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¥ BRI R B 412 BT A p38 mitogen-activated protein kinase D E#&

SRR IR AR PRI 5 — BB 1T | VP — i)
W H B OB

P38MAP % F — ¥ (mitogen-activated protein kinase, MAPK) (3 F B4 MRA Y 7+ IV zERTFTHEMAPK 7 7 3 —
DVEDTHDH. p3SMAPKII RIEMY A b b 4 ¥ & L ofk4 2 HIZ L WY Yk an s, Z oY »Ekp3SMAPK
(p-p38MAPK) 3 NF- «B(nuclear factor-«B) & o 72 EHNIGER-FEMHALE AL T A VA 4 ¥, FED A &b ISR
FOREEHET S, KIFETIEL MREARBEREEROFMIBIZBIT S p38MAPK DR, % 6 UM OHHilsh# % FZikE A
R E % VTR L7z, & MEAGRTIRMES &8V T, p-p38MAPK (x4 A AHF, FRANE L RZAifL S X OB
WHBROBAIZERD SN, £ ORIRMA pp38MAPK MBS RIREH 72 ) 4204 TH o7z, —77, HUNELELA 7
U~ EEEREIC BV TIZ09E0.1HTH o 2 (9<0.01). < D pp3SMAPK AN o —#F i3 CD68 b L < 1 CCREBGMETH - 7z,
SAERAEPD p-p3SMAPK [ A B 250 M 1 e B AT RE 3R (r=0.551, p<0.01, n=34), CD68 Bt % r=0.587, p<0.01, n=34)H
L URFI MIP-1e (macrophage inflammatory protein-le ) ff (r=0.689, p<0.01, n=20) L IENMMWER L. S 542, fGHE
NF- & B (& A 488, IRAIE LRI X OB AR BB & 4, RERIRPIIG 1T NF- « B 9 A 513 p-p38MAPK [
PEAMBL S & TEAR S L 7= (r=0.689, p<0.01, n=34). TR 704 FEBICEL D, BERFHMENETIZ—E L T p-p38MAPK 35 &
U NF- « BE AN %, FR MIP-1a A BIZIE T L 722 (% 4 p<0.01). #EWVT, Z v MEEAS ¥y afillaz Huve
p38MAPK ) ¥ FfliZx & UICFR167653 12 & 5 1) » BRILHIMIAD SR & 4R L 7. IL-1 B fF/E T T p38MAPK & ) Yk &
FRI67653 RIALIEIZ & 1, T YERILEEMIL) BB S ha, BTy 1 29 —30ET » Mo A RIS % % 4
L, FR1676531Z & % p38MAPK U ¥ BR{LII Iz 4k < B RIERI R 2 A LA, WIRTH 2 AF L — RSG5 (VE
B TR REIRE6 HicB\VT, p38MAPK Y ¥l % A, TRANE RRA S & O M B HALER I8, SRl 7
D OB 11.5 £ 0.3 THh o 2. —7J, FR167653(32mg/kg)6 H BIHLHEE T4 5 5 (FRE) 12 BV T ARKED
P38MAPK ) ¥ B LI ASER S 72 (2.7 £ 0.5, p<0.01). ¥ S5{TMIP-lald, VEESZHS VTR AEE L U2 M EEKIC
BORBAED Y, FRETIZFOREFMH S, TAFREBICBVTE HEOXA KRB L S U256 H H 0 R
1L - MR SMEIL AT S0, BEEEORREMREIRE N, DLOBRLY, EAKRBREELEORE - R IZ p38MAPK
1) VbR A L2EHEINT- « BS L UMIP-la DB EATRENT. < b AT, p3SMAPK A B RIS 208 L\ ik H
BaFERNI BT EHREENT:

Key words crescentic glomerulonephritis, p38 mitogen-activated protein kinase, nuclear factor-
«B, macrophage inflammatory protein-12, CCR5

MAP ¥} — ¥ (mitogen-activated protein kinase, MAPK) i,
HERAHNN & MRS R TG 2 5 2 7 MREERE O s
ELTEELRBRHZ LTV AY, MAPK X, MAPK &9 —
Y (MAPRKKMZ & DY YEEfLSNEME LD, &6
MAPKK  MAPKK ¥ 7 — ¥ (MAPKKK) |~ & V) it 2 h 5.
Zht MAPK, MAPRKK B & O"MAPKKK 5% 5% A — N
id, MAPKH A7 — FeahTwaY, T4, MAPKIZIE
3207 NV—"7, T4 b ERK(extracellular signal-
regulated kinase), JNK/SAPK(c-Jun NH2-terminal kinase/
stress-activated protein kinase) % & U2 p38MAPK 257§ A 3
HHOEPE > TERLY, 203 Hp38MAPKIE, LT
12 B THEBEESE R T (tumor necrosis factor, TNF)-a %2 4 ~

FRC124E 11 A 24 B34, FHg124512 A 28 H 238

¥ —u 1 ¥  (interleukin, IL) -18 &\ o 7o gJEMES 4 b A
PHEC X)) YRS B YY) L1k p38MAPK (p-
p38MAPK) 3 #% 912847 L T, AP-1(activating protein-1) %° NF-
«B(nuclear factor- xB) & o 7= NIEE R F % EMLT 5.
FORER, A MDAy, YEHIA VY BLUEERTLEV /2
BIETRALWEHT 279, E8, Th Bkl v,
IS ERBEL Vo MERB LU E OB ERE T
NMZBWT, FOHREERICIET pISMAPK DY) » EE{LD M
S0 ESNTVEOD UL Lads, BREACIE LT
pIBMAPK DIRENZ DT FICHL S & oo Ty,

B H A R R HIERESR T T2 FRAR LKA
BETHY, FOREMHELFRUBIEHER LOEEREHEO—

Abbreviations ; BUN, blood urea nitrogen ; IL, interleukin ; m-PSL, methylprednisolone ; MAPK, mitogen-
activated protein kinase ; MCNS, minimal change nephrotic syndrome ; MCP-1, monocyte chemoattractant



A ARTERG PR 4612 3317 B p38MAP & +— ¥ D E 3k 3

DTCHBHW, IL1p B L UTNF-« &, Hikfbisk/~207
7=, ) rNERO R L O TEEFMILT S B RAE LA
2Ry LAMBL S S EAES N, A AR O RE
WEERRE AL TWwAZ LWL NELoTELW I,
(hrTwra7r—, THROEE - HFHEEFTHE
MIP-1« (macrophage inflammatory protein-le )&, 33ES&EMHT
IZBWTIL1R, TNF-o fUBHIC & b, SRy@dE LA < A
JUCHEAS N DM L6 TSI TR, ERER
EFNTImA T b AR RO RAE - R,
AT S HL 2 B AT R SR IZ B 5 A SR S
TWa®, 7, MIP1le NF «Bifth(bic & ) BEMAHL S
FTwazZ &bz, MIP-la ®»E%{k, CCR(C-C
chemokine receptor)5 ? ¥ & F A EB #EIZ B T p3SMAPK
DN EALDRET A LATRERTVWAD, PLELY, FH
HBRET RORE  ERIIBWTEERY A b1, 7%
WA ORBRAAH, pISMAPKD Y ke, FhizHi<
NF-« BEMALE AL T BTN EZ OB, HTOL
ZAHEDHAMLEFRIAATH 5.

