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% < DEHBRBIZFEBOREBIZD DO TETHICEREDK T 242 Z L
5. RAEHLBIREE (final common pathway) &MEARIFENHLLOEHTINT
Wp 1T F o BHRIRERBOTENMFEFIIRIRKEEE L) RAEHEREE
(TIDORRE LR ARBET 2 Z EDHLNIIRY, RSN TV T,

TII %, MERREAICIRAE OFEME, ME~OBEKMEE, MEORELEZOE L,
A OBITHERLE L bicvr e T 7—2me), T #MEZERLT2EEME, R
% _ERARR(TEC), MhffAE MR DM AEIERIC & o CRERHELIETT 5,

ZOREEREICHD TIIOREREE U TREBAMFMICEZELRT & LT, EERY
BESNTVD, 1Bk, ERRITREREOBEFREDOTRE R L L TIET 2 REE S ZFEiE
L. EBIC KRB RIENB | SR SND EBEXONTELD, EETIIERAKRBED
TII OFERE - FEEF & L TERSETLRET D2 ENRESNATND 20,

BEROEMRSITT LT I (AID) TH DA, EERO T OMEERK 13 Alb Bl &
WO XD ITEEORFAEEL TR, TOREERAICL Y TH NFEEH - &7 56 L%5
AONTND 2, BHRPIZEEND S F JEREFILEARMEICRYAEND &
FMEZPN @ nuclear factor- k B (NF- x B) 23 & 11k & 41, monocyte chemoattractant
protein 1 (MCP-1). normal T cell expressed and secreted (RANTES)72 & &€ 71 A
VOREE - SIHATUE L, BEMEORE - EHEZRET D L) ODBBTED —fRHY
18E 2 T7 T D 2980,

&M RERIIR B ORER M L & 72 5 TOZRWERFE, BEEBIREILE T 2T 0msl,
DFE Y TIH OEBHIEINBHERELEX 2O XA THEERBERIE TH L, BIE. TII
DERFEZ B E LIEEOVEDE LT T v o7 v v U EHEEFRIEEZ(ACED
BEION TV D, ACELZ, fx REBERANBEONTVON, BTRT VAT ¥
Y I(Ang I X 21EATH 28 HMEBAROIAEIZ & 2 REKIENE EF & itk <&
RIROFEHR, F-AY X0 LAMIAOINE, HEIE, EEOEINIC & 5 REEDELZ I
fiT D2 L DEMEEREERICEAEL TVEEEX LN TN D,

Osborne-Mendel %27 v MOMIIEBAINARIRKEEE 2 FIET 2 RM T, HimL Y
Alb # FEE LIEKEOEHAREZRBETH I ENFEINTWVD T, £72, T v MIE
< DR THEIZHVBEETHERENLZ Z 2 Z &M o TV DA 2. OM IZhd 7

)

~
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v RO HLETRNR D B ETTDLEBHRBEREL LI L0 h, B FO#IRMER
7o —VEFEHOEBEB RA2ETET L E LTHFEINR TS, LL, BEDOLE A
FEEORFITALNIIENTE ST RMERERE ORI EIZRET 20587
ALTUNARUN 25

AHFEIL, OM O REREIREIZHE < TIL OEIT A B =X L & REEIFE R L ORHE
EMEREOERLEAREOBEZERT L L2 EHNE LT, RERRLEOFIE
BLODFEYFNFEZ A TRABERS ME~OBEZMREEODELBREL 7.
72, OM @ TII O%4 - ERIIEQRPBEEL TW5 ERE L., ACEL, 7 MiE
THAT I BSAOEREIZI D ERRYERELV LHERESE, TII OZ(LL EEROH
BIZOWTEE L,



B1E OMIZRBIT A ETHRBEEDFREZHRER
/N

B ARREER TR, BREOEEIC» DL, B LHE L LT TH HEEX
N5, Fio. BHREREEEDO TEHRMFEFIREKEESE L0 T ORRE & 58 < HE
THIENASITRY 1T TIH OMEIDEEEREREIC L > TEERIRREE LS X
HATWD, TIHE, MBFERIRMAE OZEE, ME~ORZMIEE, MEOKRHEL
FEE L, BEME, TEC OMAEERIC L - THERIELAETT 5,

EERME(EOEITICHB VT, FLOMEE A R TEMEAF & LT transforming
growth factor- B (TGF-B)23H H T2 1820, TGF- B L TEC, A > %7 Lflfa,
FRAESEMIE, B L7 mo 2 My &, EAMRaO MRS EE OG mRiE 1718,
FRHESEMIER TS L OV TEC ORI~ DO ERROFE|C L0 BB ORMEL A ET
T5 0, Fio, BEBHELSETT 2 EEMMLEITERL, TEC #EMMICEELT
BHRRE T AR T EARBRENTHEY 1, TH OEITMH %25 2 5 £ CHER
Hefb 2B E 3 5 TEC, BEMEOMEEHOBHANEE LS XA 5D,

ARERAEIRECHES TIL ORRE E LT REAMFRICEELRRF L L TEARSER
SNTVD, Tk, EARITREREOHBREEDORER L L THEET 2 RME D ZEN L.
B ZIRE e JED B & 2 D B X b TE D, T TIRERREED TII
ODRAFIELCRF L L TERSETARET L2 LTREIN TV D 2,

OM (THEERIREREEE A RET D RM T EM LD Alb 2 EE L L REDOER
REFEL MOT v S I HETANRY B, #ITT D LBEBEREL 2D L)
5. b FOEEMER T o —BEGEHOEBEBERSETET LV E LTHF ST D05,
BEO L ZABEEOLFUIHA SN EN TR LT, KRB ERZE OREFEAEICET
DAFFEITAT LI TR,

Z 2T, AW TIE OM OARERIEEFICH S TII OB - ERA N =X LZ2HRT
DT, TI ORHEEIET R CTh 2 ME~O BZMIaRE. RMEEE, FMERMELIC
DUV TREMRBERY, REEBCFERICRET D L & b2, HFEMFHNFEZRANT
RAAERMEDY A N AA > e A mRNAOEBEEZBERL, OMIZBIT2Ihb
DHEBEFRICONWTRET L, D FEVFNMRETIE, Alb, P72 T7= ) IgG
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7p ORI X 0 TEC BRI D 2 MO TV D 6587 7 BAZ AR o f
AR O A S A 2 2 T8 D monocyte chemoatractant protein 1 (MCP-1), EH R4
£ TILZBWCERMBE N SHERT L mo OE(EERTFTHDL &L LT TEC O
[EE~—h—& LTRSS Bosteopontin (OPN)D mRNA FIIZ DWW THIEL 7=,
F 7. mRNA EHOBRITITUF OB ORBFTEDOEM 20 H4 2 & THARREE
897 mRNA O TH « &2 A7 Laser microdissection (LND) % Fv 7=,



ek L ik

<ERIYE LR BERE >

OM |3 A EREDGNSE L VBEEEL % REEVR EZREMEFRIYERET EN
TEBERBEHE LI, SNEREFREHRFREICEIVBRZEMEL TGN/ o — Xk
g =—0AAD 5, 7, 10, 13, 15, 20 BfEs& 4 4L, 5F 24 L2 EBRIZH 72, /¢
B, RRBRE, MFECFHREFRIZEEGRO A Z(ERE 4L, 5 24 B &g L7z,
I EIR(2121°0), MEE(50~60%). FRAF(8 Bf /T, 20 Br{HAT) (ZHIH S 4v7- Ehip b
BFENT, 7y NHTI72AF v o0 —=VRICREL, B 7L —2 AUz %
VEERE, RR)AMEME Lz, BWICIIEEER(CE-2. BAZ LT, BR)FE LUK
EKAE BBICER ST,

< >
OM Z=—F )VIREF T CREREIAR L W il L, ZEIEIHT-, ZO%. BEHIZHEAO
BigA R0 HL, EEHmEIC 2 L. ARE 4%/ TR LT LT F(PFA)/ PBS
TEE., Az T 42— -T2 OCTav T RHF 7T 774 0T v PN
VRS, HR) TRER., EBICREER CHE L. -80 E THRF L TEREMFH
E L7,

< MIFAEFEREE >

MBI MIE I B E OICEERTE L SRINRELELEZE Y ¥ —REIEANIC
KEL T, REAERETP)., Alb BE. Alb/7 a7 ) U HA/G), MFRBAERRE
(BUN), 7 L7 F = EE(Cre), a L A7 a—/REChoDZHIE L=, BEFIE
X, TP iz oLy hME AbIETasr Ly =7 ) —(BCOHE, BUNIZTY LT —
¥ I s L UK ERESE(GIDH)E, Cre 13 Jaffe 5, Chol i3z L AT m— LA %
SHE—F  N-(2- b FrFi 3-ALKR7aEN)35 A NE 7= (HDAOS)E%
2 AVl

<PRIREE >
OM Z{#t 7 — PN THBEMUK S S 7 IREET 24 BB R 21T o 7-. BB L2 RITIKR
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BEOFHEHEEREL., AN EEREST LY ¥ — BEHIEATIZEIEL T, TP,
Alb. Cre ZHIE L=, WEFEIL, TP ldvt o ha—/Lb v R, Alb (3RS EETE.
Cre % Jaffe (E% Hu 1=,

<Rk SDS-PAGE |2 & 2 E BR A BE DR >

OM DA A 5, 7. 10, 13, 15, 20 BEmD 24 BFIZER AT, N7 U LFils
FU D LRI T 7 ULT I R VEKKENSDS PAGE) % Laemmli {EIZHEV VT 572,
WX UOWRBLOMIEY 72 L RBLOME5u Lo D.W.275 1 L, Tris-HCI
+ SDS10u L, 7 V&Y 100uL, 10%SDS 50u L O E 485 LAE L. =24
H—RiZ7 L 254 K SDS-PAGE A # v #— K(Broad)(BIO-RAD Laboratories) %
HER LIz, MIFITREDORBDOTEDIZHAW -, KEINNy 77— E 7 LIy 7 ANy T 7
—10X U A7) > /SDS(BIO-RAD Laboratories) A L, 20mA/ 7 /v 150V,
90 HDOWELRMETIKE LTz, ZDHh, Fids~2—7Y Y7 k7 /—(CBB) (CBB:
2.5g, * % /—)L: 500mL, EffE 1: 100mL. D.W.: 1000mL) T 2 BEffigea L, Z D%
i (A &/ —/v:300mL, EEES: 70mL, D.W.: 1000mL) L7z,

<EFFAEEAIR R >

B0 4%/%5 R LT LT b R(PFA) PBS BEEMHB &, BEICHEN 3um D/3F5 7
4 Y& AER L, Hematoxylin-Eosin (HE)4f, Periodic acid-Shiff (PAS) R % it
LR FRCEE LT, E7RERIE, RBERE DRZEIZ OV T, Sommez? 5D
FFIEICHEVEE BRI 21T o 12, RERIEIE. 1 IR FOTRTOAREKE(16716.5)%
RER L, RERIRRER & R—~ VEBEORE. AV X0 LAEEOHEER L UIERE O
VR A RERIBEE(L & LC, 00 BELIERE e L, 2: 20% D EiERE L. 51 20-60% D5 Hi
MERE(L. 100 RO 4 BFE T L, SFHEE ZOEEOA 2T L LTHEERZ &
W R ERERRE R L, IREREOREE. BEE L 200 FRT TEESIZ 30
REFRIN L, BEZARRE, RAE OZERR L OMERMELICOWTEE Lz, RIEM
FUREIE 0 B /e L. I FRAMEERE, 20 SERMEEERE, 31 100 FR T THRES
NDOFEAMHEED 4 BFE T, RMEOZERR JOMEREIC VTR0 ik
B, 20 T RRRAERERME, 5 RBEEMG LML REMERERMEL. 101 100
ERT CORE FERMEL L B RMEEREO 4 B CIE L . FHE 2z T OEF

