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 E: Hiy TS A {L A (xanthine oxidase, XO) 11l 571 50 EERSBEXT. O WUAHZE R B0 WA IR T- s, )5k 4540
S Mk i o S P K B LA AR | Bt AL 50 A 1B TR 41 (sham ,n = 5) O IUREFEZL (M1, n = 16) A1 R4 FELH (50 mg - kg ™' - d ™',
n=15),28 d JERI O USAE AR, TUNEL 3246 00 LM B A T, S B 41 Ak 4G Fas 6 13235, Western blot £l XO FI caspase 3
FEHRE, OENE X0 FEBRIEEEIE J1. 850 ML A RS0 RO LA A T35 4415 , Fas XO | caspase 3 ZE [ A58, XO
TR E BRI AT SRR (P <0.01) s IS B2l B B 25 A7 1T LR PRt 858 BINEISERENS 1 il R AT 58 X0 AL AN i
JAT, FAE FIALI ] B8 5 90 M e A LB FAIK Fas il caspase 3 [3RIEA X,

KEBIR) . BN EE ;B IGINA S AR ; 15 VRS AR IR T O ULEESE

hE %4 2E: R322.11;R329.25;R977.6 XHERFRIRAD . A

Allopurinol inhibits cardiomyocyte apoptosis in rats with myocardial infarction

XTAO Jun' , SHE Qiangl , LUO Kai—liangl , HUANG Kai-shun’ , CAO You-de’ (' Department of Cardiology, The Second Affilia-
ted Hospital, Chongging 400010; *Department of Basic Institute; *Department of Pathology, Chongqing Medical University, Chongging
400016, China)

Abstract. Objective To explore the effect of xanthine oxidase inhibitor allopurinol on cardiomyocyte ap-
optosis in rats after myocardial infarction (MI). Methods MI model was established by the ligation of anterior
descending coronary artery. The survivors were randomly divided into 3 groups: sham operation group (n=5),
MI group (n=16) and allopurinol group (n =15, receiving allopurinol 50 mg + kg ™'+ d~'). After 28 days,
the infarct size was measured. In non-infarcted zone (NIZ) , cardiomyocyte apoptosis was detected by TUNEL;
the expression of Fas was detected by immunohistochemisiry; the expressions of xanthine oxidase ( X0) and
caspase 3 were detected by Western blot. In addition, the activities of XO and - O, , + OH-scavenging in NIZ
were detected by colorimetry. Results Compared with sham operation group, the apoptosis index and expres-
sions of Fas, XO, caspase 3 in NIZ were significantly increased in MI group. The activity of XO was increased
but the activities of + O, and - OH-scavenging were decreased (P <0.01). Compared with MI group, the
changes of these parameters above were alleviated in allopurinol group. There was no significant difference in
infarct size and XO expression between allopurinol and MI groups (P >0.05). Conclusion Allopurinol could
inhibit the cardiomyocyte apoptosis in NIZ in rats. The protective mechanism of allopurinol involves the reduc-
tion of reactive oxygen species and depression of the expressions of Fas and caspase 3.
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1.1 ##

1.1.1 sZishY) 55 HfEtE SD KB, 1R F & 180 ~230 g,
FH 5 = R R KR IR Bt BT IR A MR 5% i S 56 sl s B At
L1225 £ SRS (#E 5 :050104)  FEIRH
RGP A BRZ W A 7= s il 55 7= AR A g 7 A (- 0,)
FHBRAEC - OH) MK A X0 Ml & (P @) s IR 2
TEEEPUA . XO Fas(Santa Cruz 2], 36 ) , caspase 3 ( NeoMark-
ers A A, J2 ) 5 B %Y SABC 3 & 40 M 98 Tk DU a5
(DU A7) HoA R 24 o 7 4 Fir

113 FEAUE GE Vivid 7 # 8,22 3% i) i 75 12 W)L ( 36
) ; Olympus IX-70 s ( HAS) 5 HL IR AR % BN 2 B H Uk
1 BEIE 853 Bt 2 58 ( Bio-Rad 2~ ], 2 [) 752 BNt
JEREAL( I ERHEA AR A H]) o