& ZATIL1PR ETNF-o OEEARER & LTHURHES L
FR167653 (1-[7-(4-fluorophenyl)-1,2,3,4-tetrahydro-8-
pyridylpyrazolo[5,1-c |['1,2,4 |triazin-2-yl-2-phenylethanedione
sulfate monohydrate)id, IL-173 35 & U'TNF-« O BEA ] % fr
LT, SEBRBCIMAEE 7V BV CTIUEMLT, B, B
PEMAE PR € 77V AC B W TIL/MREIR T 0FfIZ Rz b 25
TIEAREENTNE ™, FEO#®EIZL D, FRIET653 &
JE L O HE3E % #%D SB203580  (4-(4-fluorophenyl)-2-(4-
methylsulfinynphenyl)-5-(4-pyridyl) imidazole)#%, 1L-13, TNF-
o EHEMEEREH L, TO8F & LT p38MAPK O iF /LI
HTHAIENHELNELR-7, Lo Leadts, FR167653
12X % p38MAPK ") Y EE{bicd L4884 5 B RB I
FTHAEMEIIDVTIE, HEMELo TR,

FIZCARHIE T, & MEAKREBREEFRICBT S, MIP1
o 4 L7z p38MAPK J » (L% & UNIZ NF- « BiFHAL O FRIE~
DG E, 74 R 5 —TH Wistar-Kyoto, WKY) T v ;& Hw
7R A AR S A2 BT B, FR167653 O iRREIR & £
DB DN THET L 72,

& e HE

I. B FEARTEEMBRICE T 385

1 M

1971451 A 425 20004E3 A F CIZ&IRKES L O F OB
s AREL, EHBERE ST, SREED50%L 1
V2 A RIS % O R IR B 12 A AT Mok BRAE T AE R B
(rapidly progressive glomerulonephritis) & £ L 7= 34 3 (354 18
B, w1661, FHEMELIFE) R E LAEED. FHEE
BT O PRI, BUF Bk B HL4F (anti-neutrophil
cytoplasmic antibody)BI# & 25, RIE# & & (immune
complex) 9 FITH oz, {bXTREH3Sg/HULEEZEL
TN LT & 7 0 — EHE & B (minimal change nephrotic
syndrome, MCNS)® 36l (B 14, Zcth2fl, FHEH32.6

protein-1 ; MIP-1 ¢, macrophage inflammatory protein-1 « ; NF-« B,

B EEBMOY Po—LE LTHOWAGED. SHICHRRET
Za B S 2000 (B 1L BL, etk OB, ERERFSTIR) T IEH
oy ho—pk L7zER)).

2. WEEMSE AR

SesevEmesE, BREMES X UIBAERTARIE L L BRI
BEDOFEIENT- 222, R AoRiiciE L T, i
TR AR (WHO) 0 378 (288 U CHIBa M, #REREIRMES L OF
WO STIZMALY, BMEMRTH - &R HEIILED S
ERREHTBHREREOEEE LA FEEERE L.

3. SREMESEIRE

2511 5 p38MAPK, p-p38MAPK 5 & UM NF- « B %
MO BERREET L0, 35 7 4 YA Sz {HE B
574 L, VUEBIERBREH (DAKO, Glostrup, Denmark)
I TALERTE, $ik P p38MAPK < X €/ ¥ 11—+ Q0
g/ml) (SantaCruz Biotechnology inc., Santa Cruz, USA), #ik
b p-p38MAPK~ 7 A€/ 7 T — F Lk (10 pg/ml)
(SantaCruz Biotechnology inc.)8 & ULk I NF-«B (p65+ 7'
=y MY RE 7= F WA (0 pg/ml) (Chemicon,
Tamecula, USA) Z W /zl#ET EF r—EF F NN FH L ¥
—BilEE oM & 6|2 p-p38MAPK [ {4l % M 2 Mk
THEMT, ik b CD68v 7 AE /¥ 10—+ Lififk(clone
KP1) (10 ;2g/ml) (DAKO) & L < {&ffie FCCRE¥ T A€/ ¥ 17
—F VHiAR (10 eg/ml) (Pharmingen, San Diego, USA) & Jil v "C
CEYEEToL, Thibb, CDESHUER VL CCREFUN &
BT EF =t F PN 7+ A7 7§ —EEICTYM
L7z, p-p38MAPK{IFZ# T VF v~ FF NI F
F—ViRTHb L7, KEAORREEHRHTAEHEHNT, <
7R3y bR —=IVIgGF vz gk 2 1To . B4
BRIEA & 0 7 7 — YIS ERIRN 0 CD68 My Ml 1 A Al
L, AERME—EH & LTRLE.

Table 1. Patient demographics

No. of patients

Groups (male: female) Age
Crescentic GN 34 (18:16) 61.1%£ 3.1
ANCA-related 25 (12:13) 63.84+ 2.9
MPO-ANCA 24 (11:13)
PR3-ANCA 1 (1:0)
Immune complex type 9 (6:3) 5334+ 8.3
Lupus nephritis 3 @20
IgA nephropathy 5 &1
Cryoglobulinemia I O:D
Non-crescentic GN 3 (1:2)
MCNS 3 (1:2) 32.64%10.5
Healthy subjects 20 (11:9) 57.1%x 3.8
Total 57 (30:27) 5814+ 2.5

Values are given as X £ SEM.

GN, glomerulonephritis; ANCA, anti-neutrophil cytoplasmic
antibody; MPO, myeloperoxidase; PR3, proteinase 3; MCNS,
minimal change nephrotic syndrome.

nuclear factor- « B ; PAS, periodic acid

Schiff ; RT-PCR, reverse transcription-polymerase chain reaction ; TGF-2, transforming growth factor-g3 ;

TNF, tumor necrosis factor ; WKY, Wistar-Kyoto



4. RHEMIP-1a fIE

HRATRGE L L TBERBICE R 10mHERR L, =
BTS5G MG LMK 2 BE Lk, LiEE—70CTHlE
HECREFLA. WEIEELISAEIZ L DT o 72®, FEM< 4
2 a7 L — 7 )b (Nunc, Roskilde, Denmark) |=#i & F MIP-1
a ¥VAE/ su—FAifkeERLLL, REEmMA4CT—
MRS/, £ TV LR, B FMIP-le v9%
RN ou—FVHAEENAL. BERGEDR, TVH) 74+ 2R
77— CEHRIY N F G XY FHMdE M, MYy —
VT X2 (EHI.8)IZ1mg/ml) ¥ Bp-= hO 7z —LEEINL
TEETRBIE, BEH, CLFTL— M) -8~ TR
JEEE(@OSnm) #HIE L, R 7 LT F=ETHIELY. Zb,
MIP-1e OPEREE 3 66pg/mlLETH Y, EE20HE DD
REeEEFarbo—-ne Lk i, A EERIES LTI
FEA NSV AR ST RIEIRIRER R TR L 2 7
12603 LT, TRIERTTE TR P MIP-1e % % L 7.

