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Existence and Function of Renin-Angiotensin System in Renal Interstitial Fibroblast
Tomohiro Kikuta (Department of Nephrology, Saitama Medical School, Moroyama, Iruma-gun, Saitama 350-0495,
Japan)

Tubulointerstitial fibrosis (TIF) is considered a valid marker of progression of diabetic and non-diabetic
nephropathy, that correlates negatively with creatinine clearance (CCr), and functional outcome. Since a number
of clinical trails have revealed that angiotensin converting enzyme inhibitors (ACEi) slowed the rate of decline of
renal function in proteinuric patients, it is suggested that ACEi can directly and/or indirectly affect TIF. Therefore,
to test this hypothesis, we performed a prospective study for 3 years focusing on the effects of ACEi on functional
outcome of patients with IgA nephropathy (IgAN) in relation to the degree of TIF. In the control group treated
with amlodipine, the degree of TIF was negatively correlated with the reduction rate of CCr (dCCr), which was
consistent with previous observation. By contrast, in the group treated with ACEi, the dCCr index was attenuated
compared with the controls, and there was no correlation between the degree of TIF and the dCCr index. The
latter suggested that ACEi had independent effects on renal fibrogenesis. Subsequently, we performed in vitro
experiments to test whether angiotensin Il (Ang II) and aldosterone (ALD) had direct profibrotic effects on
cultured human renal fibroblasts. Human renal fibroblasts expressed Ang Il type 1 receptor (AT1R) in vivo and in
vitro. Ang Il stimulated fibroblast proliferation, and type I collagen production of human renal fibroblasts via AT1R,
especially in fibroblasts derived from a fibrosing kidney; this effect was partially mediated by secreted TGF- 3.
ALD could also promote proliferation of fibrosis-derived fibroblasts. In conclusion, ACEi can efficaciously retard
the progression of IgAN with and without TIF equally, which is supposed to be partially due to its direct effects on
renal fibrogenesis.
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ACEMHFEHE, X UHIPREE « B EWrHEZ T ASIC
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BARDOHETIC K 2B MEENEE ZFELAHIML T
WBM, TNETHHERREDN DD > IEHEAED
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HEFTFHIHNC R 2D X T EAMKICEKD, WL
DM DEBELEDHASMTERDDDH . TD—DIF
MEDT Y s a—)LIBX OGO ESROEHEZRRIC
X0, BlEEIZ U & LicitEes DR EN KNS
KXok THBY. TH LERTEHEDS BT~
A7 vy EEESE (ACE) [HESRIE, [EIELII O
JPIC & B BRHENENHS TR > THED?, [EHERNR
DE > EBRNAIV YT LIEEFIEFE(CCB) & b hiE
TEo B EMLUTWBEERDIDER STV,
ACE FHE SR D i 25 R8N R AT B ik 720 Tz < D2

B EERARAE AR A E
(T 16 4 12 A 3 H %Zf1)

