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PR 60 U2 SR I 0 5 1 AR 8, 38 P A3 21 4k 2% T 1 k0 LA 210 Pindl BEAT 2 M it 40 17 5 W B2 S i — 2R 5 Tl
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HRT BA, ERALHITFEL(P<0.01), &g FRERRUILE 1S0 3 M K BLO WL e (BB b, Pinl 5 4046 1% M) it
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Research of Pinl in Cardiac Fibrotic Rats Induced by Isoproterenol through Oxidative Stress. Wu Xian,Li Sha,Guo Furong et al. Depart-
ment of Cardiology ,Renmin Hospital of Wuhan University , Hubei 430060 ,China

Abstract Objective To explore the possible relationship between peptidyl — prolyl isomerase Pinl with cardiac fibrosis, and dem-
onstrate whether Pinl takes part in the development of cardiac fibrosis in rats induced by isoproterenol through oxidative stress. Methods
Thirty adults sprague dawley rats were randomly divided into blank control group(n =8,A group), ISO group(n =13,B group), ISO and
Juglone group(n =9,C group). The rats were sacrificed 4 weeks later. Masson staining was used to observe rat heart’s pathological insults
and collagen proliferative reaction in myocardial matrix. CVF was measured by image analysis software. Pinl in the heart were calculated
by immunohistochemistry through the method of combination of qualitative and quantitative analyses. The mRNA levels of Pinl, collagen
I and collagen Il were measured by RT — PCR. Results Compared with A group, B group showed that significant proliferation of myo-
cardial interstitial collagen and fibrous connective tissue, the myocardial cells arranged at random, CVF increased significantly (P <0.
01) and the mRNA levels of Pinl, collagen 1 and collagen Il were obviously increased (P <0.01). In C group, myocardium were well
— arranged and distributed unevenly and orderly, only few fibrous connective tissue around the blood vessels and CVF decreased obviously
(P <0.05). The expression level of Pinl, collagen | and collagen Il was lower than in B group (P <0.01). Conclusion The results
demonstrated that there had a remarkable correlation between Pinl and oxidative stress, while it was identified that ROS were downregulat-
ed after adding Juglone, which is a specific cox inhibitor of Pinl. The present study suggested that Pinl and oxidative stress may be in-
volved in cardiac fibrosis pathogenesis, with a potential implication as therapeutic targets.
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1. 52565 47 4H : 30 H Sprague — Dawley ( SD ) /i 1
SPF 2% K B (180 ~200g, 4 [ # Ib 4 %< Jig T B 42 1 o
DB EHYIRITT 4 B 12h E a4 E B RIG R R 5
M EEFEHIAE 15 ~25C , MXF MR EE 40% ~70% 5 34 53
AR T R A Em R B e K, 30 2 SD
KELBEBLAr 25 o B (A 4,8 H) (IS0 4 (B
4,13 H) IS0 FIsABkERZH (C 4,9 ), Hh B 4
JEETE S 1SO Smg/ (kg - d) \C 4 & I 4 1SO Smg/
(kg - d) FIHIBERARE 3mg/ (kg - d) (A 275G AR AR
BREROK o T 3% 4 JE IS I IS TE A 10% oK & A 3me/ kg
JRR T, Mt B O JUE O FH A= 3R K R ¥, 16 5 A Rl 40
ZURNIN A A O R HZUE T - 80°C vk Al R A7 %5
P 5 B0 U 20 2P P TR [ ) A 065 U0 A i B
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2. Masson 4 {0, . gV b B oK, B T E R
#Hh — BERR AL P 40min , K P 5 B 95 AKS 10min, F 5k
K e 2% WY ERIR L WES b, AR SE K vhi 5 1% B R
LRV S LD W h Y 15min, ZE 47K th sk 5 1% Wi 4H R
KWL TR Smin , B35 1] 2% 158 G G4 5 8min; 1%
ARG R 73 €, 2 ~ 3 W, B K L B L R R R B R
ALY N B gk U0 BE AL 6 S LT R R R T AR
' Image — Pro — Plus (6. 0) FI{§ 73 #r 14 1t 47 70 #r
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F, T~ 80°C VKA & T BT ¥ VR U1 R Bl (CM1900
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BSA $[4] 20min, %[k BSA W, &5k V) A 24 50l
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THL b, R B R, 8 T R ST
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collagen I [ W 2] 4 : TGTCCACAGCCTTCTACACCT
TFWEB1 4 : TAGCCACCCATTCCTCCG
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N, T L] R IS FEA o 55,3 20 K 22 41 1) 1L
MR B IR 2R 5 22 43 B, (6] B[] 4 (8] L %5k LSD
5 SNK ¥, L1 P <0.05 2 REF i,
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O UIVER /NI, o D, ¢ 14 200 it V2 i R & 24 45 45 20

