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HE.HH ArRwIE RE(PFD)AF K R K 8] R 4F 4eAb a9 V8 A B FLAE R AU, 4 06 ARk ) ik 3 B BRI 2 f 22
WIRE, FiiE 24 RARMEMEE SD KR, KA A 3 48 4 2A(NC 20) AR 28 (M 28 ) &b IE B8R 74 55 28.(S
20) M R S LBAT M i AR E A5 AUR ) B 1) BT AF AR S 40 Tk 3k B BRA 250 mg/(kg-d)# B ,NC 48 %
MAXRATHEZ R TALLEETNERET. 2> TFREH 1.3.5.7 RAAEZAKRE 2 R, Tz §
M, HE & EMB LM EALREEN, FHRATFREAHER S (QRT-PCR) #m44mm 2 KK F
(CTGF)MRNA 4k K -F, Western blot #=ml 454L £ K B F - B (TGF-B )& a- FHEMEFHEE (a-SMA)
HEGREKF, HE NCUAZFTEF %L MAZTFTRAFHRF %A X E@mBZE, NC4A
TGF-B .« -SMA & & 2k ¥ B /&, M 4 TGF-B . « -SMA & & & CTGF mRNA &A% NC A7 5,
2R A%t F &L (P<0.05), L AR MM MEK, B Y RELTREG A28 T K MUK SHEERSFRE
FREHSRAY, A M AL SAZ Fl Rk £ F A% FENL(P>0.05);S 40 LK 4 Fi & af i8] Sk A M4 M 48
By, 2R A% FEL(P<0.05), 4t whiE BB TaE L 394 K R A2 TGF- B #= CTGF ¢ ik i3t
TR, 1Y R AT Y tn B A A LR A Y a8,V 2m RSN R T (ECM) 84 50 AR | R 3B 40 B 4 de AL AR A

F4EIR bAR AR S R SRR B R R A A B AR A R AT A KA TF - B a- FEMN
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Effect of Pirfenidone on renal interstitial fibrosis in rats*

Jian-hua Xu?, Hong-bo Xiac?, Yu-hua Cheng?, Yu Wang?,
Gui-ling Zhang?, Jin-lei L i %, Yi Shao®
(1. Department of Nephrology, the First Affiliated Hospital of Nanchang University, Nanchang,
Jiangxi 330006, China 2. Department of Nephrology, Shenzhen Hospital of Peking University,
Shenzhen, Guangdong 518036, China; 3. Department of Ophthalmology, the First Affiliated
Hospital of Nanchang University, Nanchang, Jiangxi 330006, China)

Abstract: Objective To investigate the effect of Pirfenidone (PFD) on renal interstitial fibrosis in rat model of
unilateral ureteral occlusion (UUO) and to reveal the anti -fibrosis mechanism of PFD. Methods Twenty -four
standard male SD rats were randomly divided into three groups: normal control group (N), UUO model group (M) and
Pirfenidone treated group (S). The rats of the M and S groups underwent left urethral ligation to make the renal
interstitial fibrosis model. The S group was given PFD 250 mg/(kg -d) for gavage, meanwhile the N and M groups
were given 1% sodium carboxymethyl cellulose solution for gavage. Two rats were sacrificed from each group on day
1, 3, 5 and 7 after UUO operation, the kidney of the obstructive side was taken for further research. In each group,
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pathological changes were observed by HE staining, qRT -PCR was applied to detect the mRNA expression of
connective tissue growth factor (CTGF), Western bolt was applied to detect the protein expressions of TGF- and -
SMA. Results There was obvious renal interstitial fibrosis in the M group. Compared with the N group, the
expressions of TGF-B and «-SMA proteins and the mRNA expression of CTGF were significantly increased in the M
group(P < 0.05). Compared with the M group, the expressions of above parameters in the S group were decreased
significantly (P < 0.05). The level of TGF -B was positively correlated with the level of o -SMA (P < 0.05).
Conclusions Pirfenidone has anti -fibrosis effect on rat UUO model by inhibiting renal TGF -B and CTGF
expressions, which may control the fibroblast transformation and reduce the extracellular matrix deposition in the