fat U7z, ACERHESKIE M & Lbiig U T i sE,
DAREDOFIERF RIS D X BEMNH - 727, %
JEIC K SRR REOK T & LT, fEERIAHPoun
POBZL=V-TUFEXT YV RA) REBII LT
DRSO RARDIFIE L, Z DM RARD.OAE
KBXCOEHBKROBEME TV V) NDOHE
WRUE STz, K, DI E ORELF I 137 >
FAT7 v type | ZBKRATIR BMFEEL, 7V
FA4 7> 21 (Ang D FEHIC K O MRS 5E>HIAE A
HESWRIHE NS T &, 7IVRZXT71a 2 (ALD)
EHE VF a4 RZEARZ N U THEBRORN R 2R T
T EMHENDENTNBEY. TDXSITOIE TR
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RAZRDAFTE L BRBEIC X T 2 MG EA TV B D, &
ikl 351 B AAFERAZRDOMENT T TN TR,
FIEBENEDOHETIIARERABBEDFEHt TH BT
IZ, EITORRFICNS AMEHIRERADN BTN TE
7o, EETIE D B RHHL OB A2 OHETICIET L
A EEOEE DL R ZH> T0E EEZEZ D
NTW23Y. UL LA S EMEDRHMEILIS RN %M
SIS DREZRIC LT+ T <, M EDOTRTH
DARHEF I DEEICDOWNWTE —EDEENME SN
TVRVWORBIRTH 2. F BRI B B E O
ITICH U TR EG B 2R RASR & T EARHME (L DB
MR L7eitst s D a <, SREEM CHEEZ N 2
17 - T IgAEHE (IgAN) FBF 1319 % ACEFH FHHE ORI R
IWEAE L ED K S 2 A L TV A MICEET
BRI 2T o1z, EHICFDRERICH D E
g b MRHELFRIAEIC B 5 RARDTEE & HEEEICES
ERAY S GRS ol el
h &
<BERRBRZE> B K ERR 20T K U2 O B iR
BT, RHFKEONAZ T2 L7z 5 2 TH
BEWMESNTHARANIGANBE 9 NZX G L Ui, Xt
RO, Hbi THEMZTT > 1218-651% D IgAN
BETINE CTRIEBEIEDOBRBEN ZNEDEL
7o, IGANDZWIE, gt TIgAD A =k
BHZRD, D, NPEWEIR A TAY 2 F T LI
HEMERERIABE RICHY T 21822 L TV B HlDH
L, BAERGED RN E 2R 5 & DR
Ufz. EOICHREBE UTHERE, ®IEME, ik
e, 2TV T =T X, RKWRZHET BHIE
BNIBRAS U 7z, ik & Nz 835 %2 ACE FH & 38 #¢ 5.1
(n=26, temocapril ¥ 7z (X trandolapril (1-2 mg/ H))
& CCB#: 5.8 (n=23, amlodipine (2.5-5 mg/ H))®D
2BRICHEAEAICHR D U Tz, BRIER O HICEI L T
&, YRToOHEmE%130/85 mmHg & L, %I
Jitx U a = B W & arotinolol (10-20 mg/ H), F R 3
Trichlormethiazide (2-8 mg/ H) Z i L 7z. BEkIKFIC
M+ A3130/85 mmHg DL R DFEFN DV TS A D i
DEAERFE L. mMEBXTMmE 2 L7 F =2 (Cr)
EDOWE, JREEEX DR & & 3FEMMHMIT L.
SLT7FZr V)75 A(CCr) (2hiF)id 14 1A
DL ERIEL, 3FE/OCCrOZ (D iEE (dCCr index)
G TR D CCr i) - CE B IKF D CCriE) }/ (G gt ikg D
CCrfif) & L CHE L.
<RBHEBEE> BEMTHEONIRARIZ4% /3T R
WLT7IVT e RTHEERNT 7« A L. 4 um
YR, BT 7« v BUKW 28T~y Y >~ b
) 70— LMD Getads K Otk b2 gt 7z fiaf 7
U7z, JURMTED BTG LIE & U Tld proteinase KALEH
(10 mg/ml, 37°C, 157D HBLUTY A r/nyT—7

ez

WS (7 VBN Y 77—, 1043 X 2[8]) Z F W 7z,
WRPEIV A F 2 X —EHED T, 3% H,0,258
A&/ —)VCh L%, NRTMED A F 13 Biotin
Blocking System (DAKO Corp., Carpinteria, CA, U.S.A.)
TYAY LTz, 1%k L2 38V > ki (PBS)
THLPE (i, 307D D%, —XyihZz ZTRER
ZRRIRICTE N L4°CT—WghE L7z, HVic—RBifk
EFRMRERITLITOMED TH 5. HIATIRV Y FRY
27 11— )L 1gG(1:100, Santa Cruz Biotechnology, Santa
Cruz, CA, USA), #HAT2RV Y FRY Z7ua—F )b
IgG(1:100, Dr. Robert M. Carey & © fit 5. University
of Virginia Health System, Charlottesville, VA, U.S.A.),
“XRyukE LTk e A F AL LIl U FIgG v R
) 71— )U1gG(1:500, Santa Cruz Biotechnology) 7%,
> 7 F )L @ Al #H Ak 1T & Vectastain ABC Standard Kit
(Vector Laboratories, Burlingame, CA, U.S.A) B X T
AEC Standard Kit(DAKO) 7 i\ 7z, & KOG B RS T D
VeI PBS 72 FIV T340 X 3[mlfT - 7z,
<BISHEILSEI ORI > MTHMIC 1) 2 REHEL 58
BOFEMIE YL > L2015 3% N CHAEAICEERL
FHEIC BT - 72", BEMBIE S IZCCD A X 5
(HC-2500, Fuji Film Company, Tokyo) % F \»C I >/
Yo —Z—ICHDAH, HE{§LE 7 - (Mac SCOPE,
Ver. 2.5 Mitani Corp. Fukui) %z i\ CE &k (TIF
index) U7z, ZOBHIFICE N 2 REkMA S X OIRE
REYT T T 2 a VB 7.

