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ABSTRACT Aim  To study the role of ischemic preconditioning in reducing myocardial injuries and reducing myocyte
apoptosis. Methods The models of ischemic preconditioning (IP) . ischemia reperfusion injury (RI) and continuous is-
chemia (CI) were made with rabbits. The presence of apoptotic myocytes was demonstrated by the method of terminal de-
oxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL). Also, the activities of plasma superoxide dismu-
tase (SOD) were determined by the method of xanthine oxidase and the contents of serum malonic aldehyde (MDA) were
checked by colorimetry. Their serum cardiac enzymes including aspartate transaminase (AST ), lactate dehydrogenase
(LDH), creatine kinase (CK)and hydroxybutyrate dehydrogenase (HBD) were checked at same time. Results The
serum contents of AST, LDH.,CK and HBD in RI and CI groups were higher than those in IP and control groups (P<C 0.
01), which meaned that there was severe damage in myocytes of RI and CI groups. Plasma activities of SOD in RI and CI
groups decreased (P<C0. 01, compared with IP and control groups), but there was no statistic significance between IP and
control groups. The contents of serum MDA in RI group was also higher than other groups (P<C0.01 or 0.05).  The rate
of apoptotic myocytes in IP group (24.44+2.96% )was higher than that in control (0. 714+0.51%), but was lower than that
in CI (29.56+3.08%) and RI groups (43.33+4.92%) significantly (P<C0.001). Conclusion This study suggested
that TP could prevent myocardial injury induced by ischemia —reperfusion and continuous ischemia , and also reduce the rates

of myocyte apoptosis in those situations.
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Table 1. The contents of serum cardiac enzymes in each

group ( z4s, n=10, u/L)

Groups AST LDH CK HBD

Control 16612 98.3+34 206. 448 158.1£55

RI 60.7444* 320.74202> 308.24166 462.4+209"

CI 64.4430> 277.8+123* 600.44322> 381.44+127°

1P 33.6+24 151.34+86  150.8+84 249.34+147

a; P<<0.01, b; P<C0.001, compared with control group
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Table 2. Changes of plasma SOD activity and serum MDA
(z+s, n=10)

Groups SOD(pU/L) MDA (pmol/L)

Control 200.2418.94 1.08+0.23
RI 119.2417.66 ¢ 2.86+1.23°
CI 159. 3+22. 24* 2.414£0.73*
1P 158. 6£22. 29 1.96 £0. 42

a: P<C0.001, compared with control group; b: P<C0.001, c: P<T
0. 05, compared with RI group
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Figure 1. The myocyte apoptotic rate in each group ( %, z
+s5 ). a: P<<0.001, compared with control group respectively ;

b: P<C 0.001, compared with RI group

3 W

I A SR AE O LR I — 7 8V 45 B SE A B R
W R ILA O ULYE AR T T B R A7 TE . Gottlieb? 7E K
G B0 EEVE R BRI, BRI 30 43S T
4 h, O ULGE g B0 DNA BR T A% J5 A0 20 it A% G

B2, JRURL R o b 1 vR AR I S 6 G WL JA 1 40 L
Figure 2.

Detection of apoptotic myocytes by TUNEL
analysis in the rabbit myocardial tissue (< 400). 1. RI

model; 2: CI model;

3: IP model ( the position arrows point

mean apoptotic bodies)

JoE VR 45 TN O 40 Y T o0 UL P RE R B B R AE 2
—  FlissU R F B AL R d A5 18 (ISEL ) A1 35 i B8 J6E i
RLUK SR T8 17 A R I R R I 7 9 v DK B0 L 4
il SRS ARt s G NS 7 1 7 | R )
R 0 LA B Tk AR 5 5F R B 40 M O T 0 B
55t ML R R L PR R S I TR R A % U
475 W 0 3 AN AT RS B 40 I A T L R N K b, Saraste
A T 8BIBE T AMI I 7 il O AR A, e 2451
AW A0 YRR T R R VE 45 O B AR, 0 K
AR AT 759 7 %, ARSI Yt 2R A A B O T R AR AL



CN 43—1262/R T EZHEKATH L E 1999 FH 7EF 1 4

23

E s AN BR T SR FE £ O UL R . — P39 v B b, 4
MET- 25 75T, LA 7 B R R
S50 UL SR I A0 R o P RE VIR ES R, O UL 4 B A A
=, (A IO UL AE H 0 T 2 B B R 3 5 s 7
Ja U L2 B O T 25 b B Al 5 S ko il 1 B B 3G 2 (P
<C0. 001) o {H M Sz e 0o UL 4 475 2 JE B 46 AR R, 400
JUL % T g 20 AR 22 Sk RS G & N B &L SCHF T
EERGLOVEFATHEESERKRNER,

