 CXCL11 Chemokine (C-X-C motif) ligand 11 (CXCL11)
8 2.08785 NEB Nebulin (NEB)
9 2.07118 SLN Sarcolipin (SLN)
10 2.04012 SMPX* Small muscle protein, X-linked (SMPX)
11 2.0029 TNNT3 Troponin T3, skeletal, fast (TNNT3)
12 1.98673 FNDC5 Fibronectin type IIl domain containing 5 (FNDC5)
13 1.97052 SPP1 Secreted phosphoprotein 1 (osteopontin, bone sialoprotein I, early T-lymphocyte activation 1) (SPP1)
14 1.91718 RAI3 Retinoic acid induced 3 (RAI3)
15 191314 FLG Filaggrin (FLG)
16 1.71255 C200rf85 Chromosome 20 open reading frame 85 (C200rf85)
17 1.56927 CEACAM7 Carcinoembryonic antigen-related cell adhesion molecule 7 (CEACAM7)
18 1.56623 LGALS7 Lectin, galactoside-binding, soluble, 7 (galectin 7) (LGALS7)
19 1.52044 GSTA2 Glutathione S-transferase A2 (GSTA2)
20 1.51056 Cc7 Complement component 7 (C7)
Table 3

Down-regulated genes in tonsils of IgAN compared with those of tonsillitis.

Gene No.  Fold change  Primary sequence name  Sequence description
1 —5.70085 NM_152399 Hypothetical protein FLJ30834 (FLJ30834)
2 -3.8934 ALB Albumin (ALB)
3 —2.89827 C200rf114 Chromosome 20 open reading frame 114 (C200rf114)
4 —2.48895 CGREF1 Cell growth regulator with EF hand domain 1 (CGREF1)
5 —-2.35137 PIGR Polymeric immunoglobulin receptor (PIGR)
6 -2.31104 CHGB Chromogranin B (secretogranin 1) (CHGB)
7 —2.26152 Al1916628 Al1916628 wa28h04.x1 NCI_CGAP_Kid11 Homo sapiens cDNA clone IMAGE:2299447 3’
8 —2.24077 PLUNC Palate, lung and nasal epithelium carcinoma associated (PLUNC), transcript variant 1
9 —2.23702 THC2439430 ALU8_HUMAN (P39195) Alu subfamily SX sequence
10 —2.19688 SCGB3A1 Secretoglobin, family 3A, member 1 (SCGB3A1)
11 —2.18676 DMBT1 Deleted in malignant brain tumors 1 (DMBT1), transcript variant 2
12 —2.07256 BPIL1 Bactericidal/permeability-increasing protein-like 1 (BPIL1)
13 -1.94105 RASD1 RAS, dexamethasone-induced 1 (RASD1)
14 —1.93965 MUC5B Mucin 5B precursor
15 —1.60687 RPS26 Ribosomal protein S26 (RPS26)
16 —1.59478 AZGP1 Alpha-2-glycoprotein 1, zinc (AZGP1)
17 —1.55093 TF Transferrin (TF)
18 —1.52548 CASC5 Cancer susceptibility candidate 5 (CASC5), transcript variant 1
19 —1.50124 SERPINA5 Serine (or cysteine) proteinase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 5 (SERPINA5)
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shown). From these candidate genes, we made further analysis for
the APOBEC2 because the function of the gene remained unknown,
but the function of this gene family is considered to be one of the
key switches of B cells proliferation in immune system [11,12].

We measured the APOBEC2 gene expression level, but there
was no significant difference in clinical features between IgAN
group and control group. No statistical difference might be caused
by small sample size, because APOBEC2 in IgAN patients tended to
be higher than that in control group. There were other tonsil sam-
ples which were not used in the original microarray analysis, be-
cause we picked up the tonsils from IgAN patients whose
proteinuria and hematuria were completely ameliorated. As shown
in Table 1, there was no significant difference between original
IgAN group and the enlarged IgAN group. We measured the APO-
BEC2 gene expression level of enlarged IgAN patients, and there
was statistically significant difference between those in the en-
larged IgAN patients and those in control group (Fig. 1).

We investigated the distribution of APOBEC2 gene in patients
and control tonsils. APOBEC2 was positively stained in the epithe-
lium and the peripheral region of the germinal center in tonsils
(Fig. 2). There was no obvious difference of the distribution pattern
between in tonsil of the IgAN and in that of control tonsil.

We analyzed the relationship between the APOBEC2 gene
expression and clinical features of the IgAN patients and overall
(N=95) patients using simple and multiple regression analysis

Real time PCR P<0.05

2.57

2_.

APOBEC2/GAPDH mRNA

0 T
IgAN 73 patients Control 22 patients

APOBEC2

Fig. 1. Tonsillar APOBEC2 gene expression level in extended IgAN patients group
and in control patients. APOBEC2 in IgA patients (N =73) is higher than that in
control patients (N =22) (P<0.05).

(Table 4). Only IgG was negatively related with APOBEC2 in simple
and multiple regression analysis (r = —0.27, P < 0.05). This relation
between APOBEC2 gene expression level and IgG was shown in
Fig. 3. When expanded IgAN patients were divided into two groups
according to the median of APOBEC2, there is no significant differ-
ence of time to remission of proteinuria and hematuria between
high APOBEC2 group and low APOBEC2 group in Kaplan-Meier
analysis using Logrank test (Fig. 4).

Discussion

We analyzed the gene expression level in tonsils with IgAN pa-
tients and compared with those with control patients. The genes
related with immune system and muscle structure were elevated
in IgAN patients. APOBEC2, which was considered to be related
with B cell proliferation, was confirmed to be elevated in the ton-
sils with IgAN patients, and the gene expression level was nega-
tively related with serum IgG level in overall patients.