<IFEMAE> EFE A OBMMHKLITS) £ 72id, HAk
EIC HE R LR D EED b N2 B E RO Mk
(HKk188) i 5 K 37 & A7z b I~ B 1] B R i 28 i e 1
Frank Strutz{#+-(Department of Nephrology, Georg
August University, Germany) & 0 it 5. T 7212,
Dulbecco’s modified Eagle’s medium (DMEM)!Z 10%
fetal calf serum (FCS), 100 U/ml X=>V > X100
pg/ml A LT AT U RINA TR VT 5%
CO,, 37°COZMTHHMHMERF L, {E5%3-10 kKM
a7z S2ERIC V2. Hk173 & Hk188 DR BIBLIZIH 5 A
ICHE D T ENREINTED, ZRNENIEE OB E
ERRMELIRZ 2 1 S B ORI Z KK L T\ 5 & & 2
5NTV3Y.

L7 R2—NAVT740 77 veA4>240 )V
L— MLy 7ay 7)Yy FDOHK1I73 &
Hk188 & (KI5 Hz (DMEM, 0.5% FCS, 100 U/ml -\
=2V, 100 pg/ml A M LT b= A2 ) TA8IKE
BEBLETZ—NNA VT4 VT T v A" 1o,
107" MO RN e R Ang T ([1251)-[Sar,Ile8]
Ang 1) BXT, BEIEHEERICIZIFEHEDAng 1T, AT1R
¥ (CGP-48933, Novartis Pharma AGX O {it 5.,
Basel, Switzerland) % 7zI1Z AT2RfEH13% (PD-123319,
Sigma-Aldrich, St.Louis, MO, U.S.A) % 10*-10°M &£ ¢
R OREETHW . 4°C, SHETBEORK, #EALT
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WEWY) H Y REFRL BICRY 2 )VEKG LI PBST
2 [P L, Hife% 1M NaOH/0.1% Triton X-100 Ci&
fid U7z, GG A o~ A 2 —THlE L7z,
<P, 7y tEA4>10ecmT ¢y ¥ alcFEE LY T O
> 7))V k OHKk173 & Hk188 % K Ifi 1/ K% Hh T 48
RERIRG 2 L7214, 10° M D Ang 1T 38 X O ATIRFEHi38
(CGP-48933) 7% FHW TS T 30FPRTHIIHL L 72, i
WK L7220 % @358 1 mlZ 2 CHEU L, 205
K FicEiE%, 4°C, 2000 g, 1577 0hE.O0L. E
HEETIRAT 4w I Fa—TIBL, pHigRHEE &
A 1215 M KOH/60 mM Hepes /3w 7 7 —%7§ K L
TpH 75ICEREE L 7z, RIS iz ¥ > 7))L T d-myo-
IP,[3H]assay system (Biotrak, Amersham Pharmacia
Biotech, Piscataway, NJ, U.S.A.) % FW P, &2 5l U 7z.
<HHBRIETEEAER> 247 = )L T L — M IC10* cells/well
THK173 £ Hk188 7z #&fE L, 9 X T DML A i I
Peas U 7e % (R 6 By R 2 15522 7 B IfTL 7 e i 1 52 48
U7z, 48R #2IC LA R O F A I K U HfIFiA Z 4
RISR T A G D THI L 241 [ % 1 e 2 (=]
Y U7z, 107°-10"°M @ Ang II (Sigma-Aldrich), 10
nM-100 nM D ALD (Sigma-Aldrich), ATIREB XU
IE VT I A RRZAEREHIHE L U TCGP-48933,
spironolactone (SPL) (Sigma-Aldrich) & 51C, HHEEH
HaD¥E5E 2 RIELS B Y A & H1 A > TdH % transforming
growth factor- 8 1(TGF- 8 1) ® Hf1Hi1A (H1TGF- B 11
A&, 50 pug/ml, Genzyme, Cambridge, MA, U.S.A.) 7
W, TS OFEFDHUAZ 37 F IR i 5 i 72 o
PafE & U7z, fifakE%E i3 [3H]thymidine DY O JA 7%
FEENC U7z DNAG R EIC X o TRl L7z, EEdSEH,