D



OATFT L L CHE TSI S IERERAE TR L

< B R RO >

RV i3 L B A R FE 9 5729012 ED-1(m ¢ ), CD3 (T #iif2). CD45RA (B
M) DB @ A T -7, £, BEEZMAERE REERE & OEIZ OV THRET
B0, me EBETDHYA NI A L THY, TEC OEE~Y—I—L L THHLN
% OPN O E %17 o7, BERMEIT, RELOBRIZRRHESF I O TR i+
BAGIRHESE M 2 R FR T 5 7212, «-smooth muscle actin («-SMA) D f& Jufa 417
ST TR RT 7 4 U4, 0.3%BEELKFEMA & / —/112 20 RIS EE ., WA
ML A o 4 =PRI E TN T QLB LT > 72, ED-1 OFEHROBRIZIL,
0.1% ~ U 7% 37C30 ot &8 THRIREL LR 21TV Mouse anti-rat CD68
(ED-1; Cosmobio, Tokyo,; 100 {£IZ#R) % 4°C20 BERAIG S /-, CD3 OB OELE
CITHURBRIE IR L LT, 7 = U EEEE R (pHE.0 P T 90°C, 207, 2BV A7 BT
— TR AT - 71—, —IRFUEIT Mouse anti-rat CD3 (G4.18; Pharmingen, San Diego,
CA; 50 fFIZFFR)Z AV, 4°C, 20 RefISUS S¥7-, CD45RA DFEBROBIZEITIT— R
{13 Mouse anti rat CD45RA (OX-33; Serotec, Oxford; 100 {FIZ# )% 4°C. 20 F5fH
RS &7z, OPN OFRBOBEIZIE, B3T 71 k. 0.3%IBERILKFMA X /) —v
1220 SRS EE, ARV XA —E AL, FURIRELE L LT, 72
B (pH6.0)H T 90°C, 2043, 2B~ A 7 r Y =— 7B EIT 572, o -SMA [IAl
MR AT, FAFNO—RFUKTH 5 anti-rat osteopontin rabbit IgG (IBL. #£fE;
200 £ # ). Mouse anti-human smooth muscle actin(1A4; Dako, Glosstrud,
Denmark; 50 {12 %R % 4°C. 20 BERIRG E W7, FNENOREERAICH LT, =
BHRIZT 2 VBRY v~ —%FERA L TWE YT VAT A Ty b MAX-PO (M) v
hEFREY Y TARAT A T HF MAX-PO RF v M=F LA, HFR)ZHAV, DAB
ICEDREE, ~T hF Y U THERERIT o/, EARADEBZEIT 400 FET TREK
fi. M A B < G RERL 30 REFIZ OV TITYY, ED-1, CD3. CD45RA, o -SMA (2
WIS MRS R . OPN (Z oW T 4 & ©o R E Bz 5HE L7z,

<LMD B2 L5 h—4% /L RNA Ot & U T 5 A4 L PRCIZED
YA NHA - TEHA L mRNA DFHBEDOHEE>
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TII OFH - dERE & RME BB BT o0 A M A CRBEORBEIZ OV TRETT
%Iz, Sakurada? &0 FEICHEV LMD 10 L0, BESICRIR Ui 4Bkl d &
OV R 00 IR AR R EUS 2 i - B10% L. MCP-1mRNA, OPNmRNA 0338 &, %
HENL & R FE U7 (Figure 1), UIAIE-80C TIRIF L2 BUEIEARLZ 7 U A A% o FThHu
miZEI L. A =F LT 7 F—=(PEN)T 4 /L LEBED (7= AT A FICHRRE A RS
L. -200COBEENT 70%T %/ —/iZ 15 FEEE L. DEPC /KT 2 ElE#HE.
0.06% bV A ¥ FYEKRT 16 e L, 2 B DEPC AHEK THER 2 TV i L
R A2 +olcig Lz, (ER L8 RIL LMD 25& (Leica Laser Microdissection
System; Leica Microsystems)% f T UV L —H¥ —THEZEY  RLT Ny 7 7--
(RNeasy Micro Kit, Qiagen, UK) & AN 72T = — 7 OF v v Tyl & Uiz, 8IFIE
RERIR & RE LR 0T CTERIRL, £E 0 mRNA BERARE L7z, AREKIE
X1 Fa—T7H7h 50 @EINL -, REEMERTIL, AEEZDDROWTZELE 1
D400 m DEFFICEEEGIY 1 Fa—TbHich 25 AU LTz, TORR, /FERE)
Ak, BA DA 72 BB OEFEE 2 & OEidbrit Uiz, Mo EINH 1T RNeasy Micro
Kit @7 1 k3L vy h—4 /L0 RNA #4i L7z, £ OF. RNase-Free DNase set
(Qiagen, UK) % AV v CYf (K DNA #BE L, i L7 mRNA 2 EET 5729012
Sensiscript RT kit (Qiagen, UK) & FW T, 71 b 3 /LIZHEV cDNA 2RI L 7=, £D
¥ 75 A ~—I% Oligo (dT)12-18 (Promega, USA), ribonuclease 1 't B4 —{X
RNasin (Promega) % i\ 7=, real-time PCR 213 Applied Biosystems 7500 real-time
PCR system (Applied Biosystems, USA)% f\ 7=, MCP-1, OPN ® TagMan 77 A
~—., 7r—7+t v hE TagMan Gene Expression Assays (Applied Biosystems)® %
OxEBW, FREME =2 ba—v & L THWZ glyceraldehyde-3-phosphatase
dehydrogenase (GAPDH)D 7' 4 < —, 7' 12— X TagMan Rodent GAPDH Control
Reagents (Applied Biosystems)% i\ 7=, PCR mixture {Z D. W., TarMan ®7 7 A
<—, 7m—7% v k., TagMan Universal PCR Master Mix (Applied Biosystems),
cDNA THR STz, TRTOV T VEFREZED DI~ T v AT 2
EFoE L, ZOEHEEZY L TFLDEE Lz, BoNi-T —# ik GAPDH THIE
L. Sequence Detection System Software (Applied Biosystems) % fi\v>T CT method

TEEBMRT LT,



<HEEH AR >

st LB T StatView Statistical Analysis Software & HVCTiT - 7=, g4k
FHEE. FRBEEOMRER O ik Unpaired t-test Z17V >, MEHRE O BT 5
HroEn BEMHEORD - b OIZ-20 T Student-Newman-Keuls test 41T - 72,
mRNA FBEIZ OV T Kruskal Wallis H-test THEEMORD - DI DT
Mann-Whitney U-test #1T>72, £ Ofth, T EMITER. RELEOTURG M
OREBIZ OV TG BES T 2TV ABMEOR® 6572 b OIZ-20 T Dunnett’s
test 21TV 5 BEEROHE & e L7z,



S

<IMIFAELFER L ORRE >

MmiEFS TP ECEER TREARZEITRD bieh o725, 10 HELIEA 2 L0 4
EVMETH - 7-(P<0.01), Alb B 7 BEEHEEEIZIET L, MERICEEENED O
7=, Cre fEIZ 15 @ CHEIZ EF L, 20 B CHERERICE B ZATED H472(P< 0.01),
$7-. Chol fEIX 10 #ffs L 0 INdsMEIZHEIN L, MEMICEREZEZRD 5 7-(P< 0.0
(Table 1),

24 BERERIZ L ARME T, TP, Alb iE 5 Bl 5 A2 L0 &< T O®HMNE
PECHEEANL 7=, F£7-. TP, Alb i3 16 BEHLIERTEZ (28 L, TP 1% 20 8 T A A5
7 fE@EMEE R L= (Table 1),

<JR SDS-PAGE |Z £ 2 B R BEIOMHEE >

5 @it Alb DG FEE —EH LAY RARO LT, 10 BET/ N NIEBAL D
IZK< 720 Alb KD b @y T Oy RERO b, D% INL D FIZEME
IZ A< 72 o 7= (Figure 2),

RER(ER LORME ., FRAAEREOMEMFHEL >

SRERMEIE 5 B L 0 RO MIRE NI T OIS MED Sz (Figure 3-a, &
EDe 72, KN—~ % EEMiE L ERE & OfE Figured-b, KE). SRERKIEDSHE
MR L(Figure3-c, KED & W o 7B {LERZE L 78 CBE Sz, FERBMITORK
RTIE. 13 BHLUET 5 Bl AEKE L 0 L ARICEEMFEZE M L 72(P< 0.01),
SRARE T 5 Bl T TEC OMBAZ IR Tl O UL% %38 1= (Figure 4-a, KH), 7 &
BRUARE, PRI PR — = o BEENICE B O I (Figure 4-¢). #E3R L 7= JRADE
R0 13 B EICIIK/N O FEN K EICILE LT TEC 23 b3 55 °(Figure 4-b).
ZERAZEM T E OEEORENEM LT, FEITIT 5 Bl b B RS S 417203,
ERRFEET 10 Bl vBEISh, TORMIEEORBREIEREICEML
(Figure 4-e), 7. ME Tt 10:BEWE) DESMABOBAEZRD, MERMELT 15
BEED D 58 & X CHEICETT L (Figure 4-0), T O ORMEMEER L UHE
ZAARIE T, RV RAHE LT 20 SRl CREE I ELE S 7z (Figure 4-d).
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<TI 3 - ERO REEB(E TR >
TH TERINLRMEES, Mg ~oOBRZMEE. MERELIZoVL T, OPN,

ED-1. CD3. CD45RA. «-SMA O®RIEMMMILFIUMRE 21T - 7=, RME (BN
ZPIZ AT LT 10 i L 0 OPN B JRE 73 822 = 1L(Figure 5-a). 13 Bl TIE
OPN BB O FRAVE S 3B (2800 L 7= (Figure 5°b, o), F£7-. RERKTIHAER L /2H—
~ 3 LRGBS OPN Bt % 77 L 7= (Figure 5-b A [K). BVEIZIZM R L7 5 @s)»
Hme¢. THIM, BHIEOT N TONBERIZEE L TV -(Figure 6), EiEMIRO EEK
X T FEER T, 10 G LUERTEZE (23800 L 7= (Figure 6-b), MIEIZEBIT 5 o -SMA DT,
TRAHESEMMIRIT 13 JBHEREE D YRR L 72 RIE 0 — ~ o BE P 8 22 S u(Figure 7-b),
20 T 5 s & N THEEISEM L7-(P< 0.0 (Figure 7-¢),

RERIRR L ORMBE B EIZ 1T 5 OPNmRNA, MCP-1mRNA D3 >
TEC EE L MEICEE L EEMIROBE A HRRT 572010, Bk X URME H
HHESIZB1T 5 OPNmRNA, MCP-1mRNA ORREOEEMIT AT -7, KMAEM
ETIE 5 AL D OPNmRNA OFEARD S, 13\l T 5 B & X THEIZ
fnL7-(P< 0.05) (Figure 8-a), MCP-1mRNA i 10 B 5 HEZ5 O, 13 BB TH
Wiis & R THEBEICHEML 72 P< 0.05) (Figure 8b), AEKMETIE 7 B D
OPNmRNA A3 H IR L TV 7208, 18 BRI LI R3EEEITRRD bl d:
o7y Fio. BIEMR T MCP-I1mRNA OREBRILRD S n - 7= (Figure 9),
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HE

OM (ZEEA B LT 5 M CERRZRIE L T, £ LT, eFMEdEI L o8
BOFEE, OM T 5 Bl & AEED BHBOMBERN., TEC OMIAENIZHEFiFEO
LMD LT HEICIZ 5 Bl o T Mliax FE & L B =2 L v,

RERED RO TELE T, IEREN O KEOEQEN@EBL TV 5 2 L 2T
TEEZLNTVWA 19, OM [ TRBEES 24 FFRZEIR O SDS-PAGE OfEEN 6, =
DRI TR ERIEDOIEBBAEICRE R E TV D 2 AR SN, £/, TEC
RO T Y 5 Bl S HENICHE TSRO b R HRE L-ZEOEDE
DOFRINDTHOILTVD Z & MRIE I NT,

AREREAHRE LZEREIZTEC D= Ry A4 b= XLV ERNEN, 74V
V= LTSNS 8, F L TCREIZREREDOIY AL TEC O NF-« B #REEIIIE
ML LT, et A MOA BB sind 1, OM | 1 5 C AR A E T RE IS
OPNmRNA D3 438, 10 #iiE T TEC WD OPN M EEEfkbEMIcBE S ni,
OM @ TEC i2331F 5 OPN %53 TEC OFEEH#REZER L TR | ZAITHEFEOF
ENSREAEOBRALBFRIVUC LD 2 EMNRE ST, OPN 13 TEC O EiR# % £
THEE~Y—N—THDHLEFEMI. mo ZFET LA MAA L LTHHLNTIND 2,
F7-. Tian 513 TEC IZFEE T 5 OPN 23 ¥1#0 m ¢ BBICEEREZE 2 R/ LT
DEHMELTRY ., OM IZAH LA 5 His) b OBEEMOREIZIE, & Lz TEC
b OPN FERABEE L TV A ATREMENE 2 b7z, OPN (I NF- « B iR A EME(L
THENRREEINTEY 5, NF-«B OiEHEIE, MCP-1 &7 Eh A 238
E€5 1, OM 2BV TH MCP-ImRNA O FFiE OPNmRNA FHEOHRIZFRD HALT
30, OPN 78 MCP-1 DFBAEFHFE L TV 5 AIEEMENE 2 S7z, £72.MCP-1 X TEC

