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The role of monocyte chemotactic and activating factor(MCAF) /monocyte chemoattractant protein
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To elucidate the role of monocyte chemotactic and activating factor(MCAF)/monocyte
chemoattractant protein (MCP) -1 in the pathogenesis of rapidly progressive glomerulonephritis (RPGN),
we determined the urinary levels of MCAF/MCP-1 in 20 healthy subjects, 30 patients showing RPGN
with crescents, and 39 patients with various types of renal diseases without crescents. We divided RPGN
into two subgroups, the acute type and the insidious type, with regard to the declination rate of reciprocals
of serum creatinine with time as previously reported. In addition, we divided the patients with RPGN into
anti-neutrophil cytoplasmic antibody (ANCA) -related diseases and immune complex (IC)-mediated
diseases with regard to etiology. Urinary levels of MCAF/MCP-1 were significantly higher in patients
with RPGN as compared with those of other renal diseases and healthy volunteers (21.8+4.5 vs. 11.6+3.5,
1.0+0.1 pg/ml « creatinine, respectively, p<0.01, mean+SEM). There was no difference in the urinary
levels of MCAF/MCP-1 between the acute and insidious types of RPGN patients. In addition, there was
no difference in the urinary levels of MCAF/MCP-1 between the patients with ANCA-related and 1C-
mediated diseases. Urinary levels of MCAF/MCP-1 in patients with RPGN were correlated well with the
percentage of both total crescents and fibrocellular/fibrous crescents and the number of CD68-positive
infiltrating cells in the interstitium. Immunohistochemical examinations revealed that MCAF/MCP-1-
positive cells were detected in tubular epithelial and endothelial cells and mononuclear infiltrated cells in
the interstitium. Moreover, elevated urinary MCAF/MCP-1 levels in patients with RPGN, regardless of
subgroups, were dramatically dereased during methylprednisolone pulse therapy-induced convalescence.

These results suggest that MCAF/MCP-1 may be involved in the pathogenesis of RPGN via
macrophage recruitment and activation.
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Table 1.

protein-1 (MCP-1) D EHEE MR & T v 3, MCAF/
MCP-1 13, IL-1, TNF-a 7% ¥ OREMRIBIC LD, 5
LM IS C o SR T, 5 N Bl 2 SR 2 2o i
faCELES NS, S5 ICEEEMETDH 2 RME LK
I R EBRIR X > ¥ A flld & MCAF/MCP-1 % in
vitro TREEET 2 Z iz o, b PERETB L O
BERBRETAVICBNT, BRORE - ERE IR
3 MCAF/MCP-1 DEEMNEfMINTE T, L2 LA
M5, ik T RPGN OfFEH - BRBNC B 1F 5 MCAF/
MCP-1 OBAGFFEMICHET S LT Wi,

227, SEbhbiid RPGN OFSE « HRICH T 5
IERTF L LT MO OB - WEHE icEE L, %0 -
EELE T TH 5 MCAF/MCP-1 O3 %R E - KA Bl
WKHE T 2 ebic, A7 04 FBREICH S MCAF/
MCP-1 OEREIZ DO W T HMRET L7 D THE T 2,

MEE L UHE

1. EE Bl

19714 1 H» 5 198 4F 11 HE TIZE&RR¥EB LU %
DOBEERRICABE L, B AR % 72 135 TEWRE =
MEFE L 2 72 69 4] & {dtH 2 20 Bl D FF 89 B (FB 1tk 45 6, %«
M 44 5], SEHJAERD 52.9+2.0 1) Zxf & L7z (Table 1),
69 D 5 B 30 FiliE LBk D 50 %A1z AERIE K % 72
DGR RPGN 22 L7z, ZOWEIE, ANCA Bzl
224, ICEIBHITH>Tz, D D 39 B+ HEE K %
RO FTEIRIIC & RPGN % 2 S 5o 72 1gA BHE 15 4,
W—TBERI8G, WUNEALEI A 7 v — CREREE S Fl, 7

Patients’ profile

No. of patients

Urinary MCAF/MCP-1

Diagnosis (male : female) Mean age (pg/mg * creatinine)
Healthy subjects 20(10: 10) 57.1 1.0£0.1
RPGN 30018 :12) 62.4 21.8+4.5
ANCA-related 22(12:10) 65.1 25.3£7.1
Immune complex type 8(6:2) 55.0 17.8£3.0
Non-RPGN 39(17 : 22) 43.5 I1.6%£3.5
IgA nephropathy 15(9:6) 50.5 45+1.0
Lupus nephritis 18(4 : 14) 39.8 14.0x5.7
MCNS 5(3:2) 32.6 1.6+0.4
Cryoglobulinemia 1(1:0) 59.0 45.7
Total 89(45 : 44) 52.9 10.8%1.2