Pk 20 el G O 1IN 4 Ref R 12, 5 mCi/ml
@ [3H]thymidine Z S5 RN U 7z, SBHE TIRFIC B
V7Y v TRz [EII U PBS T 2 By, T8
fi#/\w 7 7 —I1ZC (10 mM Tris, pH 7.5, 125 mM NaCl,
0.1 % Nonidet-P40, 1% SDS) il DR EY *— %2
Bz, [MMlkz 75 A7 7 A4 3—7 1 )L Z—(GF/C,
Whatman International, Kent, UK) I Wt UY & &, 20%
trichloroacetic acid(TCA), 5% TCA, 80% LT &® / —
VTR L, Wolt%, 7 4 )b 2 =15 T s =
vV UFL—3 g vhw 2 Z—(Beckman Instruments,
Palo Alto, CA, U.S.A) Gl L 7z.
<IB5—472(COLI) EEERE > Hk173 & Hk188
67 )V T L— MIC10’ cells/well THEREL, X
T OMBEA E I #285 LIz (R 6 %) B & ik 7z
B I 775 B M I e 4 U o, 48BE R #2102 107°-10° M D
Ang I (Sigma-Aldrich), ATI1R$5H3(CGP-48933) %
XU HiTGF- B 1 H11K(50 pug/ml, Genzyme) 7 f& 3 I
RTEDIINL, & DIC48WERRG & U 7215158 L
ZRIINU 7z, Bl l®a s —74 e indirect
enzyme-linked immunosorbent assay (ELISA)IC T
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ZHELETI— FMER, 3008 T 5. 01%
Tween20% & LPBSTHLH R, 7w F 2Ty
7 7 —10% ¥ FL, 0.1% Tween20, 0.05% NaN, %
FEPBS) T, 300y s kfizTay F T
L, DOWTHZayF >INy 77 —ICHRLK
i as -7 ooy FRY 7 a—7)bIgG(1:3000,
Chemicon International, Temecula, CA, US.A.) & ZEiR
RIS E BTz, VeiERRICHIR L7277V Y
T+ AT 7 Z—YEI Y T FIgGhik, BLUHE
'H & L T Disodium p-nitrophenyl phosphate % F\ T
TL— MCWE LT b o 1RO S — 7 V2 5E
L.
<HREHLIE> AP THW T —XIiE, FE e
AR T&R Uz BEM O LT 13X Analysis of variance
(ANOVA) 7= H \», % = bt #8 #% & IC 1 Bonferroni/
Dunnett’si% 7z F 2. 1G5 % K Z #iat 2
=0l YA DN il

fm R

<BRRFFZE > AHIFEIC BV THGR & 75 o T2 IEF| D%
FAUAIF 3 K U T IR (34 1%) D M £ fiEi 2 (Table 1) I

RS BHIRREO S, IMEIH S K CHRsRAImE, 1niE
Crfd, —HRMEHAPHE, CCr, TIF index®d £
it ICE B AR Ia o Tz, (Fig. 1a, b) I3 TIF
index DFHU DO Ef&H 2R L TCH YD, (Fig. 1b)IZIBLr
B AROTD R E A E L e L CERllE Nz ez
RLUTWA. 3EMOBISHE TR, WifE CUE - 45
sREAIE & & FIRRFICHRAERICETLTED, &
BT E A 2 2R U e, 3T R I EIS DWW T iy
BRI TR AZEE RS b > 2. ] L /zarotinolol,
Trichlormethiazide % 5 & (3 ACEfHE K TH T2 WV
MHIANC B > Te DT 2N A B A X g o 7z, 1fiiE Cr
XA, Wmite & FRERICH D, KTHRFE
MR CHEA RO RN Tz, —HIRPEE PR R
IZDWT, ACERHESERE T BRI LE TR T I
KB EGRRADZRD =0, CCBEETIXT LA BN
MicH -7z, L L, MR TIIR TRE AR
PRI o To. BIEIARE KU TR D CCrip
5HEH & N7z dCCr index (& i BFIC I8 W) T I A