PITIEMAE L7 m o MODOREBEBMON TV DD L OM 28T 5 MCP-1 ¥
X TEC & mo DEFNLER L, ER2EZMARELFEL T BN,
TEC 7251 OPN < MCP-1 ®iE2:Z, OPN OB L OBESRES N TS
interleukin 1 (IL- 1)=& EEER 7 (TNF- o)1, F7- EEMEBESHURMHC-I)8 72 &

BIETHZ LM invitro DERICE - ORENTE Y, b b EiZMEEEICEE

LTWaZ EnfERENTE,
OM DETHBEEIL. £< DT v MIA LD BAREMHEITHEIE(CPN) DFRE

12



EHELLL Tz 1 CPN TR ERIEORE(LIER Z O AN - TR O#RHE (L
T LD RERIRICHE(LPEORZEMEIT T2 LARN RIESULR A 2 & 07 Liifie 00 S 1L
BEIN, F-, CPN T Alb Z#FE &4 2 ERROBINCMmAER Gy & FAEL L /-
EALEORHEPEE S, MEELFERIZ Alb OET & Chol OEEE MM EZE S
4o, FLTC, BEBHECOER LK KRB OFEG - —3H LT BUN 2B8BIMT 5 ¢
CPN O%EE TEC 2 L 5 4EKE IR Lz Alb BRIGERE TR Z 5 Z L AEES
HTW5 0, CPN TERF~O Alb OiFIAFHFEFICERS WD EBEOEER
BICREET 20U BIZT v FORBERBOBKTIZ L 2GS O LI L -
THEIBEEZZLN TS 4, £i-, CPNIZ—MRENC TIL ORI - ERIT 12 » A #HtE
MSBESNATZD 2, OM @ TII % CPN ER—HELWET H I ST TE R0,
OM iE@mA e ) —BOEBRIZ LV IEHZ#FR T2 2 LnRESN TR Y | B
BENEAROBRERLEZOBDOBEEIIEEL TV L0 Ltk

s LR, 4E0 OM O#ETHEREORBFNZBIZEICL > T, OM © TIH ®
RIE - ERIZIT, BARICE S TEC OFIFEEEE L TV D FIREMEDNE 2 b7,
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HE

Osborne-Mendel %7 v MOM)iZ, &is LV REOEBIR A 5 RERIKEE 4+ %IE
L. fooT v MZFED D BARBEMBIEREEIZESTETANR0 B #EITT 5 218
MERe LA N, B FOXT7 a0 —BIEEHEOEBEBR2ETTT L& L THEF
ENTWHD, BED & ZARMEREREOREFEEICE T DT TR0,

F 2T, OM OSREREFEIZf < RMERMEEE(TIDOEIT A I =X L & | RERER
EBEIORHEHNEREOER L EAR L OBEEZERTL L2 E/ME L, OM i
ITHEEEEDOREFIRE LT o7,

OM DARERMFIRE R L ORMERERE L EITORWAAD 5 8lmH 5 20 Bt %
AV CRBEICBRE LT,

24 BEIERIC L D RBETIE, WEBREE(TPII 10 BfLiE, EHEEO A 2 LD b
FEICES L7, RO SDS-PAGE TiZ, 55T /L7 I A(Ab)OyFEE —EL
FooNy R&ERD, 10 HE TNV FEFAOMCKRS 2D, £/ Alb LV bEDFEDE
BEONY REFHR L, TO®RINALDONAY RIZMEBMEIC RS 28 L, M7 V7 F
= (Cre)fEiL 20 @ CHERERICH B E LD 7o, MBFERIC, REREE 5 Bl D 2
MEOMIERNICHTEOLEIBO bz, £, R—vBE MERE L OREE,
ARERIRRE(L & W o TR MR AT 7 BEE GEE S, FOBMEEIIEI LT, 722
B, AREEICRERSIEIRO bnighnolc, RMERETIE 5 B2 5 TEC Ofifd
BTS2 RD B, 13 BE CA/DOR FHEAKEIZIEE LT TEC AL T 2 1F
D, A EOBEEORENEE SN, BB 5 @i b B Mas R S
e, FERMEBEL. 10 AR L VBEINL, 0%, IO OREEFEEORK
ML B RO S EICER L, 20 B COEAMICIRE LA LTz, REMARIL
FHICRBE LIZE A, REIIFEFMAREICETLCI0ERLY v/ n Ty —
Vmo)DBEERFCTHDHEEHIL, TEC OEE~— I —L L THLND
osteopontin(OPN)IZBEME 47~ L, 13 i T OPN BB D RMESIIEEICEM LI,
Fio, RERETRIEE LA —~ B ERMRNEBMEE TR Lz, B2la, A Xv
LA T o 7, BRI 5 BE S m o . TR, B RO T TORRENE
BB L TR Y BE LMo EE T HRT, 10 EimAEBEEICEM LTz, 7,
PR ARAME (L O BRI IR MEZ MR D S TR BB 2 R MESFMIZIZ OV T, o ~smooth

17



muscle actin (a-SMA)OHUEE AW THRBE L7z & 2 A BRI 13 Bl DIt L
FRAE. A=~ o BEARICED S, )IZ, TEC BE & MEICEE L2 B
DBEAEABBETDHI-OIZ, LB ALBEMBO ST A4 ToH %S monocyte
chemoattractant protein 1 (MCP-1D & m¢ 23584 544 M A ThH OPNIZD
\ T, Laser microdissection {E4 HWTEIA DG IRME RV ERES O 24T U7
LA A 2 PRC (2L Y OPN, MCP-1 @ mRNA EHOFEEMHT 2T/ L 25,
OPNmRNA (3 5 #ifis, MCP-ImRNA |3 10 #5725 FHRAFBH, AL O3l
L7z,

UEoiEREE DD OMITBELHB L5 Bl CEBREZEIELTEY | M
B2k T MRRaE EEE Lo BB EZ > TV D 2 ENFER SN, RBE
FEEE Tl o b OBEZEMINEZ 558725 OPNmRNA 25 5 Bl THREL Tk HL

W ZHEERIZ MBI L7 10 Bils Tl OPN B TEC #8289, & HIZ MCP-ImRNA %
FH LTz, TECIZHTH OPN HEHIL TEC OBEEHBRLEKL ., ZAITHEFED
FENPLREAEOBEFZFRIICELD Z DR ENT-, BEE# L TEC b
OPN % MCP-1 ®{Z72. OPN OFH & OREEAHE & TV 5 interleukin 1 (IL-1)
RIEFEEFEHE F(TNF- o), F7-FEEBESPURMHC D)7 ERFEHRT D Z &% in
vitro DFEBRIC L > TRINTE O, I b & EZGMIEEIZEE L TV 2o 2 L HER
Ehiz, UEDZ & Xv, OM O TI ORE - ERIZIE, BEARICLD TEC ORFEH
B LTV 5 RIREMED R S U7,
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LLMD technique
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Figure 1. Laser microdissection (LMD)i&(Z &2 5Bk, FR#0E Ré B a5 15¢ 0D [m] 4R

PENTAILLZEREY M H RS54 RERNTSumDEFE T A EERL. 0.05%MLI U BERBRTREE.
LMDZEE (Leica Laser Microdissection System; Leica Microsystems)DUVL —H —THRETY | REKAL
FRIBERM B MEEZE DT TERIL, YT ILEA LPCRICK>TEN TN DOMRNAO K REZEE LT,

PR IXAREERAEREEEE D (T TERL. ThENOmMRNAFKIREZRER L=,
RERKIZ1F21—TH1=YsofE. RRMERMEEE L. REREE YRV -ERGIZ 178400pmDIEFHFIC
BEUY . 1F1—THi-Y258EIRL 1=,
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J Sw Tw 10w 15w 20w

Serum
TP (g/dL) 6.11+0.07 tt 6.11£0.07 6.1+0.06 't 587+0.06 Tt 621008 *
albumin (g/dL) 3.8+0.03 40+005 * ' 361007 *''  297+006 ™ ''  286+0.03
A/G (%) 2.17+0.04 194004 ™' 147008 '  101+004 *'' 086+002 *
BUN (mg/dL) 15.57+1.31 16.43+0.75 20.57+0.95 29.71+1.67 't 6043%+774 *
creatinine (mg/dL) 0.63%0.02 0.71£0.01 0.74£0.02 0.89+004 * 131009 ™
chol (mg/dL) 111.43+20 115.14£1.67 184.86+2066 '* 327.86+233 **'' 54157+46.12 **
Urine
TP (mg/24h) 3.94+1.36 18.57%6.1 t o 956+25.71 tT 183213248 * '' 28564+4856 *
albumin (i g/24h) 0.2+0.05 0.51+0.16 t 1.86+0.46 ¥ 385+069 *'' 6.09%102 ¥
creatinine (mg/24h) 29+0.23 58+053 ™' 878075 ™ '  1201+£083 ™' 1265+059 *
o 5w Tw 10w 15w 20w
Serum
TP (g/dL) 5.43+0.06 6.2+005 ™ 6.58+007 * 6.54+0.1 621011 ™
albumin (g/dL) 3.76+0.02 418+004 * 4.31%0.05 429+0.12 37+013 **
A/G (%) 2.26+0.06 2.1+0.04 1.92+0.06 1.91+0.1 1.49+008 ™
BUN (mg/dL) 13.43+1.19 17.41+1.69 19.17+0.87 19.14+1.25 22294152
creatinine (mg/dL) 0.6 0.72+002 ™ 0.77+0.04 0.89+0.03 0.89+0.03
chol (mg/dL) 114.86+£5.16 119.8+2.76 111.33%£5.79 133+23.94 153.71+£20.93
Urine
TP (mg/24h) 3.73+1.01 5.48+1.12 24.39+7.69 40.77+9.19 4157+11.46
albumin (i g/24h) 0.11%0.01 0.19£0.05 0.66+0.18 0.77+0.06 0.97£0.25
creatinine (mg/24h) 2.73+0.35 46+033 ™ 6.94+038 ** 7.11+0.88 7.6+0.53

HDBEEEDHEE (P 0.05 *P<0.01)
IR OAEEE (TP<0.05 T TP< 0.01)

Table 1. M;F&EEELURRE

5w 7w 10w 13w 15w 20w
209kDa

80kDa

49.1kDa

Figure 2. FRMSDS-PAGE

SEE M SAIbD 5 F B (61kDa) ik IZ/ AV R AR DT, 10BE LIBALLU L DE S FD/AVEHRBHLN.,
ZTOEMEEICChODNURIEALLES TV,

MIET—H—. SIZ7BEDAADOMDIMEERT
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(a): RAERE D MR E N DB T8 (5K EN) . 5:3BHR, Bar= 50um, (b): RERADMERBEL KL I-R—7 B LR
MY (REN) o 138 Bar= 50um, (c): RERAD D EMEEIE (RE) ER—T U BOREBEDERE, 20:868 , Bar=
50um, (d): #E BEMICIHEBROAREMERBHLA—TL B L RBBOTES SUAREOBELERED
B, 78I &Y R BRI ORELEREL RS . 13BEH LR, BIEEREESBR L THERICHMUT(**P<0.01),
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Figure 4. RHIEMBEDHEBFENEL

(a): TECOMRRE NI FHERH S (KH) . 538H#5, Bar=25um, (b): TECIZEL . BT RICHFENESHEDS

N5, 13:BER, Bar=50um, (c): R—Y U BERN. REEEERANOEAROTELASLBRBEEICEDHLNS (X)),

7:BH%, Bar=100um, (d): REE I L2 DEEICEFTIN. BEICEECEZMBOER. SR BHCROL

%, 20:8 5, Bar=100um, (e): 3 E BRI LD B BE ORI E ~ O BEAZ M8 (*P<0.05, **P<0.01), (f): FEEMR
WIS &2 E:BE OB H#1E(*P<0.05, **P<0.01) ,
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Figure 6. [ HICR AL - B #iian R EBBILPHRE

