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5y VEEBREAREEEERIIBIASENAL Y DESR

SRKFEFRESHEPHERE CEE | I 52)
B % &

EAHEREY B2 L REREELORE - ERBBIETHER . vsuT - DIELOBE L BT AHBY
T5 v FEBREHEBREAREEAEFVERVTHEEK - v a7 7 - YOEL - EREETFTHE BrkE bEEeE T
(monocyte chemotactic and activating factor/monocyte chemoattractant protein-1, MCAF/MCP-1) & ZfF L. 74 A
¥ —ETHF (Wistar-Kyoto, WKY) 7 v MO BOFAREERBIG LRSI h, ¥5%6HE T TICHEYE - B
T AREEAIER SN, BEERHE2YH CHRILICELBRETVEERLL. 225ETN B THRIEEEET S
$9 v b MCAF/MCP-1 ¥ £H1) 70—+ L4 (¥t MCAF/MCP-1 #11&) WEAEREZIHEE - 6HEBORELE (324
6.8mg/dl, 44.8+7.2mg/dl) &IEH L XNV FCIoEE L7 (12.9 + 3.0mg/dl, 15.4 £ 3.9mg/dl, F#E125% 1.0mg/dl ; p<
0.001). < AT, BREREIIHKS LIHMCAF/MCP-1 HKITED- 1B 7 1 7 7 — ViEE HMCAF/MCP-1 WS
B, 3HE, 7.220.1/43k, 6088, 0.0 02/Rk¥E ;7> O — VIgCH 5B (BT, #EE), 3HE, 10.1+02/%3%
&, 6EE, 117+04/4%KE ; #h2n, p<001), FAEBIE (MCAF/MCP-1¥ifktk 58, 3HEH, 70+1.0%, 64
B, 261+£13% ; xtfE%, 38H, 1562+:1.0%, 6H H, 389+55%;3HHE, p<0.01, 6HH, p<0.05) B ECHET
B e, PRABREEROMALERLA. BEAERRKICHRS L/ MCAF/MCP1 PR3 A E#E56 H B 0 RERERE(L
GRIRARE{L A 27, HTIMCAF/MCP-1 Pkt 58, 047 +£0.06 ; *FHERE, 095019 ; p< 0.05), BL UBHEET Q4kH
P UTFYH TSy A, HMCAF/MCP-1 ik 58, 1.23+0.08ml/45 ; x1BEEE, 0.99 %0.10ml/% ; p=0.06 ; MHLR
#E%E, HIMCAF/MCP-1¥ifki% 58, 24.5+2.6mg/dl ; ¥HREE, 33.2£2.0mg/dl ; p<0.05) FEEBICMRILA. BREE
12 BV TREHGE - MCAF/MCP1 BH OB % e LA & 2 AR8RE4EA, PR, R RS & URHE
HA%ERIC MCAF/MCP-1 D SSIRATHERL S L7277, EEECIREY RO LD o7z, ELISAELD & % R+ MCAF/MCP-1 DIRES
TIE, B43IERS, 6, 14, 56H HOWTFNIZBWTHBERFES v F DR MCAF/MCP-1{EIXIEH T v b & I LTHE
LEmMERLE. 2095, FuMCAF/MCP- 1R 53T I B R 12t LR P MCAF/MCP-1{EH W ERL:. &6
12, B AESSAE L0 MCAF/MCP-1 D& 8 % B & 22§ 5 BB THK BRSPS 5% 7 B B ZHMCAF/MCP-1 ik % #)
o WIHEMES L. BRERUEEISBY BEMHTIE, BRAERED X EARIERTHEDF2 El$T MCAF/MCP-1
kR IR 5 LB TIE, FUMCAF/MCP-1Hifh % & (5 L a vt BRIC B L TH#A RRERIE B ICIE & L ias, 1HTE
HRSAZHLE (proliferative cell nuclear antigen, PCNA), ED-1[5tMIfaEs & VEHRICEERZ B a7z (PCNA L T
MCAF/MCP-14#ifk2 Ei% 58, 3.2+0.6/5% fﬂz& KPHEBE, 2.3+ 0.4/5%3k4K ; ED-1 : i MCAF/MCP-1 i/ 2 [ # 57,
2.0+ 05/RBKMK | AEREE, 4.1+ 0.6/5%34M). —F, BRREER T HEHORIHMCAF/MCP- 1Hifh %3k LA BTHEERE
214 0B I28F 5 PCNA, ED-1 A EIE S MCAF/MCP-1 ik & & (5 L 7% WITRRRE L HE L CHEEICHEmML .
(PCNA : 7H B 5 MCAF/MCP-1 #6585, 4.2+ 0.3/ Bk | WTEREE, 2.3£0.4/5k3k{k; p<0.01 ; ED-1:7H ZE7H
MCAF/MCP-1#if&$% 5.8, 8.1k 0.6/ Ekfk ; #HHBEE, 4.1+ 0.6/5%F%& ; p<0.005). DEXWBETEEL SN
MCAF/MCP-1 I$ B £ RmEREIC, B - w707 7 — YOHRHI~ORH - B E A LT AREREERORE - R
BRICEERHEFELLTVAZ N s, E6I1T, i MCAF/MCP-1 ¥4z 50 B R OBREIRI L 22 L &0,
£4%, MCAF/MCP-1 %% L WEBROBBENSF LTI TN 4 Y BEPHHATHL ZLHRRENS.

