EREEELSNOBRE
ETHERIREBERDREBEE EERYFAR

2IRE
EDTBDDTITH?

SURETIERIKAER (T RPGN) DBEEE

HABBRFRC CERIN T2 [HRERZOEGEE  AFRECHTLIFA FIA V]
CEapl, REETHEOERBRIZRNESUAMME, BER X OWREROWY Tog TR
SHAMER SNTWD (X1, HABBESS—AX—VPL0fHbTRTHZ). BEMO
st LTid, BT A V¥ —& 35 keal/kg/day, BB E 0.5 g/kg/day, HAENE 0~3g/
day £ 9%, COBRORBIREFEZHCCIANVF-BIORAENELZHNTS. BEOD
EREETEDY), ChUTORANRZLELT2HACRIOTREEEREZENTS.
o, BRBEIBLT, AU AR, KSHBEEZTS.

BB L BB ORKE & LTk, EIT 3 V¥ —8 35keal/kg/day, EEBIE 1.0 g/kg/
day, HABME3~5g/day &35, F 1) o AFRPLIEOREIC X 247V, AR
B 5~8g/day £ 5.

RPGN DEH4ELE

RPGN OYitikid, WHAHERIC L D RBRAEROBBHEZ TS 2 &L TEREBOSELE
1LZBHIEL, MEFEBEC L ) EREBOMEB L OHRE - BFROBILZ T ERL 2L, b
b CHME D% v RPGN OEYREO DL RIENGIRETH Y, BRIYELR LOTOREH
EIEBEL 2L, UTREEHBHE ((H) BE4E) 7Y RENIEY RPGN 28 & TE
ENTVAEEMENT v 7 — FRAEOKBICE OISR S “RPGN OB HHRE" I kL
LT 7.

1) VHTa%

AF D ANCA B I S O WNFRIIERK & B L, MPO-ANCA BB OLEIFEDDOTH
, BRRIZBIAMEROBENAERL SNIFTHEBEORBTHREAT U, FEL VI URR T 7
I FORRRE T, ZOAMETHLIRIELZRRE LZRTHKBEETHY, LA VF
GRBEERBRT A LIV ERNTEIRETLLPHO,L L R o TwAh. KFH D RPGN
D% < % 5% MPO-ANCA B RPGN D iB#HES 2/RT7. R 1 -18 \O/R L BRR BEHREE % 34
L7z b, RI-L20o7 0T AA5CHY. FRICBLTRBERL VT LA BRIRBEZZEI
L7 EERTHM T2 72T Ly, BRNBERE, 7L F=Ye ¥ 06~08mg/ke/H TH
ML, BECKERSRMBIILE EOSBRFELEI B AF VTV P2V u Y REEHER
EDSEITLTITbRA, MERARICI VEAESEZ a2V -V TERBEIE, L=y

[JCIS] 498 — 12460 B MERARSELMOBERE | 151
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RPGN DEFRFTED R 7L EEEENSE (RPGN DREIESTELD)
(A) BRERFFIRRO7

_ I8 . I8
%i;? HUFF A ig; ity CRP fE*
{mg/dl) ’ (mg/dD
0 <30 < 60 5 <26
1 305 <60 60~69 2.6~10.0
2 26.0 z70 H >10.0
3 BATECK
* JIEAEEORIEE

(B) BRIRFIEREE
WMRFNEEE #2237

Grade | 0~2
Grade 1 3~5
Grade I 6~7
Grade IV 8~9

VY ORE5EBE 4~8 WL 20mg/ HERK E CRET A EHEE L,

A7 TVFEE LT, FARERERRETLE S VIR HE ST B HIME - 5
BEFEOWHILRENLIRETHSL, L5, WeBibg: EOMMMEIRED D H BRIk
BTHBHLEHIT, BERCRHOESHEDOHBICEENLETS S,

2) ML
%*K%wPR&MEA%ﬁmgﬁfd%%ﬁﬂvﬁ%ﬁwﬁ%w:aﬁﬂ%nfméﬁ
MPO-ANCA IR THHRITER L) LEXD 5. Bk RPGN OB#E6H T I3 B sE
%%E?étbtl@74»F&@%%ﬁ&%ﬁLt%%,K%@MH%MWAEM@N@E
REGMEHMERNCS 2. T2, B LEOMEEIBTRENFROD ¥ b 01— Vi
&% o THIGERUS BT DTN T 2500, S99 BUS ASKEYEIL LT B ANCA Bk ASiess+ 2 1
&Bﬁbﬁbdﬁ%én,%B#&ﬁ%-ﬁ%ﬁ%kﬁ%fﬁ%ﬁwﬁwuﬁbfm%%ﬁﬁw
ﬁ%ﬁ&%ﬁ%kLtﬁﬁﬂﬂﬁ&wim%ﬁﬂ?%%ﬁﬁ&é.ﬁ%ﬁﬁﬁ,%@ﬁ@(im
) OWHIC LY SREAEMHEO ST bR L FEYRARBIEE o TV LDRERTH
5. BN TORBBERABROKLE, ANCA BENEROBERFHMRICHL T 270k 7 7
SFETHFAT) VOBRFHHBCAREIRD SN, WTNDHIBREANTHL L
DT TERENTVREDOD, BKEDANCAHT 7 I ADRCEERT b & ABORBIENE
kbfﬁw&%%ﬁﬁwﬁ%ﬁﬁﬁTﬁé.ﬁ%@ﬂ%A%ﬁ%ﬁmﬁbf,$%Kf%%é
N7 Y ERMERTH2 I V) E Y OAMRARE ST DY, BEENE /TR EREE
M%%meﬁﬂéuﬁmf,MH}M&A@ﬁ%%@%ﬁ%%ﬁ&KHW%EVUEy@ﬁ%

152 I. CKD RF—~3 1~2 DK aE [JeLS] 498 ~ 12460
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MPO-ANCA®!

SEETHE SRR
| R E L~ | Bt
EhE - BREE B - BREE
YES NO YES NO
BOREEFEXFOA KX RFO4 KIS R AFOA RISV ZERE
(PSL 0.6~0.8mg/kg/B) (MP 500~1,000mg/ B X3 A filE#kE) (MP 500~1,000mg/ B X3 B &)
+ +
BEA BOBIBHEERFOT FE ik OROBIBREERFO NE
(PSL 0.6~0.8mg/kg/B) @REMEIZE
l (CY 25~100mg/B)
£#) IVOY: 0.5~1.00/m¥B/B AEEE