renal tissue.
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LR YAk TR A 2 0 5 A — o B A B0
T, JEFE Hh AR 0 R T T Sl i L 2 S A A n
R R K IAARRE B, ALK IR 7E
RN AN E A SR T ResaR . B /NE ]
J5 41 4k 4k (tubulointerstitial fibrosis, TIF) , j& 4% i 3k
S R DR Tk T 0 T 1) TR B BRARAIE, SR
XK' (end-stage renal disease, ESRD) AAR 4%
RERAS 2 —, SR E PO & e B LRI B
AL [RLG BEARAE W TIF B B AR A Tl 3 TS AN
R, ATDMER B DIRe Ak i — o e i s+
b, FAR B 5 B DO REsGR B UIAH B, BHIBTE 27 4k
HIE LI R, SRR U B 1k 18 B s 1) F Jrg
KRy R o (B H AT AR 4EAL BRI R T AL
FRFARRE TR 25 . SRR SObE K i R
SR, IR b = BOE iR T er R i 72
(A %025 . WEAEJE R (Pirfenidone, PFD )& H il EL
CRUESE R/ H0] 9 27 e 28 50 L LT YA I 25 2 —
C A S50 S L RERH 1 F L 28 300 i 2 i AP 3 5t (extrac
ellular matrix, ECM)FR SR, BB A 250 Hh 4E 22 il 21 4
b R 44k T 6 IR R 5 0 3 R Ak S Y
Jrg B A JR G T HAE B (W) BT 4T 4 Ak b iV P GE £
o ARG LA AN i bR A BELAE 1 ' 1) B 4T 4R A AR
R BRHHAE BT RE AL

1 HRESH®

1.1 SRR BRI

SRS B 24 HARiEREME SD KB, /4K 150 ~
180 g( 1y F /e B R BE 22 B S B sh R0 ) o AR
Ko A BRAr . F 20 . PDF (P2116; 3E[H
Sigma A ), 1% F SLLT 4 Raiam, /DRPTKRR
o -SMA FATEREHTIA (S2[E Abcam A H]), kA K
[AF - B (transforming growth factor- B ,TGF-B )#i
(L [E Abcam A w]), BRAREEFRIC LB/ 196G

(ALt B HEARA R A F ). Trizol £ RNA
PRI B 3 SRR &, SRRSO i R
Jz % (quantitative real-time polymerase chain reac-
tion,qRT-PCR) X | & (db s & X & E W H AR AR
vd] ), qRT-PCR 514 (LA T A TR I A PR
NCIDE
1.2 shHEE 548 . S ) R BUA
121 A mA 2 H 24 BERUEREYE SD K
B, RS 6 L, TARIESCIS & BB 5 FUR S | 3 Pk
MEFE 1 G  BEHL R IE R A1(NC 41, n=8), BRI
(M4l,n=8)% PFD jA¥r (S 4l,n=8). M4} S
R FRIITE 8% /K & S W MG I T S R N 42 T
A, F M —K 2 3 em 700, B 2005,
TR B E SR , U B E IS I AE 1) S AR RS 40
BIOREE LA MG IR, IR . A K BRIEH K
7. K. SHRE AT AR YKL T PFD 250 mg/
(kg-d)#H ,PFD 15T 1%52 H 32T 4k RN . NC
K M AR A FARYRES T8 1%R H LT
BRI WRES o T FARES 1.3.5 & 7 KAk
AR 2 Ho
122 B FEEIR KB, 1 8%/K & &
I P Y PR T, BB 0 AU, 2 B A R R 45 4 2 4
Ve, P, ECE TR A A, I R R
-80°CUKAARAT, %% HE Y:{i Western blot zqgRT-PCR
Rl LD S I SR L SR U RSN (eI AR N =
1.3 BHELAREBRESFENE

HUH B B 4 21 2 10% o B I 2
ML H% 3pem W EEATESEY) A, AT HE Jefa,
1.4 QgRT-PCR #&M+‘EEMEHLAREFHFHLE
K EF(CTGF )mRNA FKixkFE

