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matrix in accelerated anti-GBM nephritis

Hiromasa AKIMOTO

Department of Internal Medicine, Teikyo University School of Medicine, Tokyo, Japan

Studies were performed on the behavior of crescent-composing cells of crescent glomerulonephritis
induced by the injection of anti-GBM antibody to WKY rats. a5 integrin, podocalyxin and ED, were
stained immunohistochemically as markers of parietal, visceral epithelial cells, and macrophages, respec-
tively. Cellular fibronectin (cFn) and type I collagen were also stained in the same manner. Fluoresceine-
and Rhodamine-conjugated IgGs were used as second antibodies for double staining to show the
geographic relation of the two target molecules. Morphological examinations were performed at day 7, 14
and 28 after disease induction. Periodic acid-methenamine-silver (PAM) and Azan staining showed time-
dependent increase in extension and cellularity. PAM-positive intracrescentic fibers were likewise in-
creased, which was related to an increased frequency of ruptured capsules. Intracrescentic cFn increasing
in parallel with PAM-positive fibers and type I collagen, was remarkably stained at day 28. Intracres-
centic ED,;-positive cells showed also a significant increase at day 28. Podocalyxin was not stained in the
crescent, while ED, and «; integrin were remarkably stained. Double staining showed apposition of cFn
and a, integrin, indicating close contact of these molecules, but such apposition was not observed between
ED, and cFn. These findings indicate that ED, and «a; integrin- (possibly visceral cell derived) positive
cells occupy significant cellular components of the crescent and that the latter plays a part in synthesis of
the intracrescentic extracellular matrix.

Jpn J Nephrol 2000 ; 42 : 1-10.
Key words : immunohistochemistry, crescentic glomerulonephritis, extracellular matrix, adhesion mole-

cule, anti-GBM nephritis.
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The possible role of adhesion molecule, «; integrin, in the synthesis of intracrescentic extracellular
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T3 %7z, ZOEMHETHTCIE, ME LD K-
~ BN AERTE U 7R & B BA S T 57,
—F, LEMIES £72 ECM 2435 2 LB s Tw»
2 s, EABROEBERICB T 2EEEIHS » TR
W,

SIEl, ISR R BR AR ELE I (GBM) HLAA B & O
FABERICEL CERENZBRENBIZ 2T L b
2, FAKROHEMIS L OEAEDO ECM EALIC BT
P& T as integrin OBRENC DO W THRIEEH ~—h —%
A TREET U 72,

SR 3 |

1. XY
REERY 200 ¢ OEE WKY < » b (n=15) (Charles River
Japan, #iZ3)I), ©Y Y 2HEAL 2,
2. BROER
1) $17 v b GBM Fifk IgG DIER
Meezan & D HED ICHEWEERLIL 71z, 74 b b, Sieving
B XD BT RERR 2 S ALE I K Y GBM 253 HEL,

Z @ 200 mg & LA EE S ¥, Freund 524 Ad-

juvant(Latoron, BH3) & & $12, &Y ¥ FNI 2:MME
CEFAESIEL, 1T vk GBM I 2 E 7z, Honrefi
M#E XV REWERIFICT 7 e 7)) voEZ2E, 1/15M
phosphate-buffered saline (PBS) (pH 7.4) TEMTL7zD 5
12, DEAE-Sepharose CL-6B(Pharmacia,
Sweden) % fv> T 1gG S3 i 2 S BERGEL L 72,

2) WEEHT GBM HUARE R DIER

REEH 200 g DM WKY Z v M (n=15)ICIEE Y ¥
1gG (Sigma, St. Louis, USA) @ A= FAHE/KIETR (2.5 mg/ml)
PYERLL, Zh &% E O Freund 584 Adjuvant % Jif] Z &
W ETER L, T0D05ml %27y b EEICHifRE L7, 4
H#ice Y YH17 v b-GBM IgG 4318 7 mg/100 g BW #%
EBEikE DEE L7z, 7z, WREEE U CEBRICIER &Y
v 1gG THiE L, LHAEKEHEL 7 WKY 7 v b
(n=15) ZfHwnic, &L HHBER -BAKTCT, REH
F—YHRTEHEL, PUEREER 1, 3, 7, 10, 14, 28 H
B 24 RRREFR 2 BRI U 72, PUMAEERE 7, 14, 28 HERIC
& % pentobarbital 0.1 mg/100 ¢ BW DO FERiEy T T, IEER
REIIRE DERIML 72, 2D, 4C O PBS ZFEES & D %
THICHERL, BRER 2B (B n=35),

