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Bel-2/Bax;  CytC
[ ABSTRACT ]

ischemia-reperfusion injury and its mechanism.

Aim To investigate the effect of overexpression of Bax inhibitor-1 ( BI-1) gene in cardiomyocytes on
Methods
group (sham group) , ischemia-reperfusion group (I/R group), adenovirus control group ( Ad-EGFP group) , overexpres-

Thirty SD rats were randomly divided into sham operation
sion of BI-1 genome group ( Ad-BI-1 group), cyclosporine A group ( CsA group). After the establishment of myocardial
ischemia-reperfusion injury ( MIRI) model in rats, TTC staining was used to observe myocardial infarction area, TUNEL
staining was used to observe myocardial apoptosis, ultrastructural changes of myocardial cells were observed under electron
microscope ; qRT-PCR was used to detect the expression of BI-1 mRNA in the myocardium of rats in each group.  The my-
ocardial cells of neonatal rats were isolated and cultured and divided into control group, hypoxia/reoxygenation group ( H/R
group) , adenovirus control group (Ad-EGFP group) , overexpression of BI-1 genome group ( Ad-BI-1 group) and cyclos-
porine A group (CsA group) according to different cell treatment.  The subcellular localization of BI-1 was detected by
immunocytochemistry, the expression of BI-1 protein was detected by Western blot, and the MPTP opening level of myocar-
dial mitochondria was detected by Calcein-AM; and the expression of apoptosis related proteins Bel-2, Bax, CytC,
Caspase-3 and Caspase-9 were detected by Western blot. Results Compared with sham group, myocardial infarct are-
a, apoptosis number, mitochondrial structure damage in I/R group, Ad-EGFP group, Ad-BI-1 group and CSA group in-
creased significantly ( P<0.05) , while those in Ad-BI-1 group and CsA group decreased significantly ( P<0.05) compared
with I/R group. qRT-PCR results showed that compared with sham group, BI-1 mRNA expression decreased significantly
in I/R group, Ad-EGFP group and CsA group, while it increased significantly in Ad-BI-1 group; Subcellular location
showed that BI-1 was mainly located in the endoplasmic reticulum of cardiomyocytes, and the fluorescence intensity of Cal-
cein-AM was significantly lower in H/R group, Ad-EGFP group, Ad-BI-1 and CsA group than that in control group, while
that of Ad-BI-1 and CsA group was significantly higher than that of H/R group; Compared with control group, the expres-
sion level of BI-1 protein was significantly decreased in H/R group, Ad-EGFP group and CsA group, but it was significant-
ly increased in Ad-BI-1 group. Western blot results showed that compared with sham group, the ratio of Bel-2/Bax de-
creased significantly in I/R group, Ad-EGFP group, Ad-BI-1 group and CsA group (P<0.05), the expression of Caspase-
3 and Caspase-9 increased significantly ( P<0.05) ; while the ratio of Bel-2/Bax increased significantly in Ad-BI-1 group
and CsA group compared with I/R group (P <0.05), and the expression of Caspase-3 and Caspase-9 decreased
significantly (P<0.05).

and CsA group than that of sham group (P<0.05).

The expression of CytC was significantly higher in I/R group, Ad-EGFP group, Ad-BI-1 group
However, the expression of CytC in the mitochondria of myocardial
cells was significantly lower in I/R group, Ad-EGFP group, Ad-BI-1 group and CsA group than that of sham group (P<
0.05), and the expression of CytC was significantly higher in the Ad-BI-1 group and the CsA group than that of I/R group
(P<0.05).

apoptosis of myocardial cells and improve the mitochondrial structure and function damage.

Conclusion Overexpression of BI-1 gene can reduce the myocardial infarct area of MIRI rats, reduce the
The mechanism may be that
overexpression of BI-1 can play the above role by changing the Bcl-2/Bax ratio, inhibiting the opening of MPTP | reducing

the release of CytC, and reducing the activation of Caspase-3 and Caspase-9.

