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A ] TxFER A R A FOK BT P AR I A

T HERHFE,E R, G AR AR, F OKL,IE R, TCAUR, A
(FA T BRI R F R S B Er R AR ) 510282)

[ ZE)BA WS N B A S JEEE A HFARAMTT (luvastatin, Flu) X A1 ZE A (cyclosporine A, CsA) EUK S 5
PER PRI ER . 73k . 348 30 JUEERRE HEM: SD KB, BEAILAY 3 20 OXS R . 45 T 28I K A il B s @ B skl . 45 7
CsA 30 mg/(kg-d); OIITHL 4T CsA 30 mg/(kg-d)Fl Flu 7 mg/(kg-d) . TERELGSHUEE 14 K, SLABEHLALSE 5 HORI, SE iy
5528 K, ALSEIATHI KR, USR5 41 B IE L S22 7R Ak, S e 2k 2 B ARKG I B 4120 Smad2/3 \Smad7 2 KLk
F-B1(transforming growth factor—B1, TGF-B1) MR FEHL, 254 I AL BRI IMAZ I B DI RE IR ISR, 53R 4258 1 )1, Flu
IRIT B IMILEF (serum creatinine, SCr) 54T R4 22 55 Togei 25 L (P=0.564) , 'FHEMEA NG 1 JETTR SCr 3 755 (P=0.000) , 5
PELHAESS 14 KA 28 KFNERILF AL 1743 . Smad2/3 1 M TGF-B1 fFEik 5%t B4 HL #5348 Jin (P=0.000) , TMif Smad7 2K 1135
KWL R (P=0.000) , Flu 733X 2 A ] s BERS AN [A] F2 3 b it SE4 R b5 . 3 AR A IH BRSO AE5 01,2 .3 il 4 Ji =2 [R] i) 26
TG i3 X (P=0.865.0.997 ,0.505.0.871 J% 0.540) , [F] A 45 20 14 H 7l = B /K SF- 76 4 [R] s [ 0 b3 25 53 SR 12438 X (P=
0.894.0.663.0.826.0.635 2 0.928) ,JAYT7LH 5 B FE LA 2 JAFIES 4 JA] CsA HIAMEWR JE A e 58 2425 5 (P=0.183 Fll P=
0.123), 45 Flu XA A SRR HRHEA R ER,

[ S8R UM T BR AR A BNELT 2 Ak KRR ; Smads; B4k AE K R F-B1
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Effects of fluvastatin on renal fibrosis induced by cyclosporine A
HE Hui ,DENG Xinjun ,WANG Mo,CHEN Hua,HU Jianmin ,LIU Y ongguang,Ll Min ,GUO Ying,
FAN Lipei,ZHAO Ming
(Department of Organ Transplantation , Zhujiang Hospital ,Southern Medical University)