Key words crescentic glomerulonephritis, rapidly progressive glomerulonephritis, MCAF/MCP-1,
monocyte/macrophage, chemokine

S ITHR R R EGE R v Lty BB TEREIZ T 4 A ¥ —-EH (Wistar-Kyoto, WKY) 7 v ML EDH
AR AR T L, RPEARLSCBT T2 FRIROELETHY, REREEEEAAE ST H 2 L0 E 0 b bk AR AK
M T AR AR Rl e T50. Ih EEEEUOBERFERENE I EMHBLTNE?, Z0

FR11E 1B 7 B2, FR11E3A 190 %H

Abbreviations . ABC-AP, avidin-biotin complex-alkaline phosphatase; bFGF, basic fibroblast growth factor; IL-1,
interleukin-1; MCAF/MCP-1, monocyte chemotactic and activating factor/monocyte chemoattractant protein-1; MCP,
monocyte chemoattractant protein; MIP, macrophage inflammatory protein; PAS, periodic acid Schiff, PCNA,
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5y MEBRERTIIFAEBRE M o /o HIEN - BRMRERE
FEAEOLEELICHIR - v u 7 YRl E T OEH
HIAOBEBA~NCEE L L L, Bk - w707 7T
AR  ERICEERRENFE LT EEZLATWE?, L
PL, EPEEHEEELORE - ERBRBICBITAHE - vy
077 —YVOBRANORES L CEECOFERLEEIEET
DEZAFHTH S,

LIAT, BE-vro7r—V0ELEREL, EHbs
22 BEkE{LEMN{LE T (monocyte chemotactic and activating
factor/monocyte chemoattractant protein-1, MCAF/MCP-1) &
STFE#8kDa, 767 I JEEN LR AEEN -~ VEEEH
OF A HAY (FENAY) T, BAOHERFRTA 4
4 CRBC X D BB LM TH D ) L SBRE 1T U ORMESH
Ko, PIREHiNE, FiEApiAE, HEEMEEME L v o4 DMl
POEESNEIEASHBELTWAEY Y, 252, BEAHE
ThH AT F7 LMRLREE LRIZBVWT /Yy -0
¥ > (interleukin, IL)-1, JEHEEESEEF (tumor necrosis factor,
TNF)-a £ Vo2 BEHY 1 M H 4 2T Lo L L SHERE
2 X ) MCAF/MCP-1ASEEAE SN A Z L HEEINTEY, B
BEAOMEFPHEN SN TWA?Y, BE, v il
PRI SEERE 4612 BV TMCAF/MCP-1 DEE B L UEH LN
VTORBEMPFTRE S, FOEBEEMEHESL TV,
MATEREL PBERIZBWTHERHFFTOMCAF/MCP-15%3
MEDHEND & & IZRF MCAF/MCP-1EAHEII—H LT
HRLEBRIESIEOIEE 225 2 EAHEH &L T 1P,
LHL, EABREREBRRORE - ERBRICBIHERK - <7
077 — YR - EHICIE 72T MCAF/MCP-1 & itk
EHaiEEHshTwE e, 22T, »h52BERICBITHE
X077y —Y0RHE - E%LICIZZ2T MCAF/MCP-1D
HREEHESHIZTEHMTWKY T v M3 BRI R ERE
BRAEEHL, BI2BT5MCAF/MCP-1 858 L it
MCAF/MCP-1Hiffiz 512 X 28R e L 7.