LA N A B 2RO B A R R O LR
5 % 7 B BN 2 — T8 R B R N
) — Bl &0, e B, U TR I o AR
A OSE HC R iR B 4 TR | R AR RN T s R 55 527 F
FEE A, A A R R A SO B R O LR
5 G A0 LS — 1 2 0 e AIESE TR — R H H
F UK BE 3 AT g R SOD 3 5 FE AR, T SOD 2 Bl Ak
NEREE NS 7T mEE R EE, CH
FE R H SOD 7K1 F 15 v] 48 22 48 Jfd ) 12 1) kA
SOD 7K F i B 38 0 7 98 T 089 S BEED FRAT
g5 A B T AE SOD W& N M 2 1 R0 UL, 4
Mo R B EWH M E R KRG
R FE— 2R,

ARG B 1P AR EWHE— 2ol
T B RR R, RILAE O UL GH B JE T AU, T
B & D0 UL FH 48 A5 0 B 1 &, U BT sk I T
TE N S O — IO UL AR B 4 5 L0 LR 9 F AE
— € P2 BT b am o ek b 4 i O T R AE YL Ya-
mashita EERZHL,IP 24 h 5O W40 i N SOD 35
Tt A5 20 R PL A Be U4 L £E 1P B AR 3P
HHEEAER Shirakawa F7E K R 52560 M O LS I
TiE MR o, B TP AR T TNF-a £E Sk 1130 2
X (K IE , A AT 68 FH 1k Bk i 48 B & £ 17, Piot &5
E I A R BR O JUL SR I T3 S AR AL, 9 3iE ST 4 i O
TR R BEX PR Fh A6 T[] B A7 8 T 0 UL SR I — 7 3 v
45 T 5 R A O FL0 LR 28 AR R R /N 5 Bk If — T
FEVERU M Ja B0 LR B T R R B A OC L i HL R i

FiE B AT DA B X R L B RATAI S R 5055 T X
— WA

BRL it , FATTIA D, o0 AL SR I — 90 2 4545 7T 5 K
BN B O UL B O T AR O T A st AL 45 £
A P B DR R 5 UL T S AT O UL N AR L AR
KRE b 2 a8 e e O UL 40 O T TR AR LA
IR R ML — PV VE 453 03 51 RS e JUL 4 IR O T A I S O
BRX—EEILEAE G T3 — PR,

27 IR

1 Barbosa A, Sievers RE, Zaugg CE, et al. Preconditioning is-

chemia time determines The degree of glycogen depletion and in-

farct size reduction in the hearts.  Am Heart J . 1996, 131:
224—230

2 Gottieb RA, Burleson KO, Kloner RA, et al. Reperfusion in-

jury induces apoptosis in rabbit cardiomyocytes. J Clin Invest ,
1994, 94: 1 621—628

3 Fliss H, Gattinger D.  Apoptosis in ischemic and reperfused rat

Circ Res s 1996, 79: 949—956

4 Saraste A, Pulkki K, Kallajoki M, et al.

myocardium .
Apoptosis in human
1997, 95: 320—323
Greenlund LJS, Deckwerth TL, Johnson EM .

acute myocardial infarction.  Circulation

Superoxide dis-

31

mutase delay neuronal apoptosis: A role for reactive oxygen

species in programmed neuronal death. Neuron , 1995, 14:
303—3156

6 Yamashita N, Nishida M, Hosida S, et al. Induction of man-

ganese supperoxide dismutase in rat cardiac myocyte increases

tolerance to hypoxia 24 hours after preconditioning. J Clin In-
vest » 1994, 94. 2 193—199

7 Shirakawa K, Miura T, Yamakawa K, et al. Effect of ischemic

preconditioning on the expression of TNF-« and the induction of

apoptosis in the ischemia-reperfused rat heart. Circulation
1995, 92(Suppl D ;1 —773

8 Piot CA, Padmanaban D, Ursell PC, et al. Ischemic precondi-

tioning decreases apoptosis in rat hearts in . vivo Circulation
1997, 96 : 1 598— 604

(HE31998—10—14 Y F1,1999—01—25 &)

WL RER)