[ Abstract ]Objective ; To observe the effects of hydroxymethylglutaryl coenzyme A reductase inhibitor fluvastatin(Flu) on renal fibrosis
induced by cyclosporine A (CsA) in rats. Methods :Totally 30 adult male SD rats were randomly divided into three groups.Controls
were fed with olive oil,CsA treated rats were given CsA (30 mg/(kg-d)),and Flu treated rats were given CsA (30 mg/(kg-d)) and Flu
(7 mg/(kg-d)) by gavage. Five rats of each group were sacrificed on the 14th d and the others were sacrificed at the end of the study
(the 28th d). Histological changes in renal tissue were observed. Sites and levels of expression of Smad protein 2/3,Smad protein 7
and transforming growth factor—B1(TGF-B1) were examined by immunohislochemisiry staining. Renal function and lipid levels
were measured in every week. Results;Serum creatinine (SCr) in Flu treated group on the 7th d was all equivalent to that of control
group (P=0.564). From the first week after treatment,levels of SCr in CsA treated group were significantly increased compared with
those in control group(P=0.000). Compared with those of control group,Smad protein 2/3 and TGF-B1 expression on the 14th and
28th d was significantly increased in CsA treated rats (P=0.000), while Smad protein 7 expression was markedly decreased (P=
0.000). These lesions were significantly ameliorated by Flu. Levels of total cholesterol (P=0.865,0.997,0.505,0.871,0.540) , triglyc—
erides (P=0.894,0.663,0.826,0.635,0.928) had no statistical difference at same time point among all three groups. CsA valley con—
centration had no statistical difference between Flu treated group and CsA treated group(P=0.183,P=0.123). Conclusion : Flu could
slow the progression of cyclosporine nephropathy.
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I ZE A (eyclosporine A,CsA) &) 1z v T
ar BB R PUHE R S 2R A B S PR R T
5%, MHZ 250 IR L5 i WL RIAE o2 B 0 2
PR, HA0 3 & AL Rl Z 7R HT 6 S H A 12 4~ H JE ik
WY BE 8B B R RINE A, e L A AR R R 18,991,
CsA B REPERY T 20 BRI B /N ek ik S [B] T
Ak A T BB TIREZ 9, AW L ek
7T (fluvastatin, Flu) A] U 52 B IR 27 AL FE B | ol
B DiRE , HHALH I AR T M6 25 s H Y
BRI, AR IR Flu X CsA BOR RS F R 0%
P B

1 #R5FE

1.1 F3shd 5 a4

BEFEHENE SD KR, PRI 200~220 g, 3530 2 A
I ERFR S S rhc , CsA GHT LB | i A 254 it ) i
fife TR . Flu CRIE AT, Al 25 4 41 ) i A T 281K . 7%
A4z K - (transforming growth factor, TGF)—B1,Smad2/3 il
Smad7 HRELH UL & (21 St Louis A28 7)) Fi2 B
B4, P Smad2/3 Smad7 F1 TGF-B1 —Hi kb £
FEREDLIA .,
12 SR %

30 H SD RELT LMEEN (AT 4340 0.037% ) IR &R
I 1 J S, $7 FBEALEC T #E 31 3 21 . (1) X IRZH (n=10) :
FERT A RRIONE I S 5 (2) B B 1E4 (n=10): T LA CsA
30 mg/(kg-d)HEE; (3)7A7 4L (n=10) . T LA CsA 30 mg/(kg-d)
M Flu 7 mg/(kg-d) 7 H©O, CsA Al Flu HIFG 12 h 2525, 50561
[ AERAIRAA TR R, g 4 J8, 29903555 0.1.2.3 4 A
F A AR BB W KA R AR AR A I3 3 7E 25 W A 3 2
JEIFN 4 JE BEHLEBUS A 5 HORR, BL 5% 5% B 24l
(50 mg/kg ) I s TH S IRRBTH 225 , VIBRBURA T 22K A | R
FHETUHE R F AL FE R R F AR IR B EAT AR [ 5 T 10948 7%
Dbk, Ak YIAL 4 wm FREGYIF . R R Z T
YR E -1 ALY % LS (SP) L1 Masson’s = (A4 {1,
BT L) i T

SP i« I IS BEEORS 6K, 3% H,0, % i 05 & BH B
PR S , S i R 95 CRATHURIE R, IEH /INVE
M TAER A, A0 —Hr bt Smad2/3 Hiik (1:50) |
BB Smad7 FiMK (1:100) 1 TGF-B1 Hifk (1:50) ,4 CHFH