Table 1. Demographic data *means p<<0.05 vs year 0

ACEi group (n=26)
Year 0 Year 3

CCB group (n=23)
Year 0 Year 3

Age 35+2

Gender (M/F) 8/18

Systolic BP (mmHg) 143+3 120+ 2 *
Diastolic BP (mmHg) 87+2 73+£2%*
Serum Creatinine (mg/dl) 1.07+0.13 1.18+0.26
1.09+0.16 0.79+0.36 *
92.8+6.2 85.5+5.5
16.5+1.7

35+3
12/11
140+ 3 122+ 2%
83+2 T4+£2*
1.02+0.08 1.23+0.42
1.10+0.15 1.33+0.62
90.8+7.1 85.5+7.4
14.0+1.8
-0.06 + 0.03

Proteinuria (g/day)
CCr (ml/min)
TIF index

dCCr index -0.02 + 0.02
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&> 7z. TIF index & E KD I 1Z 55V IEDOFHEE %2
7= (Fig. 2a). BAEHFOTIF index & dCCr index & D
MICIZ CCBRETR DB ZRED, MIERE 1 5 S
F EBBET RN & T BEROWE & —E T B

Mz Uiz, —J/5, ACEFHFESEEE TRk DR AR
HHENT, HLMEMEEREZIES FEFICBNTE,
B RRERE H O TR, MEREZ DR WER &
[FIFEE T - 7z (Fig. 2b).

R s R T e N
Fig. 1. Representative renal histopathology of IgAN with TIE.
a. The area of TIF is shown in blue on the MT-stained section.
(x 100, MT) b. Most of the blue area in Fig. 1a turns green,
and the green area is quantitatively evaluated by an image
analyzer. The TIF index is 11.4% in this case. (x 100, MT) c.
Immunohistochemistry with anti- AT1R antibody revealed that
not only glomerular, vascular and tubular cells, but also some
of interstitial fibroblast-like cells are positive for AT1R (arrows)
within the TIF of IgAN. (x 100, AEC) d. A negative control for

immunohistochemistry. (x 100, AEC)
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Fig. 2. Clinical and pathological correlations. a. In both
groups at baseline, TIF index shows a weak, positive
correlation with urinary protein excretion. b. At the end of
3-year follow-up, in the CCB group, TIF index was found to be
positively correlated with dCCr index. By contrast, in the ACE
inhibitor group, there is no correlation between TIF index and
dCCr index.
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<Hk173 & Hk188 |c BT B #EERx Ang || SREHRIR
DIRFT> b BRI O Sy HH R R C IR
(BN ZEIC AT 1RO IE MR AR 5 N7z (Fig. 1c,
d). DEIC, AWIRICHWZ e N BRI RHES
B 2 BEEEN/R ATIR I X UAT2ROFEE Mgt Uz,
Hk173, Hk1881d & & I PEIFIN e E% D Ang 11
ZREE Uiz, MBICHS &9 2 1% Ang 1T 1E JEAEER Ang
I 35 & CATIRHE 413 (CGP-48933) I & D gk 71t
ICEE N, AT2RHEHIH (PD-123319) I [Al K D
SR R E 75 - 72 (Fig. 3). & 51T, Ang I AATIR
BB Y R Ay Yy —L LTEEEINS
A/ b—=)L3V VAP ZRE LIFER, wWIho
MRk T Ang TTRREIC & D IP, AABEAI L, CGP-48933
PRI K O P, DA IS S NS T &M HER S N
(Fig. 4). DL X v Hk173 &£ Hk188!3, Ang I OFEEIC
Ko TR LBIPEEZHIAL 5 5 ATIRZ B L
TWBZ LRI N,

<Ang Il AR IETEIC R IF T &> 10°M, 10°M
DAng T fFIT VI NOMPFEFRICB VN TEHREIC
[3H]thymidine DHL D SAH B Z I INEE D, T D
7 F 13 AT1R#S 41356 (CGP-48933) ¥ 5 C 5 & 1c, #i
TGF- 15K D N T — & il & N 7z (Fig. 5). $it
AT2RFEH13 (PD-123177) ¢ 5-Cld Ang 1 il 5 &
BEANINWT & (T— 2R HER), CGP-48933% %\
WEPITGF- B 1HUAE I 5. T ld [3H]thymidine D HY O
IABBRICEEN RN T & R L7z (Fig. 5).