The tonsil in IgAN has several characteristics compared with
that in chronic tonsillitis. The difference of the tonsil was catego-
rized into two groups. First category of characteristics is the change
in tonsillar histological structure. T cell nodules in tonsil with IgAN
patients were enlarged, especially in younger patients, and a few T

Table 4
Simple and multiple regression analysis of the factors which have influence upon
APOBEC2 gene expression level.

IgAN patients Overall patients
r P R P
Sex (female) 0.18 NS 0.12 NS
Age 0.12 NS 0.16 NS
GFR 0.013 NS -0.13 NS
c3 -0.032 NS —0.088 NS
C4 -0.019 NS —0.064 NS
IgA —0.038 NS 0.059 NS
IgG -0.19 NS -0.27 P=0.011*
U-P/U-Cr ~0.13 NS L <
Overall patients
i P
Sex (female) 0.11 0.036"
Age 0.23 0.095
GFR - NS
1gG —0.00058 0.00417"
R? 0.14
" P<0.05.
" P<0.01.

Fig. 2. Immunohistochemistry analysis of APOBEC2 in tonsil. (A) APOBEC2 staining in epithelium of tonsil in IgAN patient (x400 magnification). (B) APOBEC2 staining in

germinal center of tonsil in IgAN patient (x200 magnification).
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cell nodule contain high endothelial venules and nonlymphoid
cells, while T cell nodules in patients with chronic tonsillitis do
not expand, and nonlymphoid cells and high endothelial venules
are distributed peripherally around the nodules [10,13]. These
kinds of structural difference might be related with the up-regula-
tion of the genes related with muscle and fibrosis, such as myosin,
neubulin, sarcoplin, small muscle protein shown in Table 2.
Second, tonsillar cells in IgAN patients were different from
those in chronic tonsillitis patients. In control patients with recur-
rent tonsillitis, IgG secreting cells were predominant, while in the
IgAN patients, the plasma cells percentage was of an inversion
[14]. The molecules related with immune system, such as CD31
and CD51 were also reported to be changed in patients with IgAN
[15]. Recently it was reported that under stimulation with unme-
thylated deoxycytidyl-deoxyguanosine oligodeoxynucleotide
(CpG-ODN), the productions of IgA, B cell Activation Factor (BAFF)
and IFN-gamma from tonsillar mononuclear cells were signifi-
cantly higher in IgAN patients than in non-IgAN patients [16]. This
report might suggest that hyper-immune response to microbial
DNA might be present in IgAN patients. These kinds of differences
in immune cells and immune-related molecules between IgAN pa-
tients and control patients might be reflected in the up and down
regulation of immune-related genes in our study, such as calbindin
2, DUSP27, APOBEC2, CXCL11, PIGR, shown in Tables 2 and 3.
APOBEC2 belongs to the family of apolipoprotein B messenger
RNA-editing enzyme catalytic (APOBEC) polypeptides, which dea-
minates mRNA and single-strand DNA [11]. The APOBEC2 deami-
nation activity is impaired by mutations predicted to interfere
with oligomerization and substrate access. The APOBEC2 structure
suggests how mutations in patients with hyper-IgM-2 syndrome
inactivated activation-induced cytidine deaminase (AID), resulting
in defective antibody maturation [12]. These reports suggested
that the APOBEC2 might be related with the immune system.
Moreover, the APOBEC2 contains the functional NF-kB response
elements in the 5’ untranslated region, and its expression is regu-
lated by pro-inflammatory cytokines via NF-kB activation [17]. The
APOBEC2 expression level in tonsils with IgAN patients was higher
than that in tonsils with control (see Fig. 1). The focal infection in
tonsils with IgAN might cause up-regulation of APOBEC2 via
inflammatory cytokines and transcriptional factors including NF-

kB, resulting in the decrease of serum IgG (see Fig. 3). This kind
of activation of APOBEC2 might apply not only to the tonsils in
IgAN, but also to those in chronic tonsillitis. Therefore the relation-
ship between IgG and APOBEC2 was analyzed in overall patients.
The higher expression level of APOBEC2 in tonsils with [gAN might
be caused by strong inflammatory change or some genetic back-
ground of immune response. APOBEC2 was distributed around ger-
minal center and there was no difference of the distribution
between in IgAN patients and in control patients (see Fig. 2). The
up-regulation of APOBEC2 occurred around germinal center with-
out clear distribution changes in IgAN patients, where the IgG
and IgA were produced by B cells, cooperating with T cells.

In clinical view point, unfortunately, APOBEC2 expression level
did not correlated with clinical course after tonsillectomy (see
Fig. 4). There are several explanations for this phenomenon. First,
APOBEC2 might be associated with pathogenesis of IgAN, not with
disease activity. Second, the expression level of APOBEC2 in tonsil
might be representative for the mucosal immune condition in
whole body, but the main place where pathogenetic IgA was pro-

1.0 4 —— higher APOBEC2 group
0.9 4 — Lower APOBEC2 group
0.8

P=0.32

Non-remission rate
o
(6,
1

T & T [ % & T & - -]
0 10 20 30 40
TLX ™ remission of proteinuria (month)

Fig. 4. Kaplan-Meier analysis of clinical course after tonsillectomy. The median of
APOBEC2 is used as cut-off. There is no significant difference of time to remission of
proteinuria and hematuria between high APOBEC2 group and low APOBEC2 group
(P=0.32).

log APOBEC2/GAPDH

-1.5

r=-0.27
P<0.05

—— Linear regression
------------ 95% confidence curves

=2
I I I I T
400 600 800 1000 1200 1400

:IgG (mg/dl)

T

1600 1800 2000

Fig. 3. Serum IgG and APOBEC2 gene level in overall patients (N = 95). There was significant negative correlation between IgG and APOBEC2 gene expression level (r=—-0.27,

P<0.05).
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duced might exist in other mucosal immune organs, such as lymph
nodes in the upper respiratory organs or upper gastrointestinal
tract. Third, there are other important factors which make the IgAN
keep disease activity than APOBEC2 in tonsil or other immune sys-
tem. Anyway, APOBEC2 expression may be indicator for diagnosis
of IgAN, but not be predictor of the effectiveness of tonsillectomy
and steroid pulse therapy in IgAN patients.