T, FRAN AL Py Z A e — BRI AL BRI C A4
FRINAZ ,DAB WA R ARG B 4L, oo B BRI K . —
FORIE] PR R o

Masson s — 0 YL €0, . JIi 0 AR B TR i /K, AR A7
Weiger BROpANE G 8 ERFRITAE S04k | A 21 R Ve il 2100 U
1% IR K IR AL 3R R R W I G | 1% 0K T R AL 3R )
B 95% kG 43k, , B S5 B BERTRG I K | — RSB W | AR
HH
1.3 MLERRAF
131 KEFEAMGHIE  HRWEESH KRS 6
B KE HOK L ERIEI, RKBRAE AL ESE 0.1.2.3 .4
JEl A T TR AR K R AR AR IR AR
132 MFRAKI  RRERMARALL 3 000 r/min #5.0 10
min ARIC 12 0003 , AR5 SR H 42 8 8l A= 4k 43 A 430k I it L
IiF (serum creatinine ,SCr) . &4 JJH [ ¥ (total cholesterol, TC) Az
HA =16 (triglyceride, TG) 55 2 JARIES 4 JERAE M MbrA<
KRR ST CIRR fasie s, Mg 4= i CsA AEHRE
1.3.3  HHZURBIEAL 452 Masson’s Y205 B9 AR H
REAAIF I 00 7 2R T 4R AL B4 (0-TE£F 4 Ak, 1-5%
B 2R 3-HREE)
1.3.4 Smad2/3 .Smad7 F1 TGF-B1 2l b iy & T
B NS A e AL 5 WP A, SR Bresalier 7:B4R
PEAHRRAT (TR S AT P (0- B JoFs €6, 1-55 PR |
RHCE, 2 AR BRAE, 3-SR E AR ) .
1.4 %itF o

SKH SPSS 13.0 Suit 4R AR BE - POk AR = brifi 2
(v +s) R, WA AE AL B IELE 4 AT o R e
AL TEPE5 1 LU ECR TSR 207 26537, 7 26 55 PR 1)
FUECR T LSD—t K686, 45 )5 2555 R Dunnett’s T3 72 ; 1124
WP AR FTREZR ¢ K3 ; Smad2/3 . Smad7 5 TGF-B1 fY
IS Z K Pearson ¥, DA P<0.05 #REFAGFIHE XL,

2.1 BMRRA—HF LR

TRYTLH BT B R BTR3NS RS iR B
B TGS A T I R O S A R BT 2 JROT
LRI AR SEEE Tl 2E B R RUOKE T B RARE
FAAELIES . W IRLHFNEY P RS 1.2 AR & 2 0] 2%
SAICG 25 5 (P=0.093 Fil P=0.106) , % 3 .4 R R &1
HYiiteE 225 (P=0.000) . 76 1.2.3 4 A, B2tk KRR
TR Y W S AT ) st ] X IR 2 G Y7 4H (P=0.000) , LEE 1,

*1 SHEHARAREMERAERE(g,xxs)
Tab.1 Rat’ s weight at different time points among 3 groups( g,x s )

215 0 1 2 J# 3 4 14
Xt B 211.300 + 3.889 257.300 + 7.558 300.800 = 8.626 348.800 + 9.757 385.200 + 7.823
(sl 208.700 + 5.122 223.900 + 5.363" 246.400 = 5.400° 272.000 + 6.164° 290.800 + 4.207°
TRITH 210.100 + 4.954 251.300 +9.615" 294.700 + 9.821" 296.000 + 6.285 317.200 + 6.535
F{H 0.771 53.333 133.229 134.078 292.605
P 0.473 0.000 0.000 0.000 0.000

T a, GATREL HHR, P< 0.05; b, 5E#MELH L, P < 0.05
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*2 B3HARAFEEE S SCr(pmol/L,x +s)
Tab.2 Rat’ s SCr at different time points among 3 groups ( umol/L,x =5 )
ZH 51 0 1 2 3 4 )8
X R ZH 50.120 +2.938 50.850 +2.510 52.090 + 3.040 55.780 +3.774 52.660 + 4.465
B 22 49.090 + 3.582 61.080 +4.525* 61.920 + 3.029* 72.180 + 1.418* 78.020 +2.339*
VAT 49.420 + 4.224 51.740 +2.899" 56.220 + 2.660" 59.720 + 2.063™ 61.200 + 2.605"
FiE 0.211 27.370 28.664 53.597 77.584
PH 0.811 0.000 0.000 0.000 0.000
TEa, XTI HUAR, P< 0.05, b, 5 REVEL LA, P < 0.05
22 SCr YA S T IR ] 5 6 R R Y 741 (P=0.000) , TRYT 20
BHREE 0 M SCr LRI T4 25 7 (F=0.211,P= KA AR T AL 2R 2 A S5 B4 LA RG24 25 5% (P=
0.811) ;JAYT 415 % ALK B SCr LA, 56 | R eS¢ 22 0.086) , 7E475 4 FIW] AR T 5 B ME4UR U AP 4R LR (P=

