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The protective effect of diazoxide on long-term heart preservation
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Abstract: Prolongation of the duration of heart preservation in vitro is very important in clinical heart transplantation. Previous
studies have shown that mitochondrial AT P-sensitive potassium channel (mitoK xrp) plays an important role in cardioprotective effect.
The purpose of this study was to assess whether the mitoK ,rp Opener diazoxide as an additive to cardioplegia solution could enhance
myocardia protection during long-term hypothermic preservation of therat heart. Langendorff model of isolated rat heart was used.
After 30 min stabilization of perfusion, the hearts were stored in Celsior cardioplegia solution at 4°C with (15, 30 and 45 pmol/L) or
without diazoxide, a mitoK 4 channel opener, for 10 h followed by 60 min reperfusion. The recovery of cardiac contractile function,
myocardial enzyme leakage in the coronary effluent, and myocardial water content were determined. The myocardial ultrastructure
was also observed. We found that: (1) Diazoxide treatment improved the recovery of left ventricular developed pressure and +dp/dt .,
dose-dependently. Left ventricular end-diastolic pressure was significantly lower in diazoxide-treated hearts than that of heartsin
Celsior solution after hypothermic preservation for 10 h. (2) Diazoxide at 30 and 45 umol/L significantly decreased the water content
of myocardium and increased coronary flow of the hearts compared to those in control. (3) The leakage of myocardia enzymes (lactate
dehydrogenase, creatine kinase and glutamate-oxal oacetate transaminase) in the coronary effluent was significantly reduced in diazoxide-
treated hearts. (4) Impairment of myocardia ultrastructure after 10 h hypothermic preservation was alleviated in hearts treated with
30 umol/L diazoxide. (5) The cardiac effects of 30 umol/L diazoxide were attenuated by a mitoK 4 blocker 5-hydroxydecanoate (5-HD,
100 umol/L). These resultsindicate that diazoxide as a supplementation in cardioplegia solution could enhance myocardial protection
during long-term hypothermic heart preservation via opening of mitochondria Krp channel.
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Fig. 1. Alterations of left ventricular end-diastolic pressure
(LVEDP) before preservation and during 60 min reperfusion af-
ter 10 h hypothermic preservation. All results are shown as
mean+SD. n=8. "P<0.01 vs control, #*P<0.01 vs 30 umol/L DE.
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Fig. 2. Recovery of left ventricular developed pressure (LVDP)
during 60 min reperfusion after 10 h hypothermic preservation.
All results are shown as mean+SD. n=8. "P<0.05, **P<0.01 vs
control, ##P<0.01 vs 30 umol/L DE, *P<0.05, **P<0.01 vs 15
umol/L DE.
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Table 1. Heart rate (% of equilibrium) after long-term hypothermic preservation

Groups n Reperfusion time (min)

20 30 40 50 60
Control 8 74.35+9.60 77.48+4.80 76.05+5.91 76.0+13.08 71.43+2.31
DE 15 pmol/L 8 78.78+14.33 85.16+14.38 81.63+21.56 84.82+15.99 84.12+14.0
DE 30 pmol/L 8 84.80+8.91 86.18+11.63 84.82+12.09 90.28+8.99* 89.30+17.1*
DE 45 pmol/L 8 85.07+14.04 91.94+12.40 90.54+11.66 85.58+7.84 86.94+9.42*
DE+5-HD 8 78.08+14.45 83.82+16.92 83.67+14.20 82.49+6.25 81.07+6.18

Heart rate, expressed as a percentage of equilibrium values, during 60 min reperfusion after 10 h hypothermic preservation. All results are

shown as mean+SD. "P < 0.05 vs control.
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Fig. 3. Recovery of +dp/dt, at the end of 60 min reperfusion
after 10 h hypothermic preservation. All results are shown as
mean+SD. n=8. "P<0.05, **P<0.01 vs control, #P<0.01 vs 30
pumol/L DE, *P<0.05 vs 15 pmol/L DE.
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Fig. 4. Representative tracing showing effect of diazoxide (DE,
30 pumol/L) and DE (30 pmol/L)+5-hydroxydecanoate (5-HD,
100 pmol/L) on intraventricular pressure after hypothermic pres-
ervation for 10 h.
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Table2. Coronary flow (% of equilibrium) after long-term hypothermic preservation

Groups n

Reperfusion time (min)

20 30 40 50 60
Control 8 42.62+10.99 36.24+7.88 32.02+7.58 27.86+7.39 25.16+7.12
DE 15 pmol/L 8 43.53+3.39 40.62+1.91 35.75+2.48 32.23+1.91 29.24+3.72
DE 30 pmol/L 8 58.13+7.99* 52.05+8.33** 49.45+9.92** 45.03+11.7%* 42.19+10.2%*
DE 45 pmol/L 8 53.45+£16.53 47.29+9.32 44.49+10.18* 41.97+8.27* 40.0£9.24**
DE+5HD 8 41.30+9.60" 37.16+2.76™ 35.52+3.51% 28.24+6.48" 28.07+2.26"

Coronary flow, expressed as a percentage of equilibrium vaues, during 60 min reperfusion after 10 h hypothermic preservation. All results
areshown asmean+SD. n=8. "P<0.05, “P<0.01 vs control, #**P<0.01 vs 30 umol/L DE.
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Fig. 5. Release of myocardial lactate dehydrogenase (LDH) in the
coronary effluent before preservation and during 60 min
reperfusion after 10 h hypothermic preservation. All results are
shown as mean+SD. n=8. ""P<0.01 vs control, ##P<0.01 vs 30
umol/L DE.

909

801

704

Myocardial water content (%)

K 7. AR PR AT S ORI AR

Fig. 7. Myocardial water content after 10 h hypothermic
preservation, expressed as 100 (wet weight-dry weight)/wet
weight. All results are shown as mean+SD. n=8. "P<0.05 vs
control, #P<0.05 vs 30 umol/L DE.
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Fig. 6. Release of myocardial creatine kinase (CK) and glutamat-
oxalacetat transaminase (GOT) in the coronary effluent at the 4th
min of reperfusion after 10 h hypothermic preservation. All
results are shown as mean + SD. n=8. "P<0.05, ""P<0.01 vs
control, ##P<0.01 vs 30 umol/L DE, *P<0.05 vs 15 pmol/L DE.
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Fig. 8. Myocardial mitochondria after 10 h hypothermic preservation. A: Normal myocardium from rat heart perfused with K-H
solution for 30 min. B: Control group. Mitochondrion bloated and bubbled and disruption of cristae was observed in the rat heart
preserved in Celsior solution for 10 h. C: DE group. Mitochondrion was shown slightly swelling, but disruption of cristae was not
obviousin therat heart preserved in Celsior solution supplemented with 30 umol/L DE. D: DE+5-HD group. Mitochondrion bloated
and bubbled and cristae was disrupted in the rat heart preserved in Celsior solution supplemented with 30 umol/L DE and 100

pmol/L 5-HD. Scale bar, 1 um.
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