Oy WL e 1 P v 452 45 ( myocardial ischemia-
reperfusion injury , MIRT) 42 & S IfiL 0> AJLZE P &2 1M1
HECE IR O LA M 25 1 32 8 K% 40 i D) R B i ik — 25
IR, 30 W S 2o N RESEIE B K, Jf
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AOBIF X i e i PRV 7 B il 3 S0 3 TR R T %
B, HAHT, T MIRL A HL ] 18 408 2 2%, 55 1
AT AR T SRR S SR AR T RE R A 4
P A oA LA DGR SO A 3 T
# fL ( mitochondrial permeability transition pore,
MPTP ) S0 T AR A A S 2 ] Bl 4 S P
KEFFERW, MPTP JFfE MIRL A i 2 P 4
HERYMEHT, M) MPTP I J80n] 78O WLk 15 & 5

B ERD . AR A (cyclosporin A, CsA) 7 i
it YN P FE TR IAE D A LSS Aok I MPTP
FE BEAR NN G & BR, CsA BERSE iF -3k
JRBRB 1E MIRT, 45 /NC IUREBE AR OO BR PR I
FIL IR SE

Bax #1435 1 ( Bax inhibitor-1, BI-1) /&L 4E 3% &
BAPAT- IR F, A8 T AR P se T ¢
WA LR R, S /D B LR R 7 A8 T sk 9 v
BIPRST PRGN ML ZE T4 i 2 — ., #fF52 & BE, BI-1
T A P 1 SR A R O A R T 3 A4 L I A4 A 9
iR FE MIRI Hr, MPTP T il 5 350 4 b 4% s
TR0, R T P A B VR R 2 A 22 2R
i, BN B T IR T RE AL, HE T 51 & LR T
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RERREA, B A 57 B3 AT, BT 4H M 5 3% C ( cytochrome
C,CytC) , Jash g =% L4k, A 2 W o%
FW BI-1 BEAS 8 1 A 5 4RI ES B 1 5 A JH
MPTP JfEMi A si =", % F 2L EHLH, T
AR 3R BI-1 A Al G 38 23 52 i MPTP JF i
e 240 R T e e 0 PR O LA A, 3 s T
KB MIRL BB AT B0A1E

1 #EFFEE

1.1 EFE#

EERAME R EAEE SD KR 30 R (KFEE
250 ~300 g),1 ~3 X SD K R K 30 A, Hh#HE
e B K 5 20 4 S 56 oG 32 B MPTP 474 71 CsA | R
B Z 4 (% B Sigma A 7 ) ; & R K R BR A
(Qiagen /A~ 7 ) ; % 30 Bel-2, Bax , GAPDH ¥ 7 [£ 411
& (% & Abcam /A &) ; /N B T Caspase-3 , Csapase-9
B AR (% B Affinity 2 8] ) 5 #EAR T A (L 4 B
(HRP) #RIE M I F 40 & AU/ R 1G] M &% & 4
NFE]) 3 % GRP78  BI-1( % [E Santa Cruz /A ) ;
Alexa Fluor 488 _Alexa Fluor 555 #4809 \L FH % =
i . Lipofectamine 3000 ( 2 [E Invitrogen /A 7] ) ; 8 B
& AR IGX A & (L7 Z = K ) ; Calcein-AM R 7|
(R NEEE) ;DRI CytC . COXIV ¥ 7 & ik
( %[ Santa Cruz 2 8] ) ; 3t & 3k BI-1 89 f7 0 & 3K
(Ad-BI-1) B #4487 K. 5 & 0 3 B IR % 201K
(Ad-EGFP) (£ ¥ # 1x10° PFU/mL) ( k¥ F ¥
FEEHAARAF);PCR KA £ (B A TaKaRa) ;
PCR 5| 4 k£ T4,
1.2 OBnEEFRGENFERSA