A3 M 4 8 S 1R BRI 414 100 mg, $%8
RNA FEIBGR T G 30057 5300 6 10 I 45 0 ol B e

(RS
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ZH 5 RNA L% 545 i cDNA B, B 2 w1 cDNA
FHTF qRT-PCR JZ i . qRT-PCR At 514751 Il 3
1, B -actin mRNA fE £ 18, gRT-PCR J2 )i 5%
4« AR 94°C 30 s, A8 94°C 55, 3R k 60°C , 40

G, BRRECKE 3 Z AL, ML E A 3K,
SDS #4443 HF cDNA 38 AR X Feah i, SER R i
PCR { (ABI7500 ) kil i AHXT 26315 8 RQ fH(RQ {H
=2 HTFGi2E 0T

# 1 P-actin % CTGF 5|#15%1

Gl Py L7271
B -actin 1EMB14):5'-CACTGGTCGGGAGTCAGAAC-3'; [ [115] 4 : 5'~ACAAGAACAATAGGCACAAACG-3'
CTGF 1101514 :5'-TCAGGTCATCACTATCGGCAAT-3"; J 1] 5| ¥ : 5'~AAAGAAAGGGTGTAAAACGCA-3'

1.5 Western blot #:ill TGF-B #1 «-SMA &H

BB AR L, 1 RIPA 2 1 24K
FERCEE M, IFH BCA RIS WA . B30 g
BB RE S AR PE S 28 8%SDS-PAGE Hi ik 3 h,200 mA
FEHEE 90 min 2 NC Ji8 I, 5%/l AR 2R W = i 404 1 h,
A3 A BT KB TGF- B #di(1 2 1000) ., FRAT K
Bl o« -SMA ZH1(1 : 100) ., BT KR B -actin HL41
(1 :2500)4°CHEE A&, AR ALY bR IC BT B
IgG —Hi(1 :1000)F & 1 h, ¥Ef 5 ECL & {4 AL
1%, MRS A ERE 3k, UL B -actin HINS A,
WA HFRE A S B -actin 85 (KB HOE P T
e R ITHT
1.6 FitFEFHE

Vi SPSS18.0 G it A F kAT B ab 3, it 4K
o FSAH0 « bR 22 (x £ $)FoR , Z I ] i bR R FH B
ST T 2553, () — B ) 520 1] AR FH
BRIZ ) 254307, P<0.05 h &S A G255 X,

2 #R

21 BHRBRFLEIRPEFTRESHIER

NC ZH R B BT R A B A R R4 5 AR
3d,M AR KEOTHRZEH LT | OFERHR
A i R RE N | F S s BRI
B, FRIBI 5 S 41 FIAR AL T NC4H & M
HZ ],

22 BHREFETWK

HE Jy (0 i 7 NC 41 K BB /NS ] o Tt B i &1
Hefe M AR A ZE L RIT R B 50 B 5 ) 1] 5
i YRR | SRORE AN IR A | $2 78 AR YR S AR A
SRy, ATAT R SRS . S 20 5 IR) R £F 4E AL A A AE
YA IR M k. DLEE
2.3 CTGF mRNA X&KL E

qRT-PCR 4553 R A7 5l R A5 25 HL R J5 5
1.35 &7 KM KSR CTGF mRNA ik
KHEE N E BT 200, 459258 8 1.3 X5 KR
CTGF mRNA FRikirff 225 (F=19.721,P=0.046),
it 2 A BEL B R) B, Fe ik sy (HER 7 RMALS S
BN, HAZ k22 R RG24 L
(F=0.127,P=0.739), W3 2.
24 HHETGF-B K o-SMA EERIEKE

1EH A KBRS BE LA D i TGF-B L o -SMA
Foik B PR AE ARG M AL S IR TGF- B
J o -SMA B 3Rk R F B 2 I i T 07 25 7347
250 . (D5 NC 4 A, TGF-B 45 1.3 o 5 KEKAAH
Z5(F=35341,P=0.025), « -SMA %% 1.3.5 %X 7 K
Feik A 229 (F=34.357, P =0.026 ) , i FHLA ] iBk K , 2%
KR ;@S 415 M 4 HE TGF-8 55 1.3 X 5K
TR BRI (F=8.742,P=0.039),0-SMA %5 1.3 )2 5
KRBT (F=8.233,P=0.042); @4 7 X TGF-B
Foa-SMA S5 MAZHER BRI EN (F=
1.157 i1 2.749, P=0.343#1 0.173), W.3% 3.