U A (B 1A) 5180 20 R] DLcs LI J5 e Dt 3 A= B 42
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B AL £ OWE TE B A G {0 1R DNA v AR 21 0,5 8
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B, RBES (K3 AB) 4T Pinl 55 EM
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5.RT -PCR:if i RT - PCR & A . B.C 3 4H.0»
F U Pinl T YR T AU i J 2 (1 mRNA A5 0L,
EH K B Y] Pinl B FIRKT-H A A BT, 2
FAGIFE X (P <0.01) ;5 A ZHAHL,B 4H 1 A
RIFEHELABEES T AA, ZRFEARIT¥EX
(P<0.01); MM g R AR M T A4 (P <
0.01) , IAMA % B B 41 I i B 2K 1 mRNA ik
KR T T B 5 T mRNA kK, 5 B 44
o, A Pinl K¢ 5 PR BH TR Juglone J5 T 7Y | 1T 2 fig
JREE 1 M Pinl ¥R AL, ZF A RIF¥E L (P<
0.01,E5),

2.00+
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5 RT-PCR
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W ®

I 0 R T Y R far (R
faf AR 3 far ) S At (a2 0 ) 51 A2 O UL 20
A0 L2 i LA % 240 0 9 i 5 45 45 ) 45 T RE RO B
UL 240 0 FIEL R 08 T U BB R T 4 400 i 434 24 23 b L 2T 2 4
a5 A LB G DN 00 I 9 45 4 L 1) e A AR iR 18 48
Pi— A . e X I AR L
JULRE JEEFILCN JULET 4 £k o0 JULET 4 £k 2 2 b 0 U S5 56
e 28 LSRR T 38 A i DR PR B 5 R, — 7 T TE
SO ML B 0 1) S A B B A R AT A 8T 10, 0 WLET 44k
AL 5 9 A, A1 A0 I 7R S 4 DA RT3 B B ki
S T A B 5 55— 7 TR TR O WL 4 A4
HOONMUVH R 3 3t %, 52w O L IE B 2R I KA AN
Ty A AR B2 55 1) 0 E 32 B R 2247 o, )™ 5 52 .0 )
BE R A B L 3 J1 2 R o 78 I DR b AR B 4 958 0 3k
i B0 2 B g 0 2 T 5K T RE BRI 4 D e
SR KT R R R FE MmO S R L D LA 41k
TE 0 F7 808 O 2R B W 0 U 0 1 R A R
A A AR, Rk S RN 2= HA BT A
B2 i BE 4P N B4 1 T LR 8 0 7R OG T, Sy TR
O LEF G4 136 9T Tk — 1 S i

O LA AL ks 3 K Z R BLAE BRALHI N 2 5
Bl an'E R~ i R K R~ R [ R 2R SE (renin — angio-
tensin — aldosterone , RAAS) £&-Fh A= ¥y 16 P I+ . & P
IR AR AN A N IR ERE S I
I1SO J& T L 2% M g 26y Jo , i BTG RAAS & 4t 4
#t Ang I GRS BRSSO MNT 4 HER . Angll
5HZ KGR — J7 W15 5 80 2F 48 20 3 1) LT 4
20 1 o3 Ak O A AN E T 0 T O (extracellular ~
signal regulated kinase , ERK) g #E 4 sk K T HI ik ; 5
— 5 T e A K I F B (transforming growth fac-
tor — beta, TGF - B) {7 4" . A F7 J& 41 TGF - B I
T IR R BT AL 7 Ah i P SE F Smads {54538 #E &
FEALLT YA AVE ] o PRI A S 36 30 ok I s 13 55 180
7L LA A R BUBERL 0 7 1202 AT 19 RBOCR R AR
JE o FIAMRAE Masson 4L 4 F1 & 2H CVE ) 5 45 2R 2
/N B A0 LA 2 b b B K W G i AT A 2 A 2 2 HL
CVFBES T AA, ERAG5H#E X (P<0.01);
5B A LA, CHLF 44 55 . CVF FEAR (P <
0.05) ,#F—BUESE 17 FiRS5Ie i w1 .

O JLTR] J5T 2T 2 b R AiF 1 o 336 30 400 i A0 ik o
(extracellular matrix, ECM ) 2% #4 K Il G i) e 2%, I H
vl R S e O W o1 RS AT S| B AR o
ST N || iR - S 2 A o O N | W - S S
i 80% 1% o 4 eIt aed B T AR (R gk 2 ik mT
RS R, SBOOMA g m kA . N
TERG PR (5 iy FE il i@ RT - PCR Mg &40 1 0
R I A 00 bR A R 1 AR A 2
KB T B 5 H mRNA By R85 A 4]
BT, 2 A A 4.21 %5 4. 27 1, ERA G
P28 (P <0.01) ;A 1SO J Juglone () C 41 1 |
IT#Y e 4 ) mRNA (Y RIK R EMT B4, 27 A
Giit X (P <0.01), Bk AEIE 1.0 JLLf
AR R 7 1 5L B ), 8% T Pinl 5.0 LA 4
A IE P A DG OC &, i & B 3E o #0] Pinl 1) 3R 3K fig
A B O LA SR 3 DT RR AN 2T 4 AL R L

