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PROTECTIVE EFFECT OF HEAT SHOCK RESPONSE ON MYOCARDIAL
ISCHEMIA AND REPERFUSION INJURY IN RAT

Tan Hongmei Wu Weikang Luo Hanchuan

(Department of Pathophysiology, Sun Yat-sen University of Medical Sciences Guangzhou, 510089)

Abstract Objective: To restore the supply of blood as early as possible is a basic way to rescue ischemic
myo-cardium. But when blood supply restored after a certain time of ischemia, injured myocardium can't recover
entirely, and more severe injury may occur. In this study, hearts of rats heat-shocked were examined for evi-
dence of protection during ischemia and reperfusion. Methods: Rats were hyperthermia for 15 min to 42 C,
Twenty-four hours later their hearts were isolated and perfused by Langendorff method in vitro, or the left an-
terior descending coronary artery was ligated via a midline stemotomy and reperfused in vivo. The following
items were examined; DECG, @ coronary flow and contractile force, D activity of CK, @ concentration of
MDA. Results: The coronary flow recovery and contractile force recovery of HS group were significantly higher
than these of control group at 2, 5, 10, 15, 20 and 30 min of reperfusion, and the CK activity of effluent of HS
group at 1,5 and 20 min of reperfusion was significantly lower than that of control group in vitro. The incidence
of arthythmia in the first 5 min of reperfusion and the concentration of M DA at 30 min of reperfusion of HS
group were significantly lower than these of control group in vitro and in vivo. Conclusion: The results suggest-

ed that heat shock response can protect against ischemia and reperfusion injury of rat heart in vitroand in vivo.
Subject headings heat shock; ischemia and reperfusion injury/ pathophysiology

, 50




278 (Acad ] SUMS), 1998, 19(4)
20 , ’ 10min, 10 min ,
. (, 30 min ( 1 mL/min), 30 min.
, : 1.2.3 ftkk R Fagp’ o
B ’ )30 ¢/ L (45 mg/kg),
", . 10min 6 2
’ ’ (
) s
- ’ 1.5 mm s ,
’ ’ ’ ’ 30 min
’ 30 min. I .
- ’ 1.2.4 A WAEZ (coronary flow, CF) &3k 8 %
’ ’ (coronary flow recovery ) 10 min,
: () Omin,  (Rp)  1.2.5.10.15.20.30 min
1 min . , CF
(mL), 7 CF Is O min CF
1 7"7} 7H’-’% 7‘7‘/% (coronary flow re-
covery, R o /1 10 2 [ 1] ).
1.2.5 & WLk %48 B (contractile force) R HE Wk 5
11 % (contractile recovery ) ,
SD , 180~250 ¢, ) ) )
10 min(C  Is Omin) 30 min
; (MDA)
(Is 30 min) 1.2.5.10.15.20.30 min
s 421 ;
9 (mm), 8
(CK) , Sclavo
0 min
1.2 .
121 3k A2 (HS) ’ . (contractile recovery,
R, /{10 “}°[1]).
(HS group) 0 )=130¢/L { Py
(45 mg/kg) 4 C 1.2.6 JUBR i B% (creatine kinase, CK)#9il] &
4 C , Sclavo CK
42~42.5 C 15 min. 24 h; 1 min
(control group) ,

1.2.2 #HARK oS IE Langendorff %k fo- B 42 A
. 95% 02 5% CO2
Krebs-Henslei t
[0.8 kPa, (3740.5) ',
min, s
LMS-2B
, ECG ,

8§ ~10 mL/

1.2.7 7 =B (MDA) &M% MDA
TBA 7,
1.3

s CK MDA
, CK MDA



279

&)
N
q

7

2.1
1.
100 ¢
--©--Control —o—H-§
A . A
1 1
1 SR S
: . j
o 6 20 30

reperfusion time ¢/min

1
Fig. 1 Effect of H'S on contractile forece of isolated rat heart
D R : contractile recovery. @ Contractile recovery of
the isolated rat heart after 30 min of global ischemia. At each
time point, contractility duning reperfusion was expressed as a
percentage of basal contractility. Bars represent one standard
deviation of mean. n = 8 for each group. Compared with con-

trol group, A P<C0. 05
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Fig 2 Effect of H'S on coronary flow of isolated rat heart
D R & : coronary flow recovery. @ Changes in coronary flow
after 30 min of global ischemia. Coronary flow was measured by col
lecting the coronary effluent. Fow at each time point was expressed
as a percentage of baseline flow. Bars represent one standard devia-

tion of mean. n= 8 for each group. Compared with control group
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Table 1 Effect of H-S on IRA in the first 5 min of reperfusion

of imlated rat heart

n Pasitive(z ) IRA (YD)
HS group 8 3 37.5"
C grooup 8 8 100

D Compared with C group, P =0.0256

2 CK
Table 2 Effect of H-S on CK activity in the ischemia-reperfuson

myocardium (Ae/ U°LH

C group HS group
t / min

(n=8 (n=8
k0 D D
Is 30 22.18+16.43 28. 75+20. 14
Rp | 107. 16+52.40 59. 87+44.92
Rp 5 354, 44+66.90 198. 76 +60.52”
Rp 20 07. 16-64.36 130. 47 4+44.79

D —: Undetectable; 2) Compared with C group, P<<0. 05

- MDA
. 0 min. 30 min. 30 min,
MDA R 3,
3 - MDA

Table 3  Effect of H-S on M DA in the ischemia reperfusion

myocardium of isolated rat heart

. C group” HS group"
t/ min
(n=8) (n=8)
Is 0 4. 8+6.7 56.81+8 8
Is 30 6. 8+9.4 4.2+7.7
Rp 30 97.21+9.6 74.0+10.2%

D m (MDA, 0. Ig Mc) nmol; 2)Compared with C group, P<<0. 05

2.2
5 min
) 4. MDA n
(MDA, 0. 1g Mc)/ nmol . 5,
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Table 4 Effect of H-S on IRA in the first 5 min in vivo 1.5.20 min CK
n Positive(n ) IRA(%) , ,
HS group 2 28.57"
C  group 7 87.5 ’ °
D Compared with C group P =0. 041 ’ » MDA
5 MDA , 30 mn MDA
Table 5 Effect of H-S on MDA in myocardium jn vivo R
. C group” HS group” N ’ ’
t / min
( n— 7 ) ( n— 8) o
Is 0 min 58.7+10.2 56.01+9.8 ’ N -
Rp 30 min 79.7+13.4 65.24+10. 5 s
D n (MDA, 0. 1g McY nmol;  2) Compared with C group P<<Q 05 ’ ’ ’
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