Values are mean*SEM. ANCA : anti-neutrophil cytoplasmic antibody, MCNS : minimal
change nephrotic syndrome, RPGN : rapidly progressive glomerulonephritis, MCAF/MCP-
| * monocyte chemotactic and activating factor/monocyte chemoattractant protein-|
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LILEE ORI NTTo 7Y, - AEROFHER I L
T, WHO OFEHEzH#E UG, SRiEMIaM B L 0%
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BRZIC DWW TIE, BRI, fls L ORMES
woBELZZzhZh, 2L, B3R, HHK, OUxAMD 4B
Bz 4r 1, #hEno, 1, 2, 3EL2a 7Lz,

(2) FRH$r MCAF/MCP-1 &

HERHTE LB AR B R EKR 2 10m/ FERL, =
TS a0 LR 2 BrE L -, % —70°CT
HEH F TRIFL 72, #I7E 1% enzyme-linked
bent assay (ELISA){EIC X D{To721?, FER~ 4 70
L' — b % x )L (Nunc, Roskilde, Denmark)iZ 1 & »
MCAF/MCP-1 <% A€ / 7 a—} )VIifk (clone ME69)
ZEMALL, B2z 4CT I RIS S ®i, £V TV
B L2, Pt b MCAF/MCP-1 % ¥ K1) 7 u—
FNVTEEIZ 20 BEREOR, TV TR T 7
Y — R V¥ 1gG Y ¥FhuEE Nz, IMY Ly /) —
V7 S (pHI®) IZ Img/ml ) vp-— a7 xz=—)
PINIML . EE CRAB S, FOk ~VF 7 r—»
Y — % =12 TWOLEE (405 nm) 2 #IE L 7z, 7% 3, MCAF/
MCP-1 O HIEREE 13 40 pg/m/ LA ETH Y, Rfrz v7
F = ETHIE L 72, % 20§ (Table 1) DR 2 IEH 2
vhua—nk L7, $7, RPGNEITIZATF a4 R0
AR & B CRIEIIGIR AR b JRP MCAF/MCP-1 ff %
HIE L7z

(3)  SupEHs s

FAEA % OCT a v Xy NicgL, F7474
A-TX b THEH LI n-~FF XD HEELE 7
)4 2% v b (Tissue-Tek Systems, Miles, Naperville, IL)
WAV oumiZEYI LI, ZOHBERERZ, it b
MCAF/MCP-1 <7 2% / 7 a—F Vi (clone 26]2)
EHWIHET EY -EFF TR ) T AT 75—
¥ (Vectastatin ABC  kit, Vector Laboratories, Burlin-
game, CA)Z Tk MCAF/MCP-1 EHDRTEEFRIEL

immunosor-

Urinary MCAF/MCP-1, pg/mg ¢ creatinine

Healthy RPGN

volunteers
Fig. 1. Urinary MCAF/MCP-1 levels
Values are mean=®SEM. Significant difference deter-
mined by ANOVA test, *p<0.05, **<0.0l

7212, B, RRETVHY 75 A7 78 —EIEER, v
NIV VEIINMZ CHE Lz, 58, RPEEOREME 2R
HTBHMT, vy Aay buo—nlgG & v
g s e FaEDa > EF > b v b MCAF/MCP-
112 & 0 RN U 7 ik % o 7 e ik gt 247> 720 i
Z CTBWN MO OFE & L T CD 68 Bl 2 MR L 72,
Tbb, NI 74 A INIEBE R NT 7 4 10
L, proteinase K i2 CHLEE:, Lt h CD68 w7 XA €&/
7 a—F VK (clone KP 1 ; DAKO, Glostrup, Denmark)
EHOWT EEROAECTHRAEL 2, BB, REKEN M
i1 RERIA Y72 D @ CD 68 [tk fifus s~ 7 >+ LT3R
b, EEN MO I HEERIZ 200 ££12C 10 #1870 CD 68
Ml s A7 > ML, ZO¥ERER L 5Tz,

(4) ANCA [A5E

Myeloperoxidase 7¢ \» L proteinase 3 % [ fH{k L 7z 7
L — M2 w7z ELISA 12 CHI%E L 7z (SRL  CO., Tokyo,
Japan) 19,