5. ANCAFI%E

ITORVFFR L F—EhnL 7aF A F— 3EFHLL
727 L— b &7z ELISA B2 THII%E L 72 (SRL Co., BED,

6. ihHifF

FARBEEERBCE, S#MZAFLTL Fovmy
(methylprednisolone, m-PSL}/ %L A Hi#: (500-1000mg/H, 3 H
FYlzA, BO7L N/ 0 55 20-40mg/ H) % #ifi L 7=,

. 5w MEBEXY ¥ LRSS T3R5

1. EBR7a ha—n

1086 DB Sprague-Dawley 7 v b (HARF v — L& - 1) 8
—, WH) OFEE LY, Tomosugi 52D HEIFE AH o5
T AMI T ERALL 7. BRI ARIEEITE 10 % Y o B4 B LT
(fetal bovine serum) (Gibco, New York, USA) # & t»
RPMI1640 (Gibco) ¥HiH 12T, 37T, 5% COFIEF CTiFo 72,
i, EENTIES10MMAE oM & Fyv7z, %8R 0.25 % FBS
% & & RPMIIGA0 R T 24 FEMIEAE L, #F1k & L 7fdT o 72
. FR167653(1 X 10°M)FFA4E T & L < (2HF A0 C 1 RERT ATAL
BL, £20#%1.Ing/ml3 v h)as ¥k IL-12 (R&D
Systems, Minneapolis, USA) T105 Bl L, % 4 IL-1+FR
B, IL1HRIEE L7:. 2B, FRI67653 (1 X 10SM)TR7ETF b
L B BT LI R ATALEE U 2218, TL-18 SRR T 104
ML ABE K4 FR2 Y Pa— V8, oy po— LR
L L7

2. RIEH ARG

T NEEEAT XY LM BT B p38MAPK B & UFp-
P3SMAPKEB £ AT 2 BT, Hp38MAPK= W AE /) ¥
= —F VHI{K(10 4 g/ml) (SantaCruz Biotechnology inc.), #ip-
p38MAPK~ 7 A€/ 7 0 —+ LIk (10 ;. g/ml) (SantaCruz
Biotechnology inc) & IV CHE T EF > —CF F oL F %
VY — AT LY,

3. YIRS UTUYTFAL ik

Ty NEER AT EY AHIHLO p38MAPK U ¥ BRI A
15 DERB L UFRIBT653 DRE L R T 2 HIT, YR
FrTaTArTREMIT L. 5y MEEREE AL Ey L4
P54 kL4 b= (dithiothreitol, #13%, KFK)100mM &,
EROBRIKBI R TR M TrisHCL, 50% 7)) 10—,
10%SDS(pH7.4H)T95°C, S4MUI L, kEHE-L L. SDS

H

FIT7IVNT I NPVERKENL15%K) T 7073 ko
VERWTB I 2w, S h-EEHHE% polyvinilidene
diftuoride (PVDF) (7 b —, W) WKIEE LA, BE%, 1%
7 [ R 1% (Gibeo) & 60 MBS & €72, —RHMfk & LT
p38MAPK 7 # ¥ K1) & 10— J Lk (New England Biolabs,
Cambridge, USA) & & Ui p-p38MAPK 7 ¥R 1) & 1 — + )L
fk (New England Biolabs) % IV SUS &4, RVA Sy ¥ — ik
IZTHRAELLY.

M. 7v EJEBEAERLET VBT B HRE

1. *HREM

10HEBOHEMWRY 7 v b (ARFr—IA - )N=) %]
v, EERESEE () r s VR, HE), EBfokCHRE
L7z fFEH T — P RTITo 7.

2. Bi7 v FRERMRBEIEIES A 0

T v NARIRIREEIE L Krakower B 0 J5 812 L 728 TS
WL, 135N hBREEREGERM 25me) 270, M T
Tany P EELSITARABRBICETRG L, §&HE R
ET7TIA DT Va2 NTEMLARERBAEIR S 1 2 &
FIBMBL Y- Lic, £ LTRME S 7 B i 2 5L,
ERT v b ORERERIRE B - THUR ISR 2 & & % W
IEBOEHRECIEER L 72®, 56 Clomsh L Tk Jife L
7ok, DFORBICH W, B BIERNIEERET 0
BWoNAMEE Ty bARILEKS & U7 F P8I & 0 gL L
7=

3. ERAHEEMLELE L OMER

WKY 5 v b 2208 V2505 BROR B I 44 % & T L3 0. 1m1 %
HIRAEE T B2 L0 D LR EEZERL, hE
OHHL LA ZoB, 32mg/ke»FR167653 (FRIE100E) & L
gy bo—nt LCHEETHLZ AF VLN — 2l (VE
BEH1208) 0P EH X D5HBE THAKTRY L. F0O8BE
4L 6 B EHICFREEGIC, VEBESIT % B4 L IMiE 7% & U2 #
HHEA R, SHICEAEIE56 HEICFREE4IC, VERE4TH
B&L, RSICIEL S CRMRE 5. F72, S
BLUHEREGHE, 40H, 280 H, 420H, 56 HHIZ24
HERETV, RABEEL. 28, A% —Fse-
WKYZ v F6ULZIER Ty bu—L& L7,

4. B SEAR A

D AESBRMEE I & B e

AL O —BIE10% R V=) YIZTEELIST 7 1 v/l
L7ztk, B LBI Y FBE S v 7 periodic acid Schiff, PAS)#:
L, MBENRE 21T, BB TS - aRBkEIC s
DEFAREHTLAFEOE G2 LA RBHREL L, £
SRERIATEALIE PASERTE 2 4 & 7 L HE O RIRMKIZ 5o b8 &
20%, 005 25%LLTF, 2500550 % LT, 5025 75 % LT
BLUDBPL10%UTObDEENENO, 1, 2, 3, 4L
AaT7AbL, B—227OREEHEFR2NN0, NI, N2, N3,
NAGEES0ME) & L, LT ORMERIC TREMETEI LA 27 % 27239,
SRERAAIIL A 2 7 = (0xNO+1xN1+2xN2+3xN3+4xN4) / 50
Tz, MEREIIOWTE, LS X RIS EROBE S
ZNEN, &L, BER, ¥R, UFAMOLBRIZS), Fh
Fho, 1, 2, 3FLRa7{LL.