In this study, there were several limitations. First, there is no
clear evidence that proves that the elevation of APOBEC2 has been
directly caused by IgAN itself. There is still some possibility that
APOBEC2 elevation means the simple association. In this point,
since the function of APOBEC2 remains unknown, direct proof is
very difficult, but further analysis will be necessary. Second, the
microarray analysis was preformed using whole tonsil samples.
The tonsil consists of many kinds of cells, such as various kinds
of B cells and T cells. After fractionation of cells of tonsil, analysis
could focus each cell function or activity.

In conclusion, we confirmed that the genes related with im-
mune system and muscle structure were elevated in tonsils in IgAN
patients, compared with those in control patients. The APOBEC2
was confirmed to be elevated in the tonsils with IgAN patients,
and the gene expression level was negatively related with serum
IgG level in overall patients. These results might be helpful to re-
veal the mechanism of IgAN.
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Table 1. BERFIRD A IP{bIC K B2 EEENEE

A7 | mEIZLF7FZrmg/dD* | FE(R) | REDER | mE CRP(mg/dD)*
0 [ I<8 <60 2N W) <2.6
1 3=[ 1<6 60~69 — 2.6~10
2 6=[ ] =70 i210) >10
3 BITEA — — —
RN A R O 2 fE.
BRIRFT R 2SR wAr
Grade 1 0~2
Grade I 3~5
Grade I 6~7
Grade V 8~9

7 ¥ ¥ ¥ — ¥ (myeloperoxidase : MPO) Bl §TLiF Fh
Bk A FE & HU A (anti-neutrophil cytoplasmic anti-
body : ANCA) B @ RPGN % & B B 5e a9 8
%L, BEEFATIIREDORENGIEE? LEL
T HIEGD 7% v,

JE £ 55 8) 4 0 2 R B EAT PR BE £ RPGN 7%
£TIE, 1996 “EE X ) RFICHBIF S RPGN O H
RICIB & BEIGEHER 2 D N7 — 7 R— A4
ZHBE L TCEEMEER T > 7 — MRER £
L, 2001 fFERETERE SN 715 Bl A E
@ RPGN JEFI OME % d & 1T 2002 FEFREHTOD
[RPGN O8] (DT, W& T2)%FfTL
722, Z OZEES TIE RPGN OB iEst, FIR
R, WHEREOECmZ, 2EREOHT
bo b DEFAKDEL WHETH S MPO-ANCA
%4 RPGN % H.MCEET7 v 7 — FRED? 15
LNTZEPDOFHEOHRT, dobkdFHRUELH
RCTEADREEZREL VA,

[RPGN D@ #fast #IM T, BRREEEIC
72 MPO-ANCA [P RPGN D2 # 7 Vv I
UZXLAPHRIBENTWS, BIRFTRZ A2 711
72 EREESHEE Table 1 \ZRT. 4Eifh, B2 L7
F=v, BREOCHE, mE CRP QM2 DHT
THEENAB. MPO-ANCA 51 RPGN OZE 7
VT AN, BEREROBREEE, £,

BNRATOREICLY, 4 BICHEL THEEDR
RENTWS, B AIZ[RPGN OB#ERE £
W] Tk, MPO-ANCA IZFEE+® 3 ANCA B
RPGN £ LTCZOZETNVITY XL FEREN
Tw5 (Fig. 1).

ek, ANCA BIEIMERKOBHEEI & TRk
2% \» Wegener WEFIERE DGR EARICHEL
TEXTBY, ZOWBEEZZOETFEFHARNIHEEGT
5 &, RIFFIZL V- EEE OO MPO-ANCA Btk
RPGN TRHEERPORTENIE DO THEET
HHEZEDPHELRRY, ZITIOZET VT
VAATEFALEEETH->TD, BOBERE
A7 a4 FEMAH 5 cyclophosphamide (CY) £F H
HZE5ECEE 728, H—0EEETH-TH
0 BMULEDBEEHEICIZ L S V7~ A4 )V FizihE
)L EHBELTVL. bHAAERET
HoTHRREEEDOHNVEEFTIE, X704
Ry 2ER CY 52T L T 5.

RPGN 123 2 A7 04 RV AEEDERD
PEIZ 1980 R I D EEI N TV ER, KIFTE
¥ 7% 5® 5 MPO-ANCA Bt RPGN O &% i
FINOEHEOTE T v 2 1ZZ L. [RPGN O
ZEIRE AR ORBRIMENT TIX, BORBREA
THuA FERERL, BFk, AGTFRICETLE
FHEIZERD SN TR W, #EEZEGEED
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ANCARBH#RPGN
& ' 4
Eﬁﬁﬁiﬁg IES=7 31! BREEEIIEEIV
TORELEE e (BT 70U £ 7 (BT
Yes Yes * l No

|
! & Y

(PSL 0.6~1.0mg/kg/day)

ROBBREATO FER {

2504 R/ULABE+HEOREREAT O K
methylprednisolone 500~ 1,000mg/day X 3
+PSL 0.6~0.8mg/kg/day

\ Y

\/

2704 R/ RAEE+BORAIBREATOAA R+CY
methylprednisolone 500~1,000mg/day X 3
4+ PSL. 0.6~0.8mg/kg/day
+ POCY25~50mg/day
F 121 IVCY 250~750mg/day/month

\J

BOBIBEERFOA R 20mg/day £ ICHE

Fig. 1. ANCA Bt RPGN OjaEiES
*70 mULETIE, AFOA4 FANVAEERTbEVRY, 61005 17 Y 7 BREFHOLBREDEREING.