(5) B

RPGN EETlE, £flic X F 171V F =Y 1 > (m-PSL)
2OV AR (500~1,000 mg/H, 3 HRED iz, &O7v
R =Y o #E: (20~40 mg/ H) D3EfT S L7z,

(6) fiRtERIALEE

HEEHLEE X, Student’s ¢4 E, ANOVA #5E, Spear-
man ¥ & O Pearson FBIRENIC L D {T5 7z, 7z p<0.05
EMAIFRNCEREZD D LHE LTz, kB, BEETH+
REHEZE TR L T2,
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to disease onset(a) and etiology (b)
Values are mean+SEM. N.S. :

Table 2. Correlation between urinary levels of
MCAF/MCP-1 and pathological findings in
patients with RPGN

Pathological findings r p
Glomerulus
Total crescent 0.422 0.05
Cellular —0.109 NS
Fibrocellular/fibrous 0.455 <0.05
CD68 positive cells 0.295 NS
Interstitium
CD68 positive cells 0.749 <0.01
Cell infiltration 0.324 NS
Fibrosis 0.036 NS
Tubular atrophy 0.072 NS
NS : not significant
- |

1. RPGN (28T BRI MCAF/MCP-11{&

5 i B F MCAF/MCP-1 i 1Z, RPGN Ef T 21.8+
4.5 pg/mg-creatinine &, non-RPGN # 11.6+3.5 pg/mg-
creatinine B X OMEH & # 1.0+0.1 pg/mg « creatinine 12 [t
LERICEME(p<0.0l) Th -7, —7F, non-RPGN # 3
T ERICH LA RICEE (p<0.05) TH - 7z (Fig. 1),

2. BRIz H T BRH MCAF/MCP-1 {&

RPGN Bf % 214 80 12 (f5 & ; —2.0£0.3x1072d//
mg/day ; BYES B, LM 4B, VI F i 68.2 %) & AT
H I8 5] (g = ; —0.442+0.1X 1072 d//mg/day ; 5 14 10
B, 220 8 B, MR 58.6 7%) D 2 BRIZ 4, IEHRAIIR
H MCAF/MCP-1 & %= L M & L 72, R H MCAF/

not significant

il 13 %4 707

Urinary MCAF/MCP-1, pg/mg ¢ creatinine

ANCA IC

Comparison of urinary MCAF/MCP-1 levels before treatment with regard

Fig 3.
Expression of MCAF/MCP-| was detected by using a specific
monoclonal anti-human MCAF/MCP-1 antibody as described in
Materials and Method. The sections were observed under light
microscopy at originally X 200 magnification. MCAF/MCP-1 positive
cells were detected mainly in endothelial (arrowhead), tubular

Immunohistochemical examination

epithelial cells(asterics), and infiltrated cells(arrow)in the inter-
stitium.

MCP-1 {E 1 &4 (25.4+10.4 pg/mg « creatinene), 1T
7 (20.4+3.7 pg/mg « creatinine) & ¥ 12 non-RPGN #f, {g&
HERICIELERCHE TH 5208 (p<0.01), Wi H
WITEEZIIRD 5o 7z (Fig. 2 a),

3. WEAIZH T BFRH MCAF/MCP-1 {#&

F 72, RPGN FEEJFRIZ L D ANCA BEEER 22 4 (1%
124, ZetE 1040 wihd P-ANCA Bi) & 1C 34 8 f
(6, 26 v—7"ZAE R 3IH, TgA BiE 44,
7 VA 7a7 ) CuE L) O 2EFCH T, FIRRICEREER
& L 72(Table 1), ANCA Bf = # (25.3+7.1 pg/mg *
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Fig. 4.

before after
Alteration of urinary MCAF/MCP-1 levels following methylprednisolone

before after

pulse therapy in patients with RPGN (a ; n=13), in patients with acute onset (b ;

n=6) and insidious onset(c ; n=7)

Bars indicate mean+=SEM. *p<0.05, **p<0.0l

creatinine), IC #I(17.8+3.0 pg/mg-creatinine) D\ 311
non-RPGN £, #EHHICILLERICEE TH -7 (p<
0.0)72, MEAMICHEEZE IR D & s o7 (Fig. 2
b)o

