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[# ZE )& WE St.Thomas FIIT PKEE ZE (Tetrodotoxin, TTX ) 5 Fob. O I (55485 s 3 SR i P 7 K RO UM B = R R T AH 6
FIF KM, 7 ik : Wistar KB 24 2,257 Langendorff-Neely B A UAEREERR, 54 3 4 (n=8) . X B£H STH-2 4 .TTX 4.
F3 TUNEL B4 0.0 LML I8 1= 45 %X (Apoptosis index, AL), S AL 3 2 FT-#H5E A Bel-2.Bax.p53 B ik, Western blot K
I Bel-2 BAFEE, &R .STH-24H Al (11.20+£0.79)% & F TTX 4H(6.92 + 1.10) % HIxF BE4H(1.34 £ 0.23) % (P<0.01), TTX 4
Bcl-2 B9 PE1 & (22.63 £ 1.10)% & T STH-2 #8 (13.51 + 0.67)% I3t B4 (2.52 + 0.58)% (P<0.01);STH-2 #H Bax Y PEL &
(8.04 £ 0.57) % T TTX £H(6.05 +0.46) % FxXf B4 (2.14 + 0.57) % (P<0.01), TTX £H Bcl-2/Bax 4 3.78 + 0.41 & -F STH-2 &
1.75£0.15(P<0.01), TTX 4 Bel-2 BIHXTE IS B 7(86.1 £ 0.98)% & T STH-2 4 (53.2 £ 1.76) % Fixt BE4H (23.7 + 2.61) %
(P<0.01), pS3 BETERAH YK WA BIHMFE, £+ .55 STH-2 HE, TTX BEMS Sk in FaE v B O WU ML T3, R T
B RTRE S L3 Bel-2 ik, T8 Bax ik, & Bel-2/Bax H{EH %,

(@8 I EE R 5 O LR i EFRE 54 5 O U IR = Bel-2 B H s Bax B
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Effect of two kinds of cardioplegia on cardiomyocyte apoptosis and related

protein expressions in rat hearts
QI Jun,et o
(Department of Cardiothoracic Surgery,the First Affiliated Hospital,Chongqing Medical University)

[Abstract] Objective:To explore the effect of two kinds of cardioplegia on cardiomyocyte apoptosis and the related protein
expressions in rat hearts. Methods:24 Wistar rats were randomly divided into 3 groups (n=8):Control group,STH-2 group and
TTX group. Isolated rat Langendorff and Neely working heart models were estabished. The changes in cardiomyocyte apoptosis
were detected by TUNEL. The expression of Bcl-2 and Bax protein were detected by immunohistochemical assay in cardiomyocyte.
The expression of Bel-2 protein in cardiomyocyte was detected by Western blot. Results:Apoptosis index(AI) in STH-2 group
(11.20£0.79)% was significantly higher than that in TTX group (6.92 +1.10)% and Control group (1.34 +0.23)% (P<0.01).
Bel-2 protein expression index(PEI) in TTX group(22.63 + 1.10)% increased as compared with STH-2 group (13.51 £ 0.67)%
and Control group (2.52 +0.58)% (P<0.01). Bax PEI in STH-2 group (8.04 +0.57)%increased as compared with TTX group
(6.05 £0.46)% and Control group (2.14 +0.57)% (P<0.01). Bcl-2/Bax was 3.78 +0.41 in TTX group,1.75 +0.15 in STH-2
group. Bcl-2 protein expression in TTX group (86.1 +0.98)% increased as compared with STH-2 group (53.2 +1.76)% and
Control group (23.7 +2.61)%(P<0.01). There was no sign of pS3 protein expression in all groups. Conclusion:Compared with
STH-2,TTX cardioplegia alleviates the apoptosis of rat cardiomyocytes. The mechanism is probably up-regulating expression of
Bcl-2 protein,down-regulating expression of bax protein and increasing Bcl-2/Bax.

[Key words] TTX;Myocardial ischemia reperfusion injury;Cardiomytocyte apoptosis;Bcl~2 protein;Bax protein
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SiH) St.Thomas ¥ HbE, FIFH TTX /S W 5 B8 14
KBGO, BE AR B K RO ULAE L I Nat B 3R
N Ca® AHER, S0 LB / FE B EEE, O L4
FELTE SRR, TTX H.O LRI HL] i R 22 M,
ASERS IO VAR MR T R PR T AR EE 3 Y A B X
St.Thomas Y& F1 TTX .00 AR 4538 .0 LR S 4E
FAPLRIEH TR

1 #MRERA=*E

1.1 ##

111 BRI EEERF R EEREE Wistar X, 24
RBFE=FERELFERLRYH.0ERE), k5250 ~
300g. TTX: 3 H Sigma A 8] . BIUK R Bel-2 S EHE &
Hi KR Bax BTEREDUIA BT KR p53 B Hik RHK
Bl B -actin BAFEEEHIK Santa Cruz A 7], PVDF ;. £H
DUPONT /A %], TENUL I & : S YRR R R A BR A
. SP-9001 S AR A& AL P A2 A Y1/ 7] RIPA 40/
YR RIB R RREA YRR RAT.