<Ang I B*COL | EEAEICRIF T 2 > 10°M D Ang 1148
IR, 58 iS5 COL T nfyAMEFy i i s 1%
Hk188 CHEICHIIN L 72 Hk173 TRk D277 72
¥ - 7= (Fig. 6). Hk188IC #5017 % Ang I ®COL 1

a b €
Non-labeled Ang Il CGP-48933
240 240 240

200 200 200
160 160 160

120 120 120

PD-123319

Bound [1251] [Sar!,Ile?] Angl (cpm)

80

56 7 8 9 1011 12 56 7 8 9 1011 12 56 7 8 9 1011 12

B Hk173

Competitor concentration: log[-M] ® HKIs8

Fig. 3. Human renal fibroblasts possess Ang II type 1
receptors. Renal fibroblasts Hk173, derived from a normal
kidney and Hk188, derived from a fibrosing kidney possess
ATIR binding sites. Displacement of [1251]-[Sar1, [le8]Ang
II binding from renal fibroblasts. Competition of the binding
of [1251]-[Sarl, Ile8]Ang II by increasing concentration of
unlabeled Ang II (a), CGP48933(b) or PD123319(c). Data
represent the mean of 3 independent experiments.
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PEAERAINVER 1, CGP-48933 T5E42C, HiTGF-B1#1
& T HH & N7z (Fig. 6). CGP-489333 % W & it
TGF- B 1ifAHIEZ 5 TId COL 1 I Z b T
& EERE L 7= (Fig. 6).

<ALD A HRRZIETEIC R F T 522 > ALD SRR I
Hk188 @ [3H]thymidineHY » jA & &7 B hn & & 7= (Fig.
7). HK173 & [Akk DM Z /R L7z AYALD 100 nMIC %
R2ETHERBEME TN Zah -7z, HKI8ICHIT S
ALD OFEMIE 10 uM D SPLI% 5 & D sg i il X fu
7z (Fig. 7). TO#E5IZALDIC X % [3H]thymidine B »
IAREEINVERDIRE 2)VF 34 RZEEEN LT
5C &9 5. —J7, ALDIZHK173, Hk188\ 9
NOCOL I EAEBREZLE A - 12 (F—2 A ER).

(pmol/108 cells)

25
O Hk173
O Hk188 *
20
g .[ * p<0.05
£
£ 15 1 *
g 1
=]
o
© 10
B
-
&
T
5
lTi
o L= I

CGP-48933  Angll 10°M

+ CGP-48933

Control Angll 10°M

Fig. 4. Stimulation of renal fibroblasts with Ang II evokes IP;
response. Ang II at 10°M induced significant IP, responses in
both Hk173 and Hk188, and these responses were abolished
by pre-treatment with CGP48933. Data represent the mean of
3 independent experiments.

2.0
O Hk173 .
P
Aé O Hk188 I _I_ _I_ *
s L5 I * p<0.05
1.1 [
1|t
= I l 11 T J.
310 l 11 T
I [ L
g
Q
0.5
0
< e}
“, Y, T, Y, Y, U 2%, NN
7 g s 0g o, %, % o, oy %, %,
2 % e % 7(539(5,;7 4 O@é@

Fig. 5. Mitogenic effects of Ang II on renal fibroblasts. Ang
I at 10° and 10° M significantly increased [3H]thymidine
incorporation into both Hk173 and Hk188 cells; this
was blocked by CGP48933 and partially attenuated by a
neutralizing anti-TGF- 8 antibody. Data represent the mean of
3 independent experiments.
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AWMEICB WV TIE, F£ITHERECREZMNES
[gANJERNIC BN T, ACERHFEHEMNCCBIC HLi L T’
BERERSE DT 2RI L 5 2 ATReMEA RS NIz, Eiz
BEgfa 7z W /et ¢, Ang IAATIRZ LT
M B E AR O 395 & MRV L E D PE A 2 TS 5
cl, EHICALDEIE VT a1 RZRIEENLT
[ OIS Z S % & E MBS TR - Tz,
F7z, MEOMHLIRZEIZH 5D 2 BREBICHFEL T
HETBZEITHD, R THED LFTERETE,
OB EBICEB N TEHET D S a[HetEE HIcdH %
EEZTVS.