WERELUFHE
1. 5y k MCAF/MCP-1 % 5 U¥iZ i MCAF/MCP-1 it
DFEE

Foiry7uE—%—k pel B #METF D% &A 7 pSCFV-1X
75 —%HWTKBHEIZT » N MCAF/MCP-1 # BH & &7-.
5 v F MCAF/MCP-1 cDNA"i3 1) :K%# (lipopolysaccharide)
THIBLL725 »v MRIEMAE D 5 RNA il L% -PCR
(reverse transcription-PCR) #:12 T4 L 721%, HB101 KI5
IZEAL, 342 F—LT7 7Y VM9 B T37C, 24 RS
BL7. B3 LS % 4600 5T 100w L, EBE25% L &
¥EE&H 10mM b ALEEREE R (pH7.5) CT2mikiE L7z, Lik
ZEEEE CpHS. 0B L, A~y 7 HO -7 N
(Pharmacia-Biotech, Uppsala, Sweden) T#ByL, IMIEILF b
U AEA0.02M Y B M) Y L RRFEWE (pHT7.5) THHL
7o, ¥EHEIE S 512 FPLC ¥ A 5 4 (Pharmacia-Biotech) ® A& —
N=m—2 124 VigBY 7 L%EL, 0.02M) YERF )74
RE W H7.5) Til@ L7z, ¥ Pharmacia-LKB K v 72248
VAT ADAIRY ¥ AT L (TSK Heparin-5PW, Tosoh, ) &

B, BT P Y LAEEIZO~IMOIEEGE %22
0.02M V) > B b U 7 LB (PHT.5) THEE LA, Bohk
#HF A D MCAF/MCP-1 13 SDS-PAGE f##T12 & - TH%E L 7=,
BERBEELNF I VET I/ BEBITIZLD,
MCAF/MCP-1 & [f%E L 7919,

TEB LT FEH A FLMCAF/MCP1HARITBR L 7
v b MCAF/MCP-1 # F N ZNIZHEVE LRIE L TEL. RE
BMBLUEEHYILMELBLRTOTA A TT L
(Pharmacia-Biotech) % i\ ClgG 5l % F5 R L 72,

I. BIpE{tiE4L 5 U0 MCAF/MCP-1 A AR FLEMED

Bl C ‘ :

5 v b MCAF/MCP-1 Di& 1413 Matsushima & ® O# & 12
HoTTy POEMEREAVTHEL:. 8 mOILEFT
AERVEZ LRI —F 32— MNETRTONEFRHFO—FIZ
BB, A ICHELS v N MCAF/MCP-13B L U°HL
MCAF/MCP-1#ifk % Ah, 37C, 905 MG & ¢/, RStk
WRVEZ— LR AR r—MEEFAY ) —VTEEL, ¥
LPGetathIC BCEE LR R A R L 85
12, %KiBE O MCAF/MCP-1Hik % B v ChFlEE 2 HRET L
7.

. 5y FRBAEEREREORER

F v N RERIEZEEII Krakower & Greenspon b MO F & IC
PEoTHBEL:. BoNIRBREEEREAFRERROET
CHERELL, BoREMBERIEET v MOAREBEEREIC
B TRRISIEE T4 2 & & BERIEEEFRETHREL, U
TOEBRIZAW:., EFERNLIAGALHRETS-0I07FFM
B% 7 v MRILERS L O FFFBRIC L D BIR L7z, JiAEk
R E BRI AT IC 56 Clo i@ LAtk JE@ib L 7.