3. R - MAAE(LFEIRE

| H IR R 1E Biuret 3212 CHIE L 4 BEHEHZ

Uppsala,

L, R 77 3 »iEsingle radial immunodiffusion
(SRID) W CTHIE Lz, &7z, BREOMMEZ v 7 5=
YETNAYEZ ) PP THE LTz,

4. HBERRE

1) B & 2 aET

B L 7o BAHR L, 4% 8T RV AT VT E R (pH 7.2)
TREER, BOZ &L, Tra—nik, 57 4 A
L, X7 74 U1 Q@um) 2 ER L 720 BiK, Wi v 7
74 VR, N M F V) - Y v, periodic
acid-Schiff (PAS) #+ff135 K Of periodic acid-methenamine-
silver (PAM) 481, Azan et 2175 72,

2) BIREDERNHE

FREOREERE T 2 HWT, PAM AR EHW
TR—~ > EOLHEME, FAKEE FHENESE R
AV AT T A TEYCTHEL, R THERK
Iz B % AR RCRERE DY © 2 51 & CE AR
), R—~rERNOLAHICH® 2FAEOEE, +H
PRBAITATE S 72 0 O R FE LIz, KT, R—< ¥
FEWHREDFIIZ OV THRET L7z, BIEICL 2> T, 1F
VZIRIETH CYIN 72 R BRAR 2 S | AR 72 D 30 L
EEERL, 400 fFic THEERZ LT,

3) SPEHHRR L ERIARER

BRI, IR Smm AICiEIL, O.C.T. Com-
pound (Sakura, USA) 12 ‘@I, ¥k %E R TR L
72o 4um OBGETIF 2ER L, DU OBMHE TR X
5Pl 2T o T2 BT ML EMEE BX60 (4 V) > /X R,
), BWEEEPM30(F Y v 8 R) 2RV TTo T, %
7o, B 2 EEFEMHAEOMERFREHS 22T 5720
FITC, Rhodamine |2 & 2 "B 21T- 7z, FEICKEL
T740Vv 77— N Z N WIB(G20nm) (4 Y > /¥ R),
WIG (572 nm) (A Y >R 2) M LTz, BIZICH 72> T
3, IRIZFREE TUIN IR ERE & S R 1 R 72 D
10 LA SR L, 400 512 CHEEM Lz,

A. type I collagen DEEEFEIC X % BYLfH

7 b VEER, —RIRICR TV FHT v b type 1
collagen (Chemicon, USA) % PBS THi&fE3 40 fZ 12 7]
L—XPifke LTHY, BRTH SHEKIGS T, =X
Pk LCFITC-Y FHR VY ¥ 1gG(¥ 7 A, £YVIE
IS CRINGS) & v, ZhZhERT 45 HHRE s ¥
Too oM PR S, type I collagen et FRE 5
& OGO PH O FRIRFRIEIR I D & BRI BIEE L 72,

B. a,integrin, monocyte/M¢ DRIHEIEIZ k& 2 B

K HFH & N @, integrin (Chemicon) ¥ =7 X € / 7
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Fig. 1. Urinary total protein and albumin/24 hrs

All data are shown as mean+SE, * p<0.05 vs control

o —7 VP 7 v b Monocyte/M¢ (ED,) (Chemicon) %
PBS T% N € Nl 28 50 f5, 100 1 #if L — Rifk
ELTHY, ERTA SHRICEE, ZXPEE LT
FITC-¥ ¥Hi 5% 7 ¥ ¥ 1gG (Cappel Products, USA) (= 7
A, &Y VIEFME TRINGT) & Rhodamine-v i~ 7
A 1gG(Chemicon) (R ¥ F, & ¥V VIEH MK CIRIF)
2RV, ThZhEIR TS HRERICS R, Bohic B
AR S, RERENSLO ED, BHEEME ORI O X,
FTNENEEMNCEHET L L L HIZ, a;integrin & DAE
HIBETR & B L 72,

