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B &F 4% At T X o0 ATLER I P 2 S #5a( K BR
DALE T R AR E R RIER R0 *
W', F&°,RE, ZLE, £, Fmb

(1. AEEFK RELAEFHAZE, M AL 067000 ; 2. 7404 ALE T #0003k,
Ak A&4E 067000)

HZ: BH T a RT3 M B B4 ( MIRT) KR ILa AR o B AR & A B &K 693k .
Tk Mtk Wistar XK R AL ABF K4 (Sham 28 ), S WUBdn F3E 240 ( MIRT 2L ), & ML 302 + 24
AR AT (MIRIHR 20 ), 420 10 R, 248 KR MIRI AR | WREM KR LS F4KAE (LVEDP), £
SFENERK LA TR E (+dp/dumax ) 5 BLAM KRR I B K h 545 BE AT 40 B 0 sk AR IR AR K R
A S A T e E MR RGN £ S TSR A A A L E (Bd-2. Bax) B @&k,
RT-PCR %4 Bcl—-2, Bax mRNA %k, 58 MIRI 215 Sham #04, KK LVEDP, & Wlfa e =%
# (AI), Bax @& mRNA # k& & (P <0.05), *dp/dtmax. Bcl—2 % &% mRNA # % ik | Bcl-2/Bax
WAL T (P <0.05); 5 MIRI 2804, MIRI+R 41X & LVEDP Al Bax & & & mRNA #J & ik A% (P <0.05 ),
+dp/dtmax, Bcl—2 % @& mRNA # &k . Bcl—2/Bax WAEF & (P <0.05), %8 AR T 7T BAkS Mlsk
S B EARA 5| A6 g RO T, LA BTG S LR AR A

KR ¢ IRATRMIT ; SILEE B IERG ; AT ATMELR

FESES : R541.4 XHRFRIRES ¢ A

Effect of Rosuvastatin on myocardial cell apoptosis in rat model of
myocardial ischemia reperfusion injury*

Ya-qin Xie', Hao Li’, Juan Zhao', Fan-xing Meng', Hai-peng Cui', Rui-xiang Li'
(1. Department of Pathophysiology, Chengde Medical College, Chengde, Hebei 067000, China;
2. Chengde Central Blood Stations, Chengde, Hebei 067000, China)

Abstract: Objective To investigate the effect of Rosuvastation on myocardial cell apoptosis and apoptosis-
associated genes expression in rat model of myocardial ischemia reperfusion injury (MIRI). Methods MIRI model
was constructed based on standard procedure. Rat in Sham group received all procedures except for myocardial
infarction and reperfusion. Rosuvastation was administrated in treatment group. Hemodynamic parameters including
LVEDP and +dp/dtmax were recorded. Cellular apoptotic index (AI) of left ventricular was measured by TUNEL
staining. Apoptotic related Bel-2 and Bax were measured by Immunohistochemistry and RT-PCR. Results Rats in
MIRI group experienced increased levels of LVEDP, Al and Bax and decreased levels of +dp/dtmax and Bcl-2 when
compared with Sham group (P < 0.05). All the mentioned alteration of apoptotic status were reversed by treatment of
Rosuvastationin MIRI+R group compared with MIRI group (P < 0.05). Conclusion Rosuvastatin exerts myocardial
protection through downregulation of cell apoptosis in rat model of myocardial ischemia reperfusion injury.

Keywords: Rosuvastatin; myocardial ischemia reperfusion injury; apoptosis; apoptosis-associated genes
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W, 45 T AT T o0 LB PR 453 3 B LA 1 B A S L PR TS Y S )

UEAERMFFERB, F & e 7T BR BAT e ls VE
ZAb, AT LG B U N B RE A R AE R
MR, RTINS 5 TR PR R RGO 1
FH AR LRI 14 K 38 S HE A8 ™ SR B &7
F A 7T A0 WL 1l P 45145 ( myocardial ischemia
reperfusion injury, MIRT) H A& 4 AL H § 5 A B -
A5 8 3 W EE R B MIRT 3o % Hh e i JULZH 27 40 it
TR, PR ETRABTT VA IR0, 3B X
o IV ALY T AR S 15 BE R R By 52, Al R 2
Yo IR (L E S A

1 #R5EEE

K 52y

6 SRS IENE Wistar OB 30 H MR (290 +20) g,
b st gl FA R SC e s R A IR A R L, s
FEVFATIES  SCXK (1) -2016-0011, A/ 3H&IE -
11400700127208 .