FEICIXSBEKYmd. THIK. BHERAAYR AL TU V=, (a): ED-1BEtEmd(**P< 0.01), (b): CD3REMETHARA (*P<0.05,
**P<0.01), (c): CDASRAFS T4EBHERE(*P< 0.05, **P< 0.01),
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# 2% ACEI &5 D2EHRMGIFRZT 2 RMERE OZEA
INFF

@M R BRI RO K DS B & 72 o TR WRTE, BUE B OTAE 1B R 2T o0
HONPLTHY  BREOTRAZHET 2R LEERE 7+ L HEE NS TI ETOHIE
THLENDD . ZORKEFEIIMHD TILORRKE L TEELRRFLEHRTHY
O BEIZARERKENDIRE LI REBE ARV AT TEC L BEENRER SN T D,

TEC (342 DY A NoA v - TEAA BLOMBHERTFAEETHZ Enb M &
ERfR & TII OFE#F2Z 25 L TEELQEEIZRILTLEFAONS, TEC HREKIE
I ORIEEME S EDT-EAE BEOREL MK S LIIRZI L TEEZTIRD
MmmThHy, REEFIZEEND Alb, [gG. M7 27 =V UAREH, BEED
REFENENTEC ICHT EEMEERE L LTEESNTRY . L0BEEER
FME < & TEC (HIEHE(LEND T,

—7%5. TII OERIZITERRIZE D TEC EEDIENIC, AREEEEN TI 25| &k
ITZENBESNTVDS S, ZHIEEICREFHRTICEL SO T, JURKFEERE
FURBHET T L 8RBT oD, INOLDOREIIBWTHERREME D 25 RERE
MENTRORME, MEEELZ L-OTEREL T2, 72, MHIEAROAE
BIEEZ9 516 7 v NET A 3T, BHROATEHEMITOIZLBEICB O THR
MEEEIS EE I SMEORMELCIZEEL RV ERE L TRV | RIAERESE O M
BOBRMELICED I, BEARICMA TS LICHORFHLETHY , 20 2 2 X
LTEZALENSHDZ L AT LTND,

OM 355 1 EBOFKRMN S, TIH OFE - ERBIZIE, BEARICE D TEC ORI EEE
LTCWAFEEMEANTIR STz, £ 20, BAREZMGIT 2 L RMERERZ LB
BHEVWHIEHEI T, BEHROMEIKFICE T 2 REEBEOEIZONT, RELED
OM O RMERVERE & i L7, BAROMHNIZIE TIL OERHE L B9 & L72iniE
DOESELTHEAIN TS ACEL Z AWz, ACEi 137 Y47 v 1 (Angl)
DIERZIFIT 5720, REEOBHMEIROIEIC L D EARZ B S D130,
AL F T LB OUNE - HRE, B OB LD ARBREFE LA HIET S 2 & T, Bk
RERFEICEIE L QA L E X 5N TV A A ACEL TSR Alb Btk DR THEA 338 8,
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BB & TR

<@k L OVESRFHE >

BERZEL THELN 3 BllOA4 A0 OM 8 L4 ACEi #5585 L LT,
Kramer! 5 DEFRIZUEV T5mg/ L (5mg/ kg/ day)® Lisinopril (7 >4 24 10me. 5
B fa . KR 2 KEKIZIEE TERPUK S, B8 1385 & 20 BT 4 T
TOWGT =7 VBT CIEREIIRL 0 iRM, RS-, OM T, B 1ELF
BROEBIZ DWW TORBICMA TMEREZTo72, 2, FBEBOAF 2D OM %%
MEREE L CHREHOBR LB LT,

< MmJERIE >

BERT %, R BERRELEE Y ¥ —RHHEATICEE L CUEL fLE % I E
U7z WHEEA 2 3 BN B SR i =il £ 3 (MK-2000S8T, ZEETH#M, |a)4 AT
REAROIGEHAMELZ 5 BAIE L, BE L2 3EORET — & OFHEE L1z,

<IRTRAE>

13 s, 20 B ACEL %5 & TEIEICRHEr — VN THBEBK SE7RET 24
BRI E IR 21T - 72, I L 72 RIZR EOFHAZERRT L. 8 1 2 L FHRIZ TP, Alb,
Cre Z{IE L7z, 723, TP, Alb DHEIERRIL TP/ Cre b, Alb/ Cre L TE LT,

<IMiEAFEE >
MEIZIE S S BERE IS ERERFE L. 8B 1 EZ LRI TP, Alb, A/ G, BUN, Cre,
Chol #I7FE L7,

<[k SDS-PAGE >
24 REREZAVTE 1 EL FRICIT 272,

<OEFBEMERAIR R >
FE oD 4%PFA/ PBS BEEME %, BIEICHEV 3um 037 7 1 I 2FR L, HE
Uts . PAS Yefa ki LRERMESEMICBE L, Fiz. REREOEERE, FME~
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O BRI, RIS S T 12 5 [ B 217 - -

< AR F IR T >
% 18 & [AFKIC OPN, o-SMA, ED-1, CD3, CD45RA DeafEiefa & i L. (B
B % BHEI L 7=,

< DTS A 2 PCR>

21 E L FARIZ LMD MBI L 0 RERIR R L ORME BV ER 2 L OPNmRNA.
MCP-1mRNA FEOEERT 21T -7,

M FAIMLEE T StatView Statistical Analysis Software # AV 7z, &EEE L RUOE
HEOFE RO B Mann-Whitney U-test #1177~
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GES

< fJE >
FALEREOIAERA LTS 13 EH T 158£2. 1mmHg, 20 BE T 141.8+5.5mmHg T
b= OIZKT LT, HEEEOIVERMEL 13 #iH2 89.3+5.2mmHg. 20 A 106
+1.7mmHg T, MEE & HITRQLE I L~ TREEOIEHIME 38 Z 2k Lz
(Table 1),

<IMIFEFR L ORBEE >

[y TP EIL 13 s CEREHNRLER LY L2 > 725 (P<0.05), 20 @& TIEAE
EEFRD LR o0, —F, HEFHEOME Alb EIZmER & b ROBEFHIZHASNTHEE
IZIET L(13 38 fh - P< 0.05, 208 P< 0.01), mi% Cre {E. Chol f & RAEHIZ
NRTEEFHIFIAEBICE T LP< 0.01), £/, HEFHEDRD TP/ Cre ko, Alb/ Cre t
R & b RILERE L R CHEREICIET L7z (P< 0.05) (Table 2),

<R SDS-PAGE >

RAVBEEIFLAL & b IME & FRREORKED Alb O/ Fafa L, Alb UL ED @5y

FONR RO SN, —F., BEHCIE@EEE S b Alb O FEMUTIZ/ AN R23EE

HENTH, FRULEDOESFOAY RIIEAINT, REBEIIRLERIZHE~TH
WA LTz, (Figure 1),

<ACEL #5127 & 2 4 BRER L ORME ., JREHEOEBENELOLE>
ROBET. 13 BB CILE IO FREOILE & REREREFEE L A —~ V8 L O
3 SERMERE (L A B R ERA D R X nu(Figure 2-a), 20 BETIZ 2 5 ORE LR
B RERIR OB L=, B 5HETHEIAER & LARREOREIZIZL A LROLN
0o 1= (figure 2-b), FRAMERIERZ IOV TR, RAEREO 13 Bifn TlIAE« ORRE
D TEC OZEH & BRE MO BALMIADEIEE . RIBE OFEMEL M O MERGHROEE
2 (Fiture 3-2). 20 BTN OLOBEETER L, —FH. REFETIE TEC OM
SERIC R A S -5, 138, 20 B & B ICHEIRE Lz BT
T, BEOBHMEITIE & A PR B ho 7 (Figure 3-b), REREDTELIERE
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K, R O LT &R T, W LEERETEEIZRLY L= (Figure
2-¢c, 3-¢, d),

<ACEi #5121 5 TIL BIE - RO GEMRBILEARED L >

EREL L. OPN ICXL 0 RMEREES. ED-1. CD3, CD45RA |7 L 1 HiZH
fiRiEA . o SMAIZ LV RERMICATFMmL ., B58, ROEREO T RIE - #REIC
ONWTHBEE LTz, RALER T OPN BHEORME 1S LHGRD S22 Figure 4-a).
B ERECIE 13 8ER, 20 1B & $ 12 OPN BHAARITE ZE S 72 ) - 7= (Figure 4-b, o),
RAUAEBRBE THE SN BEZEROEFER IR SHICITEEO NS B 3
m¢. THENAEEIZOTNCRET 2RE Ch o/ (Figure 5), F iz, BSEICHE
AT A DT o -SMA BEHEMIIEERD Hiv7ens - 7= (Figure 6),

<ACEi #5112 £ A RME FE Bk 3517 5 MCP-1mRNA, OPNmRNA 385 0> frg >

B EBEORMEMERESICEIT S5 MCP-ImRNA, OPNmRNA OFHiE, 6o h
13 BB TIFRFIIFRO LT, 20 BE THOTMNIREER L TV ROLEFEL AT
EEIZIH & 7= (P< 0.05) (Figure 7-a, b),
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HEE

ACEL 5 IZLY OM (ZEEN DA ONDERREZREL S& 2 L fERklEE b
TI A GLISEES N, TEC ¢ OPN HIEIIME S, RAEEMEERI-H1T 5
OPNmRNA, MCP-1mRNA OFHR L 20 BEHTHTNIERKBE L T Ho o, 13 8
TIEF B IH S 7,

ACEL Z W Z < DERIIBVWT, BEHRGEMEBEEOZLHGENRE SN T
B 415 OM & ACEL D52 X 0 AIKEEE, TI »tkE L7-, 4E., OM 213 ACEi
r LT Lisinopril # F\ 7=, Lisinopril I3 EEE{EMMO ACEL T, SAHENEDET
T TRl  REREEEEOTF vy — VN T 2EESELZ LICL > TREAE DR
EMHIL TS EEZ LTS 15, Remuzzi b 1, BREMICERELED S
Munich Wistar Fromter 7 > k2 Lisinopril & 15 #E#& 5 L. #5440 &E QR 4
BT, AREREESE, THEZMHITH2 285 L W5, SEIOEROE 5HIEIL
Remuzzi b OFEFEHR LRI L7 10 B & 17 8H T, OM OEHRIT ACEL O %H
ERICE > TP LIz EEZ b7,

ACEL O%RGAZ L o> TRIRKBEBEIIEEICWE L7122, 21t ACEL ORI L
DWERERT 5 Z &M TE B, ACELITARERENEDERTIZL Y | AIKEEBE B K% 5D
SHDHZETEAROTKEZMAIT 2130002, ACEL 1R EREIEBRIC BT 5414 X3
T OWEFEOTHINEARZ B LEEL TWD Z ENRE STV D 12, RERIEEILE
EAREREBRIEIRAER R LTV | RIS RHRAN 2 DA TT-Pm R 22 & B E OB
DIATMZZOBE L, EERVPHRTHEEZ LN TS 2, BMIEOHE IR RE
AR A S 57210 T <. MERE L K~ B EEMROmE L3 28 L, &
ERERE(E 3 EIT9 5, 20| ACE IIARKEBEL MG T 5 LTl - TERBEREZ M
HLTWDEEEZLNTEY ., OMICBW T H REBROBEAFIZ & > TREEREE 26 &
NTnWsEEZ LN,

ZD X, ACE ITABRKEEDOMFNC L » TREBEDREZMHE L, & HIZ TII
DI, - ETOIME STz, ETHEBEEORSE - #RIOT, RRESLESERRD
EC, BEICEET S me . THlaE V- mEZHROBENBEEL TV L EEALL
NTND, ZHEOMRRIE TGE- 7 EOBRMEILEFTET DY A M IA DU L -
T RS O E OREASMBOEALZHE L. MERMEILIET I Z &N
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ﬂbﬂfvéwﬂc%Lf\iﬁmm@Eﬁ&%EWﬁ%km@ 15 & WEOMmT