V. RABFEEERFRERT S ILOESH

EEB1E LT, 128BOBEWKYS v b (HEFY—IV A - )
N, B BBV, EEBERMHE OF) 2 S OVEEE, B/,
HISAKCHE L. WKYJ v bICHARRKERIERTI KL &
GE0Iml 28535 2 &2 & ) A BRF L B AR 4%
RESLLORE & L7z, 2 OBILMCAF/MCP-1HiE (LT Hik
Y58 7202 EH Y F1gG (VTR #hEN25mg & 4L
PEA YK 0.5ml b I L CHHIRPICIR S L7 17— 7K 6IL
ELERERS, 6, UBLUSGARIZERL, MiE%b U
B AR OB, LB — U TR REIRNE X OB
(2 24 BEMFERR L 72,

FER2 & LT, BRI R O MCAF/MCP- LA D% 5 &
W A HINTHER & RIBHC PRI E IR 222 F
WL, 0B LUT7HBIZHMCAF/MCP-1Hifk 2 4% 5T 5 2 Hl¥%
BRELERERTHHOARIZH MCAF/MCP- U257 5
B SR A (R L 7. APBR BT IR ER R SR A B
FEEL, 0OBIUTABIIER Y FlgGiiks Lz, wih
OFELERERI4DHIZER LERLER#OMRET 2T 272,

V. ARt :

1. SEAEBAMEEIC & A
RO —EBIX 10 %RV ) YIZTHEEL/ST 74 VIiZaH
L7z, MY LB3IvEMS v 7 (periodic acid Schiff, PAS)
gefr, L, SRERMFICD W THBSEMET 21T o /2. REREFPRBM

proliferative cell nuclear antigen; PDGF, platelet—derived growth factor; RANTES, regulated upon activation in normal
T cells expressed and secreted; TNF, tumor necrosis factor; WKY , Wistar-Kyoto
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Magis, 10M8LL Lo RERG 2 B LARERIR LY 72 b o /0
Rl LC&ELAZ. PAMRPEELI0OMU LSRR EKLHE
OF, BiERE LTk LE. SRERIEEILIEPASHEE A v ¥y
LEGDHRKEIZEDBHED0%,. 0005 25%LLF, 2545
50%LLF, 506 75%LLTF, 755100 TFTHOLDEFN
FN0,1,2,3,4 EEXTTLLRA—R 2 7 OLRBEEEFNE
1LNO, N1, N2, N3, N4 (f%%50M#) & L, DT ot
SHERAIE LA o7 #1572, :
AREREFLR 27 =
OXNO+1XN1+2XN2+3XN3+4XN4) /50

2. REMBLEREIC X B 0E

BB —HOPFHERE FIATAA - T THAL
TonnFH K D BEER, 7 A RS v b TissueTek ¥ A 7
L (Miles, Naperville, USA) 12X 1 6 mIZH#Y) L7z, M
O~ — A — & LTI (proliferative cell nuclear
antigen, PCNA) #11k (Leinco Technologies Inc., St. Louis,
USA), BEk - <707 7— Y 0E#ike L THED-1H 4
(IgG1, BMA Biomedicals Ltd., Switzerland), ') > /SEkD < —
71— & LTHLCD8FL{K (IgGl, Cedarlane, Ontario, Canada) %
BT A REMBSGER L. S0EOARIRMEE S LM
EAMEIEL ) OFHTERLE, S0, A VYT V7
Wi Lt SRR FIgGhufE, L7 v b IgGHLE, 17
v b C3#ifk (Organon Teknika Corporation, Burligame, USA)
CEDHFIgG, T FIgG, CIDRIE~DILEEZO0 . &
L, 1B, 2 95E, 3 BELED4RETHRERNIC
BRI LERmTELL.

3. BT HEMSEIC L HBI%

BHBO—EIE25% 7V — LT AT FIZTHIEEL,
4%F A Iy ABIZTHREIE LR, T8y 2812 (BHITES,
HH) GG LY L, MEEY T ==, S UEMRICED
2Eets Lotk BYHAMEE (HILHE00H, ) TEEL ..

4. MCAF/MCP-1 ® SeyE it b S noik st

B RO MCAF/MCP-1 8 B SRAG U Fio B W Tl
MCAF/MCP-1$ith# H W7 € F  —EFF 7L A Y
7 4+ A7 7 % —+ (alkaline-phosphatase conjugated avidin-biotin
complex method, ABC-AP) ¥ (Vectastain ABC-AP kit, Vector
Lab, Burlingame, USA) (2 & % oy Hlskgefo 12 TR L2,
LB, WEETLH) 742775 —HBiFHidL /N3 v — g
Iz & RHE L 7.