5t (P=0.564),55 2.3 Fl 4 iRy 41K B SCr 34 F W] i
Ti) 5 %5t PR ZH R LAY SCr(P=0.004, P=0.035 FiI P=0.001) ; 147
5B EEMEA R SCr g, A% 1 AR TRIT KR
SCr P& T[] e 1) o5 5 25 4 K BUAY SCr( P #4=0.000) , L
%2,
23 MEERHKF

FLM TC AKPAE 0,1.2 3 4 ARG LB AL, 3 2 )i 22
SYTGE ¥ X (F=0.146 ,0.003 ,0.702 ,0.140 K 0.649, P=
0.865.0.997.0.505 .0.871 } 0.540), [FI42HHY TG KFAE
ARV [] 0 L TE e 12 22 57 (#=0.113,0418 ,0.192.,0.472
& 0.075,P=0.894 .0.663 .0.826.0.635 &% 0.928), TLIK 1.

XPELL HEME AT

1.60—

e ]
1.40 HH\"\O —— TC(mmol/L)

1.20—

TCHI TG /K-

1.10—

e ‘/\/\’ g - TG (mmol/L)

0.80—

TTTTTTTTTTITTTTI

012340123401 234 ()

E1 34ARERIESRTC R TG KFE
Fig.1 Levels of TC and TG at different time points

among 3 groups

2.4 CsA 25K E

WAL B REELLSS 2 JA 2R 4 JH RIS (] S CsA 23 1H
e E LA oS 12 25 7 (1=0.268 , P=0.183 #il 1=0.124 , P=
0.123), L3 3,
25 WiEmEkE

55 2.4 JER S A R Z W 0 B RS AR A 1, 3
2 Al 22 S Y HAA Ge it 5 L (F=50.579 Fil F=406.724,
P¥1=0.000) , LSD~¢ 2 P P L1458 5 7 ' 2 20 K L) 5 A &

0.000), LI 2 3,

*3 BHEUEEFMATEKXRAERE S CsA &E
MG L% (ug/ml,x £5)
Tab.3 Comparison of CsA valley concentration at different time

points between two groups ( ug/ml,x s )

415 %2 A 540
(e 3.68 £0.56 3.74+0.74
bepag:l 3.62+0.47 3.69 + 0.46
8 0.268 0.124
P18 0.183 0.123

A XSHRZ

CAfyTdl
2 FBAKXRE 4 ABARFENER (Masson,200x )
Fig.2 Renal fibrosis in each group at the 4th week
( Masson, 200 x )

3.00 ab
W2

O4
2.50

2.00

1.50 a

1.00

B ELFAEALIT53 (53)

0.50—

0.00-
XPHRgL EREELL YTl
a. SXIIRZH HAS P < 0.05;h. SIAITA HLEE P<0.05
B3 3HEARER E R EEFHELERE
Fig.3 Renal fibrosis at different time points among 3 groups
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2.6 &K R FLLR Smad2/3 Smad7 A= TCF-B1 %, 9% 04k
4 ik

TESE 2 JRURSS 4 ) Ok R A /N - B At it e Jo v mT D,
/it Smad2/3 55 PHPEFRIS W REPEAL Smad2/3 i P R 3A 4
MO 3% 22 337 41 A2 Smad2/3 KB A P RS PH I
i85, Smad7 TEXT REZH A BRAY  /INER AN Bz o W/ N b Rz 4 L
Ko BAPER R RIT A R BB ZY 12 Rk Smad7, £
BEPEL AP S B RA