AUARENMERLA, AEOE B KKE
E%# ., DAd-BI-1 & Ad-EGFP 75 & % 3 5 4% Uik
WA T EHAAT, R TR 12 h AR A
Ao ZHEES 40 meg/kg B K Bt F A REE A B A
HATREHE , HEAE3BOmL/L FRL2: 1 M
270 ~80 K/min # A& 7 ~8 mL 8y & # % F AT
EEBR, B ENEEHIE, THELZL
3AMEFH, ZEAULE, TALE, xR E
N e e ) O & i o i
7 A F o0 Bk, B0 FkoOAR E5 FE AT A S DML BT 3L o
WL 27 FAKAERKRR EASEKEENO 1 mL
B F R A, 10 s 5 AATF M 48 41 DUIR B A 3 3 Bk B
PRI, BEHA B RECREE N, T 2B
FiEXM,FEHEEEI0F UL, QU
WLk o BB R A AL ) & 47 R B R B AEFHAT KRR

BERTR I, AR EEAET SRR E, 4
BAREMBEEHK, BEANRLEE UL LT,
EMBERAEE AR, THEA% 3.4 M E#
B, 3T FF 00 A, DB ik B 4 5 A0 B TR B 22 R
BIRET RS, EEQETH 1 ~2 mm 4 B £ &
AR 3 Bk AT P2 32 (left anterior descending, LAD) ,5-0 #)
Tl AR ERLTFFL, UFELE 4L LAD ik,
G B ST Beda 5 (0. 15 mV) A ( 20) T %
BEEEEHE, BAECEMEHE L4 K0 Lk
G E A AL R, B AR RIS, BT
S B Ay LAD o 5 B, HoU ALA 8RB
o m B ST B & # TR, QML FkEHK
KESNS A, B4 6 7, H1EF A% (Sham) : T
JEXT LAD FRERHATE I, 4 T hwe hioE &
1.5 mL & A& 3 2h K & AL B ofn P 0 4R 17 40 (/R
#1) BB LAD 30 min Ja, £ B # K% T 1.5 mL B
ARG A MFEAEKEDEFEE, HZEEX
Hq 5 3E % ik BI-1 8 B % 2K 41 (Ad-BI-1 4) &t
LU g % # (K 2 (Ad-EGFP #1) . Ad-BI-1 % Ad-
EGFP 1% & # %t 3 X J& L LAD 30 min, Bk &
MR EE ;R E A 4 (CsA Z1) : FE BT LAD 30 min
Ja , T HEEER S min 2 # 4T CsA(10 mg/
ke) Jo , B A L, F#E 24 h 5, BARN
K G AT
1.3 TTC FE4N.0NEIEmEmR

FEVEVE G 24 h, FHBLG BE 4 C A £ Ao
BHRAMEE,-20 CAKR1h, WAEL~2 mm &
& E, 5T 10 mL/L & = K00 & (TTC) ¥ &
737 CHE4 F i H 20 min, PBS Wk A4 K )5,
BHEZET T4 S RFBEFEZER., HEY
FRRRBRERAREE, RIEEHF LR H & X
ﬁ[zﬁ,ﬁ#ﬁ%@ﬁﬁié’é,mlmage Pro Plus 6.0
BT &0 WUAE A AR (infarct size, IS) W] = 200
FELEER/ZNELETRX100% , A EEEE
MEL 3R,
1.4 ESTEEWNZONMREREBREN

FOEEE 24 h, 3% EAR 7 EREAR G, HEL
JIE | 7 B A [ X BE B T 40 AR 414 ,2.5% X =
BEE E M E B BLK EE TR e N B 4 A
MR R LG RH RAET, THRFEHE T
BZoNamamEmEn, S MTAMNBES %k
B AR AL IR 20 M & R R BHAT WA, B
% Flameng SN G R AT AR ARG REE TS, 0
P AR ERAMEN TR, B T R AR
JE R K, 8 5 R A A R B R LB K 2 R
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SRR ERAK, A E R, ERFOR Rk, B R
BRI 3 Fo AR E IR, 2R354 % 9 L
B A RUBUR kW BT R4 R B AR E A
B BUR T k, T A BT B, AR iR N A E T B
Tk,
1.5 TUNEL jZ#&i0.C AN 28 A