2.0

O Hki173 '[
O Hiss

Relative COLI production

Fig. 6. Effects of Ang I on COL I production in renal
fibroblasts. Ang II at 10°°M significantly enhanced
COL I production in Hk188, but not in Hk173 cells. This
enhancement was blocked by CGP48933 and partially
attenuated by a neutralizing anti-TGF- 8 antibody. Data
represent the mean of 3 independent experiments.

2.0
O Hk173 *

O Hk188

Relative Cell Proliferation

\70 (2% {00
%y Ce

Q’«), J(Qo 7{0 “Qo (2% x%o
o % <%

Fig. 7. Mitogenic effects of ALD on renal fibroblasts. ALD at
30 and 100 nM dose-dependently increased [3H]thymidine
incorporation into Hk188, but not into Hk173 cells. This
mitogenic effect was blocked by SPL. Data represent the
mean of 3 independent experiments.
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AZEC BN TEACEEFERI TEI N B0
EHIREADRN R 2R U 72h, TIF indexZEE L&
e, BISSR TREO CCr, dCCr & &1 ACE BHESEET,
CCBEtOMICHE A ZRDIEN > Tz, EHRIEZNH
MTEBAEDHERFTHBETEELAND S,
ZTOMHEE LT, REMADS BT NI EH DTN
PRANE bR (PTEC) THRINE NS EE, @R &
H e W PTEC 72 1 AL UFE & O J=3 Fiv I8 U A 90 &L
(Ang I, endothelin) > Z&iEPERIRIE 2 555 2 YL
(monocyte chemotactic protein-1, osteopontin), & 5
IZTGF- B1D & 5 s  LAEER T2 i 9 2 AT ae
MEFIEN TSP, LA LADDS, HIAU v MK
Pk zZzHOWTRKREOEARZEE L IZETIVEYT
&, 6 7 AHOBIZUARHICRIE ORRMEL 24 Cah o
EITBHHMELHO, RPEAORBRETTEL,
BROEIM R EEARZECBERE > TWBIE
HERMNEELEEZAONS. EI, ACEHERNE
FRZ5 9 T & THIKZRH#ET % & i L7z AIPRI
& REIN study™ " Tl&, ARHIZHICLERZBOEMIRE
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dCCr index & TIF index DB % /R U 7z Fig. 2bic 5
W, TIF index 20131 TACE PR & CCBREDH]
IHERRIE3E %, TIF index 20 A DYA & R RHE(L
WA ZEDIRWEER T, CCBEEDACCriXiZiX 0T
HY, ACEfHERE DICCrid B X Z-01TH - 1.
[gAN (FHETT PR D BB RERE D BN A T 5 DI Tl
<, —RICET O Z R CORIHB A2 Wz
Y7 N —TIMEET 32, T4 BTIF index 2047
ORHITOR IERTHIEFE A LT LW DY TS
W—TIJET B BERETE o Tz alREMEDY & V. TS
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D H5NT, TOEHFFICBV TIZACEFEHENE
KRB T2 Lz EEZ BN 5.

[gANERI D g et TlLE FRAE LR B X URHED
MIIAATIRZHEBILTHD, —F, AT2ROFMIE
b g - 1z, T B OREIE Okada 503 7 A€
TV TCHiGT U RBORICEB L T, AR
FEIC B T ACE RH 35 380 EL e iy v 1 oD Rl AR A A L
BMFET BEEHITH L TIRZE DT EAVREE
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HERICBW TR E R 2R BRI E oMz
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£, FRHEFRINORTY - B & s SEE OB
50852 nFNICEAng IABBRLTWA T LW
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=

v EEZSNTO S RME E P OMIIEICEE 59 %
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5C LT, ARBREICEK>TER AT 4T T 14—
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e LTl T 2T 208 0H 5. £z, HAANICHE-
T %, angiotensinogen, ACEDi&{n £ & IgAN D
B 7%, L IFACERHFHHFIC X 2B BA\ORZ N
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