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Fik, R KAMEDRMEY A LS 9 ~11(10.11 £0.59) min & = ; RT-PCR 4 ] bel-2 & B # & %
B2 5% CaekilRE, Mtk % & ROD MR X, bax & B 69 & & & 55, ROD {E & 1> S, 4 .S, 4
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Effect of cariporide on the expression of bcl-2 and bax genes after
neck heart transplatation from non heart-beating rats caused

by warm ischemia

LUO Fan-yan, CHEN Sheng-xi, WANG Lin, HU Qing-hua, ZHU Guo-yong
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Central South University , Changsha 410008 , China )

Abstract; Objective To detect the expression of bcl-2 and bax genes after heterotopic heart
transplantation in rats that died of warm ischemia, and to explore the effect of cariporide on the pro-
tection of the rat’ s non heart-beating donors. Methods One hundred and twelve clearing Sprague -
Dawley male rats were divided into 7 groups at random ( each group contained 16 rats) : the control
group ( Group C), the groups of transplanted hearts after 10, 30, and 45 min of asystolia ( Group
Sio,S5 ,and S,5) , and the groups of transplanted hearts after 10,30, and 45 min of asystolia and
infused with cariporide ( Group SH,, , SH,,, and SH,s ) . The experimental groups were sacrificed total-
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ly by warm ischemia, and heterotopic heart transplantation was processed by the Cuff method. The
heart samples of S,,, SH,,,S;,, and SH,, groups were taken at 48 hours after the transplantation
and the heart samples of S,;, and SH,s groups were taken just after transplantation. The expression of
bel-2 and bax genes were detected by RT-PCR. Results The death of rats was affirmed when cardi-

On the RT-PCR

test, the expression of bcl-2 gene was the highest and ROD value was maximum in the control group.

ac electric waves vanished after 9 ~ 11 minutes of transsection of abdominal aorta.

The expression of bax gene was the lowest and ROD value was minimum in the control group. The
ROD value of bcl-2 genes in S,, and S;, groups was less than that in SH,, and SH;, group. The ROD
value was just the opposite, and there was stastistical difference (P <0.05). There was no statisti-
cal difference between Group S, and Group SH,s (P >0.05). Conclusion The model of heteroto-
pic neck heart transplantation is a convenient animal model for the cardiac muscle protection. Caripo-

ride can suppress the apoptosis of cardiac muscle cells in rats ( within 30 min) after death caused by

warm ischemia.
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Cariporide & — i 7 0 40 . 5 ¥ ¥ 0 4% 5 0
B/ 2B T 42 (NHED) 50 0 70, B A R B %
A R R AR AL A B 5T R B
WL T A R bel-2 N bax 3P E R H
23 A5 9 T U R O 1 B D 8 B O
U 3T 28 1, %0 JOL 40 0 T 2 R g
PR . 755 5 76 2 Sk B UHE S £ A Bl I £ B
o JOE B AR RETR0 £ 6 1, % B i B T Tk R
B0 JE VR 1 cariporide ( ¥ FE g 20 umol /1) , I K
RS A AR S 9 6 1 JUL 20 M bl -2 A bax 32 P 3
NI, FEWLEE cariporide 1 41 3 1F 1 .

1 RS

1.1 ZBHH

11,1 %% 15 11 2% Sprague - Dawley I 't
KRR 112 H, 382 ~3 KB HE 250 ~280 g,
1.1.2 %k EH 10 £5 SXP-1 W AW H F
AR BB [ G AE T A WA R
M B F AR WA L E TSR AT
RM6000 Py 3 A4 #ic AL H A SG L) 77 s 74
I 5 KA 5 VR A O W UL R A B 2 R
4z 7 5 PCR A 7 [ Biometra /7 5 JY -SPC /K - Hi
VKA A AL 5 AR AR A ) AE T DG TR
08 LUK AL T 2R R R R R TR