FHEO (LR EARORMEERNRB A 2L ST BleEELJI s £/,

pE s L — BT 5 &L ACEL #%% 5 L TH TI OEITAMEI TE 2 2 L 23ek

%émrm@4\mﬁnuiéTH@%ﬁ'@ﬁwmﬁm\%&mmwﬁﬁ%mﬁ¢é

SLIDEAEEZLNTND AB T DT L, (2B WTH ACEL (2 LD HEZ
52O N F DO OBEE L T ~OETEIH L T D EEZ O,

OM (I ACEi #5125 -» T, TEC @ OPN OEA, RMEHEESR IS
OPNmRNA OFBENEEIIE SN, OPN L mo DREEAFET L ENELD
EERTEHE SN TS 4617 Kramer © 43 Lisinopril O&5IZX~>T TEC 7250
OHMBNA%%ﬁW%éh\ﬁEKEﬁTémmﬁﬁﬁ&tt:&%%%tfwéo
o kb, ACEL#BESICL S OM OMEIZEITH me, THEOBEDIE, TECIZ
1% OPN REOMEINAEE L TWAH EEX b, F72. OPN EEOBEDIL TEC
@%E%%ﬁmﬁéﬂfwéz&%%bfwé:&#E\AmﬁMTﬂcw%E%ﬁ@
MEI A5 DT MCP-1 72 EDF A hh A OREBLIMH L TV D I ENTRENT,

G L T EEROIMENC LB T 0&kn b, RMEREREIIBT 5 OPN,
MCP-1 L o4 A b A v ORRABERICE > THE SN, FEOHMILRMEEE
By s ERTREEIN,
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HE

E1EOERNG  EEHREZIGIT D ERMEREREITBRBINDL L) (FE 47
T. OM (Z ACEi (Lisinopril) & 3 @it L 0 BUKIZEE THRE L, 13, 2080 REk A
BLORMEMERESBRE LT,

ACEL %51 LV AES ILELR WV LBRIEBOMEI A HF LIz L 24, OM DOIUE
#MEIET L. JREO TP AWEEIZET L, RO SDS-PAGE Tt Alb 04 7 &I-
Ry RRBO NN, TNULOESFEAEDO /NN FEFMREN T, RAEREIZH
NTHEBICIR SNz, BEHEOME Cre EITRLBERIZLNTEEICE DY Lz, #
HERIC, ACEL O 5T L - TRABEICA DN RAICBIT 2 FEOSEERIL
. R—~v B EEBIE~OBESTEEICIMAI SN, F7-, TEC OMIENIZHET
RO LA, FRLEEFZ(ILR < OPN HUKIZ LR TH o120, B-EIZIE
m¢. THEARD DT HNEE L Tz, RAEREERICHEIT S OPNmRNA O H (L
FALBEE AN THEEISIE S 283, 18, 20 8E & b TMICREAL Tz, Fio,

WIS T MCP-1mRNA 3% L Tz, RERETHE, HEHLEL L 0REED
OPNmRNA, MCP-ImRNA OB/ o7z,

Pl BEAROMHEIC LD T O&Ens ., RMEHREERICHT 5 OPN, MCP-1
EVolt A A CORBRBNEARICL > THFE S L, ME~DOMIRRELEET D
RTINS,
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Untreated ACEi

13w 158+2.1 89.3+52 *
20w 141.8+55 i 10617 ;

MEHEOEHREZECP <005, *P <0.01)
BBEOAEZ(TP <001, TTP<001)

Table 1. |5 #H KUKRLE RO IHFEHA M E (mmHg)

Untreated 13w ACEi13w Untreated 20w ACEi 20w
Serum
TP (g/dL) 6.4+0.14 6.06+011 * 6.21+0.08 6.3:£0:19
Alb (g/dL) 348+0.13 41+008 * 2.86+0.03 415+014 **
A/G (%) 1.2£0.07 21+004 * 0.86+0.02 1.94+006 **
BUN (mg/dL) 23+147 245+152 60.431+7.74 2783+527 **
Cre (mg/dL) 0.8+0.04 046+002 ** 1.31£0.09 0.53+002 **
Chol (mg/dL) 240+26.68 86.1+237 ** 541.571+46.12 84.17+368 ™
Urine
TP/ Cre 12.99+1.28 0.35+006 * 22351279 044+027 *
Alb/ Cre 0.31%=0.04 0.06+001 * 0.48+0.06 0.16+01 *
Cre (mg/dL) 128.29+3.48 93.5+4.94 114.29+6.05 122565

Mann-Whitney U-test
REHORE5EHBOFEE (P <005, P <0.01)

Table 2. HEHBLUVRBLEROMBLLFLELVRRE

Untr?ated A(‘lEi

{ 1 I ]

M S 13w 20w 13w 20w

200kDa  —
80kDa - 4

49.1kDa .

Figure. 1 5B HIUFRNEFHDRDSDS-PAGE
RNBHCIITHEBELALD S FE(61kDa)LYLE N FOEHEERFICEDT-, H5H#IX13:BH TAD
DFEMEIT/AVRERS 2088 T/ AVRIZBELNELEST-A, AbLL LD B S FOEREFROHoNGEM o=,
M:¥—A—_ s: 7B DoMDMF,
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10 -
g ® Untreated
m ACEi
5 %
o * %
c
% %
2 i
O = T
13w 20w

Figure 2. ACEi B ICkHARAEDHEBFNEILOLE

(@) HFREDLE (KN EARADBELBILMRE ., RNEBEE, 13885, Bar=50um, (b): BALHRZE (L
FEAEBBINLNST-, 558, 1388, Bar=50um, (c): ¥ EEBTICL B ERBLURLBRICE
g iﬁfﬂ*ﬁﬂta‘s;lﬂﬂf—vyiiﬂiﬂﬂﬂtd)m%o BEROREEHERELRULEFICLESTHEERIC
B LT=(**P<0.01),
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® Untreated pa

ACEi
55 ® ACEj
x
[}
°
£
13w 20w
d
( ) ® Untreated
10 - * % ok % ® ACEi
8 g
x
]
©
DE

13w 20w

Figure 3. ACEi#t 5 IC &2 RMEME OB FHNELDOLE

(a): REAE (318 < DIEEICEE SN, BEMCELMIAN £E(XD). ZEBEOREE#SREEOEMHEKHE)
ERHD, RAEH, 13885 . Bar= 100um, (b): ACEHE FITEURDBRE LR TREEMERE F I T
5. BE5#, 13885, Bar= 100um, (c): £ EEMITICL IR EH . RUBHRICH T2 HME~OBEZMIEE, £5
BOMBEAOEZMIASBEITEEICHE I TL D (xP< 0.05, **P< 0.01), (d) : EEBBITIC LB EREFNE
BOMBESML, BEHTER13EEH. 20884 CRETOER. MEOBMLIIBEINEA1=(*P< 0.01),
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Figure 4. ACEi# 5IC&BTECH i HExH LOPNEEIE REAE O L&

(a): OPNIZE DR EZ R OT-, RUNE ., 13:8#4, Bar= 100um, (b): OPNIBHEDRME IXBES s o1=,
F%ﬁo 20385, Bar= 100um, (c): B EIZH 1T 20PN KRB TECE ST REE R O BEER K DB
**p<0.01),
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Figure 5. ACEi#R 5 IC &P EAD R RHARB O LE

BREBROEZMBKIIVThERNBREERTHEEICIHSNT, (a): ED-1FEHEmd(*P< 0.05, **P< 0.01),
(b): CO3[E P THARA (**P< 0.01), (c): CD45RABSTEBHARR(*P< 0.05, **P< 0.01),
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Figure 6. ACEif 51 &L ARIHI-H 1T 55 R F MK O L&
(a): RERAFE. HERLE-RESOEABICa-SMABTHBRDEIHEE RO 5. RLER, 13:8H, Bar= 100um,

b): I EHTHLEKMEDZEEZH S, a-SMABHRITBRBEINGL of-, BE5E. 2088,
Bar= 100um, (c): ¥ S & XMBE# & ba-SMABEMRRILEROH N EMoT=(**P < 0.01),
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Figure 7. ACEi#% 512 & 5 R M E 6 H $E1 (23517 HOPNmRNA, MCP-ImRNAR B 0D HL &
FR#E fS E fE 1512 4517 HOPNmMRNA (a). MCP-1mRNA (b) D H R B (T R BE LR N BHEILEBRLTHRERD

MRNADFHIR B [IHEIZIE T L TLV=(*P<0.05),
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% 3% BSARGICIDZEAEAT FICR 5 RMEMEDEL
INFF

BEARCREREREOEELEZ LN TNE—FT, BEELRE BRI E 57
LEZEFTHL Z ENMBEENTVD &, EHRBHMEOBRERETIZ, ME~0EZ
JiRiE LM e B/ E L LTRSS RS, — RIS, AEEL BB L-EAEIE
TEC ZEMILSET, A MLV - FEDA CORE, BMROERE, MEHE
LEFEET L ENEOERTRES LTINS 79,

EERICEY T Z2RESHLEMNE LT, BSARSIZL2EARAEAWmAMONT
W5 2 EOMIETH S BSA D5 IE, REFHBFICLIORELZRE T L2 LN
FERINDPB, TOHFEL 50 FLLERINHLITONTEY, REHAIC BSA L 5%
TEERLHEFRII RN EEZ BTN S 2,

OMIZZNETORR»L, 5 EE TEBREZREEL TH Y, TEC IZ OPNmRNA #*
FEL, HEICTEERRORELZED L 2 L AREEEICAE BEAROBEMIL -
TTHXERT 2 E0b, THILEBRRICED TEC ORIBNEE L TV D Z & AVR
wEn, £i2, ACEL OBREIZEAEEROBDICE > TRMERENS OV A ~ 7
A CEBENE S, BEA~OEZMREEA A Sz 2 Ea b BERREEIC T
TEC 26D A b A CEBRMPEEL TWD I ENRESNT,

2T, OM OEARLHEEIEHZ LAHNE LT, BSA &5 L TRERIFIC

HMEAMEMA, BARABELY LR OEEICERREBIESE, THRRE - &
TAHEMNEFR-, Fi-. FIEHC BSA & ACEL #0HH Lo, AHESRKEKRELZD
DLE L, EARE TIHBEELZ KRR LT,
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MEEE D5k

<@ Fs L OERRGE >

BEREJEL THELN 4BEEOF 2D OMI1ED 55, 4004 BSAEEE LT, 30%
BSA/0.85% sodium chloride (A 8327, Sigma-Aldrich. USA) 1.0g/ 100g (3.5mL) % g
Pt 5 Uiz, fthod 4 ILIEOFFAE & L T BSA B & RREIZ BSA 2% 59 %1272 ACE]
(Lisinopri, =% 2% 10mg, H|EHRHIE KIR)% 75me/L (Gme/ kg/ day) % KiE K
ICIRE THBEUK S, fBRET 3.5mL OABREBEK(T /L E4E, TERUMO, #®
)& EERNERE Lz, BSA B I OB EHKOR 538 6 B, 3BHIT/-, #5K
TOFERZT—7 )VHREET CEREIRE VM L, TR, B 1ELREROERIC
DWTHEER LT,

<RIRE >

BSA B JUEBEBE/KOKE S TAIRICRH 7 — PN TE RFUK SE7REE T 24 B
FIZRZAT o7z, BN L RIZREBOFHIREERF L, 5 1 EEFERIC TP, Alb,
Cre ZHIE L7,

< MiEELFHRE >
M I yE - B RE BICHERFE L, 8 132 LRI TP, Alb, A/ G, BUN, Cre,
Chol #HI7E L7z,

<& SDS-PAGE >
24 BERIERAAVWCE 1 ELRFIIT o7,

<EEFBRIRERAIIR R >

B 4%PFA/ PBS BEEMEIZ, EIEIZHEW 3um DO/87 7 4 VU Z{ER L, HE
Yufs | PAS et i LRERERMFEAICEIE L, 0. REKEOE(LERA. HE~
O EAZMIDIEE, BERMELICOWVWTE 1 EERIRICEERITZ1T o7,
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< G AL SRR TR >
#1EEFEERIZOPN, «-SMA, ED-1. CD3. CD45RA O Gy Yutd 4 i L . Mt imin
AR,

<Y TIEA L PCR>
1 ELERERIC LMD IEIC L0 AR L OSRME RE RS 2 i L. OPNmRNA,
MCP-1mRNA FEH O E BT 21T - 72,

<HRUFHFRALTE >
FEH R4 1T StatView Statistical Analysis Software % AV 7z, & 5FERHI O
1L Kruskal Wallis H-test 1T\, AEMEDORED T2 H DIZ-20 T Mann-Whitney

U-test #1772,
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<MFEELFHRE >

BSA £ TPAEIIXTAREE, FABEICH N TED » =08, 3 ERICEEZ IS Lt/
o iz, Alb EIZXTBRE & EL~T BSA B, HFABEIAEEICETL T 0 (P<0.05). *
7= BSA BEIIGHAEEL Y bIRWETH > = NEEEIIZRO b h - 7=, BUN EIL%
FREEICEL T BSABE, FRBEHTARIZ ER L T2 23(P<0.05), GFAEEOEIL BSA B
FOHLERE LT, £, WITHOELHFRBEOEERZN SHE TR KE/)h o7
(Table 1),