FHEEE24 h, BRI QAL T 4% 4 R
HOEA P, R Y] R B 3% B TUNEL K 7 &
HAFHATONA L BRA T ELLN, F49
FrHEALEE B 6 /A1 B 1 B OB - 4 (B -4 = A
T8 M B AL R B x100% ), WA E R B E A
3K,
1.6 BEROINMEMESE ELRMEERERET

OFERS Ny 25 . B SD XK RILRE
HIL 4w B, B2 0. 08% #y f M 2 B 5 T A i IR B 3t
ATHALE B HE T4 10%FBS 5 1% H#F &1
DMEM/HG #5357 % F 37 °C 5% CO, % M5 5% 45
HHATHESR,2 h JB 5 IR R IR R 2 B
FHRBRAAEME WK M, UK R B G A I B
ME6 AR AT ERFHIATRES, FRANEHR
AKER, HFEHRIFRR,3~4 R WEF 4040
BBk BT E R, @ Bl ML A BB E A
4, (hypoxia/reoxygenation , H/R) 4% A 2 57 . 5.4 HlL 28
MO H B 0 S5 4, BT Xt BR 41 (Control ) : IE % 3%
TS MR, H/R A BN BRE T AEHE
¥ o v B9 DMEM # F 37 °C .95% N, .5% CO, H
WA FHFEHE L h 5, £ 44 10% FBS 1
DMEM/HG # %% F 37 °C 95% = A 5% CO, 4%
HE A8 h, B ALAMA Kk BI-1 B IRA
FHARA (AD-BI-1 40) Bt B o IR % 5 #R 41 (Ad-
EGFP #41) . ¥ # A 1t % 35 BI-1 X JB 7 7] i R m &
B L4, 24 h 5 e HT B Y R 3L SRR
LrE ey g ER 7 RS ATH R A4 E IR
HFE A4 (CsA 4) BT A 10 pmol/L 8 CsA
ARG L4 ML JE g B R T R AT R A AL
1.7  BI-1 FEALZE B A ST RE AL 462 0

LR AL R E 4% A RP BT R
T E % 15 min 5 ,0. 3% Triton X-100 T 4 °C T # %
5 min, 10% 1 F i # H 1 h J&, % GRP78 # K
(1:500) BI-1(1:800) T4 C TFHEAH, XK
B ,PBS % 4 i 5, in N\ Alexa Fluor 488 =X Alexa
Fluor 555 &4t —#41(1 :2000) T £ B TiEH 2 h,
PBS H X Z % &, in N DAPI 2 4% 3 min, & J& 7£ %
LRMETHE,

1.8 #REUKROAE&RE

FEEJE 24 h, 4% ER 7 EREEA R 44 B
OSSR KE G HRATHATTHEZE 2 mm’,
HERARERBGKA SN H 7 E TR ERBRK
ROME&RE, FEERw T RO 448
BTARBEN, AN S00 pL BMEERHAATHH, BN
1.5 mL 2 ## 7 ,4 °C 3 000 r/min % & 10 min, [ J&
BRESMNLS mL RER, ELZ ER G KA,
FR 4 °C 3000 r/min &% 10 min & B L3 i,
6000 g &% 20 min, #ATHAA B, BT 1 mL By & H
ERBRPHATHSE,
1.9 MPTP FFA7KFHIH

K Ji Calcein-AM B 0K 36 A M & AL 48 fE MPTP
TR AT, kT &40 L4 3% bk 7 bk
A 2 CsA 24 5,1 mmo/L B Calcein § @ 1L T %
W% E 30 min, £ 4 20 min J5 B | Hank F f 3£
BB, R A RRER N TS E TN
1 mmo/L 4 1t 4§ DMEM/HG 5 % i, 4 5 5L F
200 wmol/L # MitoTracker Red CMXRos 5 1 pmol/
L Hoechst33342 x4 kL ik B 40 f A% %2 5 min, K
KR E T ME N Calcein-AM By 75K KR
1.10 ERRFAEE PCR £