1.1.3 % %X A 10% K& & &R it
S ; STH-1 ¥4 ; Cariporide & 78 [§ Hoechst 73 ] 7=
dih s Trizol Reagent , Cat. NO. 15596-026 Fl Lot NO.
1121069 Jy 2% [# Invitrogen 23 &) 7= 4 ; ReverTra
Ace-o-"" -First Strand ¢DNA Synthesis Kit 2 TOYOBO
/N P2 s Tag DNA Polymerase ( recombinant )
Fermentas 2% & 7= /i ; ANTP Mix (2mM each) % Fer-
mentas 2\ & 7= i ; DNA Marker DL2000 % TaKaRa
N A
1.2 Sk
1.2.1 %HZoym W 4 EB K BUBE AL 23 B 7 K
41, Bdl 16 H, H ARG N E E O BE X R4l (C
) 50 WEFEH S 10,30,45 min UL 41 (S, , Sy s
S ) 5 U WEAEHJE 10,30 ,45 min B0 I A cari-
poride ¥ 1 41 ( SH,, , SH,, , SH, 41 ) .
1.2.2 #shlXKAATF 0 S HAERY
HERFIZ R LL 10% K& S (0.7 ~0. 8 mL)
MERETE S R, MEZEEDER ST REN L
LB D A U T AN B U 0, W B A B4k
R A7 B0 3h Bk, T A R Bk P T G RO R
500 U/ mL [ iFR A #EE K 1 mL, DLk 4 B iF R
b o T I IE o 2t I OF 4R B IR 32 B Bk, B TR
Bl WK, 7 O F L G0 U 45 1 0T 3 3 10 B[R]
B (10,30,45 min) B0 a5 M. LOBUCN EE A
4 CHYy STH-1 ¥, FEACA 4 °C Ry 1E R VKA | 78 UK
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RN R HCE D E B KE Sy, Sy, Ss A H
STH-1 ¥ # 1 30 min, SH,, , SH,, , SH,, #i ¥4 caripo-
ride ( ¥ B 2y 20 pumol /L) fil A B STH-1 ¥ rp 13
oA T AR SR S0 Cuff 1220 B4R 0 T+ 3 30 bk F0
it 2l ik T 43 51 5 32 R B — ) 358 Bl ik RN 3 A
kR HESEES . ARG 2 K BT 57, Wb
BAKCAHHE R, ARG 2 d Wiz B0
AR/ STy, s O A Y R g
W Z A 2y Jik i w8 R Bk #E Bk w0 Bk g A OF &
SiE , LN TR R,

1.2.4 BHSIFAG KR C,S,,SH,,S,,
SH,, 4 F 0 WE# A R J5 48 h HUHE .0 45 A Sy,
SH,s 2H A Ry 4 3 AN R IE W & Bk, 3% T B M A J5 1)
HEAT O IUAR A 1 1 5

1.2.5 & UAF A4 % A RT-PCR 2 # il
O LA bel-2 F bax R W F£ L, 518 75
F : Control primer F ( G3PDH ), Control primer R
( G3PDH ). bel-2 Hl Primer C JF %: 5'-GG-
GAGCGTCAACAGGGAGAT-3', Primer B J¥ %1 : 3'-
AGACAAACTAAAGAGGACCGAC-5', ¥ 14 F Wb K B
3 168 bp, bax (] Primer C ¥ %] :5'-TTTCATCCAG-
GATCGAGCAGA -3’ Primer B J$ %1 . 3'-CCAACGG-
GAGAAGATGAAACGA-5' , ¥ 3 - 7 K BF 2265 bp .
1.3 %it¥am BT A BCHE DL B b o 22
(x £5) 3K, SPSS13.0 it 8/t A 3 70 ¥, kb
B Z 8] 1 22 57 R Student ¢ Ky 55, 2 4H [A] 1Y
ZE S WHCR 5 22 0 s e ih 45 R A P <0.05 3%
NESAGIFEE L,

2 000 bp

1 000 bp
750 bp
500 bp

250 bp
100 bp

P ES

KB E

2.1 % etk %96 T A S B ) LR
+ 0.59) min, >

By kR W7 i Js 9 ~ 11(10. 11
HLBE I 2% N BE TS .