<IRIRAAE S >
24 FERIERBFIZABREDIRA LTRIBITHIE TE 2o Toiod, BEEOHEILT
ETeo oy BSABE, FRAEED TP EIT BEIZ L~ T B NI L TV /= (Table

2),

<JK SDS-PAGE |2 L 5 EBRS B OMREE >

XTEREE IS, Alb O FEMUTIZ/N Y REROTZN, TN LEOESFO/ FEER
Hivieinoio, BSA B Alb O FEMEIZMEL D bR FRRD S, £
MiELEULT-EDFONY FEER L, FFABETIEIBSARELY bl FE2TE
L. @ F0y Kb TnciRed btz (Figure 1),

<BSA #5C L D REKRR L OURME . FRIAE HE OMBERE O e >
SRERRIE, HRRETIIREMBOM TR E T MR DRE Th > 7203 (Figure 2-c.
D). BSA BEIT B MR S E O FRILE DR biu(Figure2-a, KEN), R—~ &
AR b AR ORE L RERE B R ST, ORRBE TR MRS S E O FHE
DILFENERD BTN, BLIEREITIFE A YBE SN0 > 72 (Figure 2-b), AERIE
DFE (LIRS O E BT CId, BB T BSA B, OFABHTAEICHEML Tk
D (P<0.01). F7= BSA B L HABOMICLEEENTD bNIZ(P<0.01), REERE
I, %HERELE TEC OB TEOILE & EZBIRAHEDTNICRE LT 2REETSH
7= 2M(Figure 3-c). BSA BT TEC (& ERBFROILE, 2R, RIE O
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WENSRRIECBES N, MEICIEEE LB OEER BELg /R S h
7=(Figure 3-a, &), BFREEORZ IR L FHREE ICEE L 7275 Bl o EE
TR S 7-(Figure 3-b), HEEMIRIZE, BEBRMECIC OV TEERERIT 21T -1
TER. HEEZMISEREIL BSA B, FRE. SRBEOIEICEZL, TTORMTEEEN
B biviz(Figure 3-¢), FIEMELIZR FBEEICIZFR D LT, BSA BN O ARAE(L
ERELTRY ., FHEL b EEENRED b= (Figure 3-d),

<BSA REIC L D T BIE - ER ORISR FHIR R OR SREM O g >

R EE L. OPN 2L Y RMBEEE 2, ED-1. CD3, CD45RA (T LV Bl
fiRE A, o SMAIZ& 0 FEMRMEC 2 5-M L, =58, ROEFO TIL BIE - ERIC
DT EhER L7z, ®TEBEE. GFABE TIL OPN BHEORMBE LR FEMEIZEED S HRE T
& o7 BSA BT OPN BEMEDIRME & ZEERD . £ 0BT HEEITHEML Turz(P<
0.01) (Figure4-a, b, ), F72. BSA B TIIIER L= —~ 2 LMIRIZ OPN 54 %
=~ L7 (Figure 4-d), BB ~DEE L7z BAZMIEOKREIT BSAB THOBEL Y LAE
2 < (P< 0.01)(Figure 5-a), (FA#E., BEICHEEZIIRO N o7, 2. &
BEC R D BB OMAIT. BSA B, (FRBITSRELZERY me N RLED
~7-(Figure5-b, ¢, d)o o -SMA ML, SRR, fERBETIIAN—~EFETD
FTHAICERD b 7= (Figureb-b, ¢, BSA FED o -SMA BIHEMIREIIMOBEL Y LHEEIC
L T30 P< 0.0DFigure 6d), A—~v 8, RATEORABICBEE N
(Figure6-a),

<BSA #5125 B RMEREICHIT S MCP-ImRNA, OPNmRNA O3 EDZE(L >
%HBEE Tl OPNmRNA OB LMD bivizs, MCP-ImRNA (35 L T
W - DTS LT, BSA BTl OPNmRNA OB EIREICLE~THEEICL
HL(P< 0.05). ¥7- MCP-1mRNA 2AHEHE L T iz, HEAEED OPNmRNA FEHEE
BSAEEL D HETLTEY . MCP-1mRNA ORBLIFRD Hi/h o =(Figure 7).
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=

SREIOFEFEOMER, OM 1E BSA ORI L > THARRIE TIEBZ X700 ol C &
EOEARZFERIAELH L0 BUGSRERERESE . TII M5l & - S, £7o.
ACE: L OFRIZI » TINHOREFERE L 72,

EHEAWMICL > TEARZ RS T 2ERSELERIZZ AThR TV 5289,
INOLOERTIIT v MIREOEHEAREL TV OIZLEDLL T REFAVEFIZ
LB RIERIMFBE ST TH A TS 5, OM IZBWTHRED BSAERIZLY |
ARERRICHE 2 RO OIS, A—< o LEia & mEREOKE L5
ZHGRD BT, REFEAICEE LR IR b, TH 71T L7z, BSA
BEILRANE OHEE, TEC OZEREME L W - EERRMEEEFE LS. OPN BIEOK
MENLHEBZE SN, van Timmeren H SITHBEH L7727 v M BSA &R LIZE
5. vimentin Bt TEC L ERROBELERHL T, OMIZE W1 TH TEC O
BEEH A R4 5 OPN BEIIEARICL VISR SN B2 bz, £72. BE
ZIEE LB OEISIE m e RS0 oT, Eddy2iET v MIBSA 2% 5L
RIFAREZBIR L-ER T me 2 T MIRICHRTLTRBE L, BE L2 m
dREBENERE LTS, &6I2, Bl L me l3EE s TEC 12X 5l
MEEPHE L TNDH I L EEHL VD, SEOERTHET O I LIXTERho 7
B3, OM 23BN T b F—OREF T TH AR L7 FIREMED R S1U72, m ¢ OREIZE
LT, MCP-1 %/ v 2777 rL1=Ty NI BSA 285 LI-ERTITRELL mo K
TR L. & HICRVEBHEE B L s RE L TWD 8, Zhid MCP-1 & mo i2H
DEERNZEELZ R LTEY  E-MEREMIC me BESLTVD T L &R LT
%. OM 128 T BSA #0 RMAE R G I MCP-1mRNA, OPNmRNA OFEH %
WHTVWE LMD, EERICEVEESN TEC 25 MCP-1, OPN 2A%EH L.
FREEZFEL TV EEIbNT

AEOERT ACEL # %59 5 LREIFERE L7228, Jk SDS-PAGE (2L 0 LA
REEEMNIRD b, BE~SE L Bt ) b L, £, B
it BSA BE L FHEIC mo DD LT, BSA 5KV ERTD TII OREE
BSA MEBITEGET A ENBEINTEY 2 AR ACEL IZL W RFICRHET S
BSA OEMRED LIZ-OICRERRR L BN, £, ZOBRNLEBIK
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N T Z#EREESE L2 ENARE N, BSA IZX Y AKEND KEICHE LI-ERRK
(. Alb BEDERIZIRY IAEND Z L TTEC #EE 25281, [E0O SDS-PAGE Ciln
HEBL LIz AV FERA LT Z &R0, RERROMBEFMZE (L2 6 JRPIZIE Al & 56
G LT-HERAEE 3ALb L8k A AU MEE LI b oA T =Y 1 Alb & & BITRERIE A&
@SN S, ET. A7 n—BIEEREOSIEMIE ISR P PR S D BELIREE
& REAE@EL LDLS 2 ENEFEh A B L RF Alb B L) L0k,
BEORFOBREIERIZE D TEC NEE S, TI AET L T D AEEMENE 2 H 1L
7

fEam e LT, BRABEL D bIVREKEEEZERL L, LY REIRKENLER
EARETHE, mELTII NS ERIEND Z EDRINT,
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EHRABESEDL LA EMNE LT, BSAZKE L TARKIIEOEAH L MA.
ERBEL Y VR OERICEERFRES Y, T SRE, BMET 02T,

BSA 1Z 4386 L 0 3.5mL (1.0g/100g) % 3 MAMEIEAHS L-, £7-, FEEFHZ BSA
DEFENE S & ACEI (Lisinopril) 0> B BEOKIC & 2 052 668 L =B (GHHED . &
AWK 3.5mL ZEEN®RE L BHGHREDZHEL, ZhboOFRE L LT,

BSA O& %5 U7 #E(BSA B O R TP 134 FBEEIC L~ CREE 8N L 7=, FFRIRE
TIXBSARE & LEANTHEIZIH S 7o STREE L 0 BVEE R L7, RO SDS-PAGE

Tl MEBET Al O FEMEIINY FEER LIS, 2L &S F0/ 3 FIEER
D ENTRoT=DIZR L, BSA 8Tl Alb Oy F&fFITICmiF L ¥ H RV F3FE
Dhi, FMEEELLEESTONY FERA LT, FERABETIE BSA L LT
B F DN RIZBA LM e o 728 RHIBEE L L TRW Alb DN FETERLL T2,
Mm% Cre i 3 BERICHAEZIT o7, MREFRIIE, MREORREIZITIZ LA
CIREZ o728, BSA BTRMIBOEELETFEILE L. A—~v B LEMEE
B REEOBEGR L SHRO -, A TIIETREOLE Lo RN E R S,
R VB L OREITIEEAPRD bNAENoT, 728, BSA 512 LB ARRIED %K
FERISHEBE SN ol RAERE CIExtBEE T3 TEC NICHEFEZ 70 5130
DRI e o 7o hS, BSA BETIIRME OFEE 2RSS TEC DZERMEMENBEE S,
F BV A DERE, LA SEREIIRO b, FFABETIE BSAR LY
IR TR L. BB R I AR OB A R o s . BRSO (LI L
A EBESNA o1, £, BEICEE L BRI OV TR LRI R
LR, WFhoOBZEW TS me. T #fa, B RO EEARER S 7= 75, BSA
BB TIIREMAORANTRELIIRER TR, me ARHBEIRELTY
7. REERIEICBIT A A M A URBEOBRETIEL, XHBEIL OPNmRNA O #4409

|2 36ER LTV =AY, BSA BTl OPNmRNA OFEE 25BN A T MCP-ImRNA 723
FI LTV, JEAEED OPNmRNA ORELEIT BSA B A~ TR Lizdd, A RE
T EUVMELZTR LTz, F7-. MCP-ImRNA OFEBIIFRD b ol,

PLEDRERN S, HARELY bRVRIREESZERE L, LV REISRKENLE
EENRET S . BERTIIABIERBIEND Z LRENTS
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BSA BSA+ACEi Saline
TP (g/dL) 5:45:50.15 6.48+0.61 6.43+0.35
albumin (g/dL) 253%0.15 * 3.4+0.33 E 437027
A/G (%) 0.87+0.06 * 1.18+0.19 * 2.12:=£043
BUN (mg/dL) 275+1.19 i 48.75+1044 * 17.33%+0.88
creatinine (mg/dL) 04 0.725x+0.33 0.43%+0.03
chol (mg/dL) 452.25+48.35 302.75+131.46 112.33+:14.19
HEBEEOFEE (P <005)
Table 1. HEEOMBFLEILFRE
BSA BSA+ACEi Saline
No.1 No.2 No.5 No.9
TP (mg/24h) 567 647.5 489.6 1512
albumin (i g/24h) 4.3875 9.8975 0.85 1.323
creatinine (mg/24h) 2.7 1.3875 2176 3.024

Table 2. HEHODRBREHR

BB REFICKREQRBALE-REIEAETEGA o110, MR ARG EKORERBROA R,

M S BSA BSA+ACEi

209kDa [o—

49.1kDa

Figure 1. B 5 BIZH (TS RSDS-PAGEDE R E 7

Saline

BSABEIZHVT. BSAD DA FEICT—HLTALVAURERD . AbLLLDBES FEEAED/\UF

ZERS. MiFEEML TV, )
BSA+ACEIEE TIZAILD R FEICHLI NV RO HEEERO =,
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BSA BSA+ACEi Saline

Figure 2. BSAR SIC LA BB O ARKICHIT58FNEL

(a): REKAXT R HRICEEDOHEFHILEL (KH) . R—T B L RHREAREDREELZZH D, BSAE,
Bar= 50um, (b): #f A&, Bar= 50um, (c): xEB# . EHRRICHEFRBOXEERDH DL (KM) . REREDELH