BREOHE, FHHEOSVWHCRERERTH S
WL EZEERL, TREOHN D LIERTE
B BIROBEEE LTHRESN TS, F72,
BISEEATOA F& CY DPFRAHESICELTY
[RPGN D& EIEET AR ORBRIENTIZB W T
BY%, EaFTRICET H2ERE Db%ﬂfm
DS, AT A R8OV AFREEGR O BREG (5
REFEED + VE) ICRE L7 G 2 & b
FREUESIELIEIIREINT VA,

2784 KOV AFER CY O HES 2T
BINSOBERENS, HEABHETHoTD
&G A BB O BRI RS O a2 = W EER] 2
ﬁ% MPO-ANCA B RPGN EJERI TO BT
oo —RINGE & L CRERBIPHBEEIHERS L
T 5, FEXRED SHE S 7z ANCA BEE K
B ESEER (80 UL, 2001 4ELLFED IR EES)
DOIME T, B IIHEEERS (BIBEREA 7o
4 FEMS ET, 50 ) 0IF 5 HSIEEME (11 51)
CHEL, Ae4THR BTRIDICRFTH
729,
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é%PF‘uEJ%Ek hole., Fi, FORTERE LT
5M6ﬁﬁmﬁﬁi%’kﬁﬁﬁb% S HICEIE
BEEATOA FOMEFHR S5 & D prednisolone
(PSL) #2 % 20 mg/day KW O IEFIFE T, 20 mg/
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Table 2. RPGN LB D&EHRmFTE

61 R 1258 24718
HEER | % |SEAE| % | SESERR| %
—iE 1998 LA 39 83.5 29 80.5 28 80.5
7 O8N PELFR® | 1999~0001 & 18 88.9 15 88.9 15 82.5
2002 FLIE 22 81.1 14 81.1 14 81.1
1998 FELIE] 342 81.1 254 76.2 230 72.4
%ﬁ%‘&@@;&%ﬁi 7 | 1999~2001 147 84.5 113 815 103 75.6
2002 FELIE 240 89.7 165 87.4 134 82.1
254 1998 ELIH] 14 71.4 9 63.5 54.4
Goodpasture fE{REE*** | 1999~2001 £ 60.0 3 60.0 60.0
2002 ELIE 62.5 5 37.5 375
1998 £LIE] 50 85.9 42 85.9 42 83.8
2HMTUTFT TR | 1999~2001 &£ 5 60.0 60.0 60.0
2002 ELIE 10 90.0 90.0 78.8
1998 LI 23 78.3 18 78.3 18 78.3
Wegener BSZIEE 1999~2001 4 9 66.7 6 66.7 53.3
2002 ELIkE 13 67.7 8 67.7 67.7
1998 £ELIF] 157 68.4 102 65.7 90 61.2
FERMEERIZRMER** | 1999~2001 4 57 77.9 39 77.9 37 73.6
2002 FELIE 126 82.6 81 79.3 57 73.3
1998 FLUFT 883 79.2 643 75.5 586 72.0
=z N 1999~2001 £ 321 80.1 228 78.3 211 72.8
2002 FELIKE 556 86.1 365 82.8 281 77.7
* 1998 SELIRTEE & 1999~2001 FEFER T $<0.05.
** 1998 4E LIRTEE & 2002 4 DIRERER] C p<0.05.
GBM ' glomerular basement membrane.
BY. F72, BN BT AL R & BT 59, ZOBRNEBOHETZ b L L LT, 2010

RHETH, ANCA BFEMEBERICBIT AREADKF
BIZBREETH Y, IBERLERICIZHTEZ L
HoTWndeEins?,

(MEDOHS—6 U< SHEROIH DER )

[RPGN D &g et #2547 S vz 2002
EEDEDHRE L CERI N -2EREICLDE
MEFINTEMNZED 1,772 6107 -5 %23
212, [RPGN Ot 2 BEMBROE
1t % s PLHBEOELERKE L Tw

- N 4
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FEFICBIT A RPGN O ERET BRI AE
ENTwaD,

AT, BFROMFITGEERBOERICX
DEHLIZE LR 5 TWwAh, RPGN 044 FH %
Table 2 12/~ Y. ATk, BFRE LITHEIA
51, RPGN &/KD 6 B E a1 1998 4 LIFT
BEBIBEED 79.2% H 5 2002 4E LGB IATE
T 86.1% FTHEL TS, 67 ABFHED
1998 SELIHTIRIRBAIREE D 73.3% H 5, 2002 4ELL
iR EBIIATETIE 818% I THEL TWA,
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Table 3. RPGN c&H T 3%EEH

i | ; 1998 FELIHT 1999~2001 £ 2002 LU
HRBEH(N) 884 321 568
FECEERE(A) (%) 351 39.71% 110 3427% 102 17.96%
THHRBEREIE (B) @A () | 59.4(0.0~2136) 36.8(0.0~988)  17.5(0~59.2)
REE(A) (%) 169  48.1% 42 382% 57  559%
B MENEEERE (L) (%) 57  162% 18 164% 16 157%
PPORARE () (%) 102 2919% 27  245% 25  245%
BRI (A) (%) 109 311% 20  182% 28  27.5%
BRI SHRE (A) (%) 32 9.1% 5 4.5% 4 3.9%
RIEE IR (A (%) 37 105% 16 145% 20  19.6%
Ffarm (A) (%) 48 13.7% 8 73% 12 11.8%
B (A) (%) 18 5.1% 5 4.5% 4 3.9%
<BETHMmA) (%) 4 1.1% 1 0.9% 2 2.0%
3 o MEDARE(A) (%) | 38 100% 14 127% 6 5.9%
2HDEEE(A) (%) 3 0.9% 6 5.5% 1 1.0%
BRI (A) (%) 33 94% 15 13.6% 7 6.9%
sREETE(N %) - 3  103% 17 155% 12 11.8%
ZDf(A) (%) 17 48% 27 245% 16 157%