[EMARE] . AR TIY FPO—AREELIZS

AF A9 RIS X
(MP 500~1,000mg/B X3 H Eidss)
it 4
RIENHIE
(CY 25~100mg/R)
£#) IVCY: 05~1.0g/m¥A/B AiEsx

J i '
BOBBEER 701 FEORS5E £4~8BLIAIC20mg BRBICHET 5 ]

[ERE® MPO-ANCA BY RPGN (DaRIEST (Z40) (RPGN DBEEEETELD)
MP: methylprednisofone, PSL: prednisolone, CY cyclophosphamide, IVCY : intravenous cyclophosphamide

HEBRET AL MRAMESMRENE/RINTEY, ZOBEFRLNLLEIALTDHS.

Bk Tid o> B S5k B & FRRIC SIS 200§ 2 AN EH OB ORET 2D
BNTWS, EMY UNEORBEECH LI CD20 F X F4{LE ) 7 0 —FVHifk, Castleman i
DEWETHBHIL-6 FHEE ) 7 u—F bk, WHY v~ FOREETH S TNF HEE
GEMMERELTHIFONAE, EATHH CD20 F A 5{bE /) 7 u—F Hkid R EmnE %
FERE, 4512 Wegener AFEREANOEMES K EZRLCHLPICEYDOOH L. RIEART
LARBICHN T 2 2 0ANURLEERORIED Sh, BREMCBT 2AMEIHFEINT
w5,

| Br&iN
1) BERBRZOAFERE - AIRECHETINL FIA v, BEHE 1997; 39: 1-37.
2) B HA, BN O, MUEER B SEETHTAERRODRES. HESIE 2002
441 55-82.
3) Hirayama K, Kobayashi M, Hashimoto Y, et al. Treatment with the purine synthesis inhibitor mi-
zoribine for ANCA-associated renal vasculitis. Am J Kidney Dis. 2004; 44 57-63.
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R # |

MPO-ANCA B R 123617 5 REREP MPO Be ikl
¥ K OHIRISE MPO 1204 T O B BRALER S G M )

Mgk v+ AN &EE SHHIE LEH =

MPO-positive cells and extracellular MPO in the glomeruli of MPO-ANCA-associated glomerulonephritis

Soko KAWASHIMA, Yoshihiro ARIMURA, Kimimasa NAKABAYASHI, and Akira YAMADA

First Department of Internal Medicine, Kyorin University School of Medicine, Tokyo, Japan

2 7

MPO-ANCA (myeloperoxidase anti-neutrophil cytoplasmic antibody) BB 45 13 S 400 10 R BREBB L #4353, =
7 MPO-ANCA PUEBE R DORIEWIT 1X, ANCA B XUV A F A4 v 0k DB S - FEIRA S MPO A X o)
BEROIH S h, RIRGBEEHE SR sh2 L33 ANCA-cytokine sequence theory 2§ 3 TH %, L# L, MPO
DARBRITCED L) ITHFRICHEE L T 3 »hEMETHTSH S, 22T, MPO-ANCA BISEE S RERIE(C
£ 5 MPO Bk, MBS MPO DB, ABREEMME N KEBIEE - > TR %5 e
XM ETTK : MPO-ANCA BT 19 M MR L L, RBRIERD MPO FtERAE, #Rast MPO, SERGAEMm
BN RIS 2 R L7, SRR G — R E D, BERHLAS:, BEHIEEIC & 2 MPO Hufs,
CD34 etz M7, JEGETHEOEBEROBEIEIC X 2 BRI SIS 2RV, G, B XU
%%K%ihfwt%%ﬁ@2&@@%%%%&%%@E%§,ﬁﬁgmib%ﬁLm
£ %:u>%&%mNwo%ﬁ%@ﬁu%%@%&ﬁ%gkmmﬁ@Ltﬂ)mwﬂmmomzmnwo%ﬁm
I B O AR BAMEEEICHD &, 3) RERIK CD34 Yefaifing iz ARG BEBEEENE R B ICONETL
Twle, 4) FA—RBRETR 1281 % MPO & CD34 O ZEH6C, MPO REBIEORIFEE Tk CD34 REDE
TEREDL, 5) BHARREFEC L2506 F, BATHIR MPO KM & AREREBMIME EE~D MPO i,
B2V BEADHII %D B REREHELEL 72,
B BR MPO-ANCA BIEE £ CREERMOBRE S, KBEL MPO BiERia s BE L, MPO I %L 7
AIREEBMME ARMIAEEHE L Tv3 2 L ARE S 1k,

Background : MPO-ANCA (myeloperoxidase anti-neutrophil cytoplasmic antibody) is closely related to the
pathogenesis of MPO-ANCA-associated glomerulonephritis through MPO-positive cells and MPO-positive cell
activation. Activated MPO-positive cells, including neutrophils and monocytes, cause glomerular capiliary
injury via enzyme release, such as MPO. We evaluated glomerular MPO-positive cell infiltration, extracellular
MPO localization and glomerular endothelial cell injury in MPO-ANCA-associated glomerulonephritis,
Methods * Renal specimens including 282 glomeruli obtained from 19 patients with MPO-ANCA-associated
glomerulonephritis were analyzed. Enzyme-labeled antibody assay and immunofluorescence staining of MPQO
and CD34 were employed. MPO-staining was used to detect MPO-positive cells and extracellular MPO and
CD34-staining was used to define glomerular endothelial cell injury. The number of MPQ-positive cell infiltra-
tions, and localization of MPO and CD34-~staining areas were scored in each glomerulus. These scores were
compared with the glomerular damage grading used by PAS and PAM staining,

HEMARZESHE 1 W8 (PR 205898 22 A2H)
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Results : 1) MPO-positive cells increased in number in correlation with the grade of acute glomerular injury.
2) Extracellular MPO were present close to the MPO-positive cells, along the glomerular capillary walls. 3)

The CD34-staining area on the glomerular capillary wall decreased, in parallel with the acute glomerular injury
grading. 4) MPO depositions along the glomerular capillary wall were shown to be associated with decreased
staining of CD34, with immunofluorescence staining on the same glomerular section. 5) Several glomeruli with
minor abnormalities showed focal MPO-positive cell infiltration associated with the presence of MPO along the

glomerular capillary wall.