1.2 Fik

L2.1 Zhimiiles vl SBOCIRES A R ik I
50 RR BT Mtish bk B 4t 5 2.0 B Z (818 32 3 kAR R 3 mm 4k
FTEBIEE AL (T7-0) 5 FL56 IR 4 S AE MI A AL, JLA7 3 31
Ho GO HUAESEZ (M 21, Z8187K 2 ml/d) 16 1, i B 2
(allo 41,50 mg - kg™" - d™") 15 H; 3% F A4 (sham 4H) 5
HOATERTRE S 18— A8 RE5HL. RIS 24 h IR B 4424,
528 d,

1.2.2 A3 E RS TR 13 MHz, IR 3.5 cm,
BRRE 200 mm/s, 7E WO il 3 0 I i 55 A 0 5 A il 4k 1R R
J& , TR NUKTH MR BURE 42 8 BT 58 (8] B A0 /0 35 )5 R
PRAG M BIEG 5 22 0 2= AT IR AR 42 (left ventricular end
disastolic dimension, LVEDD) %5 %145 %5 43 %% ( fractional shorten-
ing, FS) 51l 73%% ( ejection fraction, EF) , Bi# 4k 3 .03 JE

W (E
1.2.3 DUEDBERARNE  HRESE X AR T A

KAt Iy 1 A EA BT (S pm JR) , HE B @5 1 Tmage
Pro Plus 4.5 EUG 3 A7 300 22 700 %0 A1 L R IR AL A 4
IXCAh AR B, BT 349 £ 5 48 AR A 233 A 38 1w
(infarction size, IS) = (FEFE X O AMER B + FFE X0 YRR
B2/ (ZEOZEDAMERK + Z2 0 2 0 R ) o A0 LA
HAWMAHIREAET - 80 CUKA

1.2.4  CJIZHZXO FNEER - O, o - OH 346 1%k - O,
1% 77 Cactivity of + O, -scavenging) A& + OH 7% J7 (activity of
- OH-scavenging) =i R HL.ONAHL P - O, A1 - OH & &A%,
FEM G BB AR , O A0 UL 100 mg ] 45 1 10% 1Y ki
HLE)H 12 000 x g B0 10 min W EIEW, AR S,
21k SN I E WOE BEARL, 4305 i XO R Rk - O, | - OH

G A
1.2.5 UMM IR TG SR AR e O S T PR B

if§ (TAT fiff ) A5 1 3 = 27 AR 10 A9 dUTP i 1R S b i ( TdT-
mediated dUTP Nick End Labeling, TUNEL) y4xic .0 JJLJE =40
M%) DNA 3'-OH 2K, & BEHT A58 E . LAC FI D) 4
Sy BT B ] TBS AR TAT Sz b WAy B VX B DGR T
(10 x20 ) WL, BHAE 40 MO A% O Bt B 4, 1 4% 5 A JC L B L

B, 43 BRI T LA B ESORC LA SRR, 3 A A LU AR
NPT+ %L (apoptotic index, Al) ,
1.2.6 DNA %5 vk ( DNA ladder) B/ S5 Bl e &40
A5 DNA LB 10 wl DNA J° 1. 5% SUIRHEEEIRE i vk , BRI AL
BRGMETF L
1.2.7 DS Fas BEFRFRBGI  RASEEEMR-EY
F- IR A W AT e e A AR A D, 4 U R L
PBS A0 —HifE M I IR, 688 T (10 x 20 1) 8%, PR 48
MR A7 e, BEALIESRE 5 T ESUEF, Al Image Pro Plus 4.5
B 5 PR 1 2 3K X RR 73 )6 %6 2 {H (integrated optical density,
10D) 1242 8 B S AL, FHLUR B Fas 25 1 BHMEFIA TR
1.2.8 Western blot ¥ill] XO /1 caspase 3 & H & ik EIEF
RIS 1, M 40 pg i 48 SDS-PAGE HLKfF LG &2
PVDF f, 5% i g 15 ¥ 1 P41 )5 43511 55 XO Al caspase 3 Hi{&
(1:400) 4 CHFF LA, B-actin (1:200) FE K AR, IHAR I 4
WITEFRCFBi R TgG(1: 1 500) 37 CHEEF 2 h,DAB {4, &
JEE 1A% 5 S Quantity One 4. 4 USRI KT HPF BEA T 8 B K 53
BT, 53 BITHE XO caspase 3 5 B-actin W' B LG AH AR 3R AR XS
Fikt,
1.3 %itso#