R 2 'BEHLA CTGF mRNA Rz (n=8,xxs)

CTGF mRNA
5
ENIPS H3IXK H5R HTR
NC 4 1.000 + 0.000 1.000 + 0.000 1.000 + 0.000 1.000 + 0.000
M4 0.502 + 0.433 1.935 + 0.700" 1.732 +0.211" 0.286 + 0.259
S4 0.255+0.170 0.237 +0.113? 0.554 + 0.415? 0.371+0.318

155 1 KM, P<0.05;2) 5AHFERHE M 41 b3, P<0.05
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A:NCH;B:MZ 1d;C:MZA3d;D:MZ5d;E:MZA 7d;F:SA 1d;GSZH3d;HSA5d;1:5417d

ME SHABHLARFEEL  (HE, x200)
®3 BEBHALATGF-B.ax-SMAEAHEMNKRIEE (n=8,xxs)
5 TGF- B a -SMA
2H 5|
HIR ERPS H5K ERPS 1K H3K H5K ERPS

NC 4 1.000+0.000  1.000+0.000 1.000+0.000 1.000+0.000 1.000=+0.000 1.000=+0.000 1.000+0.000 1.000 =+ 0.000
M 4 2.280+0.452" 2.638+0.470" 2.928+0.702" 2.396+0.543" 2.213+0.474" 3.868+1.145" 5.831+1.400" 4.042+1.143"
s4l 1107 £ 0.529?  1.709 + 0.264? 1.550 + 0.480" 2.972 +0.752" 1.309 +0.290"? 3.63+1.023'? 3.118+ 0.816"? 2.77 + 0.678"

H:1NC 4113, P<0.05;2) S5 AH[RI S E] M 41 He#% , P<0.05

3 itig

LU IR BUE R A 2N L YR g
g%  ECM ULRL, SET 4N ML i /b , el af Jig nl 80
B SSABEA I REISAR , 77 5 vy , e R A K
BRI A AT 51 ECM A3 LR N A K% I i /0 )
(K Z AR RERS T30 ECM MTTRL, B /INE o) T 47 4 1 2
A ik i B LR L RIE R, WIS
G bR, TEE B ) BRET 4 Ak A E R SR Y 745
BB B TS A RO R

B A ey R ADLRIR N 4, B4 AR
HIH , TGF- B J22 5 Z R £F i fhid A 59 iX R 7,
REAS (2 E AT e AN M A3 A AN A G, e SR
LA B ECM AR f# . 1 CTGF 2L ELTGF- B
FELFAEASON I T I BT 1TO ZEEIL g, B [a]
LT AE A5 728 X ) CTGF mRNA 2 35 Fl L A% 47 4
A E A . TGF-B Wl LIt Zf ik itis S
CTGF MRk, S AT 4E AU . FAN SEMIREE %]
TGF- B AIH AR SN 5 0 NG il /N L 2 i &
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He FRRGEAR A WU ET 4, I ] LR ik
CTCF Jf-H4 7/ ECM & 1B, LR 2T 24 4 Jfd 2 B] Jo
21 b & e o S 1 Y S K PR AR RS, 7E TGF- B
FIRECT , ARSIRE R0 15 ) 5B T A 4 A AT LA v 58
CTCF J-34 0 ECM MG . B SE0ONER] CTGF
A LS ARSI % 04 B ) S5 41 A 4t e Ak A L
IET AN . WURET AEANEAER N A o -SMA 2
TEBR IR R, o -SMA BER (b fz e 155 ] J
LA, LB 5 B A AR AR B DA G,
AIPE R FIRT TS 1) R I H845 . TRBFSFLPIFR LN,
CTGF W] Rgili o 5 MIfR LA BLiRSS &, A shan i
WIESHS T o -SMA FEPRI %% 5%, FE i hn
T o -SMA A,