Table 4. RPGN lc & T 2 4HREE (26

a. RPGN [CBII2EBAEE (25) 1008 £ELIFT [1999~2oo1 & | 2002 ELIE 2 fk
BISHEATOA R, sosiERes 5L 90 1223% 19 6.23% 26 4.79% 135 8.52%
BOBIBRER FO+ RO 138 18.75% 57 18.69% 128 2357% 323 20.39%

Jéj_"‘:” RIOVAREHEOBIBRERTOA | 350 4891% 153 50.16% 278 51.20% 791 49.94%

SRR+ ROBBRERTOA N 58 7.88% 33 10.82% 25 4.60% 116 7.32%

§g§@§j7§754N\”’Z%f*%ﬁ”% 87 11.82% 43 14.10% 86 15.84% 216 13.64%

REMFEDS 3 041% 0 000% O 000% 3 0.19%
b. MIPO-ANCA ! RPON [SBUISHMA | 1998 eeiiay | 1999~2001 €6 | 2002 LA 2 4

“!J SERTOA R, SEEEe Bl 28 769% 5 291% 10 266% 43 471%
EOBISHERT 01 KOH 70 1923% 28 16.28% 91 24.20% 189 20.72%

7|3.TD4 RIOVAECE+ROBBREATOA | 185 51109 93 54.07% 198 52.66% 477 52.30%

FREEROBBRERTOA R 33 9.07% 18 1047% 18 4.79% 69 7.57%

ggg@%}rffm’f RIOVABE+HREOBE | 45 103605 28 1628% 59 15.69% 132 14.47%
CBIEEDH 5 055% 0 000% O 000% 2 0.22%

g%%ﬁg}gi@%”gﬁg}jﬂ’( NE, PSL# |0 g5+ (0.400) 077 (0.307) 0.71* (0.279) 0.78 (0.342)

*HEER T p<<0.05.

RPGN BE O TR R IITEE D S ERYIEIC L 5 OHeIE, REHOBIBHREAT O, FORE, B
bOWEARTH - 722%, [RPGN DBEIRE A OSEAEDRBEOHERICL Y, FATUEREIRELH
DR, BEERT R & LTD= A IV FRIEEE EL2DOD, 2002 FELBIRBERBRFICBWTD
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Table 5. ZZEEENT (COX FINF—REFIL, AFVTITIA R ICELBIRTICEEESZ Z2HF

FHET % L
HR (959Cl) p
i W8 © 59 BT
60~69 & 2.284 (1.383-3.772) 0.001
70 mLl b 4.286 (2.649-6.936) 0.000
mg CRP (W8 : <2.6 mg/dl)
2.6~10mg/dl 0.776 (0.538-1.120) 0.176
>10 mg/dl 1.315 (0.886-1.951) 0.175
FififR s (B8 & 7 L) 2.169 (1.508-3.119) 0.000
MEZ LU7F = (88 . <3mg/dD)
3~6 mg/dl 2.250 (1.474-3.434) 0.000
>6mg/dl 2.492 (1.636-3.797) 0.000
THRIBREA O NE5E PSL & (IR © <0.6 mg/kg/day)
0.6~0.8 mg/kg/day 15655  (0.996-2.429)  0.052
0.8~1.0mg/kg/day 1.645 (1.005-2.692) 0.048
>1.0 mg/kg/day 2.132 (1.296-3.506) 0.003
other variables considered : 5, ANCA %77 5 X, CY#5.
Forward selection method, critical Fin = 0.05/Fout = 0.1.
FEEHE D 55.9% HSEGSRE T3 5 (Table 3). ANCA 5.
EMERORE, EREHCHIDMBRLED  ARTRCARCEELS L 0RTEHRET 2

BEbEMINTEY, FEHT &ORIEICK
LTOE L% AXME, %256 IHEICHLTD
BRIKDSNS.

Table 4 12, AFED RPGN FEF O FIEIEEED
WIRORPGN D Z &St MRIBFRIHZTOE
fbaRd. BFEORMBROE, HEIKTS
PR, WREEOMSICI Y, REHRE R
ENTICEBBRSNLEMIES L TWE. R
BB TIZd o & EAKEDZEL v MPO-ANCA Bz
& RPGN T, BORBIBREAT A NEMD S
Wik, A7aA FXVAEE+ROBTEREA T
O A Nafrv, SRENGEEZER L2 WERANE
BD 76.9% #HEHOTWL, —F, AFaA4 F3)U
AEE+BEOBIEREA T4 FI2hz ez
Ea¥xb53 5, mireENEEEL EREINS
BEIEMLTBY, EFICE D BEEERPT
DNTVWAZ EMPRBEINSG., SHICKROBIEE
B257u4 FOPGEERICBIT AR5, fFE
720 PSL #H 0.71 mg/kg/day ¥ TR L T

&, i, MREOFE, RERBEERIEICH
Z, BOBIBEREEATu A FMKEH72 D PSL #
# >0.8mg/kg/day BV THBIZEGTELR
BTHHILbd5 (Tables). BIBREAT O
LA FHREBEAGTFREOEEROERERF L L
T, BEANOSHEORIBREA T A KO
ZHLDANCREIBEREA T A FEITKRE L2
EEA DA DD LHEBEIND. BIETH BRPIE~
DI HAS, RPGN EmFHROI LR LUETEDD
BEELZFELLTREINLTWA, —F, ANCA B
BMERICETA2HEDPD, T XTOREIENIL
TV 5bIF TRV L HEETH Y, B
FEREBRICIZZORRER, EUREEIEET
H5Y. Zofl, BHEE~NOBEREAT D
A FO®SRICE, BHEE, MRERE, (i
BEREENOEBPLETH 5.