BAELL x x5 R, ] SAS 8.0 Gept #4434, 20 ) LR
FHEA R ZE Ty 22508, I HL B8R FH Tukey-Kramer 2 8 HLEGHE

2 #R

2.1 R ESFHE LR S PR I E AR

28 d JFRE ML AFET: 6 H ,allo ZHFET- 1 H, sham ZH 4%
T o allo 415 MI 41 Leg , LVEDD B} B F#AIX, FS FI EF B & T+
(P <0.01) s #EFE T AR P4 (8] 22 S/ TS 2% L (P >0.05,
£1),

*£1 XROA4EIS 28 d LVEDD FS EF # IS L& (2 )

1%  Bl%  LVEDD(mm) FS(% ) EF(%) I1S(% )
sham 21 5 5.8+0.9 53.94 +8.41  74.86 +5.66
MI 41 10 7.2+0.8%  31.97+5.88% 35.47 £2.25* 30.6+3.2
allo ] 14 6.2 0.5 46.50 +7.82> 56.38 +5.45% 28.4 2.9

a:P<0.01,5 sham 2845 ;b: P <0.01,5 MI 28tk

2.2 S HLam AR T EK
TUNEL Je(a 28 58 R, F T O WU 25 2245 A ZE A AT X ]
FI(E 1), allo 415 MI 21 He#, AL B TRE(P <0.01,32)

#2 FEMEIERXOANL AL F0 Fas caspase 3 X0 EHRIEHILLE (x +5)

Hy BEE Al(%) Fas(IOD)  caspase 3/B-actin ~ XO/B-actin
sham4l 5 0.50+0.20 106812079  0.04 +0.01 0.15 £0.06
MI 4 10 21.10+1.38> 77328 +5 151> 0.45 +0.08" 0.53 +0.09"
allo 21 14 6.24+0.76" 31 925+£3263>  0.120.04*  0.51 0.07"

a:P<0.05,b:P<0.01,%5 sham 2B}t %5 ;¢ P <0.01,5 MI 204k

2.3 Fas AR kik

o e AL ZE T 7R, Fas 85 9 BH 2 3 2 007 T 41 it e ke 4m
MUFE N (E 2) o allo 415 MI 4 kb4, Fas 2 (1 A 55 10D {8
B EBRAL(P <0.01,%2),
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A: sham 28; B: MI #1; C: allo 20
1 OAELATHMENRIEEME  (TUNEL x200)

A: sham#8; B: MI 48; C. allo 41
B2 OALELR Fas EARRIE  (SABC x200)

2.4 DNA %t fig ¥ ok 25 R

WA 3 F7R , sham 2B —F0tR 40, BREMAESL,
TEHOILANAE DNA 7788 MI2H DNA Jr B A # k7T Il gt
RIFYARIRAT S (DNA ladder) jallo 21 DNA v By #URR B #5042,

DNA ladder 7425
1 2 3

M: DNA #7£ (DL 2000); 1. MI 28; 2; allo 28; 3 sham #8
B3 OAALR DNA SRR HEKE

2 000 bp—,

LS

250 bp—
100 bp—

2.5 caspase 3 & & kik

Western blot 45 5 2 /8, 5 MI 20 %%, allo 2H 0> L 4H 41
caspase 3 K HE BB FEM(P<0.01,%2,K4),
2.6 XOFHAEORE

allo 215 MI 2 b4, XO 36 ) B BEAK(P <0. 01,3 3) , XO
HAFRIAPIA R 2 7 G E L (P>0.05, %2, 4) .
2.7 F% -0, -OHEAH

allo 415 MI 41 L&, O LIS BR - O, | - OH i J W12
FrHE (P <0.01,%3),

#3 AEEROALXO FiERR - Oy | - OHFHMLEE (2 5)

b= 1730 05 - Wik - OH-
. X0 3 !
a5 % ) o i)
(U/mg)