) EHAURIE 12 & BARET
BEHBRO—EOHBEERELOCTa » 8y v Filc@BL, F



R 4212 B 1) % p38MAP *F + — ¥ D E % 5

FATAA=T M THALZnAFH 12X s L 7z
#, 77U A A% v |k (Tissue-Tek Systems, Miles, Naperville,
USA) 12X D 4 m (2 L7z, 2O AL, kB X
U~z a7 7—JoE#ENMAEE L CHED-15i/k (BMA
Biomedicals Ltd., Switzerland) % JJ\» CoEgets L 7=, 30D
HRERIR & 8152 L B RIS 2 R BRI 124 72 0 o FIfE TR L
7z, & 512, FITCELGEHu~ W F1gG Pk, 17 v b IgGHuk,
PLC34ifk (Organon Teknika Corporation, Burligame, USA) |Z &
Do F1gG, 7 v bgG, C3DAREKE~NDEEEX0; %L,
15 8RR, 2 WAEEE, 3 RIS O 4 BB Tk E Y I EH
L P U CHRET L 7z,

5. SpEMLEk S AR

G251 5 p3SMAPK, p-p38MAPK 5 & O MIP-1¢ D&
FEEFAETHHMT, N7 4 Pa &Nz Rk E B ST 7 4
> L, PUSIRIG RS i (DAKO) |2 CTHLER#Z, $ip38MAPK < 77
A&/ 71— F iR 10 g/ml) (SantaCruz Biotechnology
inc.), #ip-p38MAPK~ 7 Z €/ 7 10— F VHAK(10 p
g/ml) (SantaCruz Biotechnology inc.) 3 & "I MIP-1¢ ¥ ¥R 1)
7 10—+ ifR (10 ;. g/ml) (SantaCruz Biotechnology inc.) %
WCHHE T EF v — A F v~ F 22 7 — B L I
TEF—EFFoTUA) THAT 75 —EHEICTHEEL
7I: 24).

6. BN MIP-1 « mRNAJEIHDOKRS

V794 ~—
7 7 b MIP-1a O cDNAKGHERH L D, MIP-1a D57 F 4~ —
& L CTGCTGTTCTTCTCTGCACCAT, 3774 ~v—, LT
GTCTCTTTGGGGTCAGCGCA % |\ 723, ZeBxtlgE LT 7
v I glyceraldehyde-3-phosphate-dehydrogenase (GAPDH) % H
W, ZD57 74 ~—%« L TCITCTACCCACGGCAAGTTCAA,
379 4 <v—& L TGGGATGACCTTGCCCACAGC % JH\ 727,

2) W TR Y) A 7 — AL (reverse transcription-PCR,
RT-PCR) i

BRERHHOKMT v POBEH L) ZRNAZ /T =2
Yo7 1 ) = ViESIZ L o THliE L, RT-PCR{ZEIZTMIP-1a
AT HE L7, RNAPCR¥ v b (AMV) Ver.2.1 (i
ik, GHD) AV, TV AANFYY—% LTIk L
7o ERE R B % T, cDNAZ A L7, ZOF, &7 v
M1 g DZRNAZ IV, SEEOFRNA % 51 & L Cilifin s %
FIZTDNAZ G L7, RIZEmRNA IR RN AR 75 1~ —
%M\ T, cDNAL g|Z%f L, Taq DNAF U # 5 —+|2TPCR
Rs%4r- 72, PCRIUBIE, BEME2HATCTLIHM, 7T=—Y
> 7 %54 CT15H, DNAOMEZ72C T2 ME 1414 7 v
ELTMIP1a 33344 7 VTiTo72%. #5507 PCRIEWIE
2% T A=A VIZTEKKE L, =FI7a7074 FIZ
THMmEBI -7, B, 2394 7 )V CTHlEL 7- GAPDH %
XPHE & L2,

7. WK, IR # %% (blood urea nitrogen, BUN) 3 L OF
7L T7F=rllE

Ol — DN T 24 W IR L 72 D — 88 % H v T 1500 [l i/
gy, ST L, MIRIRLr 2 bR L2k, LiEE—T70TCT
WEF CTHRAF L2, IREMEEIZEYO SO — )b L v FEEICTH
EL, 24 HEET/RLZZ*. BUN, Z L7 5= IidHE)
AT (HA7, BH) 12X - TllE L 7-.

V. featragLen

AERTLELL, Student’s t #i%E, ANOVA %, Pearson I
B L O Spearman DI AHRIIZ L VAT -7z, F72, p<0.05%
WA FCAEAED ) LHE L. &b, BT ik
AT/RLTC.

p-p 38MAPK positive
cells/ glomerulus

MCNS Crescentic
GN

Fig.1. (A) Immunohistochemical examination of phosphorylated p38 MAPK in a representative patient with crescentic glomerulonephritis.
Phosphorylated p38 MAPK positive cells were detected mainly in crescentic lesions (arrows) and interstitial mononuclear infiltrates
(arrowhead). Scale bar indicates 20  m. (B) The number of phosphorylated p38 MAPK positive cells in glomeruli is shown in patients
with crescentic glomerulonephritis (n=34) and minimal change nephrotic syndrome (n=3). *p<0.01.
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1. b F¥EBFRERMEERORET

1. p38H8 L U'p-p38MAPK FE 51

B R C O p38 B £ U p-p38MAPK O J5 £ & G ik 719 12
Feat L7z, B AR 2512 5V C p-p38MAPK &, S Ekfk
A HARER AL 2 PR A%, B X OVRR IR AL ER
Mot R 2oz (M1A). $7255%KKEK Y720 0 p-
p38MAPK B PEM K 2013 B R 4 4.2 £ 0.4 CTH Y,
WUNZALR 2 7 0 — BHEREEIC BV T3 0.9 £ 0.118 (p<0.01) &
KETH-72(K 1 B). —J, p38MAPKIZ, *}H KB E
9%, PNEALEL A 7 0 — BHERRE & b IR ERPIHI o M E
B L OTRME LR oM E TR ETH 0 B rERe R
2R B Do 72 (K24, B).

2. p-p38MAPK i PEA N £ & o BLALAR T A & O AHR

A

H

A BRAR N p-p38MAPK i 14 e 45 i & M 41 B AR e & 1E
MBI % 7k L7z (r=0.551, p<0.01, n=34, #2). L L, #HEMI
- BHEVEE AR L I AR o 72 (F2). &5
(2SR BRRI p-p38MAPK i A $1d 4 Bk fA A CD68 B AT £k

Table 2. Correlation of glomerular p-p38MAPK positive cells
with pathological findings and urinary MIP-1« levels

Parameters r
Glomerulus
Total crescents 0.118%*
Cellular 0.551*
Fibrocellular/fibrous —0.366%*
CD68 positive cells 0.587*
NF- «B positive cells 0.639*
Urinary MIP-1« 0.689*

*p<<0.01. **Not significant.

B

Fig.2. Immunohistochemical examination of p38 MAPK in a representative patient with crescentic glomerulonephritis (A) and minimal

change nephrotic syndrome (B). Scale bar indicates 20 . m.

Fig.3. Dual stainings in human crescentic glomerulonephritis. A dual staining of phosphorylated p38 MAPK and CD68 (arrows) (A). A dual

staining of phosphorylated p38 MAPK and CCR5 (arrows) (B). Scale bar indicates 20 2 m.




AR 412 51F 5 p38MAP ¥+ — ¥ D &3 7
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Fig.4. Detection of NF- «B positive cells in glomeruli. NF-«B

active form positive cells were detected mainly in crescentic

lesions, tubular epithelial cells and interstitial mononuclear

infiltrates in a representative patient with crescentic
glomerulonephritis. Scale bar indicates 20 , m.
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EOEAHEE & 7R L 72 (r=0.587, p<0.01, n=34, #2).