HET, XT38 B4k, i CRCR RS 2 1 2
Yy, FEARRM SR LA mEl ], R
i, BLRIVERISCK . PFD & —Fhopr BT F 4 259,
J& T —Fh R HENLE, fhor 44y 5- HJE -1 R0 -2
[1H]- FEBERR , 4> FHE R 185.2, HAT TS A0 27 4
Ve, HAEZ RS B 2 4l h e SeA B0
P AEALVE T IYER S5 TR 85 2075 T 1) il £F 4
A BRUESE PFD W] LA il £ 2 £k Jiti 2 28 i i 24 1%
FRAL T TP el YR I 2R 10 2B g, ) T AL T
R S L R i B ik, sl i e J5 1 3 5t . GARCIA
LEWESE PRD W] BH S 40 ) A AL R By 12 T
ALV AL mRNA 9355, Il 32 il 2 iR K
W, BH 0 ok 3 TP T 4R 4L, SHIMIZU 250958 55 113 R B
5/6 B kA2 i 5 1 B o v AR AR 1] PFD, R i 5%
B R ARG T A VA mRNA R 2 iR 7k
SRR, S0 IR AR I, 2P AR AR B 4% . PFD
PUAF 2 Ak i = ZEAL ] BN &1 OF | TGF- B
R, TGF-B &5 5 ZMardifbad #2019 hAix
PR, X5 S i ELA ORAE T, S A B s 4 i A
A AR, T Ak R W A0 I T L 4 W TGF-8
TGF- B A Ll i i e 5t i T 055 A B 15 LRI
A3, W TGF- B TEREANLFEAL o B A B 7 P
1R KT, DFFTIESE PRD BEMS IR/l B 45 S B
AT AEAME TGF- B 33k, IS G BRI 5 T s
IHEGE . QWS RRIE A (ROS)  TEAF AL & it Fi
)1 S I B , AR 200 B = A ) A AL T P il
ALY AL AT DALt A B ROS.. ROS A
5 AR Bt A SN JEORSERE RN, (AR N AR 1
fifg 25 P . DNA E AL 5 LAT , & 38 BT LIAE A 40
HEEAG G2 &5 5 i, g RA LB .

JUF BT A £ 4eA R 5 AL A G . PFD AT BRAK
P ROS, WL de (bR . ORI s K58 A+
TNF- o BYAE R, R AR AE RV . TNF- o FEEHTE
FRIR SRR | BN i = A, R A RAE R T, 7T LA
5 R AN RAE N, 5 R S0 , I sh a1 2UE
82 KA A B F S UESE , MR JE R T DL7E B K
S A TNF- o A9 AR

7EAH [EFEBEL A [a] R M 20 TGF-B . o ~SMA i
EF55 % CTGF mRNA £k S, A4 7
K MU ) S A EiRW iRk 556 5 K, H M
W5 Sz FRLEF TG E L, /R PFD 7]
REE M| CTGF MBI /D LA o -SMA Ak
P 2 1 1) LT A 200 B B A e ik, i/
LM 08 G B, DT SE 22 5 (] T 27 kAL R 1 i L 1%
TRITAE I AT 2 G R AT kA, (AR RS ]
A, B R RRUK B S, B S SR AR B S, 2 A
FHAESHTA P T R

PFD 1E N —FP B (i F e A 258, Hx T 4F
Ak (0 T B AR T VR LRI B R AN SR 438
1, 5L IRIET , PFD 5 B 14 A= g g F H i b
TR B, H, i — 2585 PFD 78 B 959 1 hif
HEA+EENE X . PRV, PFD HAg K i
fy B, BT A ERZ CRIE /N RE R X
{15 PFD fgf% 0 41 W FH T LA 27 234 A= PR
Ml RIS SR AR i BBk A B, EA IR R ]
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