Conclusion : These results suggest that MPO-positive cells and extracellular MPO play important roles in the
pathogenesis of glomerular capillary injury from the early stage of MPO-ANCA-associated glomerulonephritis.

Jpn J Nephrol 2009 ; 51 * 56-67.

Key words © ANCA ' anti-neutrophil cytoplasmic antibody, MPO : myeloperoxidase, MPO-ANCA-associated
glomerulonephritis, endothelial cell injury

il

MPO-ANCA (myeloperoxidase anti-neutrophil cytoplasmic
antibody) BLEIME 2 DRFEIE, SEESICIE R, HIcBH
MEREETSZLTHD, HEMABEOMIIIFPROR
a2 BMIME L, MEMRA & oA i< #50HEI
EHREEL, BRETEEEAREER2E T2, BF
%1% MPO-ANCA BB R L RS, W IZBUR D
WIBEARBREB R 2 E L, HREMNRVE, BEALD
REREHEE I NS &) B B AR R REE %
(necrotizing crescentic glomerulonephritis : NCGN) % 8 ¢
%, I MPO-ANCA BHEERIE, SBHOGHEEIC L3
ARIEREORE T 0 7 ) R ETIREE, FRRICbTD
IC BB X N5 pauci-immune [EE T 3,

MPO-ANCA BEE 2 DFIERIF X, ANCA B X U9 4
R A I XD B S N RERD S MPO e E OBEE
PHHEN, MERELT EH T 87935 ANCA-cytokine
sequence theory S b EHTH 539, LA L, MPO »H
BRI CED LI IRE~AEE L w200, Z0FEME
FXEFAHTH B,

bitbiii I ¥ T, NCON % £ L 72 MPO-ANCA &
BRICEBWT, REERI MPO BEHEMBAEML Tw 3
TEREH LKLY, UL, REEEHTO MPO DES
LDV TOBEFO AR, £/, RO E F MPO-
ANCA BEREBRIZ BT 2 45/ EN MPO DRITEICET 23
B INFTRRINTVRY, 22 T4E, MPO-ANCA
BRI 81T 5 MPO DES 28H & 22§ %72 &, MPO-
ANCA BB 2 0 R BREIC BT 5 MPO Bk E 8,
MPO DJFTE, 8 L CARBREEBHIME N EMIEEE IOV T
E o W
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1. ¢ &

1996 £ 2 A2 5 2006 & 12 A £ TORNC, HHKREE
1 NRFCB 4R % RifT L 72 MPO-ANCA BEEE 28 19 1 (5
o6 B, &k 13 B, THER 60112 B (39~83 ) & X
KELE, FEERR, BERENSHMEME X (microscopic
polyangiitis : MPA) 18 #1(Z @ ) & BFRFEE MPA 6 1),
Wegener P 3 JEAE (Wegener's granulomatosis ¢ WG) 1 # ¢
Hot, 28, REEEGHBL 12 H0gA BIE 10§, &
HE RS AREER 2 G 2R E L,

FERoREz, BEYBEERTNERRERAHED
MPA B & U WG DB g ICE W, £, BRE
# MPA 1%, MPO-ANCA BBt TE /D IE SAERDED &
N7\ pauci-immune B0 BR S HIHIBIEH R BREE %, ¥
7244 pauci-immune B NCGN & L7,

nE, AFEEZ NV XEFSRETOTHRE & h 4
VI74g—hLFarvier b RETToR,

2. /&

A. BRERFR R OREMR

BARERE L, BoBEKER BAONERERRE
ZOERBAT L, E7, BRRERRE LT, MKKRER
MPO-ANCA {#(EU), Mm%, I (mm/hr), CRP(mg/dL),
s L7 F = (ng/dL), REEIREA (g/day), Rh
FRIMBR (/hpf), RLHE(/WE)BXUF N-72F)L-B-D-7
M a2 =4 — & (N-acetyl- 8 -D-glucosaminidase : NAG)
(u/L), B¥rB,-3wm a7 Y~ (urinary B ,-micro-
globulin : u- 8,MG) (ug/L) 2#Ef L7z, &8, IThs5DK
EEEEEEROBEL Hy, BREEGR, BRATRL
DEEE BN L, ‘
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Table 1. Notation of histologic grade and stage of the glomerulointerstitial lesion in rapidly progressive

nephritic syndrome

Viable

Index for grade (G)

Index for stage(S)

Intracapillary change

Intracapillary proliferation
Mesangial reticularization

Matricial increase shown in :
Mesangial expansion

Mesangiolysis
Fibrin thrombi
Tuft necrosis
Gen(0~3)
Extracapillary change

Exudates into urinary space

Rupture of GBM
Inflammatory cells

Parietal epithelial proliferation

Cellular crescent

Breaks of capsular BM

Gex(0~-3)
Glomerular grade and stage Gg(0~6)
Tubulointerstitial change Edema

Cell infiltration

Tubulitis
Interstitial grade and stage Gint(0~3)
Total grade and stage G(0~9)

Mesangial interposition
Segmental sclerosis
Global sclerosis
Sen(0~3)

Matricial increase shown in :
Adhesion

Fibrocellular crescent
Fibrous crescent
Pseudotubularization
Ingrowth of interstitium
Sex{(0~3)

Sg(0~6)

Interstitial fibrosis

Sint(0~3)
S(0~9)

Score 0 1 0~30 % change, Score 1 ! less than 30 % of the change area, Score 2 : 30 % to 60 % of the
change area, Score 3 | more than 60 % of the change area.