V. EAR, MERFEER, JLT7FORE

B — D12 T 24 BRI R L 72 FR O — & VT 200 X g,
547, FiRTE.GLUMBES ERELLR, LEE-T70CT
WEECRELZ, REMBEIEDFO— VL v FiE 2T
HELAY, REMAG24RMEEEEE LTELA. MERE
g%, VT FVIIHEBTE (B3, ) 12X o Tl
L7

V. R MCAF/MCP-1 DRIE

7 =PI T 24 HER LARO—H 2 HWT200X g,
540, FRTEOGLMBRRS ZikE L%, LiFEEZ—-T70TT
HE F R L. MEIEEUSAEIZ L YT/, TFRE< A
2171 — k% 2 ) (Nunc, Roskilde, Denmark) (Z#17 v b
MCAF/MCP-1< %7 2 E /) 70— itk B L, %
MZACTBEIE Sz, &Y 2 VERE LK, 872 b
MCAF/MCP-1 ¥R 7 o —FVIEE N7z, BERE

i:]

D, TVA) 74+ A7 75— EEEHIY Y X 1gC ¥ ¥k
Mz, MY 2% /=7 I (pHY.8) (Z1mg/ml) ¥ Ep-= b
U7z VaRiL-BETRB s8R, BOak, < LVvFrT
LA R = F— TR (405nm) # #lE L. % Bill ek
i 40pg/mlTdh o7z, [RE L Hb¢T—H MCAF/MCP-14
ke LTk L.

VI #EEtng

ERM O LBILAIL O 2 ¢4 5E, Wilcoxon #5111 & NERLH
REDE B & -GBS TITo 72, fEME (D) $70.055L
TrboTHEBEELYHELL. B, HEFYLEENRET
R~L7z.

154 &

1. $HiMCAF/MCP-1 {50 ELiEHEIH

#iz 7 v b MCAF/MCP-1 13 BRI BRI 5 7
WELEMEER LA (W1). F72, JfiMCAF/MCP-1Hikidik
JEREMECHR L 5 v b MCAF/MCP-1IZxt4 % FRAliGE 1 % 77
L7z, ZEBY FHMCAF/MCP-1Hi/F (gG & L T100 xg/ml)
T2 Z v P MCAF/MCP-1 10ng/ml (£ VL 10055 1) D3
{LiEME % 50 %INHI L 7225, EH Y F1gG I UMsI R4 20 4
Motz (M1).

. FUREMEERERENERDOER

MARFEEBERGEL RS LAELT v P TR
MCAF/MCP-1 i fki% 588, *HHREEO W1 R BRI
o IRD Y S FlgGibE B2, T bgG, C3H Rk
DIIRILE Y — YRR, FEEWFFMTD 7 FgG, 7
v MlgG, C3DLFITVTN L WHBICELZRED Lo (F
— ¥ HUE).

. FARBGEERIE AERIFOH MCAF/MCP-1 i k¥

RS DRDOBET (EBR 1)
1. SGEEBEMER I & % FEA
xR CIIE R 5E 3 H B ARERIRIZ BV CHE NI, R

150
|

100 % i

50

A 1

Cell Number/field (X 400)

1 2 3 4 5 6 7 8
MCAF/MCP-1
pishds 0 1 10 100 10 10 10 10
) Control [gG
Anti-MCAF/
MCP-1 Ab (ug/ml) 0 0 0 ! 10100 y40,0/mi

Fig. 1. Monocyte chemotaxis assay. Monocyte chemotaxis
assay was performed using rat peripheral blood mononuclear
cells in contact with the medium supplemented with rat
MCAF/MCP-1 (lane 1, 0 ng/ml; lane 2, 1 ng/ml; lane 3, 5to §,
10 ng/ml; lane 4, 100 ng/ml) and goat anti-rat MCAF/MCP-1
antibodies (lane 5, 1 x g/ml; lane 6, 10 xg/ml; lane 7, 100 xg
/ml) or control IgG (lane 8, 100 ;2g/ml). After incubation, the
number of migrated cells were determined as described in
Materials and Methods.
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MEREERo - (M2C, £1). —7, BERELE,
MCAF/MCP-1 5k B Bl 565 FF TIdil, Ml —H s8¢t
w7 b (E28) LR, ARBRENSNOEBIREEHIBECH
D, ERMEERO o (M2B). 5612, MEETEE
KERAEIIB VW CERLENME, BAERE, AR
BAAELL (K2E). —F, FAKREES L CEEEHEEE
REAREEDOPIMCAF/MCP-1HUE R B2 512 & » THY I E