T & AMTT A5 (10 mg ) W8 3 VL2548 o8 i bl
SR BRI 2547 FRA B, T SRRSO A Y 19 A s e 7% il
A S B TR Ui A5 12 ¥ ((terminal—deoxynucleoitidyl
transferase mediated dUTP nick end labeling, TUNEL )
20 J6 4 T A 0 3R] & A 3G E 2P TG (Roche ) 23 H],
B iR EL 4 ffdid 2 JEH ( B-cell lymphoma-2, Bel-2), B
Ik B 200 B g 2 JE PR AH 56 X R (B—cell lymphoma—2
associated X protein, Bax ) f ¥t 2 7L SR H L
SRR YR ARAGRA A, g s (RiFR
A ) Je @R &l A b st P A2 SN AR BOR
INT), W SER AR N (reverse transcription
polymerase chain reaction, RT-PCR ) 5% h i T
AW TREROR A5
1.2 Fik
12,1 o mrsssh 30 HOREBHL A 3 4
RFARLL (Sham 41 )., O LR MFFHETEZH (MIRT L),
o JULBR M FRHETE + BfF Hfbi T4l (MIRI+R 41), 341
10 Ho FIEREETHS 7 KITAR, MIRT+R 2045 T Hik (&
7T 5 me/ke #EH , [FH} Sham 41 % MIRI 2045 T Rk
BUEFELKRES , 2085 H 1.
122 A KRR MIRIAEA  SHOCH ™ & MIRI
AL R BRI 2% I L Z4H (40 mg/kg ) MR TE
SPPIRRIE, JEHE/NEHWIEIR AL TR B A, AT
PLBAL : PP 70 ~ 80 1K /min, WEIFIL1 ¢ 15,
WA S ~ 6 mlkge WHEZSGITIN, 4 0HT
2 ~ 3 mm AR A T AR B KR ST AL, BT K I 3

1.1

MR BEWT S AR « DLk i gl bkt s O IR B 45
H, /L HLEICRH] BL-420 Z2 844 Y45 510 sk A0 & )
S ST Be 14, QRS EIE R, T e B sl fE B RN
MR B WS B bR . SR L RELIBT 30 min J5 , KE4h
FLELBTTT, #E47 120 min BYFFHETE . Sham 41 LR
454

123 diRZ A AHeN  SEHEEE RGP
KBTI TR R0 E, S —ImiE R
RERVHI A BL-420 ZHLAA M5 S IC LR SE, L%
JEEEFIKARE (left ventricular end diastolic pressure,
LVEDP), %W EHEK BT TREEE (£ dp/
dtmax ) SEIML 8N 122250

124 ARAG G FRETESE U PR B A O A
FERBAIARAS, TN 4% ZBEWERE 24 h, HRUBIK |
] RS TR BRI 5 55 WO A AT A
AL WURE AR A AT, 11T RT-PCR kil
125  TUNEL RAsteml sm i = f5A W0 F %
JIE A K AL B, i BRR) & U PR E A T Y
PT84 ( apoptotic index, Al ) . L TUNEL [H 4 48 it
Hie 5 [l — IO LA A S U A 2 2 D AL
AP T TR EL

1.2.6  FIxLafiem £ F S P LE Bel-2, Bax &
ax-F 130 (Bel-2. Bax ZFEEHLIAR), Fkeuk
Yik1 : 100, R MiVat BUR 0T R G0 &

XFEERHAT T, TE 200 F5 AR T LASRE FHE )
TR AR A T AR ) AR AR e AR O 25 6
1.2.7 RT-PCR # M| Bcl-2 #= Bax mRNA K-F
ifa Bk B0 L4 22 100 mg, Fi¢ Trizol U4 B 45 $2 B 2H
215 RNA, 28 RNA W BERI4l B0 Je, AT 3 i
o F7ER & U] AR AE, Bax 51 )P A IE 1A
5'-TTTCATCCAGGATCGAGCAG-3', JZ[i] 5'-CAAAGT
AGAAGAGGGCAACCAC=3'; Bel-2 BI¥IF41 : 1E 1] 5'-
GACGAGAAGTGCTATTGGT-3', J2[1] 5'-TCAGGCTGG
AAGGAGAAGAT-3'; B- Lh#&E 1 ( B -actin) 5|
751 . 1E1] 5'-GAGAGGGAAATCGTGCG-3", JZ[H) 5'-
CATCTGCTGGAAGGTGGACA-3', Bax.Bcl-2. B —actin
1 PRy KN oy Bk 263, 205 K 452 bp. R H
Quantity One—v4.6.2 AR T E =, LA B —actin bl
WS, HRYEERRIAACEUHBOE (A) 5HZ
HR B —actin A AYHLIEFRIN .
1.3 SFitEAFZE