REIZHT M THoT=, XEBEE, Bar=50um,
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BSA BSA+ACEi Saline BSA BSA+ACEi Saline

Figure 3. BSAR G IC LA EBHORMEMEICE TMBFENEL

(a): REEIXFEADEREICESSIN., MEICEZBROERE(KDN)., Bk (KE)ZEDH S, BSARE, Bar= 100pm,
(b): TECIZFH FEZER® . M UM ERMIADEZEERH S (KH) . HFFHRE, Bar= 100um, (c): TECOHFHE
MEAOHTHIEEZMAZSEEEOS(KM), REBE, Bar= 100um, (d): F EERNIELIEHOBENDER
#0828 D LL B (*P<0.05, **P<0.01), (e):  E BMHTIC L 5B DM L #RH#E L D L8 (*P<0.05, **P<0.01) o
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Figure 4. BSAR 5 kA& BICHITATECO K Hiz LOPNIB IE MBSO L&

(a): OPNFEM D RMIE % 2 BRMHEIZEH D, BSARE, Bar=200um, (b): OPN[E T4 #ARE FE BE - B 4% HRa 2 8% 2H 5,
R, Bar=200um. (c): OPNIBM D RME B R IN D, HEBEE, Bar=200um, (d):BSABE TIZBALF-R—<>

& F MR A OPNIBEE SR L1= (%&FN), Bar=50um, (e): BSARE DB MK SO E IR THEICHEMLTLV-
B, SRR BROMICEEZIRHONENoT-(*P<0.05, **P< 0.01),
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(a):FEIZEHLI=me. THIRL. B D KRB, BASH THOHEICLESTHERICEML TL =, (**P<0.01),
(b): BSAEE, (c): BrFREE, (d): XTEREYE, BSARE. SFRABIBRERLY., 2EL-EZEREmINREZ M o1,

(*P< 0.05, **P< 0.01),

57



14 - * %

e
oN
| - |

%k %k

positive cells/ area

ON B O
L

BSA BSA+ACEi Saline

Figure 6. BSA 5L AMEICH T2 5B # FHRBOLE

(a): a-SMABE#HIRA TR —< 8, REEORBEIZEDH 5N 1=, BSARE, Bar= 100um, (b)HFAE.
Bar= 100um, . (c): X EBE, Bar= 100um, SFAE LN BEIBHEREEEICHOTMEBDHLN
AIERETH =, BtAE, Bar= 100um, (d):BSABEDa-SMAB MR IO BLLEXTHEEEN
ZEHohi= (**P<0.01),
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Figure 7. BSARR 5 IC kS RME M EEEICH 1T 5B HDMCP-1mRNA, OPNmRNAR B D LB
(a):BSABEDOPNMRNAD HIF B (XX BE L LR THEIZEFL TULV=(*P<0.05), (b) : MCP-ImRNAD FI8 (L BSAEE
TOHBHLNT=Z,
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OM D RERIR S L OVRAVE BVE O B R FIEFREOFREFEIRE & | BOROER, 18
BICL A EEBFEEOE(LORRR S, OM @ TIL OFIH - ERIZIRERKEEE L S
EARSEEL, BEEROMEBMEOELE —H L CURMEES, BZMRzEdET
HIZENTFENT, £ BE A~ IR E IR E BB TRET S OPNMCP-1
EVoTe YA M IAVORREOENLICHEEL, INODRERBITCY A F WA DF
Bk, BEHRZBRESELZEICLIVERT D EVmENT, ZOZ D, OM O
TII T3, AEREEEICEREATEEARY TEC OWEEHR, 1 Mo Vo OEREZF
HL, ME~OMZELEET D E@EROT O,
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EIl33

KB LAEERZDIIHTIY | KFET —~ 2o TOERFRK, #EE, REOBS
HZ TSV E LM RFEREBFEMAE, (RBRCHBRICERZ L . £72.
AL AEREIEE £ L-RKREARSEE HEE, LB mEE. BRFHEDD
B, BB RENEHRIIE BB L £, £ LT, FKmXOERIZHT-D | #H5Em L
CFEIWE LRIRFHRBENIRE, EFE#MICE RHEL £

BWFGRIERIT K FEB FREMEFTMREIC BT DMET —~v O —8 L L TTD
NEHLOTHY | BREFFRIZBOTHEEH., JWHAV o7& £ L FEREE O SR ISR

BLET,

BiBio, BOMFEAEEEEME L, XA TS NEFOZEE, KANIEEH L ET
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i

BRI B T, BHEORTOZOTFHRITREKEEES L L RMEMEEE
(TID &R <ABRAT 2 Z EDVRME SN T 0 | TI OIE S BRI L > TEERE
REAE L Z 2 5T D, TIH EMEEENIC REE O, BE 0O BEIRiE i,
FEOBMEL 2 S L BRAMOBITHEE(L & & L2, RS LR ER(TEC),
FRRHESF AR OFE EEANC X » CHEMRHE(LEIT T 5, SRERIRRZEISHE D TIL i,
FABRE OB ORBR, (I 5 RME N ZEHE L. B R RIENS| X 42 2
SNHEBAONTELN EETCTERRBAED TIL OFER &/ FEBLER T & LTE
ANEEITARESEL I ENTEEINTEY  RBEYFMICEE R F & L TEAR
DERSNTVD,

Osborne-Mendel %7 >~ NMOMIE, Ei LV KEOERRE 5 REKEEE % RIE
L. D7 > MIER® 2 BAREMHREEREICE S TET N2 0 B #1TT 5 L8
ﬁ%ﬁé&@é:&#%\tF®*7D~€E@ﬁ®%ﬁ%$éﬁﬁ%?wtLT%%
SNTWVDR BAED & ZARMEMEREOREREICET 2MEIATLI TR,

AHFFEIE, OM OREREHBEICH S TIH OEITA D =X L& RERERER L OURM

oH

EHEREOERLCERQREOEEZERTAZEAZBINE L, OM OETHEEEZED
HEMRELIToT, £/, OM D TII ORA - ERBIIIEARSEEL TV D &R
EL, TUoo4T oy v EREEZEEERACED), vimE7 /L7 I v BSAOHEIZ X

BEAREZERZVUEERESE, RERERESOELIZOVWTER LT,



B1E OMIZRIT 5 TR EE ORISR R

OM OREDAERBEHRE S L ORMEBER LT, EITORWA 2D 5 8#7H 5 20
@i & AW TREEMICRE LT,
24 BAERICL DIRBECTIE, REAEETPIL 7 @, REHOAZ LD LE
BIZLEH L7, RO SDS-PAGE Tid, 5#E» 57 /L7 2 (AL OS T &L —F L/~
Ny RERS, 10 BETAY MIZBSMMICKRS 2D, £ Alb LY &S T/ 0 K
B L, ZDOH%INALO/NY RITMEICRKES 28 L7Z, miE27 L7 F = (Cre)E

20 B THEMERICE 2 458D 72, MMFEMIC, REEIL 5 Bl 5 B ARIE OIS
BRICHEFBEOLENRO b, £/, A~ L MERE L OBE, LERIEEL
EWV o B LRI T EBENGBE S, TORMMMEIZHEN LT, ok, KRERE
ICRIERISITRRO baroTz, RMERE TIX 5 BE 5 TEC OAIENIZHE T
EAFRD B AL, 13 Bl TR/ANOB A REICILE LT TEC 234 T 5130, EiE
P22 COBEEORENE R ST, MBI 5 Bl b EEMEN R S =, 2
AR, 10 Bl L VBIE SN, £O%, I OREIZEE OBRMELLE D
A OINEMEICER L, 20 B COEAMITHREEZFA LT, REEMIEENICHRE
L7ce ZA, RMBEITERERFMAREMIZEITLT 10 BHLV /277 —Y(me)D
FERTFTHHELEDHI, TECOEE~—H—& LT LIS osteopontin(OPN) (- 5
AR L, 18 8T OPN BHEORMELITEEICEM L, F7o, SREETITIEEL
e —< B ERMIRABELZ R Lz, B, A X0 AMiaEieETth T,
FEMAEE 5 D me . THIAE, BMAROT X THAREEISEEL T, ZHEL
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PZABRR O BRI T #Aa . 10 EERLABREEZ 120 L 7=, F7-. BVERME(C OB iR

FAANR D O E IR 2 M2 > T L a -smooth muscle actin (a-SMA) O
EEROTHRELIZE A, BMEMIRIT 13 Bl HI6E L 2 RME, R—~ o &EH
RSO LTz, RIZ, TEC BMELMEICRE L BEMROBESRET H-DIZ,
RbLBAMBEMBO T EH A ThH5H monocyte chemoattractant protein 1
(MCP-D& mo¢ #5358 5494 b H A2 Thsd OPN T2V T, Laser microdissection
EERCTUHR L RMEBREBIEOA LI L, U7 /L4144 PRC 2LV OPN,
MCP-1 % mRNA FEHOE & 417>/ & 2 A, OPNmRNA 13 5 # i MCP-1mRNA
i3 10 B bFEIAZFTRO . TS IFIEME B L,

UEDREREZELDHE OMIZBEZHB L 5 B CEOREZREL T M
B3 T ez £ e LI-BEMROBENEZ > TWD Z ERER I, RMEE

SR CIE 2 b O BRI 2 5 E 4 5 OPNmRNA 28 5 @8I CREL TR0, B{H

\ZHBREIR T 23 0 L 72 10 @fe Tl OPN Btk TEC 2588, & 512 MCP-1mRNA &
I LTV /-, TECIZHI1T 5D OPN %33 TEC O EEGEHRAZER L, ZHEMFED
FHENPOREAEOBRIZERIUCL D Z ENmBE I, BEEHR L TEC 726 1d
OPN X MCP-1 ®iE» 2, OPN O & OEENHRE & T 5 interleukin 1 IL-1)
CHEBEERF(INF- o), E7-FEEBEGFURMHEC- I E0REHE T2 L4 in
vitro OFEBRIZ L > TRENTHEY . AL b EZEMEEICEEL TWH Z LA #HE
Endz, ez &L, OM @ TII OFE - #REICE, EERICE S TEC OfiliEs
B L TV 5 ATRBME DS R S Tz,
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2% ACEL 52 X5 &ARMEIRIC T 2 RAERE OZE

B1EOER»L . EAREMHITH ERMEMERLTEREND &V ) (R & 3T
T. OM (Z ACEi (Lisinopril) & 3 #ifis L 0 BKIZIRE THR G L. 13, 20 Bl 00 HRERIR
BLORMBERBEREZRE L1

ACEL #5.12 L 0 A HES ILE 2\ LIBREIEROME 2 8/ L& 2 A, OM DU
HIEREFT L, BP0 TP BNEFICET Lz, RO SDS-PAGE Tid Alb D3 F&I(C
SNy RRBD BTN, FRULEOESFEABO/N Y FIFFRA SN T, RILEFEID
RTHBICIE SNz, BEEOME Cre EITRLEICENTEREICHEY LIz, M
HEC . ACEL OB BIC & » THRABEICA DN BAIAIC BT DR FR O & E R IL
# R—v VEFEEE~OFEETEECHEI SN, F£/o. TEC OMBENIZHET
TN S, ERATRESEIT: < OPN FUKIC LEEETH » 7278, HEICIE
m¢. THFAD DT EEL T e, RMEMEEEICHIT S OPNmRNA OB IL
FAVE B LR THE B IS S 7243, 13, 20 @i & o TR L T, £z,
20 MHTIE MCP-ImRNA AHEHE L Tz, RERETHE, HEHILEHLOEME D
OPNmRNA, MCP-1mRNA OFIRIL/270> 57,

b, EAROIEIC LS TII OZ&{eh b, RMEREFERICKIT S OPN, MCP-1
EV oY A ML VORBEREARICE > THFESh, ME~OMREEZEETD

ZENTRERINI
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3% BSAREBICLDEAEANTICRT 2 RMEMEDEL

WiZ, BEARZIEEIGH LA HME LT, BSA 285 L TAKEIZEQE AR
EMA, BARELD LR SEEICEQRERIESE, T ARE, HES L)%
A7, BSA (L4850 3.5mL(1.0g/100g) & 3 EEEN&RE Lz, £7-. Rl C
BSA OEEAN#ES &L ACEi (Lisinopril) > B B EUKIZ L 58 05 4 6 L 7= BE(HFA
B, AERER 3.5mL AIEENEES L BB ABRT L., NOOFHE L L
7=