Y Smad2/3 1 Smad7 114 B Z 34 41 I 1) - Y €
SREEA T AESE 2 4 A EL |3 Sz Al 22 S oA 48t
255 XL (F=76.385 Fll 222.982 , F=238.271 fll 513.428 , P ¥]=
0.000) , LSD—¢ 32 P4 4 LL A dnb 7 ' 35 M40 K BRUAY Smad2/3 FH
PEFE IR 1 B Gl = T A6 A R B i) GS0R 97 4FR X IR A ( P=
0.000) , AP K BB 4HZH Smad7 BHPEZEA R 2 0 W i T
A RIS T 5% HRZE B #5741 (P=0.000) , ULIZ] 4A B,

EX IR EE N SUHLL, B 2R TCF-B1 B /hak
U /NG TR ARG IR I 22 BB R 75 4
BEMEZH K U 2 20 5 BH M 258 B T 5 v DL A B 4
W o3 A, KA /Nl 2 FERE EJZ 1 R 2 IR A PH A
MuZEik TE55 2.4 J8, 3 4HE TGF-B1 PFHPEZ KR4I FR S 22 1]
25 S48 BT G532 25 55 (F=307.23 Fl1 540.122, P 1=0.000) ,
(U3 ATESS 4 J8 TGF-B1 PHEF A B o 5 % R4 A Lt 22
SIGE 5 L (P=0.074, 8] 4C) , TGF-B1 FHPEARMIIE > 5
Smad7 ,Smad2/3 FHYEAIMEIEHISE3HT , 7T % B TGF-B1 5
Smad2/3 F 35 M IE A ¢ (r=0.923, P=0.000) , i TGF-B1 5
Smad7 35 1 AHSE (r=—0.801,P=0.000) , Bl HNELT4Efl,
HYANTE Smad2/3 MR TGF-B1 AR B BN, ] Smad?7
IR B H D

2.50 a
2.00
1.50 4 a

1.00H

Smad2/3 5L AL TESY (43)
o

0.50

0.00 =

YRRl EREEEAL YT
A. Smad2/3 K1

2.50 ab
& 2.004
- ab
%
S 150
b
B
1.00
2
=
£ 0.50
0400 - r‘
PRl EEEMEE RITA
B. Smad7 &

3.00

a w2
4%
2.50 M
a
2.00
1.50- b

1.00+

TGF-B1 Ff A4 (43)

0.50+

0.00-
YR BREE YTl
C. TGF-B1
a. XL HLAE P < 0.055b. S5 sl A P<0.05
4 3 %H Smad2/3.Smad7 EE TGF-P1 EARE R E SHIFRE
Fig.4 Expression of Smad protein 2/3,Smad protein 7 and
TGF-B1 at different time points among 3 groups

3 9t it

TEARR LT R B E A5 CsA B3
P, LML T REZ RS B R - BR X RS, S5
KEBEZR 5108 %7K 1 (angiotensin I, Ang 11 )
R PRI, R BRI IR E) FH Ang IT A2k B AT 73| 762 (8]
JF 2 R LT AL, 26T CsA B R 32
151, K BRI & CsA Ja R RIVE ] £ 23R
O AR A PR SCr AT P B R
PR ETAEL /INE SR | FE/INBRBE AL AL P 5
A JELAE TR /N IRBE AL N (1] BT 2 A Ak R 2t ke
FECE DIREA AT, H R B I RE IR, AHESE
B BEMEZE B — R I DLTE SR 2 T IR 22 1k
J5 kY 48R T [ I T s 00 %) B2 R B, SCrr 1722 T
i, VASCB ) R AT 4L 2 B e, 260 30 mg/(kg-d)
CsA HEH AT RITE TR CsA B sE AR , ik fie
DR 2450 AR B RH EL A T RRAR 25 8%, 2 Fh 250 R I A
B 12 h 2525, nT LUK BAT AR RUFE CsA I 243
JES B A ICERAN LT, SCr ZKF-H1E ] 5t
P AR BER T [RGB R PR R, W Flu
Xf CsA A B REERAT —E R PRI ER]