T4 ANCA BalE RPGN TIEHBREDOHFE & ;218
MAFER SN, WEREBROBERHEFIEOEE
EARBIN TS, KOREHMER L 72 RPGN
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1,772 Bl &E 7 ¥ 7 — FRE T, MPO-ANCA
e RPGN OB 17.4%, PR3-ANCA Bt
RPGN OEMREIE 25.9% (0L T\w57. ANCA
B RPGN Tl FHROLEICHE) EHEEFO
Wi d 5 —7, EE, WHHEREICBT 5 RIEND
B, 2 CY 2#H58T, BIBREATOA
FOBREZRRLE A% ED< AV KR IGEET
bNB LI o tBELEZOLNTVAD,
BIgREAT A FEMTOMBGERIZLD,
MERICEAEERROI Y P — VAT REE
7o Th, ANCA DREEEALO KL WIER R B
BIBD b THEEL, DHEEROBEBRTZ
BB oRk 52179 % EOLRPLE
LEZOND. BEEVS HHRBRENGSHT
BILREEEET L, BEROS R, %4
HOBREINFHEOHEEILEINS. TDL)
72 55 & mizoribine, azathioprine 2D HED T
Ficky, BEHOBRFHEZERTHILEL R
5.

( sspomz—oLBEED )

Helzak 7= & BY, RPGN HEF T HEE T
H o THRKEOREIMHEESLERER DD 7%
O THET B, WHAEEICBT 5 RIEIHIZEIC
BT, £OCY, BXUBRESEDORIVERT R,
BHREEEZHO L, L2bREOHRIIRED S
L OMEN K LN L RERARE CY 12D D, b
OSEIIFISE, YR EE O F Rk FHESHE
SR, CY IR B BIEDORFE - FELH
HEINTw5E, ThoDOHINED D OBRE B
F 2, AIBICEHEE 7 MPO-ANCA %1% RPGN (2
3 B BRI, FEEEEOF RO D
VWETHA. 72, BHRMICEIO RPGN ELT
EATF A B2V ZABENER S LA ERAPS W
OO, FOER, HREITOWTORIN XL
HEbOTRLNTW S, RIRD RPGN MIHAEHE
TIWEZREOEFMIZBVWTATEA RV A
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LS O RYIEX E DO LEEORE, BLUZD
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RPGN 8 CTRIEREZ O AHENRIE -
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LTCiz—EcirEas LTHEbh, SHEEE
OEE, BWEBHREEL & T OREEOFEHEA
LIns.
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ANCA BE & # O HIEFEFE Up to Date

AARKES  FiEE—

Hi 4F o 3K #l B9 & 51 1% (anti-neutrophil cytoplasmic autoantibody : ANCA) B i i & %
(ANCA-associated vasculitis : AAV) (Z/MMEDEFHEME R & FFRFARE AR
EREEL, BERMICLUIEL TR EETHERREAE % (rapidly progressive glomerulo-
nephritis : RPGN) Z2ET 5 H AN SHEMBERKRBHE TH S, COEEHICIIEME
#9 % FE 1M E % (microscopic polyangiitis : MPA), % %% X ¥ REEE (granulomatosis
with polyangiitis : GPA[IH% : Wegener [NZFREE]), IFEEIRIENFIEEZ R ME % (co-
sinophilic glanulomatosis with polyangiitis : EGPA), 7L I ¥ - RAFEEEME X/
Churg-Strauss fE &8 (allergic glanulomatous angiitis : AGA/CSS) & Eh 3 1%, HH¥
ETRIIONNVG F2 4~ (MPO)-ANCA BHED MPA »*FEHIEIICS VLI E ST
H3. BE BEEFEEBLLAECRBEREICLY ANCA AEES A, ANCA %45
BLAEECFFREIMREEOH 2 EEEFBY /077 -2 L TOBARES
26757, UEPRROMREDPSBES N/ ANCAMBERDKEEX DXL TH B,
RIEDRER - FFEVEOZLVESPEERLOSNDT7 1 — KNy 72L& AAV OHF

XAZZALHFESICEREN, HLOEEEZEIELH -,

1. BELLPLPHIRERFEHEERTF

1) RERATF

PLIF A BRAME BE B PR (anti-neutrophil cytoplas-
mic autoantibody : ANCA) BJ:& I % 4¢ (ANCA-
associated vasculitis ! AAV) DFEFEII 0 Hd 5 B
BHRFELT, YIIREEBENORE, EH L
LTHERBEO S O LF 45 2L (PTU)
BELDLHMOENTWB?™, Yashiro Hi2kh

s OxuBo Koshu, HIRAHASHI Junichi/H F K EF I E K

SHRAE & FBIE vol. 19 no. 6 2011

SRR R B K GHER, I oy
¥ — ¥ (MPO)-ANCA D AAV D38
BEINTBY, THEMS 2 OBBEFEYE H
AAV BEEICEELTWA Z L 2RBT 2. ¥
T2IRERT & LT Staphylococcus aureus (S. aur-
eus) BPEDSFIESB L OBIRICEET 5 2 L A e
ENTwa” LaL, IALOBRERTFZITT
BIEZHFT LI LIETET, BEENREZED
ERLLoTwWAI Ll bhroTE-(A]).