BEARRWOMALERRFHER, % B
Trizol FRB AL FE RNA, R4 ERNE5 =& F,
RAE R %% TR UL 4 R 42 % cDNA, H 1%
qRT-PCR X 7| & Vi 87 45 & T 55 30 % € By X RL B [
5B EH#ATER ZE, qQRT-PCR L4 H % :95 C
& ¥ 10 min 5,95 C & P 7 s—60 CE Kk 20 s—
72 °C % 1# 38 5,40 NG ¥, qRT-PCR 5| 4 %7 : BI-1
t ¥ 5'-CCTCTTCTGGTGGATGC-3', T i 5'-GC-
CTCGCTCTGTTGATGTGA-3'; GAPDH I i#% 5'-AGAAG-
GCTGGGGCTCATTTG-3', T # 5'-AGGGGCCATCCA-
CAGTCTTC-3', LL GAPDH % R %, K A 27 J %
4 BI-1 mRNA By %k &,
1.11 Western blot SEI&

FI R & B B3R B ) & 32 B& 41 K BROG ALt
M XA AR ARG AL A F iR & B, BCA &3
TEACE HE1L 4Bl EERF AN SxE
FEZ L, T A H An AR 10 ming X 30 pg
ty 2% B FEAT R T M Bt B 5 IR (SDS-PAGE ) W ik ¥ 4T
EAQH , KAEHER 2 EWE A% E PVDF &
ES%BES M TERTHE2 G, 24 A
BI-1(1 : 500) .Bel-2(1 : 1 500) \Bax(1 : 1 000) .
Caspase-3(1 : 1 000) . Caspase-9 (1 : 1 000) .
GAPDH(1 :2000) —t,4 CH4% K H L%, TBST
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VEWE M 3 K, 5 min/k, ML HRP 4R i€ & = 4t
(1:5000)%F8@MEHE 1 h, L TBST ¥ 8% % 3 % ,5
min/ K, CytC AR FE 1.8 # 2~ & 4 Ak &y & AL
bR G B X B0 L4 4, R B B R R BRI
ERBARESCAAL PN EES, B4 S KR
F LA CytC(1 2 1.000),COX IV(1:2000) 4 RH
%, RIEERAE A LW W PVDF E L3 4 7 in
ECL & e T % fig ik R (L AT B L 48 B . Image
JHRENELHRKEB, NEREE S AS WA
fEAREMENEE, W EEREMEL 3 K,
1.12 SitFEHHh

5 Jil SPSS 19.0 # GraphPad Prism 5.0 #4174
o, BAESERA xes £, W4 R KA

Ad-BI-140

CsA#H

AFAR T, ZAE R K A EE KT E M
(one-way ANOVA) # Dunnett’ s 2 Bonferroni’ s %
F IR IAT T P<0.05 = REHGITFE N,

2 # B

2.1 FRZE BI-LBREXROCAEEEFR

TTC WAL TEA I A B WU BE AL, 45 5% R
ST ARAM L, /R 40 Ad-EGFP 20 Ad-BI-1 21 X%
CsA 1K RO WUEEFE AR 214 0 ( P<0. 05) 511 5
I/R AR AR, Ad-BI-1 Z0H1 CsA £ K BLO LR AE
T FLA 9820 (P<0. 05) , J5 BZH R B2 1).0 ULEE A
A2 S IC B ETE(P>0. 0558 1)

60—

a
a

& 40l
§ ab
& ab
= ok
2

T8 & B B B

N
5 & F

1. TTC M LHIEXERR (n=3)
a N P<0.05, 5{EFARHAM L ;b A P<0.05,5 I/R AL,

Figure 1. Myocardial infarction area observed after TTC staining (n=3)

2.2 TFRE BI-1 BEKROAET

B R BUOILHEZ 2 TUNEL Y0, 1E 5 40 i
R AR 0 TR T 40 LA R B (8 (£ (s Sk 4
TN o SLIREE R RV T AR LR B0 AL ZUTE ] .
AR T, I/R 4H . Ad-EGFP 4H . Ad-BI-1 2H F1 CsA
2R B0 UL 20 rp 3 T 0 A B 3 T R 2L 38 B
FHA(P<0.05) , T Ad-BI-1 411 CsA 2H K BUH T
R /0 F I/R 20 (P<0. 05) |, J5 M4 K Lz )0
WAL T ge 2 22 5 (P>0. 05; 81 2)
2.3 TRiE BI-1 BEKROARERIEIRG

