©
2011 2013

A role of NETs for damage of renal glomerular endothelial cells in ANCA-associated r
enal vasculitis
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Pathological examination of renal biopsies from ANCA-associated vasculitis indicat

ed that there was a glomerular infiltration of MPO-positive cells along with deposition of extracellular.
Chromatin fibers called NETs are released from neutrophils. It has been known that NETs are implicated in
the pathogenesis of ANCA-associated vasculitis (AAV). We observed NETs formation in order to investigate t
he role of NETs in AAV.
Peripheral blood neutrophils from AAV patients were primed with phorbolmyristate acetate(PMA) and the perc
entage of NETs producing cells were calculated. Neutrophils from active AAV patients produced much more fi
ber-like NETs than neutrophils from controls. The release of fiber-like NETs was markedly decreased by tre
atment for AAV. These data suggest the release of NETs by neutrophil at vascular endothelium is important
for the pathogenesis of AAV.

ANCA



(MPA)
ANCA

PR3-ANCA
(GPA;Wegener

)
MPO-ANCA (anti-MPO Ab;

) MPA
(EGPA;Churg-Strauss
)
MPO-ANCA
MPO
MPO

ANCA

20 ANCA

(Arimura Y, et al. Intern Med.

31:239-43, 1992) MPO-ANCA
MPO
MPO
MPO
MPO MPO-ANCA
MPO-ANCA
19G
MPO-ANCA
(NETS)
ANCA

(Kessenbrock K, et al. Nat Med 15:1559,
2009) NETs

ANCA
MPO
proteinase-3 (PR3)
NETs MPO
PR3

NETs ANCA

MPO-ANCA
MPO
MPO

MPO

(NETs)

MPO-ANCA

(1) MPO-ANCA
MPO

MPO
MPO MPO-ANCA

anti-CD34
anti-MPO, anti-1gG
MPO
NETs
DNA
MPO
Limited type Diffuse
type
(2) ANCA
NETs
PMA
NETosis NETs
2
NETs %
NETs
ANCA
NETs
MPO-ANCA PR3-ANCA
(MPA, GPA, EGPA)
NETs
NETs
NETs
NETs ELISA
ELISA 1 anti-MPO 2
anti-DNA Sandwich
ELISA
ANCA
NETs
Steroid pulse
steroid
NETs
ANCA
NETs
(3) NETs



co-culture
PMA
NETs
DNA Brdu
DNA
ANCA
in vitro
NETs
2 NETosis
fiber NETs
(1) MPO-ANCA
MPO
MPO
MPO
MPO
MPO
Lymited type Diffuse type
MPO Diffuse type
DNA
MPO-ANCA
MPO MPO
NETs
(2) ANCA
NETs
fiber
NETs fiber
NETosis
AAV
NETs NETs
NETs
NETs
NETs fiber
NETs

fiber NETs

(3) NETs

BrdU
PMA

PMA

BrdU ELISA

PMA

PMA

PIRZHERL O3 PIRZHBR+ PMA PIRZHBRIATPER  PIRZHBRS ST thEf+PMA
co-culture
fiber type NETs
fiber NETs
AAV
NETosis
NETs
AAV NETs

Nakabayashi K, Fujioka Y, Nagasawa T,
Kimura T, Kojima K, Arimura Y, Yamada
A:Dual myeloperoxidase-antineutrophil
cytoplasmic antibody-and antiglomerular
basement membrane antibody-positive cases
associated with prior pulmonary
fibrosis:areport of four cases. Clin Exp
Nephrol 15:226-234,2011.

Ozaki S, Atsumi T, Hayashi T, Ishizu A,
Kobayashi S, Kumagai S, Kurihara YV,
Kurokawa MS, Makino H, Nagafuchi H,
Nakabayashi K, Nishimoto N, Suka M, Tomino
Y, Yamada H, Yamagata K, Yoshida M, Yumura
W, Amano K, Arimura Y, Hatta K, Ito S,
Kikuchi H, Muso E, Nakashima H, Ohsone Y,



Suzuki Y, Hashimoto H, Koyama A, Matsuo S,
Kato H. Severity-based treatment for
Japanese patients with
MPO-ANCA-associated vasculitis: the JMAAV
study. Mod Rheumatol.22(3):394-404,2012.

Yamagata K, Usui J, Sugiyama H, Nitta K,
Wada T, Muso E, Arimura Y, Koyama A, Makino
H, Matsuo S: Clinical findings on
ANCA-associated renal vasculitis from the
Japan RPGN registry obtained via a
questionnaire survey. Clin Exp Nephrol.
2012.

Arimura Y, Kawashima S, Yoshihara K,
Komagata Y, Kaname S, Yamada A: The role
of myeloperoxidase and
myeloperoxidase-antineutrophil
cytoplasmic antibodies (MPO-ANCAS) in the
pathogenesis of human MPO-ANCA-associated
glomerulonephritis. Clin Exp Nephrol.
2013.

KawashimaS ArimuraY SanoK Kudo A

KomagataY KanameS KawakamiH Yamada
A Immunopathologic co-localization of MPO,
Igé, and C3 in glomeruli in human
MPO-ANCA-associated glomerulonephritis.
Clinical Nephrology 79-4:292-301, 2013.

Komagata Y, Nomura K, Kawashima S,
Yoshihara K, Kaname S, Arimura Y,

Yamada A: Differencein clinical feature
between MPO-and

PR3-ANCA-positive Wegener-s
granulomatosis.
15TH [INTERNATIONAL VASCULITIS ANCA

WORKSHOP  NORTH CAROLINA USA MAY 15-18
2011.

KawashimaS KomagataY ArimuraY Yamada
A In situ-immune complex(MPO-anti MPO
antibody)relates to glomerular capillary
in human-MPO-ANCA associated
glomerulonephritis. 15TH INTERNATIONAL
VASCULITIS ANCA  WORKSHOP NORTH
CAROLINA USA MAY 15-18 2011.

54
23 6 15 -17

Wegener

55
23 7 17 -20

MPO
MPO
55
24 6 1-3

Murakami K, Saito M, Komagata Y, Yoshihara
K, Kaname S, Arimura Y, Yamada A, Nakamoto
Y, Ishida M, Hikgaki M, Takizawa H,
Kawauchi R, Goya T, Fujiwara M, Yazawa T,
Kamma H: A case of lung biopsy-proven
MPO-ANCA positive granulomatosis with
polyangiitis. 16th International
Vasculitis & ANCA Workshop, France, April.
14-17,2013.

@
KOMAGATA, Yoshinori

@
ARIMURA, Yoshihiro