L7z (2D, #1). SIENEMEE, F/-PCNA, ED-1&
LU CD8 B M OMET T, NBBEOELAERLIAESB L
06 HBIZBWTRERBAMMEMILE, PCNAWEAINL, ED-1K
AR WTNAMIETE T v ML T#EmL Twi (7
Nbp<0.01). T4, COSHEMEMMITE AERIH EICHML
bon (p<0.0l), 6 HEINZES LTwiz, —7, SEkE
A#AMALE, PCNA, ED-1HiEMifakid 3 hd & RERRT

Fig.2. Light micrographs of the renal tissues.
Histopathological examination was performed using PAS-
stained renal tissues obtained from a normal rat (A), nephritic
rats treated with anti-MCAF/MCP-1 antibodies (B, D) or with
the control IgG (C, E) on day 3 (B, C) and 6 (D, E). Arrows in
panels C and E indicate the endocapillary proliferation and the
crescentic formation, respectively. Original magnification is X
310. Scale bar indicates 10 » m.
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MCAF/MCP-1 BB AR5 I2 L - THRERSBH, 6HE L
b IZ#I30 %I E 7z (<0.01) A%, CDSREMMIALRMEOAE
LIMGIERRD SN r o7z (K], BRAERUHEBORETIE
A B RTE R 13 B KRR MCAF/MCP- 1 i M % 53 T

i

otz (K1),

2. BF-REMEEIC L B FEM

EFHEMBEHSIIBVWTEE I v b TIABRGERRE R &R
ORERFBOLNEhoiz, WEEHHIZBVTIITTO

AR SNzt (p<0.05), AERABHBMIZE, PCNA,
ED-1, CD8BG#HMBE R VINIIB VT BRELKN
MCAF/MCP-1iTFE AR S H LM BB L OB ICEEE 2D

AERGEERZERIZMELRD, & CREAMKERO R
BRUFRIFEE RERICEA 2B (R348). —F, BEE
FERFHLMCAF/MCP-1 TR B [Bl4% 5B T 13 R BRIC R B BE R 255

Table 1. Inhibition of pathological changes in the early phase by anti-MCAF/MCP-1 antibodies

Day 3 Day 6 Day 14
Pathological findings Normal rat
Control [|gG  Anti-MCAF Ab  Control I[gG  Anti-MCAF Ab Control IgG  Anti-MCAF Ab
Crescentic formation % 0 152+1.0 7.0+ 1.07 38.9%55 26.1£1.3" 69.1%£2.0 47.0£5.8"
Total cell number 553£1.1 88.9+3.1 59.6£2.07  136.4=+62 103.4+6.0" 71.143.9 66.616.6
cells/glomerulus
PCNA-positive cells 1.8£0.5 41402 2.9-+0.2" 6902 47403 23404 3.0+04
cells/glomerulus
ED1-positive cells 0.840.1 10.1+£0.2 7.240.17 11.7£04 9.0+0.2" 4,106 43+0.8
cells/glomerulus
CD8-positive cells 0.200.02 2.7+0.2 24%0.1 1.3:+0.1 1.3%0.1 0.1440.02 0.160.07
cells/glomerulus
Values are given as X £ SEM.
Statistical analyses are based on unpaired r-test and ANOVA test.
a) P<0.05, compared to control IgG-treated rats.
b) P<<0.01, compared to control IgG-treated rats.
A B

i AL MR & Thh B TG 2

Fig. 3. Representative electron micrographs of the glomeruli. Electron micrographical analysis was performed at day 6 on the glomeruli
from the nephritic rats treated with control IgG (A) or anti-MCAF/MCP-1 antibodies (B). An extensive fusion of the foot processes
(arrowheads) around the infiltrated leukocytes (asterisks) is observed in A but not in B. Original magnification X 1500. Scale bar
indicates 1 2 m.
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ﬁ FUEIBRETH), ZEICREOMERBAEIZE TS EERE

BB TH - 72 (H3B).