(U/g) (U/mg)
sham 2] 5 0.21 0.05 151.38 +9.57  253.03 +17.39
MI 2 10 1.62 +0. 192 64.77 +8.50°  98.67 £16.21%
allo 21 14 0.43 £0.13" 97.72 +8.99%  177.02 £9. 562

a:P<0.01,%5 sham Z8tb45;b. P <0.01,5 MI 48 ki

M 1 2 3

170x10*—
130%10°*—

100X10*—
72X10%—

55X10*—

40X10°—> «—B-actin

33X10%— «—caspase 3

M: &G A4rA; 1: sham 28; 2: MI 285 3 allo 42
E4 DAL XO Fi caspase 3 BHRIE

3 itig

O HUVEFE S5 0 %8 T A 3 B RG 0 LA i 55 4 5 1)
JO AR T 7 FH S REE A Ty R ol O 28 EE A A
THEED L ABFFEHE— 5 WLEE T 1) I A 0ok A L M

Je WL JE T 520 |, 45 R allo 4 LVEDD BA g
FEAIR, EF F0FS B Th, S5 3CHk0 1,2 JHGE A —2
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MI J5 , RHFE 2% X FAEREFE D0 LA L A T2 5|
B D EREMWMOREARNEERNE, A
WF9¢H TUNEL J5 iR 58, 7E.C JURESEfS 28 d, MI 2 4
FEFZE DL LA ML T 48 BT S 5 T sham 20, 08 1244 L
F S AR ARSI & [ 0.0 L, 3X AT RE 5 3% X A7 T
FCo JULEH D DA ke i A 2 5 {EL{)3 52 3] ROS A F 84
FHAG G, T i, v DX P P e, ke 4L T 2 A4 200
I, ZBENEHEBEN VK5, MI A1 H B B A 1) DNA
ladder [#]3{% , t 32 5 TUNEL il 45 5 . allo ZHAEAHSE
DO HLAEME I T HE 505 MI 2 LU 3% 5 25 BRI, DNA %
F R AR MR SO 2%, SR BN RN B R A o] 1
AEREAE XL OB T 53 AP FE R B, il 08 Tt
XPREAEIX ™ A 7 Az B I 52 M, 3 ] g 5 AIF 58 ) BR A
FEABEAT K

PR IR e R i AR P P B AE T, 1 22 A T
MEASSHBET SR, Fas FEPUE—Fh 8 20 5
TR R, 5 3% Sk I T T 4 kA B g T
Fas/ FasL G0 2A N B3R sh MM - s T f5 %
2z HiEiT Y5 FADD ( Fas-associated death do-
main ) 8 FIAYFET X 455, B0E FADD RYSET-RUW X,
I caspase 8 455, caspase 8 FH- U HE H T {iF Y
caspase 3 CeEamE T, Zhae 2 HRIHE, Fas BB
FIR ) 5 A0 M 0 T B AR — B B SR
921 caspase 3 Ji Fas 4 S2 g U8 T 8 1 BE 0B S 1
HE T b M B PRAT &, T caspase 3 BTG MEEES
Pt caspase 3 LN AE AT (AN T-Z . Sam %7 & B
O WUEBEf5 AERESE D0 LAR B PR T3 i, FE A caspase
3IEPERG o AT S g% AL Western blot R
KRR DO ILEHZY, 25 R Wos 7e.O UL )5 28 d,
MI 21 Fas 1 caspase 3 #5 H AW B34, 5 _Fikgs
FAT. T allo 2H5 MI 25 [k 35, Fas Fl caspase 3 Z&E [ 3
KRR, I I R B ] T AR T X0 LZH 21
Fas £:[H Hl caspase 3 3Rk,

i) M 2 T4 o JUTL 0 J 088 T 1T 5 R AR A 7K R
JE., Ul 28 BE 5K 7 O 5 o ) BEE Ak 41 ] gl oo L AR
Kt ROS, 4% - O, . - OH H, 0, 5541 5 9 40 Jifd
T RARAE R ok LRSS, B3 R H, 0, AT LI
AL O ILAT MO PR T R D I E T AR SR
B, allo ZH.CHLAHZ - O, | - OH &5 A1 XO 3G PEU] i
RERAVR,, 15 L 00 530 22 it ) 3 o 1 ) XO 3%, i 2D
ROS 1) £ B, DA T 4170 6 420 Ak 7 38 B8R 1) Fas 55 PR R

caspase 3 [FZIK, A0 JIURE AL 5 AR AR SE X0 LA i
TR

1| R e Tz i ] R o At g A 41 o JUL 2R i 94
T AR pS3 e PR A ek, R IR RO R
Tity (SAPK) F)3% 1 , 490 ) 4 T 455 941 19 98l 1 (ASKL)
8 XA Fr it — I o

S Xk
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