2.2 RT-PCR % % £ S 40 bel-2 FE
ROD fH ¥ 16 C 44K, 25 5 W3 5 Sy, Sy 41 bel-2 B
i) ROD {H Lt SH,, , SHy, 411K, 25 5 W 2 ; bax JE
P ROD fH IE 4 2 A R A8 o S, 45 SH 4119
bel-2 , bax FE PR ) ROD {H 35 JC WY W 22 5% o Wi Uk UK
TP AL bel -2 FEDRI 3k C AL Besk , R T & A
MRA SR N SH, 4 > S, 4 > SH, 4H > S, 4 >
SH, 2 > S, 2l o bax BEH MKk C H 5, /R M &
ZH N 55 B R K SH, 4 < S, 4 < SHy, 4 <SS,
H<SH A <S s (F1,E1),

R1 &4 bcl-2 A bax EF ROD EHLEE (¥ £5,n =16)
Tab.1 Comparison of the bcl-2 and bax gene’s ROD value

between groups(x £s,n =16)

2651 bel-2 JEPY ROD . bax F:H (¥ ROD {H
C4 45.59 +4.83 15.47 £2.83
Sy 4l 34.39 +4.62* 22.39+2.62"
SH, 41 39.66 +4.49* 4 18.66 £2.49 "~
S30 4l 27.54 +£3.22* 31.41+£3.227
SH0 4 30.14 +3.31*4 27.22+3.31*4
Sys 4l 19.88 £2.79 39.25+3.79"
SH,s 41 21.93+2.19* 37.10 £3.77 "

5 CA#, » P<0.05; SH o415 S\ 41, SHy 215 Sy 4l b4,
AP<0.05,

2000 bp

1 000 bp
750 bp
500 bp
250 bp
100 bp

1 DNA BRFIKE . A:bcl-2 FEH ;B bax FEH
Fig.1 Gel electrophoresis of DNA. A:bcl-2 gene. B:bax gene.
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3 W #

Cariporide & — F #r B | & % . & & H W
Na®/H" B3¢ #4057 ( NHEL) , B A B R
A AW R B PG S AR R R b 0 UL
20 B S NHEL, Jok 2 40 ffd 9 Na®/Ca™ " #48, P
Ak L Bl 1/ P R AR 0 . Nat/HT S AR
JE— BT Y —Fh a5 E Y, NHE
6 F A ( NHET ~ NHE6) , f£ 76 T A 280 UL 48 il
B EZJE NHEL, B AR RO L4 i N 8 pH 1H .
Na® F1 Ca™" B F [ F fiif 77 1l f2 T 8 22 09 1F .
40 M P9 pH FE A= B [, NHEL 4b F 2K 36 R &,
O L4 A pH {E Y 98 5 ZEARSE Na™ /HCO ™ Py ) %
5 o Yot UL I K P B, 40 M P H Tk R
I, ANAUff NHE 1 mRNA %35 B &8 3% & , NHE1 & 5%
W, i FLE NHED DLHE S H 4E 45 40 i P9 0
pH™*'  NHEI i i #) il Na™/H"™ 58 #e, i 0 i3 &
Na™ 3 A 4l i P, 1 i Na™/Ca™ " 3X — 28 46 il
A B ak Ca™ " R BE N 5] 40 M 2R 46, KA X %
1 2 25 W 1 e 3 B R LA .

AT R 2% B R AE 55 0 S 308 B A Aok R B
W s R A€ T B9 {4 45 #4.0 JIE ( non - heart - beating  do-
nors , NHBD ) 1 Jy fit.0> 4 17 %% 4 &2 75 . NHBD J& 45
FE A0 AR BT AR B 2 R A T IR B 45 Ik
F R A O Be A5 F)FH ¥ BE 9 NHBD J2: g o 18 32 ™ &
O 57 5 S50V A FR 50 b B T T Il B
T BOBE SR 2 — g2 ZobE 2k i M 4K 5 . NHBD fk
O 548 GE kO A T 25 0, AR AR 5 R R 0
SRR I A o BT DL BRGR af AE RY A N7 T G
UG PR o AR 5258 2R KRR 5 A6 o0 JUE A% A A5 80, B
FEAR B 2 IR A O BE B 18 LR 0 B8 ) 2
TR A A P 3 o ASE R 55 B R AL, b0 T BE 44 R
U, Y 22 A0 IE 2k 0 T BB s S L it 0 1) B
R 5 0 O A6 35 . R H BUES Cuff 3% 317 7% HE
FAR, BB/ FRAQG /A REL 580 I RIE
A BRAERIE A Z W . AN E R AR T
B AN ] RE VEAT 25 9 WAL BRI DA BE AE At 0K B i
FET-JG P45 25, B N4 5 B 545 O o