GBM : glomerular basement membrane, BM : basement membrane, Gen : intracapillary grade, Sen :
intracapillary stage, Gex : extracapillary grade, Sex : extracapillary stage, Gg : grade of glomerular acute
injury, Sg : stage of glomerular chronic injury, Gint * interstitial grade, Sint : interstitial stage

B. BiRIEMGLES

1) HE %:f8, PAS %:(5, PAM %

FERIN-BHEZ 0%h L) VBERTEEL, 7
NaA=NVEBEIORVErTlK, BIEER <SS 74 v ical
L7c, COBHBEID 220 b — A% 2~3um D&Y
F % fF8 L, Hematoxylin-Eosin (HE) 424, Periodic Acid-
Schiff (PAS) #¢f&1, Periodic Acid-Silver Methenamine (PAM)
REEML, LFEMBECHEL -,

2) BEEHUAERIC X 3 MPO Hefn 510

FUVL UL BT T 4 8, 8 ) —ATEKIL,
FURMEBIE D 7- 12 pH6.0 7 = VEEF b U ™ A EER %
ML, 120C10 DHMBVAEZ L 72, 2 0%, Hig<
30 DEMAIL 7o, FURBES, U RIEEREER (TBS) I
ki E 5 oM 3 T, 10 %Y ¥E% 10 HRERIG
S, —RFifF & L T Rabbit anti-human myeloperoxidase
(Dako Cytomation, Denmark) % %35 T 60 4 REIRIG & ¥ 72,
BlEarre— e LT, E¥YYFIEE O THRESR
BETo%, —REBDRIEH, TBS 2k 8% 5 9
3 BTV, R & L T Biotinylated goat anti-rabbit
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immunoglobulin(=F L 4 A A4+ 4 22, HK) % 104
RIRIGE €7, TBS o & 29a 5 o 3 T, BERHR
KL LT Streptavidin-HRP(=F L A N4 A9 4 =V 2, H
)& 10 GRKIEX €72, TBS 1T L 556H% 5 9 3
BT, BEEROBRMEL TR 774074 Y
7AAT 7S —REH¥y MaF LA FY AL VR,
HA) 10 DRFE, RIGELE, SHEEIC Hematoxylin
ERGTERREZITY, AEEMETEHEL -,

3) BERIUAIRIC X 2 CD34 Jeta)”

XL L BBNT 7 4 v, =Y =L TEKIL,
FURHEERIED 72 12 pH6.0 7 T VBEF b U 7 AEEHR %
fERL, 120°C10 SEMBMLE AL 72, 2 0%, FRT
30 DRI L 7o, HURENIEHS, SIGNET ACUITY Detection
system (Signet Laboratories Inc., USA) Z A3 & L THA L
Feo —XRPUA L L T Mouse anti-human CD34 (=9 L 4 /34
A4 LA, BE)Z 30 SHKEE 2, kG L L
THETF R+ 7 & mouse immunoglobulin polyclonal #i
{# (Signet Laboratories Inc., USA) % 30 DRIRIG 3 ¢ 7, #f
HeB 812 Hematoxylin % Fi V> TR B 2 1T\, oL BAMES
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Score 1
Fig. 1.

Score 0

Score 2 Score 3

MPO-staining in the glomeruli

Score 0 : no MPO-positive cells in the glomerulus, Score 1 : one or two MPO-positive cells in the glomerulus, Score 2 : three or
four MPO-positive cells in the glomerulus, Score 3 . more than five MPO-positive cells in the glomerulus, original magnification X 400

Score 1

Score 3

Fig. 2. CD34-stained area in the glomeruli
Score 0 : 0 % of the glomerular capillary wall, Score 1 : less than 30 % of the glomerular capillary wall, Score 2 : 30 % to 60 % of
the glomerular capillary wall, Score 3 : more than 60 % of the glomerular capillary wall, original magnification X 400

THZEL 72,

4) SOEHURIRIC & 2 ZELE (MPO e, CD34 #f)

XL KBBAT 74 v, 8 ) L TERIL,
FURMEBIED 7212 pHO.0 b U ABEEZ AL, <4 2
uyL—7NBEEEL 7, ZO%, FIR T30 OHEESHL
7o VURBRIERE, 7 4 A7 7 ¥ —YEBEE TR (PBS) TH
#% 5 2fE 3 BT, Glcine-PBS T30 7070y ¥ 7,
E 5T PBS IC X Bk % 5 ol 3 EfET. —RHUFE L
T, Rabbit anti-human myeloperoxidase {Dako Cytomation,
Denmark), Mouse anti-human CD34(=F L 4 N4 444 =
YA, BR)Z 120 pRIGE €72, 51T, PBS THH
% 3 [EIfEIT L, ZRFUE Labeled donkey anti-rabbit IgG anti-
body (Invitrogen, UK), Biotin- and fluorescent dye labeled
goat anti-mouse IgG antibody (Invitrogen, UK), 4’.6-Diamid-
ine—2’ ~phenylindole dihydrochloride (Roche Diagnostics K.

342

K., Germany) % 120 OIS & ¥ 72, PBS CTHE%® 5 o/
3 EIfEfTHR, #HAL, HESLV - —BEBECBEL -,
C. BEREMABONE
1) RIREEEEEE (grade of glomerular acute injury
Gg) & 1T (stage of glomerular chronic injury @ Sg)
DRI
HE 3¢5, PAS #ifh, PAM RiEAZ A, [UEETHE
B RO BEIEH S O BRERGENTEE SR
SEM L7z, Thedoh Table 1 ISR L7z & Iz, 4 OARBREK
KOLTAEREL R T GEER LB UREL T T
fTEI2wTRa7{bL, FHbEiL 7k, ’
2) MPO %t & 25
BERPUAIEIC & 5 MPO Rtk 6, L DARIRENICE
i} 3 MPO BRI DO FERLL, 8 X MR ICHFET
% MPO DRTEZBZE L7z, &8, RIREN MPO LM
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Table 2. Clinical and laboratory findings in patients with MPO-ANCA -associated glomerulonephritis