BRI BT R F SPSS 21.0 Gk, iR
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AR %28 &

%‘L:d:

YIB + bRUEE (xxs) FR, W 2500, M
LR LSD—t #5385, P <0.05 HESAH G245 L,

2 #R
21 BEEFEMST MIRI KR Iz H 2558
=AU

SRR S 2= S8Rk, 2R A gt
& X (P <0.05); Sham # 5 MIRI 41 LVEDP, =+ dp/
dimax W, 2R A 50T L (P <0.05), MIRI 4K
FLLVEDP /K¥FFHi . + dp/dimax 7KF R %

MRI 41 5 MIRI+R 41 LVEDP. =+ dp/dimax [ %58,
EFAGFE X (P <0.05), MIRI+R 4K fl LVEDP
TKFREAG . = dp/dimax ZKFETHE . WLER 1.

2.2 AARAT RN R
BARFONANNG AT Heir, ZRAGHHE XL
(P <0.05) ; Sham #H5 MIRI 41 Al He%:, 2RA 411
225 (P <0.05), MIRT4L0LANIEIHT-38 5 5 MRI
2 5 MIRI+R 41 AT oA, 22 A G222 (P <0.05),
MIRI+R 0 U TR A, W3 1 FniEl 1.
2.3 DAAZLR Bel-2 #1 Bax EARIEZER

2% 20 KB Bel-2., Bax & 4 35 & Bel-2/Bax
H, 258575 L (P <0.05). Sham #15 MIRI
4H Bel-2. Bax 2 1735 M Bel-2/Bax FU{H HLE:, 25
FGiiteE L (P <0.05), MIRI 4 Bax 2 (H#&ATHE ,
Bel-2 F 1335 M Bel-2/Bax HLIE AR

1 BAKRKRMANFSHE ALK (n=10, x£5)
21 LVEDP/mmHg +dp/dtmax/ ( mmHg/s ) ~dp/dtmax/ ( mmHg/s ) Al
Sham 2H 476 +0.95 4755.46 £214.51 3729.44 +277.52 0.080 = 0.012
MIRI 2H 15.64 +2.05" 3 806.86 + 161.97" 2721.71 +223.25" 0.366 + 0.036"
MIRI+R 2H 9.78 +0.48" 4300.93 +247.39" 3350.22 + 195.57" 0.243 +0.024"
F1H 49.736 15.181 14.121 90.628
P1H 0.000 0.004 0.005 0.000
e 1) 5 Sham 4IEE, P<0.05; 2) 5 MIRI4HE:, P<0.05
- AR y T [} \ S
: B < 3 N e \“ 2\ AN N i
\ (Y _— TN M N SR\ % J
1 N \ \§ \ ‘ ~ a § . N “ 3
) . NN < < Va\ ‘\ \'\
: D M S AR AW
3 AN @ D e \
R S O \\ D 3 : \ \\\\‘\\
o - BN N -\. N ~ & \ S X AW 8
- " b N — Nt ™~ \ “\ )
- SN N\ X AN N
o - i N ~ - \ . W\ A N
T ~ i 5 ‘\_}i SRR S Y \ \\ : v‘\
A : Sham £ B : MIRT 4H C : MIRI+R %1
B 1 IEF&AMATI MIRI REROAZEAT N ( TUNEL x 400 )

MIRI 41 5 MIRI+R £H Bel-2 . Bax 25 (4 %35 M Bel-
2/Bax W ILHL, ZHA G #E X (P<0.05), MIRI+R
2H Bax #1765 R %, Bel-2 13234 & Bel-2/Bax [
. W3k 2.

2.4 ALESLR Bel-2, Bax mRNA RiZER

% 40 K B Bel-2. Bax mRNA % 35 & Bel-2/Bax
I b, Z5A%0#E L (P <0.05), Sham 415
MIRI 2 Bel-2 . Bax mRNA 3235 & Bel-2/Bax HUfH 3L,
ERHGH#E L (P <0.05), MIRI 41 Bax mRNA 2
KT+, Bel-2 mRNA ik & Bel-2/Bax L EFF(R

MIRI 41 5 MIRI+R ZH Bel-2. Bax mRNA ik &%

K2 BAKRAOEDIALR Bel-2 #1 Bax EERIE

(n=10, x+s)
231 Bel-2 & Bax &[] Bel-2/Bax
Sham £ 0.085 + 0.011 0.025 = 0.006 3.492 +0.323
MIRI £ 0.034+0.012”  0.088+0.010"  0.394+0.150"
MIRI+R 41 0.065+0.014”  0.059 £0.008  1.101 +0.168"
FAH 12.683 45.265 152.936
PE 0.007 0.000 0.000

e 1) 5 Sham ZHILES, P<0.05; 2) 5 MIRIZH 4%, P<0.05
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WM, A5 o AP AT X WU P 5 R Bl LY 1 AR DS PR ek A 5 i

Bel-2/Bax HWAELLE, ZRA50T4E X (P <0.05),
MIRI+R 4] Bax mRNA 35 TR, Bel-2 mRNA #ik M
Bel-2/Bax HWAETFFE . W4 3 FIA 2.