3. MCAF/MCP-19 3835

e 3 H H O R T MCAF/MCP-1 D53 % il
AL EERY I ZEEME L 72, MCAF/MCP-1 i3 A ERRM, iM% PRz
Mo, RAIE LEMEE L CRBEEERICBETSH - 70 (H44A).
K51z, REABERIZHVWIT v P MCAF/MCP-1 7 ¥
Ry sa—FUHREIIHTE, BEHEOMBI T v b
MCAF/MCP-1 % F W 7R IUHER Tl R RIEE R L, o
gefh s B 13 MCAF/MCP-1 28RN THH Z LB L 72 (K
4B). BBIEE T v M TIEIMCAF/MCP1%HIE B TH 7.

4, BARIIHT 5B RERBT MCAF/MCP-1 Hi4 B Al4%
5055

FE#ES v FOERRIZI25%1.0mg/BTHo7z. *BHEDS

1 r#

40+

304

20

Urinary protein excretion {mg/day)

Day 3 Day6
Fig. 5. Effects of anti-MCAF/MCP-1 antibodies on urinary
protein excretion. Results from normal rats (Hl), nephritic rats
treated with control IgG ((0), and those treated with anti-
MCAF/MCP-1 antibodies ( N) are shown. The administration
of anti-MCAF/MCP-1 antibodies markedly decreased
proteinuria both on days 3 and 6 (3%, p < 0.001).

BIUGHBOEHAREEWICEMLAY BHE, 324%
6.8mg/H, 6HH, 44.8+72mg/H, #hFh, p<0.001),
B R EREFOHIMCAF/MCP-1HL AR 510 & > THEE R
FESY POLVARLMIZETTCERICHELS BBE, 129+
3.0mg/H, 6HH, 154+39mg/H, £h¥h, p<0.001)
(E5). BHEIR 14 B HOME TIZH MCAF/MCP-1 fiufkdk 5-
BHIUMBRICEEEYRD L, o7 HIMCAF/MCP-1#1
ﬁi&%ﬁ 78.7 + 24.8mg/H ; #FEREE, 594+ 12.9mg/H).
. B JE RN MCAF/MCP-1T R B #2512 L 5 EH @
& &aﬁ%ﬁﬁo & USRBRIRTEA LI 4D SR
BHRERCHBEOMBR O NI EfLFENFTAEZASL L ifr,ﬂ.ﬁ
BETILRERRTE(L A 3 7 0.95 £ 0.19 & BV R BRET{L 2 820
(H6A, £2). LiL, BEEREDH MCAF/MCP- Hmzw
%542 & Y AR EREIE LIS AR ERETEIL A 77 047 £ 0.06 L HE

LR L

et £ Le ! R e

Fig. 4. Immunohlstochemlcal analysis for the expression of MCAF/MCP-1 protein in the renal tissues. Immunohistochemical analyses
were performed on renal tissues obtained from nephritic rats treated with control IgG on day 3 as described in Material and Methods
using rabbit anti- MCAF/MCP-1 antibodies with (B) or without (A) preabsorption with excess amount of rat recombinant MCAF/MCP-1.
Arrowheads indicate MCAF/MCP-1 positive cells. Asterisks indicate glomeruli. Original magnification X 160. Scale bar indicates 20 xm.

Table 2. Improvement of laboratory data and glomerulosclerosis
on day 56 by anti-MCAF/MCP-1 antibodies

Laboratory data and Administration on day 0

glomerulosclerosis

Control IgG  Anti-MCAF/MCP-1

Urinary protein

mg/24 hr 173.7+22.4 63.5£33.2"
zﬁﬁﬁﬁr 0.99%0.10 1.23+0.08"
Brlr?go/(juurea nitrogen 332420 2454260
Glomerular sclerosis 0.95+0.15 047£0.06"

index/glomerulus

Values are given as X =SEM.