4. IR MCAF/MCP-1 {& & #Bi#FT R & D4EE]

RPGN 30 #1255 v» TIHRFEFTR H MCAF/MCP-1 i i3
FRMEMRE - SRMEMEE A RTEECE L B R MBS &
N7z (r=0.455 p<0.05, n=31, Table2), L L, &F
AWK RE & ZHBOER 2RO A T@=0422, p=
0.05, n=31, Table2), HMifaM:FHEBEE & DMIIE
B 2D o Tze —7, WEERTIDKF MCAF/MCP-
L & FVERZ & D iR B W, BN CD 68 [l
o E BHEZIEMBEED &z (r=0.749, p<0.01,
Table2), UL, MEOMIRE, MM, RIS ZiE
ORE LIV TNLHEEZED L o7,

5. MCAF/MCP-1 DE(ZHI1T 2B

B ST T O MCAF/MCP-1 O JSEXBH & 2123 % 72
W, FEMHRBRE R 1T L 2o MCAF/MCP-1 X[,
FrC RS bR,  FRARE RS B IS N R 3 & OF
BEEEMcEBETh o7 (Fig. 3), &8, v AIa ¥
Fo—nIgG s tiz) 2> EF > b & b MCAF/MCP-
I TRINL 729k 2 W BT, wihbBEETH-
720

6. X704 FaHICH ) FRp MCAF/MCP-1 DOEhRE

RPGN £ 30 41z, m-PSL »%)v ZfEEE I 2 THRE
OA7uA FREG S, 2056 85%8 6§ (BHS
B, 2ot 1B), TR T B (B 3 B, 4B R 13
BIZ, IREEEITEE THRA 2 BRI L IR MCAF/MCP-1 fH %
HIE L 272, & @O RPGN E 13§12 35 > TR MCAF/
MCP-1 {1%, B¥ERT 15.91£2.3 pg/mg -« creatinine, 5L
8.342.2 pg/mg - creatinine & FEIFEIMEDE T IC—EL T

FIE T L7z (p<0.0l, Fig.4a),

3 SIREHI TR, B S ICETEIO WIThics
W, JHIERT 14.2+1.3 pg/mgecreatinine, 17.4+4.2 pg/
mg - creatinine 2> & % 1 Z 4L ¥R $ 7.8£2.1 pg/mg -
creatinine, 8.7+3.7 pg/mg-+creatinine N FHEICE T L2
(#%% Fig.4b, p<0.05; Fig.4¢, p<0.01),

z =

SEOKEFT LD, MODHEE - EHEHEAKRFTH 2
MCAF/MCP-1 1%, 5% Hi RPGNEIZ BW T, Z DR
# « 5N & H 9 non-RPGN BEB L MBS LEE
WCRETH B Z EAHBIL 72, M2 T, MCAF/MCP-1
%3 RPGN OiiEA I & OMiRHRIC Z 25580 o e b o Tz
Zr kb, RPGN OFRJE - R IC B 2 HBEHRT & LT,
MCAF/MCP-1 OEEMELSHER S iz,
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v IERIC b 63, RIEWA P44 %
L7z MCAF/MCP-1 O FEB 2 H@EERE & L THEHI S h
720

X512, Ro MCAF/MCP-1 il & kAT B 2 M3t L7z
£ 2%, MCAF/MCP-1 |3 HERERIM: « SHETE: A2
¥, [H'HE CD 68 (G EMifas & BE R IEMHBE D /2, F
77, ISR C, MCAF/MCP-1 13 R I Fz
AERG,  PRAE S PHEAR M PN G 3 & OV NI
Mkt Th -7, S & D RPGN OFE-HERIZE
W, BT CEELE S s MCAF/MCP-1 1%, #HEHRID
- R RO A SN BRI R I, F e LTHE
REICELBESEL WS Z ENRB I NS, TF, BHHE
BT, RERAEREICH URBERZED L D B R
HDIENHREINTVEY, ZOFHKELTINETD
nbhix, V—7ABRY, IgA BHEW% & B HEER
BAETFANCB VT, MCAF/MCP-1 ORERZEIC B T
ZEEM IR L T X7/, MCAF/MCP-1 2/ L 7-f9&
RENDOBES O L LT, MO QFFi~DEEx 5 N

HHEADPEELEEZ o d, T8bb, HEMM I,
BHIEEEZ b3 74 VY — ABREODWR A —/3—
FF A ROEE I Z T2, B & OB T
fHINTWwa TGF-B bELET 2, DO s, IL-
I, TNF-a 7% & O REEREC X 0 EE LS i BEE
ML D 2 IR M2 & B4 S h7e MCAF/MCP-1
23, IR B R D THER T L LT, Bx 5 MO O
FEEEEENLT, Z EICHERZ I L CEE A
ERIZLTOLAREEDSHZ S5 d,