MPO- Urinary ~ Urinary  Urinary

Case Age Sex Diagnosis RPGN ANCA CRP s-Cr gGFR 2 protein RBC granular

(EV) (mg/dL}  (mg/dL) (mL/min/1.73 m?) (g/day)  (hpf)  castUWF)

i 58 M MPA (+) 635 4.3 2.8 17.3 1.49 many 1~4
2 82 F MPA (=) 43 9.5 0.7 62.8 0.08 1~4 1~4
3 45 F MPA (+) 230 4.4 2.6 14.7 1.03 1~4 30~49
4 39 F MPA (=) 108 1.5 1.4 31.0 0.35 many 10~19
5 54 M MPA* (-) 87 16.4 1.2 46.8 050  10~19 1~4
6 75 F MPA (+) 19 0.9 2.9 11.7 0.95 many 5~9
7 46 F MPA* (=) 378 0.1 1.0 44.2 0.33  20~29 (=)
8 46 F MPA () 640 1.9 0.8 13.0 0.50  30~49 (=)
9 65 M MPA* (=) 322 0.2 2.1 23.6 0.30 many 1~4
10 71 F WG (—) 127 0.9 0.9 457 0.15 1~4 (—)
11 59 M MPA (+) 533 10.2 1.8 28.8 1.30 many 1~4
i2 72 F MPA (=) 74 3.4 0.7 61.0 0.50  10~19 (=)
13 61 F MPA (=) 572 2.1 0.8 54,0 0.36 many 1~4
14 83 F MPA* (+) 65 9.1 2.5 13.6 0.07 0~1 30~49
15 73 M MPA {(-) 140 0.9 0.7 81.9 0.13 1~4 1~4
16 49 F MPA* (=) 576 0.4 0.7 65.9 0.36 many 5~9
17 711 M MPA () 571 10.9 0.8 70.6 0.13 many 1~4
18 65 F MPA (+) 283 4.3 3.8 8.8 0.93 many 1~4
19 83 F MPA* (=) 125 0.3 1.5 26.9 0.10 many 5~9

MPA © microscopic polyangiitis, WG : Wegener's granulomatosis, RPGN : rapidly progressive glomerulonephritis, MPO-
ANCA ! myeloperoxidase anti-neutrophil cytoplasmic antibody, RBC : red blood cell, s-Cr : serum creatinine

*renal limited MPA

BB Fig. 1 IR L2 k9 IR a PALLEHIE L 72, T b B,
AT 0 &ARERMEA MPO Btk 0, 2271 %
I~2f8, Ra72%3~48, 2273 % SEMEE LT,

3) CD34 BfaiC X 5 F¥4f

BERVUAEIC & 5 CD34 fefa> 5, CD34 Hefald Fig. 2
KR L7 &9 Ifl4 DRBRIBIZE 1T 5 CD34 Hefa iR %
Aa7LLFHEL 2, $4bb, 227 0% CD34 Lefaif
ERO%, A37 1% 30%KH, 237 2% 30 %M E~60
%R, AAT 3% 60DULE LI,

4) BEHUEEIC & 3 ZEPE (MPO Yefa, CD34 Yefn)

2E i

RIREITE T 5 MPO £ X UF CD34 R fRE, Rl
IDWTEELK,

D. FREHAIEZ X

WMt FRBENTIZ, BHRIOBFEERZEIC unpaired t-test,
Student-Newman-Keuls test, Mann-Whiteney U-test with Bone-
ferroni correction, mXn Chi-square test, Yates mXn Chi-
square test V> (Fig. 4, 5), FHBSREDMEIC Pearson’s
correlation coefficient % fjv> (Fig. 3), 2 #h p<0.05 2 F
Bl

| B R

[. MPO-ANCA BHEE % DR

1. BRERFR R ODFT

BAERKICE ) 2 BAOBHREGEEE, 2URETER5R
& & 4¢ (rapidly progressive glomerulonephmls i RPGN) 2%
2 %(6/19 B), FHEEBEAR - MRAEREDH 68 %(13/19
BT, 27 u—EERBRIED LM,

BIMERIE, FRER 32 % (619 B RIEHERGZS 4 61, ?ﬁ*
HiReR 1 B, MskETed 1 B1), WRERREIR 16 %(3/19 f1
FHEMES 2 0, BEMEEREE 16, FE S8 %(11/19
B, RERA 37%(7:19 B), #1811 %(2/19 §), i
26 %(5/19 B1), BAEHE 11 %(2/19 B1), BRAER 21 %(4/19
B« RAREES 4 1), BLRTEIR 16 %(3/19 B © 3L 3 HI) T
Hol, Fi, BIUERE, HRE BELEOSHE2ZN
Fh 11w Q/198) @D 7,

Table 2 ICXNRBIDEEK - REFTROELBREFTT,
95 % (18/19 fl) W BEISERATIMLIR, 79 % (15/19 Bil) (< FoRL Y
FzR Ok, BARIZFY 0531047 g/day TH -7, I
BILT7F i3 1484084 mg/dL LBEEREL T
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Table 3. Pathological scores in renal specimen

The rate of Score of grade & stage  Average score of  Average score of
Case crescent formation (%) Gg Sg MPO-positive cells ~ CD34-staining
1 0 0 4.50 0 1.25
2 0 0.92 0.92 0.42 2.83
3 17 1.84 0 2.00 1.00
4 57 2.57 1.07 0.88 1.88
5 46 3.35 0.04 2.04 1.67
6 10 1.60 0.70 1.80 3.00
7 0 0.58 0 1.00 2.89
8 0 0.61 1.84 0.61 2.84
9 0 0.83 3.61 1.58 1.62
10 7 1.29 0.14 1.60 1.88
11 52 3.84 0.24 1.55 1.67
12 2 2.00 0.06 0.70 2.72
13 17 2.36 0.72 1.45 2.33
14 0 1.63 0 0.50 2.50
15 0 1.25 0 1.00 3.00
16 0 1.61 017 1.77 2.67
17 0 1.20 0.60 1.00 1.75
18 30 2.60 1.80 1.50 0.25
19 43 1.72 3.00 1.17 0.83

Gg : grade of glomerular acute injury, Sg : stage of glomerular chronic injury

Table 4. Grade and stage distribution of 282 glomeruli ) T 4B
including renal specimens of 19 patients with MPO- - ,
ANCA-associated glomerulonephritis ,j

ngarg eOf Number Sgggeof Number
Gg 0 49 Sg0 231
Gg 1 79 Sg 1 6
Gg 2 71 Sg 2 2
Gg 3 35 Sg 3 20
Gg4 18 Sg 4 0
Gg 5 19 Sg 5 1
Gg 6 11 Sg 6 22