bel-2 FE A R & B Er 2 N5 08 10 % VA o6
(PN NEE AE 7i = = - S P R S (R s S I
K, Bif & A0 bel -2, bel -l , bel-w 2, J5 & U bax , bad
bak , bid , bel-xl 55 o VF Z W58 R bel-2 1) 3 B3R
KR ANAT A R B 1k 0 G A0 A R L 8 3R 3 s R

W Bz AR B R MK pH AL A W
e A s Y A5 R M A i 9E T, if HL g % T
Wil 22 2R (a5 2 L sl B AL S R AT A )
e BE ) A 09 40 M 0 T, BRI g1 R AT Y Ak
KFEES S bax W5 bel-2 4 — & B F I, (A
RSN e o N [ N e < 1 [ W [ o~ S v I I O
bax 55 3 35 I, 20 B X5 B8 T AF 5 SO, I 41 A
T3 bel-2 F3RIK, bel-2 5 bax T B 5 P R
{11 0 1 U5 I A /1 0 o o 2
W IERPE ML A E A PR T, 2 S di
T AN — A R B AR R M E STy
oo MEAER, K Y S Al R IG R BT 58 28 B, Bl
i S AN AL B 2 B0 LA U Y SR BE o AT DL S 0
i1 T e TN [ 9 Y N 1 1| S R 211 O
P B R] 2 T8 e A A & 45 min , {H 22 00 R ki 2
hogh 2 B0 2 i 0 LA 08 12, R AAE T O
LR BE X R i X o i — 4 BF 5 O & BE, Bk I
O WL HA LG L4 98 T o 32, JE B9 DL A i 3R E
S AL A P A TR, G0 UL A K JA TS RN YR AR P R
SE T IR 3R] B A7 7, 38 s 0 AL 40 K ) 1 ) 3R B 1
BeAp o ARSI E5 L R, RT-PCR ik K il .0 WL 41
i £5 SE 0 4 5 OE W 4L L #E, bel -2 BRI R B KT
P, bax 8 [ R B N, IF B 5 PGB ) A R
IEAH O, P8R =38 5 I ol B 4 35 = 00 UL 40 e
PTG . 3 A 4% LI 4 bel-2 FE A ) ROD
HIH C 4K, S, , Sy 4l bel-2 #[H ) ROD 14
SH,, , SH,, 41 1I% , 22 % & 3 5 bax LK ) ROD fH IE 47
EHRMA . S5 SHy 41 bel-2, bax FE 1Y
ROD ¥ T & 2= 5, DL b 25 R 42 /R cariporide
A 10 LA A T A VR B . T B B L 45 min
B, cariporide Xif .U UL 211 BT 4 T= A8 30 1 4F AN B &
HEHA LB A RIGE, TRREZHRMZE
FARWAE SR A NN Al aE 2 E o A
Ca’™ "R B LB, F ZUE RS 3 7 5
57 40008 T, BIAE 4 R R T B, 20 B N S
W T TR B Y A0 A A TR A B T G
R R QL 8 it DNA F Bofb, & 30 o B 1Y
A0 B TS RRAE o 2, i SR BH Lk 40 MY N B B Tk
[ =1L RT3 11 I 1 5 e 0 7 e £
5 B - — 5 T RE fF 44 €4 Bt DNA &F Jé R T #%
1% 4 U) il 68 58 0 0 2, o — O TS B T K R A%
RN 25 T % DNA F% % S DNA f Bty it
NN LS R UE SR R E R N -
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