75 S LA L8 A 0 AL A0 8 A 5 ) i A | 2%
SRR T AR R FC WL M 8k AR 254 56 4, 4
G TO M, BB N BORL &  1/R 41 Ad-EGFP
21 A BRC HIL A 2 A 85 /) R o e IR, & A b i

HRIEHES ZE L, S A R filg 4 ™ ., 35 Jox P A 1]
gD HAE S L2 /D i 28 e AR M (2 BT Sk 4R
/) Ad-BI-1 411 CsA 20K BURT ULoO LM Al £k 1R
LR 2R SE R IS R R H T (B ey 2 /D
D N RIURL = & DB SRR K | BB
IR (K 3),
2.4 % BI-1 #HLOAE AR LR RLE MPTP B9 FF
MK

Calcein-AM 72Kl J5i 4.0 LA fd 2 b & MPTP
HFFHOKE 25 R LB, SXF A A, H/R 4 Ad-
EGFP 20  Ad-BI-1 2 F CsA ZH40MLAY Calcein-AM 2¢
G B E R, 328 MPTP UK B B T+ 25 (P
<0.05) ;1M Ad-BI-1 ZF1 CsA ZH40AEAY Calcein-AM
TR IE B E T H/R 41 (P<0.05) ;5 P4 40 il
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B Calcein-AM % o & 22 R 0 W & PE(P>0.05) PR (K 4) .
RN id 25K BI-1 RERS O LA i MPTP

[ 2. TUNEL &R O0HHAMET (n=3)
A WEFARLA,B H VR 4,C H Ad-EGFP 41,D A Ad-BI-1 41,E 2 CsA 41,
a N P<0.05, 5{EFARLMIL ;b A P<0.05,5 I/R 4MHLL,
Figure 2. Apoptosis of cardiomyocytes observed by TUNEL staining (n=3)

RPN
< &
& ¥

E 3. ESTHEEREONMEMERELENTN(n=3)
A NETFALH,BH /R 4H,C N AJ-EGFP 4H,D 3 Ad-BI-1 4 ,E K CsA ZH, a }y P<0. 05, SR FARAMIL ;b H P<0.05,5 I/R HMIL,

Figure 3. Changes of mitochondrial structure of cardiomyocytes observed by

transmission electron microscope (n=3)
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pog:itic]

Calcein-AM

Mitochondria

Nucleus

Merge

Ad-EGFPZH Ad-BI-14H

CsA#H

XTHRH H/RZ

Ad-EGFP# Ad-BI-148 CsAZH

4. Calcein-AM £ Z K4 MPTP FFHI7K T (n=3)
a A P<0.05, 5%t B4R ;b S P<0.05,5 H/R 41HAH.,
Figure 4. Detection of mitochondrial MPTP opening level by Calcein-AM method (n=3)

2.5 RIMFET/RESEINOAMEE BI-1 Rik
G8Ma K BI-1 B3P 48 A 3E fir
qRT-PCR # W £ 28 52 A8 .0 WL 40 M BI-1
mRNA 1R IEIKF-, 5 R E W 5% A M 1L, H/R
2 Ad-EGFP 41 % CsA 4.0 LA H BI-1 mRNA 3%
IRIK 2 &8 3 R % (P <0.05) , Ad-BI-1 41+ BI-1

mRNA Rk 7K -5 e Ath 28 34 B I 38 ( P<0.05)
CsA 40P BI-1 mRNA #3i5% H/R 4180 B3 (P<
0.05,1%1 5A) ., Western blot K #%2H J5 A% 0 LA it
o BI-1 R IAKE, 25 BRI 50 AL A H, HY
R %1 Ad-EGFP £ 2 CsA 1.0 U400 BI-1 3%
PRIK -4 5B FEAIK (P<0. 05) | T Ad-BI-1 #H 1 BI-1
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AR HABZH B BN (P<0.05) , CsA 2040
Hur BI-1 & H 3Rk K3 H/R 4 B3 fn (P<