2) BIEEF

% 5% % S M W 3F BE JE (granulomatosis with
polyangiitis : GPA) & & b BIMLEHE (human
leukocyte antigen : HLA) ®B#E DWW Tlix, K
AVEBITEH YTV ADKRELRFET
HLA-DPBI*04: 01 L DBEAVRENT WY,
HARN TIZBEMEE YL 1M%E 4% (microscopic pol-

45(585)
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Envioronmental

- EEC PTU
2PV S|
- RRE . S.aureus

I35 LEHEE

“HLA
- CTLA4
- PTPN22

Epigenetic

R BVESR
- RUNX3 70OE—5—
DAFIUE

& 1. ANCA Mm% # ? Background

BE BCRTZES
LT DECHREER

gFHER

® 2. ANCAMmBEXRDFKEXHZX L

yangiitis : MPA)50 Bl &35 & L7-AFZRIZ XY,

DRB1*09:01, DQB1703:03 & FA#E T 5 Z L AR
ENnTw3?. HLA DAAORERERET &L
TTHMBOEMREIAL HIMET S CTLAL ®
PTPN22 2S3RE SN TWAYA, Thbid 1 BE
RRPHCAEETFRREREZECEROECR
ERELLEEND L. T 7z Ciavatta 513,

ANCA ¥E T3 5 MPO B X OF proteinase (PR) 3
ZHBPEOBMORA A ZAXLIZDWTH LVAIRZ

46(586)

— 292 —

HHLEY. $4bb, AAVEFZFTIEIMPOR
PR3 DEEOH|#HEH TH 5 RUNX3 OREEED
PEIENTWETD, NSO E~DOFEI
BEHTERVEVIZE Y 227 1 v 7 HIHO
BEPSEEO—HTHEHLEVIHDTHL. I
X RUNX3 7 1 E&— % —$8D DNA X F VLA
ASPOERICEVEMLTVEDEZEESNR
TW5.
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2. REOHFEVENAAZZL

AAV IR0 D D 55 FHEYENA = A L
DX B 2 1R

A) BREEY, BERTFERLLLECRED
HEIZLY) ANCADPEAZINSL. ANCA
BEEDOAHZ AL E L TITREIR L2
WBY PR3 L& FHFEF @ 2 D DFHL A
ENTH5.

B) BYIEL & & EBIFRERST I I VT
% %F, ANCA JuE (MPO % PR3 72 &) 2%
AR ERIE L IC ST 5.

C) ANCA »FrEk EI2383 L7z ANCA JLE
& FeZFMEFaR) ZGMETHI LITLD
SykFuy & F—¥hEofENy 7+
VEIEHEILL, ERSMERPEEBERE
(reactive oxygen species : ROS) B & O°
NETs(#h) & Xigh b7 u~F V&Y
RS TENEMBEELZ T &R
T(R2).

A) ANCAEEDAHZX L

A-1) ANCA EEHF® 2 DD{RER

Pendergraft 571&, AAV BHIZH VT PR3 IC
IS 5 EH Tdh 5 MR PR3 (complementary
PR3 : cPR3)DSHFFEL, ZICH L CHED ELE
BN, LI OPRICHT BHEGLA T4 &
ZATHAMR) D ANCA L LTHEDEDPRIIC
LU THEIGRGERITENI AN ALE
RE L7z F/z, BEERRENT &2 cPR3IES. aur-
eus EARRMEDRD 0, S aureus BEIEDY PR3 Bk
AAV OFEICHEE LT A REE DR S n
720 INnEXETAHmRNBIEL LT, Stege-
man 51d GPA BE D% A% S. awreus % HHE
ETABURIEREAEELTBY (AAV RED
M ERRE 7.16), ST %% FHMIcES T 5
CEIZEY) AAVERER OB BD Lz HEL
cwnB?

JHE & 5BIE vol. 19 no.6 2011
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Fodk I/ BRI S S B RO FHERT & BRI

¥ 7z Kain 5%, #727% ANCA OERSF & L
TR ERO/NEBARE R MENRZICRKET 5 ly-
sosomal-associated membrane protein T & %
LAMP-2 |23 EH L7z, LAMP-2 ®7 3 B
FNE 7 2R ORERSE SR FimH & AR
BHbEL, 77 AEERBEENSREFZNRER
SEF| &I LTI LAMP-2 Hifk 2 AT 5 L
W, FMHRERESRB SN 22 LE
LAMP-2 BifADRIEMEICE L Tidwv F 728 Hm A
GINTEY, SBRLIEF U ADER LS IR
TOMGEDFNETH 5.

BT Nagao 51, MPO-ANCA 2S&%ERKHA
B MRS 3 X OV R BRI 12 5634 5 moe-
sin & JIENE5TFER#HRT AL EFHBEICAH
L, AAVEEOHHAI=ALELTIERBEN
Tw3™. moesin IZHPAMEE L ML BHE T 4 5 A
YIETHALITIFUERER) VA—EHE LTH
LENTW5S,

A-2) BCREOERE

CNFETOMEDNPS Teff(CDA " T 7227 & —
T #MIBE) A% AAV BE O W& B
BOWTHEMLTWAS I L bro TWnaH™
HAE T MIB (Treg) i Teff OWEMEZ I~ b —
VL TW5BED, &t Treg DB OEN:BE
A AAV BEICEES LT Z &k she®,
Nogeira b iZ AAV BE B W Tl IL-17 A58
M4 52 &hn, Thi7 MlEOEMAEBRDIEE
HICHELTWwB E LY. £/, AAV BEIC
BWTHA M x4 VA EGH CD4"CD28~
T MRE DI B L O ERIHEFAESR, FBTEOHEM
EHETAZLPHESNER SN TV S (K
3)%. CD28 i T MG IEALIC 31 2 A ME F
ZERELLTHMSNTWS. CD4"CD28 T #ilfa
EHRRICRE L CHils Bt BiET A T MAaH
LT, SNTEEIRES R & OMEBEBEICB W
THFEEE o TWBY,