C. a, integrin, podocyte D[EEEEEIC Xk 2 ZEYH

—RXPAERICFE 7V FPLE b a; integrin 7 A E /7
a — - )L J; podocalyxin (4D5) ' (37 38 15 37 55 H K B /N
Bl R IR L & D 5) 2 PBS T2 h € Mg E R
50 %, 100 AL —RIik & L THY, ST 4550
BIRIG S ¥, ZRPIA L LCFITC-Y FHRY Y F
IgG (v v A, b Y YIEFIMERINF) & Rhodamine-¥ ¥
i~ 7 A 1gG,a (Chemicon) (Rv ¥, &Y YIEFINET
WIRF) &2 v, ZhZnERT 45 RIS, /5
NI RAORERD 5, K2 ORAGRE B L UG EsiPH O RERE
HIMEIEIC D S EMERNCBIZE 2 & & b Il OALERBEIR
R LT,

D. a; integrin, cFn OEEEIC & 2 B (M

—RPURICFE 7V FPLE b a, integrin L7 A E /7
o —J )L H & b cellular fibronectin(EDA-cFn)
(Chemicon) % PBS T % 11L& HALAEEE 50 5, 400 f5127

TL—KPifh e LT, ST 45 ARG S ¥/, =
KK L LT FITC-Y FHRYHF 1gG(w 7 A, £V
TEH IS TRINES) & Rhodamine-t Y Vi~ 7 X IgG (K
T F, Y VIEFE G TRING) 2 Hv, T ENER
T4 PRRIG S e, 5 R R mAn S, WBos
HEERRICRZE L 72

5. #rEtig

HEMEEFE £SE THRR L zo &7z, 3T Krus-
kal-Wallis D#E 2 Fv>, 2 #2213 Mann-Whitney @ U
BEE Tz, 2 BERIZEIXfEREE 0.05 IF 2 HRED D &
L, 3BMI2 p 2 HIE L EKRE 00167 LIT 2 A% H
DEL7z,

fm R

1) PRpEEAPRME (Fig. 1)

PREAGPUNESES | HE X vEmML, »2> 1 HEX
D RERIC I LA R 72 (p<0.05), DIZLEIE L,
14 HEWZ 857+39mg/H &7 D, 28 HE & TRfe L 72,
Eiz, RP7VT S EPUMERER | HEH X DML
I HEMRESER L LA ML 72 (p<0.05), P&
Wi L, 14HEHFT650+88mg/HE%bD, 28HHE T
Bt U7, ok, AHBEAKREE L HBECTE, R
BH, RP7 VT S O REE Ao o7z,

2) MEAEALFIFTH (Table)

ME7 v7 7= REREBHOSRG, 14, 28 H
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Table. Clinical and morphological findings
Day 7 Day 14 Day 28
Experimental Control Experimental Control Experimental Control
Serum creatinine (mg/dl) |.27+£0.07* 0.46£0.02 1.14%0.17* 0.50+0.00 1.32+£0.09* 0.55%0.03
Glomerular area (um?) 1,515+39* 1,010+29 1,628 = 106** 957+42 1,897 £47** 1,085+20
Frequency of glomeruli with 48.1%x6.5 49.4+15.7 89.9+2.7*
crescent (%)
Crescent area (um?) 199 +37 141 £50 452 + 38aP
Crescent/Glomerulus (%) 12.5+2.5 8.29+3.00 24.7+2.0%
Cellularity of crescent 4.42%+0.93 4.50+1.86 10.8%1.8%
Cellularity of crescent/Crescent 0.03%+0.00 0.03%+0.00 0.03£0.00
area (um=2)
Frequency of glomeruli with ruptur- 0.69%+0.69 7.718+2.22 27.8+3.0%°
ed Bowman’s capsule (%)
Endocapillary (E) 24.1%10.1 49.4%11.2 22.2*4.7°¢
Number of ED: J} 4 o crescent () 19.8%1.6 30.3%0.9 57.4%15.8%1
positive cells
E/I ratio 1.17£0.40 2.37%£0.88 0.46%0.06°

All data are shown as mean®SE. *p<0.05 vs control, # : p<0.0167 vs day 7, > : p<0.0167 vs day 14,
¢:p=0.0768 vs day 14, ¢ : p=0.0495 vs day 7, ¢ : p=0.0339 vs day 14, f : p=0.0495 vs |