Flu fE28 HMG-COA 38 JE R3] (hydroxyme—
thylglutaryl coenzyme A reductase inhibitor, HCRI),
A BEREMEREIT HMG-COA HIHIAE BT A al , RBP4 b
PRI N RO 8 DA, A7 25 A e JEL T
HLAE PT35S ) 5 AR 8] 5t AR T 44 7 W )RR 3R
BT AL, W R A I LB | B e
& & A i (matrix metalloproteins, MMPs) ZlEEn
B 2H 24 i) 55 (tissue inhibitor of metalloproteinases,
TIMPs) M 2RSS A6l A+ 1 (plasminogen ac—
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tivator inhibitor—1,PAT-1) )Tt , 11 [ st J 15 i 750
L JE S ) (arokinase—type plasminogen activator,
uPA) W B HCRT BB bk = i e 6 P 2%, 18 31
BEPECRA B MRS, Al R AEAF I b & R R
K BIW IS ACE AT A R TG4 25 5%, It
ANBEVLIT Flu J2 38 b R B 3 B R 4 B BEVE A
AT A G e AL g o, 2 B0 s M 1 R R
T TGF-B1 Ax} BRLLFNAT 7 AU 12 ik, /M
TGF-B1 MG INFEIE S CsA BB FIEA B H R

TGF-B1 REALIE R AN | B /INE 20 i K [ 2
YE A0 M A B LR A R Z B R, H
AHEE TIMPs 5 PAT-1 & [H f 3k | B i ik 47 24k
PR =25 B T, S 5 /N 2 B B A 5 S A
T MMPs 35 P 4000 21 i Ak D 1A s b | n
YRS ML R, DT 30 AT A fhi), 754 F
B TGF-B1 & B /NERBE 1k F1 B 18] Ji £F 4 fb %
KR HET

PEAE R WFFE & BE Smads FH % & TGF-B1 5%
I 3 s P ) SRR IR TGF-B 1 3 1 5 41 i %
AR 5 1 32 R AH 25 5 T RS 30 R i Y Smads 2 138
%, 5 TGF-B1 {55 th A fe A dnffanz . Ho
Smad2 ,Smad3 457 &% B Smads, B& 5 TGF-B1
ZARGE G R, & TCF-B1 {555 S0 E sh A
T3 Smad7 MHIHIE! Smads, it 5 B IE LAY TGF-
Bl RaE L4, I M TCF-B1 SH B RARS, 4 (138
T, B R W B ER AL ANRH 1E Smad2 , Smad3 B{E 1L,
FHEUIG AL Smads 5 055 1], Smads7 1E 11
BT TCF-B1 {55 M, 7 B &t 41 P Smad2/3
K TGF-B1 1Y R IE W 0 & T X6 BRAL SRy 4, i
Smad7 (2RI WAL F A4, 28 CsA RefEit
Smad2/3 BYFk AN Smad7 B9k, ARA CsAuR
SR RS Y Smads B9FEIK, RIS R0 ) R
Smads BYFIA , IAFIHEGE TCF-B1 KIFRIL 576N, 51
E LA, TEYT AR U Smad2/3 2K
BAR T BEEL M Smad7 J&) 12 Kk, KiESmad7
FERA M NELFAEACAE R o PRI T Flu X TGF-
B1/Smads i BATHHIVE

ZE Frd | Flu 28 o 7] Smad2 Smad3 114
ik, IRt Smad7 R IE IR H] TCF-B1 ik
MIVE, R4z CsA 3000 B 5k | 227 5 47 4
PR E R 33X Milm PR B Flu BEAIR CsA 8 &
PEFRAEHT A I B
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