3. Yt

p-p38MAPK P PEMIAL Z ZEM 1242559 5 HAY T, p-p38MAPK
L CD68 72 \» L p-p38MAPK & CCR5 O H 4efts % JitifT L 72, p-
P38SMAPK 5 MMl > — 8 1x CD68 By A T & - 72 (X 3A) .
—J5, CCRS5 B AN 0 A #5512 p-p38MAPK B tAla Td - 72
(X 3B).

4. p-p38MAPK B LML 4 & JR i MIP-1 o fili & DA

THHERTRH MIP-1a 13, EHEIEREELICB W THE L
2722080 13BITRETH Y, 4.2+22pg/mg- 7 LT F =Y

TdH-o7:. —J, MCNSB L OEH 2B W TS EBIE K
PFThHor. $7-mPSLSVA#ELEEZ GG AT O NIEEIC

X0, BELE T MIP1 « 1201 +0.1pg/mg- 7 L 7 F =~

NET L, BEWEEOE TIZ—3 L 72 (p<0.01). < HzT

TR AT B 45 12 8 W C p-p38MAPK [ PE M 201

I MIP-1 o fifl & IEAIRE % 7% L 72 (r=0.689, p<0.01, n=20, #2).
5. {GMERINF- ¢ BFEH

B

10} |——_|*
0

5 1 2 8
9 :
v 0

L

Before After

Fig.5. Alteration of the number of phosphorylated p38 MAPK positive cells in glomeruli (A) and activated NF- « B positive cells in glomeruli
(B) following glucocorticoid therapy in patients with crescentic glomerulonephritis. Bars indicate X &= SEM. *p<0.01.

A

Fig.6. Immunocytochemical examination of p38 and phosphorylated p38 MAPK in cultured rat mesangial cells. Phosphorylated p38 MAPK
was detected in the nuclei of IL-13 -treated cell (A). In contrast, the pre-treatment of FR167653 reduced the phosphorylation of p38 MAPK
(B). p38 MAPK was detected mainly in cytoplasms under any conditions (C). Scale bar indicates 10 » m.



8 iii ¥

FHRTEBANEE 912 BV TEEINF- B3, ShERiR: A 14

om0 "’) - IR AT LR, B 5 OB kA

Phosphorylated RO el PR PERT i & 380 72 (14). % 72K ERAK PN p-p38MAPK B M £

P38MAPK " ARG R NF- « B PEM % & IEMHBE 2 R L 72
p3BMAPK e (r=0.639, p<0.01, n=34, #2).

' 6. A7 1A FHHEIZHED p-p38MAPK B L UM R NF- «B
Fig.7. Detection of p38 and phosphorylated p38 MAPKs in D BTE

cultured mesangial cells by Western blotting analysis. s A ” e . . v
Phosphorylated p38 MAPK was detected in IL-13 -treated cells AW HEHE 534 B 2112 m-PSL/ SV AL ST AT

(lane b). In contrast, phosphorylated p38 MAPK was reduced 0 A MEEEEAT L2, 209 5 12F1(B %56, LikE760)i,
by the pre-treatment of FR167653 (lane a) and was absent BRI CB AR % AT L 72, SR ERRP p-p38MAPK [ 4l 2
(control). In contrast, p38 MAPK was detected under any

conditions.

C

Fig.8. Histopathology of experimental crescentic glomerulonephritis of rats on day 6. Severe necrotizing lesions and crescentic formation
were detected in vehicle-treated rats (B) in contrast to normal rats (A). FR167653-treated rats had less renal changes (C). PAS staining.
Scale bar indicates 20 » m.

ks
o

p-p 38MAPK positive
cells/ glomerulus
(6]

o

Normal FR VE

Fig.9. Immunohistochemical detection of phosphorylated p38 MAPK in diseased rat kidneys on day 6. In rats treated with vehicle,
phosphorylated p38 MAPK positive cells were detected in crescentic lesions (A). In contrast, in rats treated with FR167653,
phosphorylated p38 MAPK was significantly decreased (B, C). Scale bar indicates 20 ,m. *p<0.01.
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Fig.10. Immunohistochemical examination of p38 MAPK in diseased rat kidneys. p38 MAPK was detected in glomeruli and tubular
epithelial cells in rats both treated with vehicle (A) and FR167653 (B). The number of p38 MAPK did not differ between those rats. Scale
bar indicates 20 ym.

Fig.11. Immunohistochemical examination of MIP-1¢« in diseased rat kidneys. In rats treated with vehicle, MIP-1 « positive cells were
detected in glomeruli, especially in crescentic lesions on day 6 (A). In contrast, MIP-1 « positive cells were faintly detected in rats treated
with FR167653 (B). Scale bar indicates 20 xm.

Fig.13. Histopathology of experimental crescentic glomerulonephritis of rats on day 56. Glomerulosclerosis and interstitisl fibrosis were the
most prominent in rats administered with vehicle (A). In contrast, by the administration of FR167653, the severity of renal changes was
reduced (B). PAS staining. Scale bar indicates 20 ym.
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Bk, AR AT 0.61H 7S ERE 2.1 + 04 A LSS
DETIZ—H L THSICET L (<0.01, X54). EHRIZ,
ERAR P TG T NF- « B My IIEL S BAET 4.4 £ 0.318 2 & i B
%22+ 05~ L EEEHHEOETIC—HL THRICET L
(p<0.01, EI5B).

TI. S5y MEBAYLFILMBICH TS p38HLUp-
p3SMAPKRHR

Sy NEREAFCEY AMEEILLA  Llng/mlT 1045 HH
B L, p38MAPKH X U p-p38MAPK 0 8 14 5530 % s ek s
LWL Ry 7Oy T4 2 SEICTHRE L, SEdGIE
T, IL-L BT A A MBI p-p38MAPK O [F
YA R AR SN (6A). —75, IL1+FRIEET I pp38MAPK i3
BB o7 (M6B). I8 EHS Laboleiiiay bo—
VEER X UTFRT v hu— VEETIE, WiTh b pp38MAPK 372
Dl ho 7z, p3SMAPKIZ DWW T RERICHF Lz & 25, IL-
1M, IL1+FREEZR & U2 o > b o — LB, FRa > b
= LREEWTR G E & TR R BT R A S L ()
6C). TLAY Y TO v T A Y SETS RSk TR,
1L-1 BAR BT 13 p-p38MAPK O 8 5 Bl & fRd 7223 (117, lane
b), IL-1+FRIE T3 p-p38MAPK O 5 1 R BUE 0 e » 72 (1 7,
lane a). AZBEMHTY P VEBIXUFRaY PE—-AHET
{2 pp38MAPK ® R R BLLRD L o 72 (4 7, control). —75,
P3SMAPK (3 TL-1 B, IL-L+FREEZ & OIS » ha—
B, FRov ru—rEOWTROEMERERL RO (T,
PSR L D, FR167653 4 & 5 IL-1 g #H#k o p38MAPK V)
> BRI RS S .