H) iz T 1.27+0.07 mg/dl, 1.14+0.17 mg/d/, 1.324+0.09
mg/d/ 2 B Y, xF B EE D 0.46+£0.02 mg/d/, 0.50+0.00
mg/d/, 0.554+0.03 mg/d/ IZtLLAEREIC LA L Twiz(p<
0.05)

3) AHEREERIPT R

A, OEEEEMENC X 2 RN R

SRERATERE XS IIC B LT, MR LAEEICKE
 (p<0.05), FEERFFHOMETD 14HH, 28HHTIX7
HH L EENERICHEIML Twiz (p<0.0167) (Table),

Fre, BRRERTHEIEARGEE S, FAK
Bt BRIR D BRI, 7, 14 HE Tl3& % 48.1+6.5%,
PAEI5TRTHEEZZAON Lo d, 2Z8HH T
89.9+£27% L7, 7, 14 HHLENERER WML (p<
0.0167) (Table) ,

Eie, FHEMEE, FHEERFE T, 4HEEH
NREBHEMU 2 (p<0.0167), UL, 2 H KA E R
L7z 0 OIS (= H sy AR & L i
FEIC TS B 2 BTk U3 A & 7 > o 7z (Table)

PAM $eftc X 282 Ci3, 7THEICZBW CEAERNIC
PAM BZHEMIEIZIE & A SRR S o 7278, 14, 28 H
HTIZ PAM B Y/E 3L 72 (Fig. 2),

Azan e TIE, 7 HH & 0 REREBLEAI B L OFH
Iz Azan BGHEME SR S, 14, 28HH & %2 5 12E
v, QEEE B L OGP E#EIFE ORI 4 S iz (Fig. 3),

BELHRARICB ) 2 R—~ v ERSEO HEEIL, 7THE
T3 0.69+0.69%, 14 HET7.78+222%, 28 HHT27.8

+3.0%THY, 28HEHTIFR—~ HEMFEE, 7, 14H
HictbUEZE ML 72 (p<0.0167), %72, SBRETIE
EDORHAIZ b R —~ U EEREKE X A S 1L > 5 72 (Table)

B . S RRET

@ type I collagen Ok E

IR B W TIE, SRERIEWIC type T collagen B
gL BO o7,

ERBFICBWTIZTHE I, 29 ¥y A @RI
type 1 collagen BFHEERMIASHIR L7z, 14 HEH I X fRE 4+
ZhEricHEL, 28 HE I EAEFIZ b FHICKR -
720 LU, AH 2 F 7 A type 1 collagen FGEES
AL CIFHOETRE LT U ARG L 7o SRERIA2IR TR, type
I collagen [ AHSAL 1% E PERYBISE CTILRERF R I B8 0 %2 7R
L 7z (Fig. 4),

@ a; integrin & ED, Gg o —ELL

SHHRFRIC B T, B R BRI FREEE IC i > C
a; integrin SFRR N Y — > %R L, ED, BT IEFE D
5N m - 7z (Fig. 5D),

KEREET HH 235> T ED, BR324 BRI
L, a,integrin & PN HIRL 7223, BIEIARI R
DEEHE T 2RO S ko 72 (Fig. 5A, B, C), 28 H
HizsWwTid7, 14HHICH U AEAN ED, B X
BEIE % A7 NEE R R A S s o 72 (p=0.0495 vs
day 7)., F RN ED, BGHEMEOZL b EREEZ RS
7 in o 7z (p=0.0768 vs day 14) (Table),



Fig.2. PAM staining in glomeruli of nephritic rats (X 400)
A :Day 7, B:Day I4, C: Day 28, D : Control
Note over time increase of crescent formation.