Statistical analyses are based on unpaired #-test or Wilcoxon
singned rank test.

a) P<0.05, compared to control IgG-treated rats.

b) P=0.06, compared to control IgG-treated rats.
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Fig. 6. Light micrographs of the renal tissues. Histopathological examination was performed using PAS-stained renal tissues obtained
from nephritic rats treated with anti-MCAF/MCP-1 antibodies (A) or with the control IgG (B) on day 56. Arrowheads in panels A and B
represent glomerular sclerotic changes. Original magnification is X 160. Scale bar indicates 20 x m.
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Fig.7. Urinary excretion of MCAF/MCP-1. Results from
normal rats (Hl), nephritic rats treated with control IgG (),
and those treated with anti-MCAF/MCP-1 antibodies ( N) are
shown. Urinary excretion of MCAF/MCP-1 was not
detectable in normal rats, where increased markedly on day 3
in both groups. Urinary excretion of MCAF/MCP-1 are much
higher in rats treated with anti-MCAF/MCP-1 antibodies on
day 3, 6, 14 and 56 as compared with rats treated with control
1gG.

Table 3. Effects of anti-MCAF/MCP-1 antibodies administered
after onset of nephritis on the crescentic formation occurrence
of ED-1 and PCNA positive cells in glomeruli and urinary
protein excretion on day 14

Administration

Clinical and pathological Anti-MCAF/MCP-1

findings Control 1gG*

OndayOand7 Onday7

Crescentic formation % 69.1+2.0 48.0£9.3"  67.3%3.0

PCNA-positive cells 2.31+04 3.240.6 42+0.3"
cells/glomerulus

ED1-positive cells 41406 29405  8.1+06°
cells/glomerulus

Urinary protein 5944129 545+18.8 57.3%£53

mg/day

* Administered on day 0 and 7.

Values are given as X =SEM.

Statistical analyses are based on ANOVA test.

a) P<<0.05, compared to control IgG-treated rats.

b) P<<0.01, compared to control IgG-treated rats.

¢) P<0.003, compared to control IgG-treated rats.

d) P<0.001, compared to treated with anti-MCAF/MCP-1
antibodies on day 7.
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Abstract

We investigated the pathophysiological roles of a potent macrophage chemotactic cytokine (chemokine), monocyte
chemotactic and activating factor/monocyte chemoattractant protein-1 (MCAF/MCP-1), in an animal model of crescentic
glomerulonephritis. Administration of a small dose of nephrotoxic sera induced severe proliferative and necrotizing
glomerulonephritis with crescentic formation leading to glomerulosclerosis in Wistar-Kyoto rats. To clarify the role of
macrophage activation and infiltration in glomerulonephritis, we administrated anti-MCAF/MCP-1 antibodies. Anti-
MCAF/MCP-1 antibodies decreased urinary excretion of protein on days 3 and 6 to normal levels. Anti-MCAF/MCP-1
antibodies also decreased the number macrophages in the glomeruli, crescentic formation and the fusion of the epithelial cell
foot process in nephritic rats. Furthermore, anti-MCAF/MCP-1 antibodies remarkably reduced glomerulosclerosis and
improved renal dysfunction as well as the amounts of proteinuria on day 56. MCAF/MCP-1 protein was detected
immunohistochemically in the glomeruli, vascular endothelial cells and tubular tissue cells in the injured kidney, but not in the
normal kidney. Urinary excretion of MCAF/MCP-1 significantly increased in nepbhritic rats, especially in those treated with
anti-MCAF/MCP-1 antibodies as compared with normal rats or control rats treated with IgG. Furthermore, to clarify the
effect of MCAF/MCP-1 on macrophage activation after the induction of glomerulonephritis, anti-MCAF/MCP-1 was
administrated on days O and/or 7. The serial administration of anti-MCAF/MCP-1 antibodies on days 0 and 7 did not reduce
crescentic formation, PCNA- or ED-1-positive cells any more than a single administration of the antibody on day 0. The
single administration of anti-MCAF/MCP-1 antibodies on day 7 increased PCNA- and ED-1-positive cells as compared with
the administration of control IgG. These results suggest that MCAF/MCP-1 is an essential participant in the impairment of
renal functions associated with crescentic glomerulonephritis, recruiting and activating macrophages in the early phase.
Interception of MCAF/MCP-1 would appear to be a key future approach to the treatment of glomerulonephritis.