L. S5v b ERFTRMERTT IV ORE

1. A BRBEEROER

PLABRGREEERAE RS LT v NEAGERETRET
BT, WG RERMERIICH o 2RO 7 ¥ F g6
EEREDL. Ty MG, C3bAMEOMIRILE S — &R
L, HERHFETL 7T FigG, v MgG, C3NkHFII
TG FHATEELRO Lo,

2. THBAGSIRE

VEBCIREREREZ6HEID, AREIIBVWTERLREN

Table 3. Clinical parameters and pathological findigs

BAH, PEAMERAE R & N AREE R RO (R 8B). —,
FRE TIARAERNO BB HIZRETH ), HFRBE
e B ARTERE IS B S M7 (U 8C) . SRERIKP ED 1A
Nadils, FREET1A4+0.6M8 & VER 115 £ 124812 LA~ L
THEY (p<0.01), THETF v F0.8£0.1MH(T8A) L IZIZFAETH
YAR

3. p381 X U'pp38MAPK %HIZ5-X 5 FR167653 DA

AR 6 H B OB RATTO p38SMAPK 3 & U p-p38MAPK ?
TEI % SO ML BRI L 72, VEBEIZ I8\ T pp38MAPK I,
SRERAR, & IR RTERER M A% R FRANE LRz, 35 &
OV PR BBk L B P R % B 7 (R 9A) . SERIR %72 D)
0 p-p38MAPK [ t:lla s i VEBE 115 £ 0.3k L, FREEC
2.7 £ 0.548 & T L (p<0.01), EH T v +21+£0.11H&
F4%Tdh o2 (H9B, C). —4p38MAPK I, VE#, FRAtL
b A HERER NI B & ORANVE RIS TR T D (K104,
B), SRERMRY D OBMMIIAMIE VER:, FRETEZRDO LN
7o (% % 125+ 0.418, 12.3 = 0.61E).

Normal (a) (b)
MIP-1a

GAPDH

Fig.12. Effects of FR167653 on MIP-1«¢ transcripts in
experimental crescentic glomerulonephritis of rats on day 6.
MIP-1¢« transcripts in the diseased kidneys were up-regulatec
in rats administered with vehicle (a). In contrast, MIP-1 «
transcripts were markedly decreased in rats treated with
FR167653 (b). A representative result of pooled mRNA from 6
to 8 rats in each group.

Normal rats Day 56

Parameters (0=6) Vehicle (n=4) FR (n=4)
24hr Cer  (ml/min) 1.9:0.1 0.2£0.04 ¥ 14+ 0.1°
BUN  (mg/dl) 13.6+0.6 69.9+249 " 148+ 11"
U-protein (mg/day) 12.6+1.0 145.0223.6 " 38442339
Glomerulus

Glomerular sclerosis index 0 1.1%0.1 0.44+0.1°
Interstitium

Fibrosis 0 24402 0.5+0.1°

Tubular atrophy 0 23403 0.6£0.1°

Values are given as X +SEM.
Satistical analyses are based on ANOVA test.

®p<0.01 compared to normal rats. ”p<0.05 compared to normal rats.
9p<0.01 compared to vehicle. “p<0.05 compared to vehicle.
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4. pp38MAPK B t:All 3% & R EAMARET R & OAH M

S8 BRRPA p-p38MAPK [ M S M 2k A AR TR & IR
FHBE % 7R L (=0.721, p<0.01, n=22), & 5 IZRERMKRP EDL B itEH
Nt & R IEARBE % BR8 72 (r=0.826, p<0.01, n=22).

5. MIP-1e 552143 % FR167653 O#HIRNF

W6 0 HOERITTOMIP-le O BB RH T RIEMM
BIZEE L7z, MIP-le i3, VEEIZBWTHA FERME S

200 -

150 -

100 -

u-protein excretion (mg/24hr)

Day

Fig.14. Effects of FR167653 on urinary protein excretion. Results
from rats administered with vehicle (—), and rats
administered with FR167653 (— — —) are shown. The
administration of FR167653 markedly reduced proteinuria.
*P<0.05, compared to rats treated with FR167653.

CCR5

{

p3BMAPK X=1--"7

{ <

‘\
NF-kB  X-=4---- [Glucocorticoid]
MIP-1c 4

}

Crescent formation

Fig.15. Schema of proposed p38 MAPK-dependent amplification
loop via the activation of NF-«B and MIP-le in crescentic
glomerulonephritis.

IR TH o 72 (H114). —F, FREIBWT
REFT B 1218 b s Ao 72 (M 11B). & 5142, RT-PCRICEL 5%
R BV B MIP-12 mRNARFORE T, VEFETMIP-1a
mRNA O F I i % 8 72470 12a), FRETIIMIP-1a
mRNA D53 13 IFE% % (X 12 Normal) & (ZIZFFTH o 72 (X

12b).
6. FRI67653 %512 & 2 BRI HERIFMR
1) R B M A DO IR

W56 0 BiCiE, VERECS VL THEREZ RIREEAL & H
B, FREDEER L S NSRBI M i o (K 134,
$3). —7, FREICBWTIE, AERKEHILRE, MERED
Wb EE RS2 (M13B, #3).

2)&\&HAIR

VEBTIRREARGITEREZ, #iL, 56 HEH IR
145.0 £ 23.6mg/ 0 & o7z, —7, FREEZBWVTIE, RS
CTVEBE I LA S I RE BT 8 e (p<0.05, 14, &
3).

3)E bk

WREESeH BT, MPARFEEHEIZFRIEL14.8 1
1.1mg/dl, VE#£69.9 +24.9mg/dl & FREE TKMETH - 1z
(p<0.05). 24WEM» L7 F=¥ s )T 7 ¥ AEFREFCLAL
0.1ml/%¥, VE T 0.2 = 0.04ml/ 4> & FREE T # & 17z (p<0.01,
$3).

% =

EWFEIC BT, EAREEETRORE - ERET I,
p38MAPK V) > Hift % 4 L7z NF- « BiFH:AL S X 'MIP-1a 53R
PEELEE R IEATHIAE O Eh o, BB, Fv ME
B A AT E TV & BV T, FRI67653# 512
X % p38MAPK V) > Eeb#nfliz & b, @RI 2 H B
Az B TR 2 ERERENRIWHL LR IO
Zrickh, FAGEHEEBTRAEEORNSTELT,
p38MAPK ) > BEALHIE > EEMEATR S LA,