—_
[$)]
1

C BI-1

0.05,8 5B) . BI-1 7 740 ILAR I V. 58 o7 245
W, BI-1 FERAFHNBEMH (E 5C),

A

1 ab 1.5

-Hk( P,

z =

< z

% Bl-1 ww v o - I

£ ° B 0.5

% GAPDH [ —— 1

j pH I EE e e o o ©
&7 QY QT NP Y i VAN
PR (L N Q,C’QQ &
S SR

B 5 SARKCMAMETS Bl-1 RIZTUR BI-1 EHAEPHITLENM (n=3)
A 4 qRT-PCR & 410 WL P BI-1 mRNA FEiA/KF B 2 Western blot K45 4.0 L4NHH BI-1 AR A%,
C 2hy BI-1 8 JARC LA A Hh 4 37 20 B 2 37 A S 2 G A T . a Ol P<0. 05, 5% IRATAA L b 2 P<0. 05,5 H/R 4l L,
Figure 5. The expression level of BI-1 in primary cardiomyocytes of each group and

the sublocalization of BI-1 in cardiomyocytes (n=3)

2.6 FiIE B MEZEAKXBROANEALZH Bel-2/
Bax,CytC & Caspase-3, Caspase-9 Fi% B3
Western blot Z5 R R, 5B FARAMLL, VR
ZH Ad-EGFP 4 Ad-BI-1 24} CsA £H K O JILZ0
1 Bel-2/Bax A4 10 3 FE I (P<0.05) , 1 Ad-BI-
1 20 )% CsA 2H K B Bel-2/Bax HIH W 25 T /R
ZH(P<0.05) ,J5 4 Z [A] 19 Bel-2/Bax HOAH 22 5% 0
BEM(P>0.05; K 6), ##1-%H H Caspase-3,
Caspase-9 i &5 R F 0, SBF AR, /R 4,
Ad-EGFP 41 | Ad-BI-1 2} CsA 41 K0 LA 2L
R WP SRR S RN (P<0. 05) , 1T Ad-BI-1
ZHFN CsA 2R B /R 4B 8> (P<0.05) , J5
ZH[H) Caspase-3 Fll Caspase-9 £ 1321k 25 57 To i & 1
(P>0.05;816), CytC kg5 R Won, 5.0 N4
SEAT, ST ARAM, /R 4 Ad-EGFP 4 |
Ad-BI-1 41 J CsA ARG HLAT IR CytC 3Rk
WETHE (P<0.05) , G A Z A1 22 5 a1 5
(P>0.05) , HEEC LA LKA /R 41 Ad-
EGFP 4 Ad-BI-1 2H & CsA 4 KB CytC Fik
BIRF AR W ERL(P<0.05), H Ad-BI-1 4] X

CsA ZH KRB VR AB B3 ( P<0.05) , |54z
[B] 22 TSI 2FE L (P>0.05;86)

3 i4F it

MIRT F % A= T B O B 75 P 33 96 97 1o 2
SR PR R UL L R R A e B A B S A
JAT X MIRT W9 5 B 2R, AT R 00, 3
il MIRT 2 F rv g0 RIL A48 AR O T B8 6% sk /D A58 B8 1
(YK, A RO TRE . GRS 2 AR
TR ) — P AN AR, 76 BT T Sk ik
A FRE RS, H Y HAR A e, o] 7= AR K Ak
YRGS B0 R AEORD SR I AN Rl
N5 40 & AR B TSR gE ) KRR ST IE St
LRRR T RE S H ZE MIRT A9 & A= & J i FE b i 7
BT, MPTP S 400014 T AR 1) & B 147 I 7, 3
S W P RE S5 ZobL AR 25 4 Z5 L, 328 1T 52 M 4
KYIRE, JIRA BRI T, EIEWABKNGT
MPTP fRF5 GRS T 4% 2 28R B 40 Ak 1
VA 5 R 1 PR 1 T 5 R L, A e it P T
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6. Western blot # il X FR /(L Z8 A Ff Bel-2/Bax, CytC & Caspase-3, Caspase-9 Rix (n=3)
a Jy P<0.05, SIFARLIM ;b hy P<0.05,5 /R 4L,
Figure 6. The expressions of Bcl-2/Bax, CytC, Caspase-3 and Caspase-9 in cardiomyocytes by Western blot (n=3)