112 EERREBEECH SRICRIECH K-H #E3R.
STH-2 MR TTX O ARSHER .

113 FEMSMREL LEI12306 BELEERALS . BKA
#|9 ADInstruments /A 7 , PAGE %E % B 3k {X .TRANS-BLOT
SD BT B RS £E Bio-Rad A F], 7] WL / 2o 5MEE B
P RS UVP A, AT R 4 - £ HLab-
works™ Analysis Software 74 7] ,GD-8 BUR B (R 2 ik E
CRERSG RS AE FRASHERRARAH.

12 £BF#*

120 REECEETFERMEY S EICHR1]EET Lan-
gendorfi-Neely B0 A E RS,

122 BYodARERSR BEVISN I H, B4 8 R Xf
R 48 Sy fgk 1l /G X B s STH-2 40 TTX 48 24 g ol 7 o 3 S 4
40, % IR B Rl O A K—H W T/ 60min JEEUAL L
BHRAE L TTX 41 F1 STH-2 AR IR P4/ K-H W
ETAE 60min J5, 7 BIFH 4°C STH-2 F TTX RS £
Eh Bk R 3R 2218 3 1 (2min, JE F7 60mmHg ) ME .0 IE 5 ; (KB
{377 60min(EL[E] 30min BH43-HI3E IN#E A STH-2 #1 TTX LA
W 1K) ;15 60min 5 E IR, B ¥ 37°C,95%0,+5%CO,
BESHEEEH K-H Z i, BBk, T4E 60min 515 15
5%, ZHROBZEE O ERES R ONER RS AW G, — 1353
T Bel-2.Bax.p53 H %k S 4 4k e 8 & TUNEL 43 5
5 — {3 FYE Western blot #IW4H4R 4 Bel-2 BHMIFER.
1.2.3 TUNEL #&W.OASEMRET A & slRE. E
O R, WA TR R E A, B
KBUE 4 kP A, BKU A EAFEHBE T IS A EE
BRET( x 400) P RYVET-FHME AR B0/ B AERRAZ AR, BRI

PE 0 LRI TSR B AL
124 S EALK .G LA S Bel-2.Bax p53 MEHE
B AR S YRR ST A RENLITE S DRSS
(x400), N[ GD-8 BRI A B IR E SCE R GHATR
BT, U 5 PR AR SR P H 64 B (Optical densi—
ty,OD {8 ) S M4 E 4 th , T+ R B PR A TEH (Pro-
tein expression index,PEI), PEI=0OD {A x (FHPEAAE / B
HLAARE%0) x 100%.
1.2.5  Western-blot £ MIHLH Bel-2 B H R
1251 #AELR AABARRR-LEAEE-RAE
H B R BE S L UK (SDS-PAGE B 3K )~ R R 5 ENE 7
JRBY Western A — A KGR
1252 BUMLEEMBEMIE Westernblot 455 F Bio-Rad
EZrbr RS, 35 Labworks™ Analysis Software 23 &)Y
AR TRERGATIRIFS T, UL Bel-2 BEEKRWHIBH
FHEAH /B —actin BE KPS LEEMERT B2 BH
KX ER TR,
13 sitFsm

FrA SR AR + PR (2 2 )T AIEN + PO A Br 5]
FE(M + Q) , R JH SAS8.0 HEATGEIH 4T  H R P 25047 .
g REFHESHR B (BAKEE) .

2 & B

2.1 TUNEL A« JLLE 4R o8 pltm fL B T B R
5% B4 Lb %, TTX A0 STH-2 280 AL 40 i 4
T FAE (P<0.01); 5 TTX A LE ,STH-2
H O TR 5 S (P<0.01), L3 1.
22 SEBAZIFERR SN mBATHEEOLE
ik
221 Bel-2 EH Bel-2 HHEM PEI X BARN
(2.52 £+0.58)%,STH-2 4H°4(13.51 £ 0.67)%,TTX £H
(22,63 + 1.10)%, 5XTFRLH LS, TTX 441 STH-2 44
Bel-2 ZE A K PEI ¥ 7HHE (P<0.01); 5 STH-2 4Lk
,TTX 4 Bel-2 ZHHK PEI & (P<0.01),
222 BaxZEH BaxZEHM PEIXIIRAN (214
0.57)%,STH-2 £ 4(8.04 £ 0.57)% , TTX A4 (6.05 +
0.46)% 53 5|5 %} BR4H Lb A, TTX 20H1 STH-2 4HBax

£1 HALNARBOLNARATHER(x25,7=8)