P Fig. 3. MPO-staining in the glomeruli of patients with MPO-
ANCA-associated glomerulonephritis

a . MPO-positive cells and MPO are shown in the glomeru-
fus and along the glomerular capillary wali, respectively.
(original magnification X 400)

b MPO in the cytoplasm of a polymorphonuclear leukocyte
(1), original magnification

¢ MPO along the glomerular capillary wall (4), original

maghnification
£, eGFR {Z¥1 38.0+23.0 mL/min/1.73 m?*C#H - 7=, 2. RIMEAMBEEE (Gg) L EITE(Sg)
% 7=, MPO-ANCA {fiiZ 283£236 EU TH - 7=, Table 3 WX BEF OBIRBELTMO FE L DETT, K

B AEREESETE L D EVIERIZ 14 B (Case 3~7,
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Fig. 4. Relationship between glomerular histological grade
and average score of MPO-positive cells in 19 patients
with MPO-ANCA-associated glomerulonephritis

Positive correlations are shown.

10~18), ETENRMEBER £ D B OIESI% 4 8 (Case 1,
8 9, 19), WHDHAFDRER % 1 #](Case 2) Bz, —
K, VEBIOBEREMMICIE S X E4BEOARBKE
DHRTE L Tode, FEBI 13 2B6cHiF 3 &, 1REMELTD
AT, Gg2.36, Sg0.72 TH o, GENTVHE
BRI 25 OBNTFHETIX, Gg0: 318, Gg1: 318, Gg
2: 1018, Gg3:5M8, Ggd:11fH, Gg5:11H, Gg6:2
fil. Ssg0:22f8, Sg6:3 A (Sgi~51X0{H)THo 7,
Z T, 19 EBNC & F 7 RERIFFR BT 282 {H D &R BR AN
BIZ0WT, ABRFAMEERE L ETEL R L L 2 5,
Table 4 (TR X1, Gg0:49 @, Gg1:79 M, Gg2:
TU{E, Gg3:35fH, Gg4: 1818, Ggs5: 191, Gg6: 11
B, Sg0:231fESg1:61, Sg2:218, Seg3:201E,
Sg4:0{#, Sg5: 118, Sg6: 22@TH-7%,

3. MPO $& 5

ARG S REEE OB RBR NI IS 25k i g
% 558D MPO MBS ® & M i (Fig. 3a, b), X 5
i, MIREE 2 Tk <, MPO B ERIRE O EBE IC (B 2
APREBMMEEIC S MPO 23RBS T w7 (Fig. 3a, ¢),

4. RIFFIJMEEREE, EITE & MPO BMMIEK X O

7 EDRGE

Table 3 IZHAEBIIC 1) 5 RBRIE AMEIEE T & TR &
LU MPO BB A 07, CD34 PR a7 %R L 7=,
Fig 4 ICART LI T, REGICE T 3 BRI AMNEER &
T MPO BBHEMIIEBL A 2 7 12 IEICHIBE L 72 (p<0.05), L
0L, EITE L MPO MM A o 7 DEEIZES

Score of MPO-positive cells

MPO-ANCA BH#E 45 0 AIREN MPO Dt

100%
80%
9 0% # MPO Score 3’
E ’ MPO Score 2
g B
£ 409 B MPO Score 1
= ‘B MPO Score 0.
20%

0%

0~2 3~4 5~6 0~2 3~4 5~6

Grade Stage

Fig. 5. Relationship between glomerular histological grade & stage

and score of MPO-positive cells in the analysis of 282 glomeruli
Positive correlations are shown between MPO score and glom-
erular histological grade. Percentage of MPO score 1~3 in Gg
0~2(A), Gg 3~4(B), Gg 5~6(C)was 67 %, 87 %, 92 %
respectively. Percentage of MPO score 3 in Gg 0~2(D), Gg 3~4
(E), Gg 5~6(F)was 11 %, 40 %, 50 %. Percentage of MPO
score 1~3 in Sg 0~2(G), Sg 3~4(H), Sg 5~6 (1) was 84 %,
33 %, 20 %. Percentage of MPO score 3 in Sg 0~2(J), Sg 3~4
(K), Sg 5~6(L)was 37 %, 0%, 0 %. Avs B : p<0.05, Avs C:
p<0.05,Dvs E: p<0.05, Dvs F:p<0.05 Gvs H:p<0.05 G
vs | p<0.05, Jvs K p<0.05, Jvs L : p<0.05

100%
80%
£~ !
;2 § CD34 Score 3!
g E 0% CD34 Score 2|
o g c H
s < 40% |@CD34 Score 1\
gz 13 CD34 Score 0!
20%
0%
0~2 " 3~4 5~6 0~2 3~4 5~6
Grade Stage

Fig. 6. Relationship between glomerular histological grade & stage

and score of CD34~staining in the analysis of 282 glomeruli
No correlations are shown between the CD34 score and glomeru-
lar histological grade. Percentage of CD34 score 3 in Gg 0~2
(A), Gg 3~4(B), Gg 5~6(C)was 78 %, 29 %, 10 %. Percent-
age of CD34 score 3 in Sg 0~2(D}, Sg 3~4(E), Sg 5~6(F)
was 63 %, 0%, 0%. A vs B: p<0.05 A vs C:p<0.05, D vs
Ep<0.05,DvsF:p<0.05

Tahno iz,

Fig. SATR T & )18, AIMEIRE 282 HOBITICBIT S
84 DARESIERER L MPO BiEMREA 27 L 0B
TR, ABRGEEEEEIEEICL 3 L MPO Bt
BRa7HHEBICEML Cok, —F, RREA%EEE
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AFig. 8, Double staining of MPO and CD34 by immunofluo-
rescence microscopy (original magnification X 200)

stained along the glomerular capillary wall without CD34-
staining.
@® : Red shows CD34-positive staining. CD34 is stained
along the glomerular capillary wall without MPO-staining.
® : Yellow shows double positive staining of MPO and
CD34.