FEHAERETE & A0 AE T ML 25 AR T, He
AL IF 5 S B, 7 R B, MIRT A6 75 v i o i 4k 24 i
figad 1k ek 2 o0 LA A B 2 kAR, BB
MPTP (HJFFHL, BFAR CytC B R 50 T 41 k0o UL 200 i
PAT RAERY O NUAE T, CsA i 5 4ok rh
LRI D RS 45 A, M1k MPTP JF
JBC, M 00 A 40 e A=

BI-1 258 &L — R T d i B & ™
YIRes Al i Bax , BIE A R S5 5 AT, N
FHA 238 16 R fo e SR T v S 06 & B, BI-1 IF AR
Bax ELHAEH, M2 5P -8 H Bel-2 1 Bel-XL
FAEZ5E il i s o3R8 | 1Y BI-1/Bel-XL/Bel -
2 F Bax FOfH, W40 T Hal e R 4> T-HL
il 4 : Bel-2 A1 Bel-XL 7] LA 5 Bax JE i Bel-2/Bax
Bel-XL/Bax 5 — 24K, 1M {ff Bax/Bax [A] i — R4k
TE g W0 Bax SIAZAIF T, [FIAT Bax/Bax
A — R AR BEMS I R L b AR CytC, (i H A
B, S AN A R T A, A g R,
BI-1/Bcl-2 —RIKHENS 5 MPTP 11 32 4 5l 4341
JEE B, A 6 1 25 F 3 38 ( voltage-dependent anion
channel, VDAC) #1285 &, M1 1 #0 ) MPTP 1147

JRARAF SRR S5 K K DI RERY 5E %, SR AR P 12
PEFA™Y ) SEAESE T BI-1 78O WLk iy P 7 (0 4
FHZ B MR E AL, 41 Zhou 257 8.0 L 1L
FHIE T W AL A 40 0 P S8 S5 & B BI-1 Wl 2 Syk-
Nox2-Drpl 5 XO/ROS/F-actin 4% T-15 5 il 4 4 5
AT 2 LA O JIE A P 4 40
APPSR O WA 58 BI-1
PRIRERS 4 /)y MIRT K BRUAY O LR B T AR, 00 JUL
YA B T TG SRR S5 1 S S RE R, i — 2P
3L Western blot 43 M7 8 7= #H 2% 25 F1 Bel-2, Bax |
Caspases ) CytC &P, i 3Rk BI-1 A] REZ 18 i el 28
Bel-2/Bax FCAE, 9 5 MPTP 4 15, 9 /0 4 i CytC
ROREL , AR A T- 25 11 Caspase-3 2 Caspase-9 415
e &4 EREH . CytC — B A FE T 2Ri A i iy
AN B Z T, Az A 1 A B8 5 i 2ok (A S s
FIIALHML BT, 7E MPTP S 10T S B R AR IR 45
R AL I, CytC MR AR RS 3 A B, JF
VE ]y R A IR T PR 1, 78 =i TR L AU T 1 3 ]
YERT ST 8 A 46 1 (apoptosis protease-
activating factor 1, APAF-1) fHE.Z54 , ¥ Caspase-9,
SRJE UE— 205 T UiERY Caspase-3, Ji 3l Caspases )
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PR, A FHMEMM T EAE, Hh
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AP A T R A B RAT A BT A A
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AR, MIRT ML 52 2%, o8 K B8R 48 E AL
L AR T R AE S AR D RE R AT AR IR K | i
A ICAH RIR YT T-B. AWFE & B, O LA
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