b kA H IR A BV TIE, A RIERE o 7o i
P T RIS R BB AL L bizw T T T = VR
& LA OMIE T 2 58 e T 500, Elftes o7
=T A= AEREOFUBR A== F X FOREEL
CINA T, BEANE OMEERICE TSRS 2T &R
g mhEvern Ty - Yokl ERILEFTH D
MIP-1a A5t » ¥ ISR T RO RME - #E, & Al
A BRI BVCCEERRE 2 3 THI ARG STV,
2502, KBRS & O RN p-p38MAPK I AL & MR,
e B ARTERCER, RERERP CD68 My tEiiia sk, 1EVEEINF- «B Wy
PSS £ R MIP-1e i & EARBI 2R L7z, MIP-1 o i
NF-eBIZ & W BBAH 4217, »DONF-«BOFEEAIE
p3SMAPK V) B {LICBHHICHE T A Z LAHE STV 2 R
L85 CTAROHERD L b bR ERREEELTE, BRKR
12317 5 p38MAPK Y) »#1bi & & NF- «Bifitkfbz - L 72
MIP-1o BB, =707 7— Ukl - FHELs €L T
WK CHET5 I LATRM IR, &6 1I6E, Gk~
rO 77—V ECHEET A MIP-1 « DEHE, CCR5IX, %
DIEERIEERIZ p3SMAPK ) Y BALATE S LT b T EATHL
Ik 7z REFGEIZB VT, CCRS ML O KERS & p-
p3SMAPK Bl Cdh B Z EAHS I b 7 o o, LU O#5 R
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£ 0 ARTREELIZB VT, BIL5ICRET L) (2 p38MAPK
1) ¥ B NF- « BiEHE(L % A LT MIP-1e BEATDHER & 726
L, 26108 L7 CCRS BN p38SMAPK 2 i L7z &7
FUEEIC L W FEELL, MIP-le DEEEZTETLEN T,
R COMBRBATEET A MRS EL bR, 42, K
ETAFO 4 FiEBIC L 2 RBFEHUEOET L L bIZ, p-
P38MAPK B PE g, %M NF- « B M PEAINL 2 & TR
MIP-1 ¢ [EOE T AHER SN/, EE, AF 21 FIENF-« B
FARIGEHALT 5 MR E FRERN, [«Ba 2 FHE T 5B CTNF-«
Bifi b (b 2 HET 2B ME LN TWEY, ZozZblh A7
04 FHIRSIZ L2 NF- B2 6, Z OB ATER &
N, PAREEETZAL THERICERTH LW HEbZ 2
btz (M15). F7z, HIEp38MAPK DI HALATIL-8mRNA%
TlEE, IL8RBPEILES TV IHEIHEZNTNEY,
Z O IL-8mRNA DI EIEF L7 7= -7 7 Y IVIZE D
BRVAFERLTWA I LI SA TS, BitnL A
MIP-1¢ mRNA DR E(LIZ B 2T p38MAPK O B 513 R T d

SHROTELEEZ LIS,

AAFFRIZB VT, p38MAPK ) v BILOE#EE & 6 (ZWIFkIS
TA D, IL1p %5 I TNE- o B EHLEH ¢ 5 FR167653
%WWTWWﬁW%ﬁot,:ﬂi?FMM%B’iéﬂdﬂ
BLOTINF-o BAREOBT X LML E L > TRV, La
LAEoEExFFyaffilidfloimiicky,
FR167653 DIEFMEO U 22 & LT, p38MAPK ) ¥ E{kirii
BHEZBN LZAT, T MEAREREEREFILICS
W, BREREEL, A AEBMII % .0 pp38MAPK
BLUMIPL o« BIRF A/, 512, pp38MAPK AN £
AR B IR B X USREREN ED 1B PR 3 & B4
BEmRLE —%, FRETIZpp3SMAPK IZZEHIZRAL, &
BIZ B AR E I I S v, MIP-le SEBUIET L7z,
ZOBFE LT, FRI676534%5-12 X % p38MAPK 1) > MR{ btk
AR 15 2R T HIRAR R £ T L, 2 A RIS & i L
EHEEAE L b, ToRRE, REMRBOHECBY
% p38MAPK V » B (LIl 0 P % R TR L 7= T O
EEEILND, 5%, POAAEROETHILG R, KSE
B - WM, MR EIRBRE S S ICRIER v o 7 8 B % B
%ﬁ%@f%b

5 IZH AR 6 A O FRI67653 1% 512k W S6 HE LB
mrEEW*mﬂL HOBHEEREE, AIREMEILE X UHE
R LU FERR S 7z, TR HIRIR B HE H F (transforming
growth factor, TGF)- g 3 BEEHMELELLsrn 77 -2
POEESN, BHESENROFELE A L Cllast B m
b6 L, AREEICEEEERRICER R ER 3 TH
AH LN TVEY, TEEEAT VY 241 E HvREc
BT TGEF- 2 HEHIT 1L p3SMAPK G ML AT Tdy 2 HAH &
e o7z, A4 EFRI676534% 512 & % p38MAPK ) > Eg{LAM]
HIASTEEMICTGE- B EEAZ HE L, AMMEMLHERE 2
PRI L 22T REtE S F 2 SN RFE EE To L Z AR
Thb, FThvrurr—TkiEk . HMETsrEs4 00
MCP-1(monocyte chemoattractant protein-D)id~v 7o 77— ¥
BIEEILERTGR-p ¥ EE SR AERESALTWAY, I
#, HEREGHTICBWT, MCP1RB I L p38MAPK V) » B
b RBEDORERFETHEEIHON LR oTWVBY, Fz,
INhFTT v MEREARERMEE LT T VI MCP-1 R NE

I

P& b2 MCP-IHiRE RS TA I LI2& Y, SRERAE LM
Ko R 2GR OB AN S LBERSMA T HHIC b L, Bl
V272 B SR BRARTEA LI 7 & UMV B B AR LR R R AR S
TWAE®  L7pto T, FR16765633% 512 & 5 MCP-1#1#25,
EHEd BV IZTCF- B ET % /- L CRERBIEAL 3 & O B MG
Loz LTWBTHEELE L SR, & 6% 58O
DLEEEZ LN, 8515, BARKE S NAHRES, %R
FSYAT o) E, EENIZH D VITEEERE & & o4 BE
MR % A L CHEBMRBMETL MEREL D EB I T2
EHMLRTVE®, Lo TFRIE76538512 & ) BHRATR
ALAZEizd Y, MEMIRIMEEL R HERE &6 LA
HEME D 2 SNz, ME& D ELE o p38MAPK Y~ BRIl
Ml AEM b -2 BMEREREEERTIE LD,
p38MAPK ) & #5 it L DA T L LTOBREW.Z RIEYT S
bor#Ei bk,

LZAT, Bl p38MAPKIZS 2D T AV 7 +—4, Thb
% p38a, p3873, p38F, P38y BLUP3BI AT B Z &MF
B ok hor™ LA Thpd8eld, w7m77—YTHl
2 & 0> AR A PRI AR L, SRtk il
T A EMEM S TWAE Y, EEFRI67653 & [HAICIL-12,
TNF- « #2: JIL45 5 ) % 350 SB203580 O RIS AH £ A & %
o7 Tabh, SB203580 I MHIC T A T T 2 VR A
FTHY) Y= N4 3 ¥ — b (pyridinyl imidazole) (L& Tdh
D, p38 o B LUDP38 B DATPREGEALIZ 7N Z 7 = = il
PEEATHILITL Y, p3SMAPK G L & it 4 B 108,
FR167653 blgic 7 v m7 s kR AL TH Y, RO
HeE1Z & B p3SMAPK O IIFEF A4 X L 5 2%, Z ORI
SBHOBRFRETH B, & 5IIRFRICBVTHWHFE,
p38a, PSP DMEZBHMT IO THS. 4%, ¥ AKEHR
MR LOBRADORE - BEREBFICBILETAV 74—
LOBEERPLNETE I X, FREOHPANLVWTIE, &
DR ORAEROS VBB OREA b0 L s
5.

gz BV TR A REREE RORE - ERIZBWT,
p38MAPK 1) » BE{L %> & NF- B OIE VAL % A L 72 MIP-1a O H
IR D EEMARIE X h 7z, R AR ROEREE R
5;?,:@p%Mmm%WMﬁ?thuymmmmwﬁm
EDEZ N, HWIFROBRIEHGAGFS NS,

& E

t bR RORE - ERIZBIT S, p3SMAPK Y
YL E N L2 ETINE- B B & ONMIP-10 IO B % BT
L7z, 36107y MERFEAKRBERERRETVIZBIT S
D38MAPK ) » EE (LI R e L, DT ofH 5.