R3 BAKRAECOEDAELR Bel-2. Bax mRNA Rix

(n=10, x+s)
21 Bel-2 mRNA Bax mRNA Bel-2/Bax
Sham #1 0.455 = 0.064 0.220  0.026 2.087 = 0.380
MIRI £ 0.111£0.019"”  0.660+0.079""  0.168 + 0.238"’
MIRI+R 4] 0.228 +0.035"  0.450+0.045" 0511 +0.105"
FAH 81.456 80.178 100.502
P1H 0.000 0.000 0.000

e 1) 5 Sham #HHE, P<0.05; 2) 5 MIRI 4H b4, P <0.05

Marker 1 2 3 1 2 3

1 000 bp
700 bp
500 bp
400 bp
300 bp
200 bp
100 bp

Bel-2 B —actin
Marker 1 2 3 1 2 3

1000 bp
700 bp
500 bp
400 bp
300 bp
200 bp

100 bp

B —actin

1: Sham 2E, 2. MIRI é'ﬂ, 3. MIRI+R éﬂ

B2 EEFEMITX MIRI XBEOMELR Bel-2.
Bax mRNA 3%k B840
3 iTig

kO WURE 56 25 ke afi A O I T £ 1 PR 2 22
KB . A ALIER FARETBITIRT,
Mg FOPRAIR S it Lo JULEST LA, 98O UUREAESE TR, 9%
IS e BC WL I P E T 0, PR 3 P S
AL AP PERLAR IS AL O, R SRR R
B O WU R L B A T A T R

AR LRI T 5 MIRT B UAHE, & MIRI 3 224
SRR Ion = SN 1V 1) 1% (30T | ¥/ e XS S IR S
P LA ZE R RN RE , s/ IV B R 3 £ 6 X A T AL

RSNl 2a o1 i B s =R/ S S B U e A e |
IR R [R AR LASE G, Hor Bel-2 1 Bax #IA N
JE— Y E B TR L Y. Bax AT LA R4
PR T, T Bel—-2 DA 4 g T BB, A
L PN PR 1P ARR S e R e 0 B R T 4 . DAL
Bel-2 1 Bax P 78 40 L b i) 75 12 NIy 8 1] 1) - 2
AR REAE 32 B T RIS A AE T B A R EEEALE]
ARG LR B 1S 800 7R, MIRT 41 LVEDP 7K
e, +dp/dimax 5 —dp/dimax WIFEAG, FBO UL A= B
M R B T O I BER %Ak, TUNEL 41
AT K INEE S BoR, 76 MIRL 41 AL B, JF B T-A 6
FEN Bax FeikFHEr, Bel-2 Fik & Bel-2/Bax FLIEFEAK,
PEARAEC LA AL P8 T 0] RS2 A MIRT () S5 ZE AL =2
—, HAEMPET A Bel-2, Bax 25 Ti%HT- 1975
R

My TS 250y I ] B A i IR 259,
IR e N URE B B3 6 20 Wk ok A6 s A2 s 1) 2 A1
FAE ML B 5 3- 3k -3 L 30 R ALk
i A (HMG-CoA ) S& 4RSS A B AY T PR 7 T BEL
fi: HMG-CoA WA J B 1R T, BELIT H 32 S i A ids
1, AMEIHR IR A . BT T2
AMUEABEARIMAS . BBk LSRR, b ]
PARFEBUAR . GRS 2 AR DRe . Bl niig .
LU RS ZFpThae " BT kIR ES AT T
S MIRT SR G BRI, R0 DR s
AREER TR, AT ImE AR T b, Lt
PR AR OO THAE I B4, O ILANNE AT 1K,
FRIIT- LA Bax mRNA KRR, MM T JEA Bel-
2 mRNA FIREIN, SR B &P AT T P B A0
WU CRPPERT it O JULER B8 T 40 o 4 FH T B
HIRAEAE PR Z —. R0 MIRL A9 A AL 55
B4, Hh Mg 25 S5 il g S IR e . AR
7, BUEEG & AT X+ MIRT LA SR B LA
it — 5 .
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