BSA O F % %5 L= F£(BSA #) O R TP i3 FREEIC LN CEREIZHEM L 7=, FF A8

TIEBSARE & AR THBICHIH S V7223 R BREE L 0 EVMEA R LT, JRO SDS-PAGE

I, XTEEIZ A O FEMTIZ AN REBALTZS, ZThEDEmFossr Bk

OB T-DIZRF L, BSA BETIL Alb O FE&MUTIZMmiF L D &RV RER
HHIL, FRMEEELLEESFONY REERM LT, FFRABETIE BSA B L LT
BT O/ RIZB LTI e > 7228 S BBRE & LE~ TRV Al D/ RAFAC L 72
fiE Cre &1L 3 BEMICEREETRD o7, MBI, MREORREKIZIZIEL A
EREF o7, BSA BHECEMEOEERMAEILE L. A—~ 5 FEMR &
&R OB L LHERD -, AR CIIEFREOLSE L2 BHRSHE Shi-n3,
A= BEOBWEILEEAERD LN 2oz, 728, BSA BEIZ KD REKEDLK
TERUCITBE SN -7z, RIEBE TR REE TIE TEC NI FE LR O D1E)
ICTRZENL 2 D~ 7243, BSA BECILRME OB ERILES TEC OZEREE/N R S,
F-BEICEEMIOER, R LEZERIECRO O, HRABETIIBSAELY
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LR TER L . R IIBENE B O R A ZR e oy EFEBRORAME(L T R &
AEBEISN o0z, £70 HEISRE L7z BRI Z O Tz ki b 70 MR
LIZFER, WTROBEICBW TS me . T #ifa, B MaOEE R Sz, BSA
B, PR CIXEEMBOB G0N ITER > THY  me AR LEJRBEL T
7=, RMEREICRT 204 M A URBEOBRE TR, SEREEIT OPNmRNA O A0
PUTEI L TV 23, BSA B Tix OPNmRNA OB E AR FH I A2 T MCP-1ImRNA 73
FH LT/, JFABEO OPNmRNA OB EL BSA B~ TR L7z, *TRREE
LOBWEAR L, £72. MCP-ImRNA OFERITRD LignmoTz,
LLEORERN G BRBEL Y LIRVRRKEEELRE L, LV REIRERENLE

BRARHT 2 &, mERTIIAGIEEISND I ERTRSNT

L. OM O4RERER L ORMERE OB RREREORBFIRE L EEROE
B, B L ABHEMBRLEOEORER NS OM O TIH OFE - ERIZITRIREES
CEAEARMSEEL, EAROMBEOEE —H L TRMBERES ., EEMRREID
WITT 5 Z R ENT, 72, FE~OMIREEIZRME MBS THEIT D OPN,
MCP-1 &\ o72H A A v ORERBEOEIEEL, CNLEORERLIOTA L7
A UOEBRIT. EARAEBISEL ZLICEVETHZENTRENT, ZOZ Enb,
OM @ TII Tix. REREFEEICERT HEERN TEC OFREEHR, VA F A D3R

HAEFEL, ME~OMREEZEET D LERIT N,
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Summary

Chronic glomerular diseases, regardless of primary disease, lead to
tubulointerstitial injury (TII) as a common complication. Close pathological
analysis has revealed that functional impairment of the kidney correlated better
with the degree of tubulointerstitial damage than with that of glomerular injury.
Therefore, inhibition of TII is important treatment strategy for renoprotection. TII
1s histologically included tubular atrophy, mononuclear cell infiltration in
tubulointerstitium and interstitial fibrosis. Recently, a clear relationship between
interstitial inflammation and fibrogenesis has been demonstrated.

Recently, proteinuria, develops in chronic renal failure, themselves may elicit
proinflammatory and pro-fibrotic effects that directly contribute to chronic
tubulointerstitial damage. Therefore, proteinuria becomes the focus of attention as
the important factor pathobiologically.

Osborne-Mendel rat (OM) develops glomerulopathy with overt proteinuria in early
life and the renal disease progresses into chronic nephropathy earlier than that in
other laboratory rats. We assumed that the OM might be a suitable model for
studying mechanism of progression of chronic renal failure from nephrotic
syndrome. In chronic renal diseases, TII more significantly contributes to
decreasing renal function than glomerular injury. There is no investigation about
the pathogenesis of TII in OM.

In the present study, the author investigated the pathological features of TII and
its relationship with glomerular injury or proteinuria on a progressive nephritis in
OM. Furthermore, the author hypothesized that the pathogenesis of TII may be
associated with proteinuria and two experiments were performed to investigate the

relationship between proteinuria and TIIL

Chapter 1: Pathological investigation of progressive nephropathy in OM rat
Male OM at various ages (5- 20 weeks) were used in this study. Urinalysis using

24-hour pooled urine revealed that the level of total protein significantly increased
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more than that found in the age-matched females. In sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE) of urine, a band in the albumin
(Alb) region revealed at 5 weeks of age. The band was obviously thickened and other
bands of higher molecular weight appeared at 10 weeks of age. Serum creatinine
(Cre) level was significantly increased compared with that found in the
age-matched female at 20 weeks of age. Histologically, there were hyaline droplets
in glomerular podocytes at 5 weeks of age. Furthermore, adhesion of the visceral
epithelium to Bowman’s capsule and segmental glomerular sclerosis were seen at 7
weeks of age. These lesions were age-related and obviously progressed at 13 weeks
of age. No inflammation was occurred in the glomeruli during the observation.
Hyaline droplets in tubular epithelial cell (TEC) cytoplasm were recognized at 5
weeks of age. Then, deposition of hyaline droplets in TEC cytoplasm and dilation of
tubules were aggravated with age. TEC showed swelling and vacuolar degeneration
at 13 weeks of age. At 5 weeks of age, mononuclear cells were scattered in
tubulointerstitium. The number of mononuclear cells in the interstitium
significantly increased at 10 weeks of age. Diffuse TEC injury and interstitial
inflammation accompanied with fibrosis were recognized at 20 weeks of age.
Immunohistologically, TII was semi-quantified by a marker of TEC injury
(osteopontin: OPN), mononuclear cell infiltration (ED-1, CD3, CD45RA) and fibrosis
(alpha-smooth muscle actin: o« -SMA). OPN were expressed in TEC at 10 weeks of
age prior to development of morphological changes and the positive TEC
significantly increased at 13 weeks of age. In addition, hypertrophic epithelial cells
of Bowman’s capsule were OPN-positive but podocytes and mesangial cells were
negative. Mononuclear cells in tubulointerstitium consisted of ED-1-positive cells,
CD3-positive cells and CD45RA-positive cells at 5 weeks of age. Infiltrating cells
were mainly T cells and influx of these cells was significantly increased at 10 weeks
of age. «-SMA positive cell appeared around the dilated tubuli and Bowman’s
capsules at 13 weeks of age. Local mRNA expression of monocyte chemoattractant
protein 1 (MCP-1), one of the most powerful mononuclear and dendritic cell

attractants, and OPN, a macrophage chemotactic protein, in tubulointerstitial area
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was examined using dissected tissues by the laser microdissection system.
OPNmRNA was expressed at 5 weeks of age. Meanwhile, MCP-ImRNA was
expressed at 10 weeks of age. Then, both expression levels of mRNA increased with
age. OPN expression means TEC transdifferentiation which might be caused by
excess reabsorption of the urinary protein recognized as hyaline droplets in TEC
cytoplasm. In in vitro study, transdifferentiated TEC expressed interleukin-1 and
tumor necrosis factor alpha which were induced by OPN and major
histocompatibility complex (MHC) class II. It was speculated that these cytokine
and MHC antigen expression were associated with mononuclear cells infiltration in
addition to OPN and MCP-1. In conclusion, the occurrence and development of TII

might be associated with the stimulation of the tubular cells by protein in the urine.

Chapter 2: The alteration of tubulointerstitial injury by suppression of proteinuria
using angiotensin-converting enzyme inhibitor in OM rat

From the conclusion of chapter 1, the author hypothesized that an inhibition of
proteinuria reduces TII in OM. Therefore, the author examined the effect of
anti-proteinuric treatment on glomerular injury and TII by administration an
angiotensin-converting enzyme inhibitor (ACEi: lisinopril) in drinking water to OM
from 3 weeks of age to 13 or 20 weeks of age. ACEi significantly reduced systolic
blood pressure and proteinuria. In urine SDS'PAGE of the ACEi-treated group, a
band in the Alb region appeared weakly. However, there were no bands of higher
molecular weight. The serum Cre level of the treated group was significantly low
compared to untreated group. Histologically, severe hyaline droplet formation in
podocytes and adhesion of the visceral epithelium to Bowman’s capsule were
inhibited in ACEi-treated group. There were a few hyaline droplets in TEC
cytoplasm and small number of macrophages and T cells were scattered in
tubulointerstitial area in ACEi-treated group. No morphological changes and OPN
positive cells were recognized. OPNmRNA was slightly expressed In
tubulointerstitial area of ACEi-treated group, however, OPNmRNA expression was

significantly reduced compared with that found in the age-matched untreated group.
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Furthermore, MCP-1mRNA was slightly expressed in tubulointerstitial area at 20
weeks of age of ACEi-treated group. There was no expression of OPNmRNA and
MCP-ImRNA in the glomeruli of ACEi-treated group. As the inhibition of
proteinuria by ACE1 treatment coincided with alleviation of TII, we expected that
the cytokine expression such as OPN and MCP-1 was induced by proteinuria due to
glomerular injury and these cytokines might induce mononuclear cells infiltration

in tubulointerstitium in OM.

Chapter 3: The alteration of tubulointerstitial injury by protein-overload
proteinuria in OM rat

To confirm the hypothesis that leaked urinary protein may play an important
role in the pathogenesis of TII in OM, the author therefore injected OM with bovine
serum albumin (BSA) to aggravate glomerular injury and proteinuria to see the
modification of TII.

OM were assigned to three groups at 4 weeks of age; intraperitoneal injection
(IP) of 3.5mL (1.0g/ 100g) of BSA (BSA group); 3.5mL (1.0g/ 100g) of BSA with 75mg/
L of ACEi in drinking water (BSA+ACEi group); IP of 3.5mL of saline (control
group). All groups daily received the treatment for 3 weeks. BSA group developed
overt proteinuria compared with control group. The level of urinary TP of
BSA+ACEi group was lower compared with BSA group but the level was higher
than that in control group. In urine SDS-PAGE, a band in the Alb region was
stained weakly, however, there were no bands of higher molecular weight in control
group. In BSA group, a band in the Alb region was obviously thicker compared with
that in control group. Furthermore, the pattern of other band higher than Alb was
resembled to that found in the age- matched serum. The bands in BSA+ACE: group
were obviously thinner compared with that found in BSA group. There was no
significant difference of serum Cre level among three groups. Histologically, control
eroup developed few glomerular injuries, however, BSA group had severe hyaline
droplet formation in podocytes and adhesion of the visceral epithelium to Bowman’s

capsule. In BSA+ACEi group, hyaline droplets in podocytes were recognized but
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there was rare adhesion of the visceral epithelium to Bowman’s capsule. In addition,
there was no inflammation in the glomeruli. In tubulointerstitium, control group
showed only hyaline droplet formation in TEC. In BSA group, however, there were
severe dilation of tubular lumens and vacuolation of TEC. Furthermore, multifocal
mononuclear cell infiltration and fibrosis were found in tubulointerstitium. These
lesions in BSA+ACEiP group were milder compared with BSA group.
Immunologically, macrophages, T cells and B cells were infiltrated in
tubulointerstitium in all groups. However, the infiltrating cells were mainly
macrophages in BSA and BSA+ACEI groups. In control and BSA+ACE1 groups,
OPNmRNA slightly expressed in tubulointerstitial area, however MCP-1mRNA was
not expressed. In BSA group, OPNmRNA expression was significantly higher than
that in other groups and MCP-1mRNA was distinctly expressed in tubulointerstitial
area. In conclusion, as protein-overload induced more severe glomerular injury,
leaking larger amount of protein from the glomerular and severe TII than

spontaneous injuries, urinary proteins might closely related to development of TII.

The results of this study suggest that TII in OM might be result from
proteinuria due glomerular injury. The severity of proteinuria might be related to
TEC transdifferentiation, tubular injury and cytokine expression such as OPN and
MCP-1 in tubulointerstitial area. Influx of mononuclear cells in the interstitium
might be related to the cytokine expression from the TEC by stimulation of urinary

protein.

72



	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076