4B Al(%)

it BELH 1.34+0.23
STH-2 4 11.20 + 0.79*

TTX 4 6.92+ 1.10*2

ST EBAM L P<0.01;45 STH-2 M H P<0.01
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E AW PEI BT E(P<0.01); 55 TTX 2H Hb8,STH-2
# Bax F K PEI FFE(P<0.01),
223 Bel-2/Bax tUfH  Bel-2/Bax &1 A M HAE
X B4 M 1.19 +0.08,STH-2 4 % 1.75 + 0.15, TTX
2% 378 + 041, TTX 41 STH-2 5% Bt
B, YEBFEER(P<0.01);TTX 415 STH-2 A It
BIA BEZR(P<0.01),
224 pS3EH FIAANNYI R &R
Yefr 5 R W pS3 BE MRS
2.3 Western blot #M]% Plém e P Bel-2 & & & ik
%R

TTX £H 71 STH-2 20 Bel-2 & (1 (9 AH X &
GRS HIH(86.1 £0.98)% .(53.2 + 1.76) % ¥ L X}
M (237 +2.61)% &, ZF A BEFH(P<001); 5
STH-2 ZHHA , TTX 4 Bel-2 FHFGEFE L (P<001),
ZFHBEHOLE 1),

Bel-2

a. XTHBZH; b, TTX 4H; c. STH-2 4
B DHMEEET Bel-2 BB FRIE(Western blot)

3 i ®

AL TR AN [R] T A MR B B — R R R B
MIFET-TER , 52 40 P B DR R it A O Lt B o
T O NIBRIN BRI (Myocardial ischemia reper
fusion injury, MIRD) Y FZJE A, . Raphael ZEPF SR
EFTHEH, B C LR T R MIRI (B 2
MLz — . WTASCE 78 MIRI BrS e - &
HERYHEEEA.

TTX REELHRHMLO LMD Nat 38838 , 6.0 WLEm L
ANRETE L EhVE B AL T B0 BE A RS O L4 a4k T
AIRES B LATERS K+ B AL A (St Thomas i
JARFE)EHEEAFE, Chambers 2587 I Fh 58 75 AR
VERRACEEE” . B0 VT I, RIREZE A Bt TR, TTX
HIATFEHE BALT STH-2 4, B TTX REB/ ik
1L PR T A5 Co AT L R i, 3O LA

PR, IR 304 MIRL.

ARSI o 3 A R AL G B FT Western blot 1%
FA M ] TTX 4.0 WL Bel-2 B H B RIK L
STH-2 4B B34, Bel-2 2 AT LUBE T B HEMIHT
UL AR, B LA (.2 C(Cyte) BRI, 10160 94
T-HE B ( Caspases ) FIUG , E RPN IEESIR S, T4
Fooqifu FBEA MMz mEEATER
Bax Bak M4HMIEEVE R RIMHIMA T LK PTE Bel-2
TR P38 0 A0 [R) Bl A X 2% 20 9 T 0 LA R e 2
MIRI {842, #27% Bel-2 B FIRES 5 TTX LA
R ke - VRE R AR A b RO LA B T B R R TTX
FLOMRIFER T RE R E S R E TR A
Bel-2 MATHMHLC AU LR TR SE B

Hochhauser %% FF4 ZL R AR , & B Bax #[H
AR/ B B O AR St i PR T S R T PR A
B0 BRZH B 0 A SRR, TTX 440 STH-2 41
Bax K A FAIEHOE TXF B4, F 010 Wik ifn FENE
FEAR i Bax 8 KB LT HER (L MIRT 3
PO ET- PR Z —, LR WEREITTX
1 Bax B FEH BALTSTH-2 4, /R TTX 7]
LAl Bax 8 H &3k, HARIP.O WU MR VE RV RE
5T Bax EHA X,

TP ERMAEHRE STH-2 4 &, TTX 4
Bel-2/Bax WY AR, CAVARAT 8. 5 Diep%o
HY SRR 25 SR AL HALHI AT REA - 24 Bel-2 B Fakn
5 Bax BB IR Bk, 8 Bax L%, WHBAT-%
s X Bax FRWEEHT, Bel-2 #iBiER L5 BadMi%h
&, Bax BEM R IR Z R R K, E B Y Bax ]
LB A S M FE T I Rl R — 3R Ak, MG (i B4k
PSS BRI Th R, JE T T3 Cyte XPAT-E
H BSOS HF -1 (Apaf-1) B A MY , 8 3liCaspase
il 22 R LI T B A I 1 AR 5T B R S A
TR AFHNEENNEGREART-EASINHA
TEH A RERYVIAE X, B EE R T H A
TEASEART-E O E; R £ TTX 8.0
WU 3P VE AT BB 542 /5 Bel-2/Bax FLAEL AT D842 0
WA IR T- 26

BB p53 HE H7E 2 St of i i 7 R TR A
OUUER E TR E EEAERIT. Venkatapuram %5k
AR B pS3 MMEIF o —pifithrin B 5 5
NBR I FERE TS B OB O U SE T AR, ARSLBe 4%
HOWHRE H el AR mE ps3 &
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RETRPALRBESEIAETHEENER,
TR ERB B B AAEN THEEERR
FRGE R HEN A EENE X, HET MIP-1«
XGRS RN FEARGEE P, HdER
—AMNRGBUBRMETE R, BRI TA N E GG AR
[EHENTH  MIP-1 o Rk RBEVE HHHBITSHR, DI
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