SH TR S 0 S RN S A N AR A AR Y
SHrA e R AR B, 8ok 532 28 K Z R0 i
A7 AN R R 0 LT Ak i R PR ]
s ) E R RO LA 4R AL 5 K A 0 AR AR
NG 3k 8 Ak S 0 2 DTG o Ok A R 9 T 4
AR RN S BN = = O R S
B0 MUK ROS Az Bl 3 88 ack 3 Bk R i, 42
FHCROS i R, i ROS 38 i 52 Wil 240 it N 2R 35
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FEIFHIG Z A A S FEBN TIFES .25
O U2 03 T Ll 2T 4 20 3 5 A 5% 1 A I IR
W LA e B A O o A R A A I
Z 5Kk R Il (angiotensin 11, Ang I ) f.0> LA 0 K 7l 27
2 4 Ja 15 SR L, 3 LUBRZE 5 300 0 el 3 B R0 9
Ja, kX B TGF - B F1 54% 40 Mo #4 1k K F ( monocyte
chemotactic factors — 1, MCP — 1) %35 3 55 , 158 BH 41 1
S AT 1 7 AR s BT AR AL AE IR T R
ik, T A RCT Fi2F e At 72 o DRI 28 25 A IO LR
Zirp A ALYy I &R DHE e (@, 73 82000 A [ 41 531)
[i] S A I BOK O 22 S, A5 SR R B2 S A I R
Az B g B S 00 TR GRS TR AL A B T iR A HL R 4R
189 S8 AR LR I o

Pinl J2—Fp AT i B OR <1 P A9 ok i 220 1t 0t /2 S
P 1 , 3 0 e S M U O 45 45 pSer/Thr — Pro 28 JE R
o9, A ATz S ) i 19 T Je 5, ok 722 R 1 5 A 0
PEFTBEIR AL K- o K 5T £ W] Pinl 5 [ | B 7K
72 1 BRAE A 22 2 GE IR AT PR 1Y R AR KR R DDA
Ko BRI HET KT Pinl 5.0 JLEF4E 46 Z ] 19 E &
Pinl J2& 15 i i S0 A0 N 1 2 5 180 75 5 1 R Bt
JUVET 24 £k 55 ) 00w T VIO o 26 8 MDA 1 A B8 i
&, HH RT - PCR AR M 5E & 20 Pinl (1 £ KK,
15 e DG H AR O LA U Y Pinl 3547 7€ 14 €
AT, KB Pinl B3R E 5.0 UL 4 AL i 7R & OE
FHOC o BEANE 36 G 0k 25 T Pinl 45 5 L 006 57 Ju-
glone,Juglone ¥ 44 5 - 323 -1 4 — ZER | J& DB PR AR
T B PRI R I IR IR R AL B W, R iy O
Ve RIS 1S Pinl (98 Sk 3040 50, 159 88
SR Pinl 5.0 ILEF 25 4k B S A B B i 6 R
SER W R A Pinl fY 2 35 A A RE 0% ool 5 O UL 2T 4 Ak
(R BE 30 RE 08 8 55 S AL VK -, 80 AR T PR
B Ao £ b TR AT R L5 A Pinl 2 5 S AL 1
Y BTG, I A T A AR TR TR B 7 AR A O
WUET 4Efe R

B A 7 24 AT 5T ST B AN W T 4 DL ROx 0 ILET 4
FERIF ST TR A E JE O WILEF AR A AR FH AL B3R 97 7 i
IERAHHBA 2k B H ATy 1A 2 i e
(P HTHE 02 W 42 3, AR TR 2 A SR ST
M7 Pinl 2 H AT A AR A ME—BEGE LU pSer/
Thr — Pro T fie 58 1) JIK i 2 eI B S A4 1l , 2 55 22 Fh 4
JRLAT 5 B e % ) 95, TE A0 I A0 A Al R T R R
KHEVE o A2 45 R L W] 1SO 15 2 /9.0 JILEF 4 1k
R0 E A Lrh Pinl Rk, AT AR @ o 4 L

<30 -

Z 5L 09 KA S YRR AN AR SIS B UGB E T

Pinl A0 I R O LEF 440 195G 3, % T 0 LT 4

BRI A T S, I &N Pinl 7] B

T2 B 6 O ULET 4 AL 1 7 AE A1 HTHE 2, (2 B Pinl 38

A AR R AR 2 5 R A M B 7 AR el i A

RIS 5 0 WUET 4 L /9 9E Ji& 5 7 22 30— 0 IR A

W X IE R EH R ST TJ7 n) . 7E I B A7 ¢

FHRIF SR XE Pinl AH OG5 g e 40 4 570 9 BIF 5,

AR VLT A 04 i R T8 17 B2 36 o E J5% O B T /Y
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