Fig.3. Azan staining in glomeruli of nephritis
(X 400)
A :Day 7, B :Day |4, C: Day 28
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® a; integrin & podocalyxin BT D —BEYL M,

SRR BT, BIRBIF ORI RE ICH - T ay
integrin, podocalyxin & & K ¥y — WG HEE & D,
R—~ v EEFIT a, integrin O AR/ S — W FIH L
7z (Fig. 6D),

EBIETHHICS WL, FHERN T a; integrin O
HDFRR NS — Gt R R LTze —77, SRERIELREREE I
BWTIE, a, integrin, podocalyxin & ¥ IZHEIR/ Sy — >
Btk 2R L7z (Fig. 6A), %7z, 14, 28 HHIZBWTH
[FIEkDAT R Tdh - 7z (Fig. 6B, C),

@ a, integrin & cFn O B h

SR BV T, RIS cFn B EEEALIE £ 5 >
¥ v APEIE, £ H0 I homogenous IZBE M E 2 D, —ER5%ER
REREE, R —~ BRI RGBS A & iz,

KEFFICBWTIRTHE LY, FHMIC cFn B AL
WHIEL, 14, 28 HETREGMEEL B L OF % OHIPH D H
haa oz (Fig. 7A, B, C),

Fig. 7D 12 14 HH ® «, integrin & cFn O EHLHE
(Fig. 7B) D S5 3 B H. % 7x 97, H K12 homogenous 7
cFn BN 2388, ZNIZHE L T a;, integrin B IEMIE

Fig. 4.

Type I collagen deposition in nephritic

glomeruli (X 400)

A :Day 7, B : Day |4, C: Day 28

Note intracrescentic type I collagen increasing over time.

RO, WH OB L 7o ALE RO RIE X 7z (Fig. 7B,
D),

z =

EARKIE, FOREIDRD3IDICKIIENS, T4b
5, 1) ECMOWERIZEAEED RV 2EUEOH
267 Al A, 2) Ml e & bicHEL ORE
IC ECM DWW =i o 2 At Mt A4, 3) ECM O
WENEHTHI BB Th R wigEEEAE Tdh
29, FHEIEBROZES, )5 3) ~NOETHHS
NBH, —HE7 R = AT L->THERBT 2L bbb
TWw3Y, Fiz, FERES 17z AR B O SRR AR %
BEAATREREIFRICES, ZOBKRIZBWT, FA
RizB 15 ECM OB ZEETH 5,

AREERTIE, REAIREE & bR L, FAKHE
ERB L ORI 2 FAREE MLz, Itk
b HENMIEE D BN L 7228, PHRO B Y
DO BEES L roT, THIEFEHERND
PAM, Azan [5E&EHED % it type 1T collagen, cFn 73



Fig.5. Double staining of «, integrin and
Mg

FITC-labeled (green) and Rhodamine-labeled

(red) molecules represent a; integrin and

Mg, respectively. (X 400)

A :Day 7, B : Day 14, C : Day 28, D : Control

Fig. 6. Double staining of «; integrin and
podocalyxin

FITC-labeled (green) and Rhodamine-labeled
(red) molecules represent a; integrin and
podocalyxin, respectively. (X 400)

A :Day 7, B :Day |4, C: Day 28, D : Control
Note yellowish staining in capillary wall. Also
note no staining of podocalyxin within the
crescent.

Fig.7. Double staining of «, integrin and
cFn

FITC-labeled (green) and Rhodamine-labeled

(red) molecules represent a; integrin and cFn,

respectively.

A :Day 7, B: Day |4, C: Day 28 X400, D :

Crescent of B magnified to X 1,000

Note staining with yellowish color, indicating

apposition of the two molecules.



8 Pt GBM HiAB LIBT3 a, integrin D&RE|

EOECM Nl 7c7e» L Bbind, Licdi>T, Ehk
28 HHIZB W Tid v b W 2 SR 1/ sk ik o BERE I
bol-tBbihs,

fiesk, FPBAERMRE R —~ VB E M TH S v
b T&7z, L2L, Hiko Ik < Kondo 52 I3 #f% ¢
BHBEMS R oL HERNIC Mé I ehroFEEN
LufRE R L, D, Atkins 5 BFUHETE%L
OWIFEEEIC & 2 HEFIMENC L 0, Ml o F
7z ZHERHIIE N Mg Th 2H[REEN IS TWw 5, &E
0D a, integrin & ED, [BHEMBEORE I BWT, FHK
WIZBWTHIERA SN Z s, KEBRET VTR,
a; integrin BGIEHINE & Mg DT A3 AN & U CTHAE
ThHEFEZONT, T, EED a;
calyxin DYt T, a, integrin 23 FAFICBEME %7 L
7253, e podocalyxin W TH o720 2D M
5, FHEND a; integrin FHEMILIE R —~ % FKH
koMEO S E Y, L L, FHER ORI
DWT Mg OB X % EREMATh L 357
N—TFHH DY F7-, podocyte |FTE TIFHIHEL 7o &
Wb TWw 325, M KRN E RT3 2 AJREME R
BINTWwEY, 2512, —EHEIIREE T3 2 2eiEiifaix
WEERZE I L, Z OF podocalyxin OFEBIIHAKT
EHESNTEDY, ChoDOHREEEERT 2 L a,
integrin (M@ S R —~ v EEFHBKTH S LIS T
ERANRN