£ 22T, SRIOKETIE, KRd MCAF/MCP-1 fE &
fE o CD 68 [tk ffiask & AR L 72 b o o, [EMi
B, AL, RN S & MHBIRIRIEER D e o o,
RPGN OEW)E€ 7V TH % Wistar-Kyoto T v b & w7z
i % B AR 2 JES JEE AR B 4512 8 W TR MCAF/MCP-1
&, FAEEEGH & MBERZSE T O Atk mEE R T
CERMERLTWD (RFEERT %), 7v bk b CHEE
EH2HOD, SEIOKEIXI OWE 2 KT 3 712
BRAER IR 2 50 5 dp o 1 WREE S E 2 STz,
UL, INETH—7AELD, IgA BREPICEB W T
B, SRS X RIS EEOER & & bICRE
MCAF/MCP-1 3 &fi%z & 2 Z eNHEaNTE D, M
BRZEOH#ERE & MCAF/MCP-1 OS5 28R X 11 5,
£oT, 5% RPGN B W T HIEFOEE 2 ER, R
MCAF/MCP-1 OFERFRIHERS 2 MRET L, FIBERZ O R
WCH 723 MCAF/MCP-1 OEF % L D BRI T 2 L E
b,

RPGN B2 5T, m-PSL 2V AEEIC & 2 HEEE)
PEDIERT & & bz, JHEICBAHRE < R MCAF/MCP-1
HIZEBRICET L, 2OZ 5, Rt MCAF/MCP-
1 {f 1% RPGN O BIE BT % KT 2 BiRH~ — A — &
0SB EBHHIEN, INE Thhbillx, BT
BV TRAMEREICIH L, SRBERMAHFZEICINZ EREDE
VM TH Y, FERIEET 2500, AMMO A%
S FITHNIZ BT H m-PSL 2OV ZFFEIZ L D FROHK
ENBONDLIEERELTE, ThET, 20O
BRNRFBETF O3 FAEVFHERICOVWTEH S » &
BoTWiRw, EF, BIEKEAT oA FOEHEFE L
T, NF-xBEM ZHE 3 % 2 L2 & Y, interferon
(IFN) -y 7% & O'NZ TNF-a QEELZ MG T 5 2 & 23488
LTWw32), Zi g TMCAF/MCP-1 ORI FAHKFIC
NF-x«BiEHETTEOEEOEG 2R T IRE XA oL v,
L L& 6, IFN-y 7z & N IZ TNF-a 1%, MCAF/
MCP-1 FHZFESEZ 2L L0, BIBEREAT 04
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FIdE SR, b L <1k IFN-y 8 X 18 TNF-o OHIH %/
L T MCAF/MCP-1 #ifihic R L, BEEIGHR
WEShThLHRELbFZ5ND, Lichi>T, MCAF/
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BoTIHREREZ LS Z TCEHETHY, SHkbEL LM
PILETH %,

- |

RPGN DOFIE « #EIC BT 5 MCAF/MCP-1 DEFE %
RN« EIANCHET S 2 & L b, AT 04 FIGFEICHES
MCAF/MCP-1 OEJFEIZ DWW T b aT L, LI osim%
Bz,

1) RPGN Fiz 8w ¢, HEETRH MCAF/MCP-1 {&
1%, non-RPGN 6 L MEHEERICHL LAREICEMET
Holz,

2) FEGI OFAE T, SRR, TR CWHEATR S
MCAF/MCP-1 {12137 <, W3 $ non-RPGN B
FOMEHEERICLLARCRETD 5 7,

3) JEABIOMR T, ANCA BRI, 1C 8 CIEHEH]
Rt MCAF/MCP-1 {HI2Z1X 7% <, ¥ d non-RPGN
BB I OEEEHCILLERCEHETH > 2,

4) PR MCAF/MCP-1 1%, HpiEmnfat: - it A
IR S L UHIE CD 68 [5Ailas & IEMHEA 2580 72,

5) MCAF/MCP-1 #8175, FRIE FR MR, PRI &
FAEAR M N B IRE 3 & OV PR B AR 1 35 W CREE
maniz,

6) 275 14 FiE#EIC T, RPGNE O R H MCAF/
MCP-1 fEIFHREIAE T L7z,

L EX v, MCAF/MCP-1 1335, JREIC b 5 ¢
MERRZ 29Uz, RPGN OFE - R OILER T & LT
FELBE LR LTWE I ENRI NI,
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