Blue shows nucleus.

fir 3 4
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Fig. 7. Necrotizing crescentic glomerulonephritis
. Cellular crescents and inflammatory cell infil-

tration in the glomerulus (PAS-staining, origi-
nal magnification x 200)

. Cellular crescent with destruction of Bow-

man's capsule (PAM-staining, original magni-
fication X 200)

" MPO in the glomerutus (MPO-staining, origi-

nal magnification X 200)

1 CD34 in the glomerulus (CD34-staining,

original magnification % 200)

WFig.9. Minor change
glomerulus in patients
with MPO-ANCA- asso-
ciated glomerulonephritis
(MPO-staining, original
magnification X 200)
MPO-positive cells
(%) are observed in
the glomerular capil-
fary lumen. MPO is
stained along the glo-
merular capillary walls
(A) near the MPO-
positive cells. Red
blood cells are obser-
ved in the Bowman's
space({).
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03 Gg 0~2 LML ARIETH 11 %I MPO BB Ma%
AT 3DRREEZED,

TR & ARBRMEA MPO BRI A 2 7 OBE T,
EEEITHITIE MPO BBHERIIER 2 7R ABIET LTV
72

5. RBMFRMEEE, B1TEL CDMEERATED

£3p:

Table 3 X HIEFI DARIRE A BER, ETE L EY
CD34 eta 2 a7 &R LTc, BEGIORIREAIEEERE,
EITE L CD34 Prfax a7 L OfICIEE 2Bz &
SN pof, LHL, Fig 6 imLid g, REkER
8282 HDBTIC & 284 DAIRBAMERER, ETE L
CD34 B8 2 a7 L OBETIE, AEREAMEERE DT
BENE%28 CD34 #2227 3 3EBICETL TV
72e

6. RBEIMBEEOEVRIMEFICH T B PAS B,

PAM 38 & MPO %68, CD34 L& & ORHE

Fig. 7 (ORI OBE, K7~ o BEBEOMEEDS
HY, MY EERS2AEICR S 13 ABRE AR
EEDTEEE LR IRIR (G 6 ¢ Gen 3, Gex 3) &R T, RER{AIC
%D MPO BBl % o (MPO BRiEfiaZ 2 a2 7 3),
REREBAIME B IC MPO BR1ERAT R 2 8o 7 (Fig. 7¢), &
52 CD34 Bfh (Fig. 7d) TlE, RBRESEICE O TITIFSR
aEIEbN TV (CD3d 227 0),

7. B—9RFCHT 3 ZELRE (MPO R & CD34 3

&) OhE

Fig. 8 IZHEG] 11 ¢ 59 7%, B (Table 2, 3) ek 2H—
AREEYIHTO MPO & CD34 D B etk RT, G
MPO [k, #REld CD34 BBk, A MPO & CD34 WH
DR, FEEKERL T 5, Fig. 8 DOODIBEEE T3
MPO He5D ABEMET CD34 LetizfetEcdH > 7, 7z,
Fig. 8 @OICR T{REFEE TS CD34 R A BT MPO
REIIBYETH > 72, Fig. 8 @ISR THRETEETIx MPO 68
& CD34 B3 e bICHEETH - 7,

8. RREAMEERE, ETEFIFERICEIIHST,

MPO B % 52 /- RifiEk

Fig.9 IZ PAS 3¢fa, PAM Hef& TR E DS ERM 4 R BR 4
(Gg0, Sg0) & LTHEEX N/, MPO ¥efa T MPO Btk
Mz RO/ AREE T T, ARECBMNENEEEZ 5
n 5 ELIc MPO FatEMlifa 2 38®, £7:, MPO BiEMilED
MBS 2 R EREEMIMZEE I MPO DILE %O
oo 6K, BuervBBicdboRinkz o,
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9. BERIEEEME CERREMR S OBE

FIEFI DO AREBERERE, EITE, ¥ MPO B
M A 27, ¥ CD34 a2 7 &, KARBE(%),
MPO-ANCA fE(EU), FMAMBRE(/uL), M3 (mm/hr),
CRP(mg/dL), MiEZ L 7F = (mg/dL), IFE7P A7 3
¥ (mg/dL), eGFR{mL/min/1.73 m?), IR&EM (g/day), IR
thIRIMER (‘hpf), B NAG(IU/L), R B ,MG(ug/L) & D
FEEZBRET L 7223, TN L FELERRE kb o 7,

. REEGRERICE T DHEIF

IgA BE 10 fl, EEERRERREER 2 flicowT
MPO #fa 2 i L BIZE, MataiTo7z,

IgA BAE T 10 FEFIC & EN TR BRIFRE 155
ZEZ L, 155 MR 8 o RBRkEIC MPO BHEMIE % 2
O7:(Gg0 TMPO 227 | A5, Gg0 TMPO A2 7
20518, Ge1 TMPO 227 1 #11, Gg2 T MPO X
27 1A 1 fl(Sg 20 Fab 0))28, ARREGBEE~D
MPO ILEIZED SN 5T,

BEEBRBEAREBRA TR 2EMCE TR T VA
R 28 MEBEL 28 {8 27 o ABR &I MPO
BiEME Y B0 (Gg 0 TMPO 227 | A3 1 8, MPO A
a72HM21M, Gg1l TMPO Aa7 2428, MPO A 2
T332, Gg2 TMPO A3 7 245 1 {fl, Gg3 T MPO
A270H1 {8 MPO A3 7 2538, MPO 227 3 %8
16 fl(Sg ixv3hy 0)3. Lal, REFEE~D MPO L&
BRSO b7,