B Mg kr EHETH 5 5L CD20 Hifk (U v F &
<7 RIT)ABYZ7usZX7 73 F(CY) &Gy

47(587)



ch4”*

P4 MAAODAILA ‘ cD28”

' 4

B

(FoxP3™)

TGFB +IL-6,1L-23

s )

SRR D RPMED G,
HIEERD (R

ANCA

3. B#ifg, THROESE

BENREED B LD T ¥ ¥ AL LB TR R

OFER LY, AAVIZBIT 5 BHIIRREERFICK

XRFEENET TS, RS KEICEST

% B voERBIEAE T (BLyS, Bl% BAFF) Olfi

HREEAY AAV IHEIERICEE L 2 2P, £/, B
HH a3 K F APRIL (a proliferation inducing-li-
gand) 3R 2 & S £ F Miflar S EL

AN, BHIBRORMATRT - 7 92X v FICHE

L, AAV BE ol T APRIL BEFEWI &

BEHENTWAET kDI &b BLyS &

APRIL (381 7- 2 IGEDOFER E 2o TV b,

B) Fch3kfE EAD ANCA ERBR DA EE

Membrane PR3 (mPR3) @ # B 2 & E %z
CD177/NBl1 Z#iFHERMBE LICO R ELD 5T
Y7y —BEAE LT A T THAB Mac-
1 BSBETH D I Ebdro TwAPP s, Zh
DA D mPR3 B ORAEHZETDH 5 Wk D
BRI TwaY, F72 MPO % PR3 OffiflgfiE b
DREBAEFIZOWTERIARD X H 12, RUNX3 7
OE—4%—®DNA AFMLEF L W), Y

48(588)
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Vi 74y 7HEOBS N —RHTH S LHES
ncwa,

C) ANCA IC& 2RIk E MERAR
EE

C-1) ANCA IZRRFEFEHEN S B

ANCA 1Z AAV OB~ —7 — & LTRHES
NTED, ZOHREHEIZOVTIEEVWH VIR
B C& -7z 2002 4E, Xiao 5id MPO /v 2 7
m b A% AWV EERT MPO-ANCA 78
AAV IZBUI B BROFBEICLHETH S & &
&1 ANCA OFEMZ I L TR L.
F7-, BHIABRERMETH L) VX I TINEE
MBERED B E V) BRNEEY I BHREY
BLUANCA PRECHEE T 5L RET
%. Bansal 5@, MPO-ANCA BEiE® MPA &
O HAELFERICAETR L) iRHmE X
UESREEEN D SNz & ) EREREE, 1B
%@l L7 ANCA 25RE & 7% AT REE = 45 9%
L7-%. —7 PR3-ANCA OwEMEICE L CidH
BACTHEHsNTELY, BOZEWETIVOHA
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RIS,

C-2) NETs(neutrophil extracellular traps)

REOHE#RE < OW 2 LTI EITH B R 7%
LY ERNREOSBERE U F bk
% RHEWE NETs (neutrophil extracellular traps) %
AR U CHIE 2 58 S 8 5 Z & YR
o THERENZZY, 20 NETs iZ DNA & Hiflt
EYERZ O OEATHLLIAY —¥, W77
V-G, LL-37, ANV EEEATWS.

2009 4F, Kessenbrock H1d AAV 12 & A &K
FMEEICD NETs 25 L Twb e #HiE L
7z®. ANCA 7% MPO % PR3 % 20k L THF vk
ZIEMHALS 5 2 LT X ) B ANR MR~ E 2
BEAETIREL, BREOFFLETITBVTD active
W NETs S ENE Z &1L ) mMEHNZME
PEEINLE L7z NETs BHHEINE A 7=
ALTEZHL P TIE RS, NADPH oxidase
FEHIC L ) NETs RIS E SN2 2 &%,
NADPH oxidase K883 (1815 A FIERE) O+
KT NETs Ot asA b e vz &7,
NETs BRHHIZBWT ROS NEELEZE 2D
L 2R 5B, NETs OfEINESHH 7 2 18 %
WEOHBEL 2505 Lk,

C-3) ®ADES

ANCA BEBRICL D FOBEARIRKIZE
WCHIEEFOULEFEE TH L Z LB SN
T&7. & ITMAC, C3d, factorB OiLaE» L
o, CAdikBEEEETH 2P L, Wik
FAD 7T H classical pathway Tl 7z < alterna-
tive pathway 285 { b o> T b Z & 2R 7.
F72, CoamBIk) v 777 b A% Cha 2R
BHEAEOEGIZL Y AAVIERSN VI L
7 5 BLAE Cha % R PLEE A R IR 3B 0 By %
Ao TWwA, B, HARTIZTTIZ2010FIC
Cha ZAMFEEPEL 7 ) A~ T HEEEH I
FIRIEICH L CIRIBOER & 22> T 5.

JE L HIE vol. 19 no.6 2011
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BAEDE A ANCA BIEME KK § 5 iZH
FREIZATOA FRvo7akA77 3 FeBEL
EL7ENHEOMAGLETH L. &k, B
CD20 PR v v T OEMEAEEL LT
BFREDPR I NIz, RERE L TRERIZILDE
THOREREZOMBEIBHERIN TV, AN-
CA MERDWBERMAE 1 EORTY 22713, 1
EROEFHEL ) BFEIE) AEESR L OBE
DFEPEBEPICREVEREINLY. L Th
AETIE ANCA MERIZEHEIZZ N L1 b,
BYe, A, LIMEREER CICEREZ RIT
S WVIBREORBENF N TWS, EEMED
R R 72 IGEEDSHFE SN, T 05 2 Ll
BERRABROEMIZ L ) REICEROBIGICEA
ENBEZ LTINS,
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