FHBEND M DR AR D W TIEREREIRER,
R=—~VEMAOMITNEZ 5N TWBEY, £z, R—
N UVEQIRENTHEET 20 EEOFEZ o N LY, Ly
L, ZEBRTRA—~ VEGEIZ 28 HHCARIZA SN
723, FEHAEF O ED, B O RR R 2 BN ERET
WX r oz,

%7z, FHBERKOK, R—~ % Fi7I3intercellular
adhesion molecule-1(ICAM-1), vascular adhesion mole-
cule-1(VCAM-1) s E %2 FIH L, M¢ ® VLA-4 S FLA-
1 & @ interaction 12 X Y RIEIFHERB T2 EFE 2z oMb, F
E, PLICAM-1 HifkP; LFA-1 Fiik DB 512 X 2 H
IR O] b s S TWn»w B0, FEHOD a, integrin &
ED, GiEfileo —HEATIE, WEICHERREA SR
T, a;, integrin (ML (B2 S < IFR—~ 2 LFHFK
IR & Mg L DB D interaction DAIEEMEIZE S x5
720 BZ O L IFFERDME L T3 Lo, FHEMEE
Mg & @ interaction |21 ICAM-1, VCAM-1 2335 K+
ELTEWTWS EBbits ",

integrin & podo-

WM 1F, FFIO L K RIEDHICB W THZE <
DI A b AA Y ZDOMDRIERAT 4 = —F — =il s 2
A3, 45 1% autocrine/paracrine FIZ 2 L &\, RIE
DAy b7 —7 2R LAY 5, TOMR E L TRIED
B3I ECM OWE AL Z 529, IFHER b [k
SAEDZNRMINL & U CEE L ZE 217295, §i GBM #i1
HERTEIZORMZZKHMOALTHZ EvbitTw
L0 —J 0 SEIIMET L o 7z, AR I
REEIR —~ Y EAD 7 4 7)) Y ORHPEIEF S LT
%o, FHE, PUEEFEERG I XV EAREREIHITE I &
VIHED BB, K- VNI O HIC
FGBM O KKEZ LB E T 22, ZOBEMgs HIED
procoagulate {EEZH L THE D, Z OMI/IME b ZKFE K
BT LRRMEE L ERT 200 F 2 5152,

Mg 13 b B 25 A TGF-B %4 L T fibronectin %z {3 &
35 ECM QEAIZOHFET 29 EHIFZIDI L% M
& ECM W O ZEHEEHIRETHA L 5 £ LS, Bk
T, ZRPUEDOEY) A G OIT E FTHEIENANATRE
Tdh o7z, fibronectin [IFF TR S I b S 7z
D&, JRFTMEED S D(Fn)2bh %, KRERETIE
CFn I XAV > F U AHEBICE L L TR o5, LA
fdb 2D ECM QL b TWwb EWIHED b
%10 g Jz, fibronectin (ZAFIAH <, MBHKTH
NIRRT Hh, Z O E8HEZE g O chemo-
attractant [27¢ D) 5 5 L\ H ¥, REBTIIFMHAE L b2
R—~ U FENKE L type [ collagen SEEANL 72, EH D
EHOEPIAREEIC X 2N B W T a; integrin & cFn 23
BLThoNlZ Lid, FAEND a; integrin G
(BFo 3R —~ % hsEfig) b fibronectin D jE
FUHFGELTWR 2R BT 5, £72, cFnida; g,
integrin DV A R TH L7720, MEHEDEEIZLD VA b
14 > % DD RFERF M NBEL, B2 RER
IEDOH#TE L UCEAROEEICHFS L Tnwd L bFE 2
553,

w ®B

1) fnE AT GBM H4AE £ 12 35> T podocalyxin 13,
TRTCOFAETRAPEBRETH -7 2 L LD, FHEN
D a, integrin BEEMIILIE R —~ v % F kR TH 5 AhE
MR S iz,

