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=Abstract=
Cardioprotective Efficacy of lachemic Preconditioning on Long-Term
Myocardial Preservation in Isolated Rat Heart

Dong—Myung Huh, MD*, Bong-Hyun Chang, WM.D»*

Background: Ischemic preconditioning enhances the tolerance of myocardium against
ischemia/reperfusion injury, with the enhancement of the recovery of post-ischemic myocar-
dial function. This study was designed to assess whether the protective effect of ischemic
preconditioning could provide one additional hour of myeccardial preservation in four hour
myocardial ischemia in a rat heart. Material and method: Fourty four Sprague-Dawley rats,
weighing 300450 gm, were divided inio four groups. Group 1(m=7) and group 3(n=12)
were subjected to 30 minutes of aerobic Langendorff perfusion without ischemic precondi-
tioning and then preserved in saline solution at 2-~47 for 4 hours and 3 hours respectively.
Group 2(n=7) and group 4(n=18) were perfused in the same way for 20 minutes, followed
by 3 minues of global mormothermic ischemia and 10 minutes of perfusion and then
preserved in the same cold saline solution for 4 howrs and 35 hours respectively. Heart rate,
left veniricular developed pressure(LVDP), and coronary flow were measured at 15 minotes
during perfusion as baseline. Spontaneous defibrillation time was measured after reperfusion.
Heari tate, LVDP, and coronary flow wete also recorded ai 15 minutes, 30 minutes, and 45
mimites during reperfusion. Samples of the apical left ventricular wall were studied using a
transmission electron microscope. Result: Time of spontaneous defibrillation(TSD) was signif-
icantly longer in group 4 than in group 1(p<0.001), and TSD in group 1 was significantly
longer in comparision to ihat of group 2(p<0.05). Heart rate at 45 minutes was significantly
higher in group 1 than in group 4{p<Q.05). Heart tate at [5 min was significantly higher in
group 2 than in group 1(p<0.001) and in group 4 than in group 3(p<0.05). Left ventricular
developed pressure(LVYDP) at 30 minutes and 45 minules was higher in group 1 than in
group 4(p<0.01), LYDP at 45 minutes was higher in group 4 than in group 3(p<0.05). Rate-
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pressure product(RPP) at 30 minutes and 45 minutes was higher in group 1 than in group
4(p<0.05). RPP at 15 minutes was higher in group 2 than in group 1(p<0.01). RPP at 30
minutes and 45 minutes was higher in group 4 than in group 3(p<0.05). Group 2 showed
relatively less sarcoplasmic edema and less nuclear chromatin clearance than group 1. Group
4 showed less myocardial cell damage than group 3, group 4 showed more myocardial cell
edema than group 1. Conclusien: Ischemic preconditioning enhanced the recovery of post-
ischemic myocardial function after 4 hours and 5 hours preservation. However, it was not
demonstrated that ischemic preconditioning could definitely provide one additional hour of

myocardial preservation in four hour myocardial ischemia in a rat heart.
(Korean Thorac Cardiovase Surg 2000:33:605-12)

Key ward : 1. Preconditioning
2. Myacardial prolection
3, Ischemia
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Table 1. Composition of Krebs—Henseleit solution

Component

NaCl

K1

CaCls

MgS0,

KH.PO,

NaHCO;

Glucose

PH{5 vol % CO2)

mmol/L.

118.0
470
252
1.66
1.18
24.88
5.55
74
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Fig. 2. Summary of the protoca! used (or the investigation of
the effects of Ischemic precondiioning on  post-ischemic
functional recavery n 1solated rat hearts. Group 1, Storage for
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Table 2. Spontaneous defibnllabon time Table 3. Heait rate
Group Second Bascline Reperfusion (beats/min)
Group T

1 20851111 (beats/min) 15 min 30 min 45 min

2 03.5:£20,5° . , .

3 205.0+295 1* 1 280.0% 151 1628303 227 1-43.4 260.0+230

oo 2 2885+90 2242%181" 263.7+30.4 2757L19.0
4 531.6+169.6° 3 4

Data are expressed as mean-tstandard error of the mean.

p<0.03 vs group 1, b p< 0001 vs group 1 and group 2, ©,

p<0.001 vs group 1 and group 2
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7ol 9=l polygraph(model 7 seties, Grass instruments,
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26164423 127518350 1812+342° 203.3=41.8
4 27864278 183.8:+527" 21441420 12611385

Dala are expressed as meanslandard error ¢of the mean. *;
p<Q.001l vs group 1. b p<0.05 vs group 3, , p<0.05 vs
group 1, % p<0.01 vs group 1, 5 p<0.05 vs proup 1,
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Table 4. Left ventricuiar developed pressire

Table 5. Coronary flow

Reperfusion(mifminfgm dry wt)

Baseline Reperfusion(mm Hg) Baseline{ml/mi
Group Group ’
. (mmHg) 15 min 30 min 4% min njgm dry Wb |5min 30 min 45 mm
1 103.1£157 864+217 102.8£13.83 1100%3.6 1 56.37:8.5 523+63 562+84 566179
2 1057+97 B7.2:1134 108473 111.2+8 | 2 57.6%4.2 515182 S67L£74  57.0774
3 04.9+195 528+364 75647233 g10+727.8" 3 585565 A56+E60" 462F59" 475=7.8"
4 95271199 6652242  $8.7+192" 955+169™ 1 58084 46.5T 4.8 484=71% 499+ 79

Data atc expressed as mean Tstandaid ertot of the mean.
a p<0.05 vs group |, % p<00l vs soup [, 5 p<0.03 vs
aroup 3
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A5l AE 5417 EEFEIRTTel dERTA LT v
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p<0.05, p<0.0L, p<0.03), A =7EE 2|38t 547} B Ep(A4

T} 4N BETRT) I F AR ARF ISl
= 1
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F)ell4l B A ckp<0.0l) e A GRS 5ol
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of vate] AFTF 158, 307 I 4580l SAE I dFgko)
B A % thp<0.01)(Table 5).

AFFEAAANYT AEE #3437 BER
dAs dzxdas A Z(A2e] AReA] o A

IRt AT 155 A gle] o dap< 001, 54

Data are expressed as mean T standard error of the mean
p<0.05 vs group 1, % p<0O0l vs group L. % p=<0.01 vs
group 1. d p<001 vs group 2.
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(p<0.05)(Table 6).
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Table 6. Rale-pressure product values
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Group Baseline(mm Hg/min)

Reperfusion{mm Hg/tmin)
15 min 30 min 45 min
1 29,068 + 5,568 13,647 +2.696 13,371 +£5,776 28,68514,159
2 30,485 12,700 19,532 2 950" 28,67472.434 30,597 1,810
3 27.783-:7,398 9,368 7,694 14,182 426,51 6" 17,322 +-7,783°
4 26,382+6,135 . 12,872+ 6,571 19,192+ 5,208 21,761 £ 6,067

Data are expressed as meantstandard error of the mean.

4 p<0.05 vs group L.

o

Table 7. Cardiac water content

iGroup Wet weight Dry weight Water content
i (gm) (gm) (%)
1 141+0.04 0,251+ 0.016 82.2+13
2 1.42£0.23 (.236=0.012 833405
3 L.4310.10 0.243£0.012 830+14
4 146+1.14 0.240+0.013 835+1.3

Data are expressed as mean*standard error of the mean.
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