1.e FEABFEEETRICBWT, REMAKFENIC
p%MMKﬁxUﬁﬁﬂNExB%ﬁ%%ﬁW¥ﬂw%&mmml
R iR L

Zﬁwwmw%MMK%ﬁﬂmﬁmmmﬁ¥ﬁ%%&ﬁ,
SRERIRPS CD68 AN B, SR ERIRPIE T NF- « B B0 Ha 4%
BLXURFMIP-1o & EMEERLZ. 72, SRERMENp-
p38MAPK B P4HIE O — %612 CDE8 v 2 0 7 7 — Y TH 1,
CCR5 B A DA ER 13 pp3SMAPK I T o 7.

3.AT O FEEICL 2RBEHMOETERBL T, Kok
P p-p38MAPK [ PEMIRE B 2 & TN AR EREE PG M5 NF- «B I8




e AR 410 51T % p38MAP ¥+ — £ D F 13

HHIRMUIET L, & 5IZRP MIP-1a {81 &6 TRl L,
Te&hnoi.

4.9y MEEATUFY LML ILIAFETICHERTLZ
£k ) p38MAPK U v ERbE MR LA, o) Y ER{LIE,
FR167653 T CEMICHGI 2 iz, ToZ & X ) FR167653
DYER#E L LT p38MAPK Y » B LEMBIshR = & 2 72,

5.9 v MEREAABEEERETVIZBNT, AFLEL
O — AR 5HETIE, BREE6H BICB v THEH L E M HEHEE,
PIEREE S L U AR R RO, —7F5, FRI676534#% 5 12
&0, EARERERRIIERICREL, BERMIIIZERL
AV E TR L7

6.7 v MEERNHGBEETRERK6AE IIBNT, AF
Vb b T — A8 5B TRk A 48 % 012 p-p38MAPK
MRS (R A N, —JF, FR1676534% 54251
7B R BRI 0 p38MAPK )V ER{LIIHI 2 FERR L 72, EIBRIZ,
MIP-1e 565 A F V¥ b0 — A5 BT R B B AR5
& UM HERR A%, FR167653 %542 X ikl & v,

7B SEIE% 6 H O FRIGT653#% 512 & h, B REIRAS6
H E 0BRSS X OB AL A & h, BEERRAEL
REBOL,

PRy, A EEREEEDRE - #RBICp38MAPK Y &
B b % 4 L7223 MBI NF- « B 3 & UTMIP-1e O BEMITR S
Nz, {hxT, p38MAPK ) > B (Ll AT A MIB B 4
OFLWIESHER DT L7520 9 % 2 LARB S LI

WERADIEA, HFEEMEMEEY & LB/ M —BEIC
WAL HEEETD L L b, RIAEHEONESE - HERER) ZL
LA EARE AL B R, 8 — PR B R 10 & IR
LET. SHICKRIEICIEL, HBSEB) & LR RERERES
RRMSTFFHEENBEERE, 2oTCEROMBHEREEL
PR E SRR OBEES, B L OTER N RO EHIIE R
BLET.
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Abstract

p38 mitogen-activated protein kinase (MAPK) is a member of the MAPK family that participates in intracellular signal
transduction. p38 MAPK is phosphorylated in response to various extracellular stresses including inflammatory cytokines.
Phosphorylated p38 MAPK (p-p38 MAPK) is involved in the induction of various cytokines, chemokines and adhesion
molecules through the activation of transcription factors such as nuclear factor- « B (NF- « B). This study was designed to
explore the essential roles of p38 MAPK in the pathogenesis of crescentic glomerulonephritis and the impact of the inhibition
of phosphorylated p38 MAPK on crescentic glomerulonephritis. In human crescentic glomerulonephritis, p-p38 MAPK
positive cells were observed in crescentic lesions, tubular epithelial cells and mononuclear infiltrates in interstitium. The
number of p-p38 MAPK positive cells in 34 patients with crescentic glomerulonephritis was 4.2 1= 0.4/glomerulus, whereas it
was 0.9 & 0.1/glomerulus in 3 patients with minimal change nephrotic syndrome (p<0.01). In addition, some p-p38 MAPK
positive cells were CD68 or CCRS positive cells. The number of p-p38 MAPK positive cells in glomeruli was positively
correlated with the percentage of cellular crescents (r=0.551, p<0.01, n=34), CD68 positive cells (r=0.587, p<0.01, n=34) and
urinary macrophage inflammatory protein-1a (MIP-1a) levels (r=0.689, p<0.01, n=20). Moreover, in patients with
crescentic glomerulonephritis, activated NF- « B positive cells were detected in crescentic lesions, tubular epithelial cells and
mononuclear infiltrates in interstitium. The number of p-p38 positive cells in glomeruli was correlated with the number of
activated NF- x B positive cells in glomeruli (r=0.639, p<0.01, n=34). The number of p-p38 MAPK positive cells and
activated NF- x B positive cells in diseased kidneys decreased and the urinary levels of MIP-1¢ fell to undetectable levels
during convalescence induced by glucocorticoid therapy. In addition, FR167653 dramatically decreased the phosphorylation
of p38 MAPK induced by interleukin-1 /3 in cultured rat mesangial cells. Wistar-Kyoto rats administered with a small dose of
nephrotoxic serum had crescentic glomerulonephritis leading to glomerulosclerosis and interstitial fibrosis. p38 MAPK was
phosphorylated in the diseased kidneys after the induction of crescentic glomerulonephritis. In contrast, the number of p-p38
MAPK positive cells in glomeruli was reduced dramatically in rats with the daily subcutaneous administration of FR167653
for 6 days (p<0.01). Concomitantly, the renal expression of MIP-1 @ was markedly reduced on day 6. Furthermore, the
severity of glomerulosclerosis and interstitial fibrosis was significantly decreased on day 56 in rats treated with FR167653.
Collectively, these results suggest that the phosphorylation of p38 MAPK followed by the activation of NF-« B and
production of MIP-1 may be essentially involved in the pathogenesis of crescentic glomerulonephritis. This study provides
evidence that p38 MAPK may be a novel therapeutic target for crescentic glomerulonephritis.