2) FHENIZB W T a; integrin B/ & ED, Bk
MlOMESA SN Z Lo, RERETTIVTE, R—



~ UF ERHSKMI & Mg O BRI & L TR
THEEZ SN,

3) FAEANIICB W T cFn 3BT, AT ORERK
HAMEIE cFn 2EA 9 2 Z LR E N, 72 a, integrin
EcFn OBENRD sz 2 b, R—~ % FFH
SKHARE S Z D cFn EEAICEHG L Tw b 2 L smi s iz,

EC

Fazi&zs1chicy, JHE CKEZEB £ LLEEEEH
2, MRl EHT 2 L b, AR ES 2L
NRMEBTE =3 i B < EH L £ 9. %72, ~ 7 X$i podocalyx-
in Fifk (4D5) 13T R H R NERR BRI & 28T
»bo, HIHELEFET,

KE DG, 5 42 B HAEE S SR TR L,

X Bk

1. Langhans T. Ueber die veranderungen der glomeruli bei der
nephritis nebst einigen Bemerkungen uber die Entstehung
der Fibrincylinder. Arch Pathol Physiol Klin Med 1879 ;
76 1 85-118.

2. Kondo Y, Shigematsu H, Kobayashi Y. Cellular aspects of
rabbit Masugi nephritis . II. Progressive glomerular injuries
with crescent formation. Lab Invest 1972 ; 27 : 620-31.

3. Atkins RC, Nikolic-Paterson DJ, Song Q, Lan HY. Modu-
lators of crescentic glomerulonephritis. J Am Soc Nephrol
1996 ; 7 : 2271-8.

4. Shimizu A, Masuda Y, Kitamura H, Ishizaki M, Sugisaki Y,
Yamanaka N. Apoptosis in progressive crescentic glomer-
ulonephritis. Lab Invest 1996 ; 74 : 941-51.

5. Holzman LB, Wiggins RC. Glomerular crescent formation.
Semin Nephrol 1991 ; 11 : 346-53.

6. MacKay K, Stiker LJ, Stauffer JW, Doi T, Agodoa LY,
Striker GE. Transforming growth factor-4. Murine glomer-
ular receptors and responses of isolated glomerular cells. J
Clin Invest 1989 ; 83 : 1160-7.

7. Morel-Maroger Striker LX, Killen PD, Chi E, Striker GE.
The composition of glomerulosclerosis. I . Studies in focal
sclerosis, crescentic glomerulonephritis, and membrano-
proliferative glomerulonephritis. Lab Invest 1984 ; 51 :
181-92.

8. Yoshioka K, Tohda M, Takemura T, Akino N, Matsubara
K, Ooshima K, Maki S. Distribution of type I collagen in
human kidney diseases in comparison with type III collagen.
J Pathol 1990 ; 162 : 141-8.

9. Yoshioka K, Takemura T, Akano N, Miyamoto H, Iseki T,
Maki S. Cellular and non-cellular compositions of crescents
in human glomerulonephritis. Kidney Int 1987 ; 32 I 284~
91.

Assad L, Schwartz MM, Vitanen I, Gould VE. Im-

20.

21,

22,

23,

munolocalization of tenascin and cellular fibronectins in
diverse glomerulopathies. Virchows Arch B Cell Pathol Incl
Mol Pathol 1993 ; 63 : 307-16.

. Nakamura T, Miller D, Ruoslahti E, Border WA. Produc-

tion of extracellular matrix by glomerular epithelial cells is
regulated by transforming growth factor-g1. Kidney Int
1992 ; 41 : 1213-21.

Meezan E, Hjelle JT, Brendel K, Carlson EC. A simple,
varsatile, nondisruptive method for the isolation of mor-
phologically and chemically pure basement membranes
from several tissues. Life Sciences 1976 ; 17 : 1721-32.

. Tapp DC, Wortham WG, Addison JF, Hammonds DN,

Barnes JL, Venkatachalam MA. Food restriction retards
body growth and prevents end-stage renal pathology in
remnant kidneys of rats regardless of protein intake. Lab
Invest 1989 ; 60 : 184-95.