MPO-ANCA BH#EE 213, #1TT 5 LERRMICIZ RPGN,
ARSI NCGN 2 2T 2 2 L -TH B, 20
MPO-ANCA BR#EE K13, FEOEREYWE T VORRELR
EIZ & D 2 DIFEEIC MPO-ANCA 7213 T4 K, fFhIkPir
FERT7 A —VERFICEENS MPO S LTwB I L
WRBEA TS, LaLl, &b MPO-ANCA BIER
RITBIT 2ARBREN MPO 12D WTOME IR 7# (100D,
MPO WABREBEATLED L ) IWFBICHEE L T3 il
WEEAHTH B, £ THHEbLNDIIEL MPO-ANCA
BEE 4 19 MEF O RBREN MPO Bl FEEL 2D
#, Mg MPO DBTEERAL, B & USKRERERA KA E
DBREZRIH L1, Z2OFE, MPO-ANCA BHEE LTI,
FEIELBEORREFES | EFAOFICREL Tw
LHIEMEHSEMER ST, 2F D, EHETRENTVS

mj\’«ﬂﬁv
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FAEBI O FAT T I3 A 20 Rk BT L B, 2 2T, B
BT, BORBRIEO MR CEIMM L 7ok ERiE RS
B, METE LORIREN MPO BIEHIEE A 2 7, CD34
A7 % ERRE L 72,

BAEG R U ZRIREB RERE L, ARBREAF
¥ MPO MMM A o 7 L IEICHHBEL T/, 7, &
AIRED BT IC BV 2 ARG 2 EEEE D RBREAN MPO
PRl A 2 7 EIFICHBI L T/, 51, REREE
MMENEARER~—»—TH 2 CD34 Jetu'EHHE 2
TR GEEEBEEENE L2 ONET LTk,

RERENTIRFRRRE—RICOEZE b oMz s L TH
EFEND, LoL, FHRTH->ThH, YRICL>THS
ENHIHL L TRVOEEYH 5, SEIOKEH TIHAIREN
MPO MR OFFIROE X S D> T Ads, Zi
¥ TOME T, MPO BiEMIIE D KE 7 1L BF R ER T, —
WICHRBEENT0E I EDBHSN T2, i viro
T ANCA BEEE 2 B H DIF R Bk MPO-ANCA % inter-
leukin-8 IC X W EHEMINIMERNBLICHEIEET S 2
L9 ANCA 12 & b iBHE(L & Nz fF Fh BRI A R i e i
ERZEITILYMHLLIZEINTVE, INsDZ
& X b, ANCA BEE K DTGB I3 REREAIZ MPO
AR BB L, SRIREEMOEANRIHES L Al
EERBEFEILTOBILBEIONG,

% 72, A EDOPFFET MPO-ANCA BIEE 4 TlF, MPO {1
EEMiam T, FI2 MPO BRI 6 0 R 3k
ZHMEECRD SN, —F, WL Lz RREEFE
BRIIB LTI, IgA BIETIE MPO BHE#ilEZ Ro7 4
Brikiz e (, RERIBRIEEE~D MPO LB IXBE s
ot i, EEEREERIREE LTI MPO Bt
Mz R0 RREBSERA S N7, RREREE~D
MPO kB IZBIE I Nk d -7, MPO-ANCA EEE R TIZ
MPO BRI RERE~DBRE & & b I2 MPO DIHAS
£, REREREECEBEL W ILBELONS. b
nbiuI I nFE <, HEEREDO MPO-ANCA BhER A 8%
DIFPERIZ MPO 2 LT WiREEIKH 5 Z L) MPO-
ANCA BEB A BE CRARKAEBEE S VMY
3 BB REIC, MPO-ANCA Jifkfii L& & & biciiE
) MPO BENEREL TS Z LWV EHEL 7, MPO &
BECHEL TR, BERETH 2 AREEMMENK
AT DI LIS T B0
MPO-ANCA # BE4: X €72 Brown Norway 7 v P D&%
Bk E MPO 2 BT HFRIREROBRTERTEI LT
BRREL Y, ZOBLDORREFEMEC MPO OLE

Brouwer &%,
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MRS E2WELTWw5, %7z Kobayashi 5213,
H1 MPO Hith 21 5 L B2 ER TRIEADSZE MR
SN & RBREEMMER~D MPO EEB R SN 2
LEBELTVS, INsDHELSHOMAHEREER
ftd 5k, &t F MPO-ANCA BIEERICE VT, RIREN
2B L Bk X D MPO SHUE UK ERGE M I 8
IHEBELLEIONS,

SERBEAIMEBEICILE L 72 MPO 25 ANCA BEHEE#
DIFEEIZED L HICHEL TOL0PIEHL L TIER Y
B, SE, BE—RIREGHETO MPO & CD34 O ZEHEE
(2HBVT, MPO Bt DREFEETIE, CD34 REDET
2o, ABREBHIMENEMEEEITRI N, MPO
'3 H,0,-halide %%/ LI RERMEL SR 3§29
I r kD, MPO HEEASRIREGEMILE N MIEES IS
LT3RPS EZ N5, £/, MPO-ANCA BEHE
£ T MR MPO ICEEI N T w3 Z L™, MPO-
ANCA BEEBEIME 71T, ABR{EHMHY I MPO-
ANCA BRD 6N Z EMEEV SN TwE, E51T, &
F MPO-ANCA E#E R TIZ, HTHTIEH DHRRER
BEEEIC 1gG RHFOMBENRADONE, ThoDI &
), MPO BfE T MAEASRREEHINE A KM LD MPO
CRIGL, AIREEMIENERES 247 2 ThE,
SRER B M N HIRE £ MPO 12 MPO-ANCA W35 &
L, #ES iR M fafEE (antibody dependent cel-
lular mediated cytotoxicity) % 5| F# 2 THIBEM R &b
#HExn b,

7, SEOME THEVBER L AREDHIZ, BETHY
12 MPO B MR % 388, Z DD RIREEM ME R I
MPO IhE 2D 2 HRREDH 2 Z L HS IR -7,
Sz, AU EIIHIATRERD Tw, 2O L3,
MPO-ANCA BIEB A TIHRERHORME» 5, ARIRIEN
IZ MPO BBM:MIEASZ L, MPO AU % /M L 72 R BREEA
MEREAEEMNEL TS I EEREL TV 5,4,
ANCA HIFEEDYERIZ X Y, SEETHEEREROREC
7, BHEEEIEE LB R OBIIC KR X N 3 BEM LY
AL T 5289

MPO-ANCA B 4T3, PAS {efi® PAM Jita T
BRIREOSRRETL T TIOBENEL T 2 AN
%, MPO %1% CD34 $efaic X 2 BREEROBKE 1L,
ANCA BIEBRLOBRHRELHATEIACHERLER
bbb,
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