CJEOIERN, MUEEREE SHEERS, LA K TR, R

J&5E RAPRIBER B LRG3 CRERIABE L &2 TAI T 5
©—A— 7D D b RERERE LR B S 5 (R D FE
E—. HIEBEE1996 ;9 71-7.

Orikasa M, Iwanaga T, Takahashi-Iwanaga H, Kojima K,
Shimizu F. Macrophagic cell outgrowth from normal rat
glomerular culture : Possible metaplastic change from
podocytes. Lab Invest 1996 ; 75 : 719-33.

Barisoni L, Kritz W, Mundel P, Agati V. The Dysregulated
Podocyte Phenotype : A novel concept in the pathogenesis
of collapsing idopathic focal segmental glomerulosclerosis
and HIV-associated nephropathy. J Am Soc Nephol 1999 ;
10 : 51-61.

Bonsib SM. Glomerular basement membrane discontinu-
ities. Am J Pathol 1985 ; 119 : 357-60.

Stejskal J, Pirani CL, Okada M, Mandelanakis N, Pollak
VE. Discontinuities (gaps) of the glomerular capillary wall
and basement membrane in renal disease. Lab Invest 1973 ;
28 1 149-69.

Kawasaki K, Yaoita E, Yamamoto T, Tamatani T, Miyasa-
ka M, Kihara I. Antibodies against intercellular adhesion
molecule-1 and lymphocyte function-associated antigen-1
prevent glomerular injury in rat experiment crescentic
glomerulonephritis. J Immunol 1993 ; 150 : 1074-83.
Nishikawa K, Gou Y, Miyasaka M, Tamatani T, Collins
AB, Sy MS, McClusky RT, Andres G. Antibodies to inter-
cellular adhesion molecule 1/lymphocyte function-associat-
ed antigen 1 prevent crescent formation in rat autoimmune
glomerulonephritis. J Exp Med 1993 ; 177 : 667-77.
Lavelle KJ, Durland BD, Yum MN. The effect of antimacro-
phage anti-serum on immune complex glomerulonephritis. J
Lab Clin Med 1981 ; 98  195-205.

Holdsworth SR, Neale TJ, Wilson CB. Abrogation of
macrophage-dependent injury in experimental glomerulone-
phritis in the rabbit. J Clin Invest 1981 ; 68 : 686-98.
Naish P, Penn GB, Evans DJ, Peters DK. The effect of



10

24,

25,

26.

27.

Pt GBM HiAB LIBT3 a, integrin D&RE|

defibrination on nephrotoxic serum nephritis in rabbits. Cli
Sci 1972 ; 42 : 643-6.

Zoja C, Corna D, Macconi D, Zilio P, Bertani T, Remuzzi
G. Tissue plasminogen activator therapy of rabbit ne-
phrotoxic nephritis. Lab Invest 1990 ; 62 : 34-40.

Assoian RK, Komoriya A, Meyers CA, Miller DM. Trans-
forming growth factor-4 in human platelets. J Biol Chem
1983 ; 258 1 7155-60.

Johnson R, lida H, Yoshimura A, Floege J, Bowen-Pope
DF. Platelet-derived growth factor : a potentially important
cytokine in glomerular disease. Kidney Int 1992 ; 41 : 590~
4.

Alpers CE, Seifert RA, Hudkins KL, Johnson RJ, Bowen-
Pope DF. PDGF-receptor localizes to mesangial, parietal

28,

29,

30,

epithelial, and interstitial cells in human and primate kid-
neys. Kidney Int 1993 ; 43 : 286-94.

Postlethwaite AE, Keski-Oja J, Balian G, Kang AH. Induc-
tion of fibroblast chemotaxis by fibronectin. Localization of
chemotactic region to a 140,000-molecular weight non-
gelatin-binding fragment. J Exp Med 1981 ; 153 : 494-9.
Desmouliere A, Geinoz A, Gabbiani F, Gabbiani G. Trans-
forming growth factor-g1 induces a-smooth muscle actin
expression in granulation tissue myofibroblasts and in
quiescent and growing cultured fibroblasts. J Cell Biol
1993 ; 122 : 103-11.

Cosio FG. Cell-Matrix Adhesion Receptors : Relevance to
Glomerular Pathology. Am J Kid Dis 1992 ; 20 : 294-305.



