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Effect of 2,3-butanedione monoxime on calcium paradox-induced heart injury in rats
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Abstract: Objective To investigate the Effect of 2,3-butanedione monoxime (BDM) on calcium paradox-induced heart injury
and its underlying mechanisms. Methods Thirty-two adult male SD rats were randomized into 4 groups, namely the control
group, BDM treatment control group, calcium paradox group, and BDM treatment group. Isolated Sprague Dawley male rat
hearts underwent Langendorff perfusion and the left ventricular pressure (LVP) and left ventricular end-diastolic pressure
(LVEDP) were monitored. Left ventricular developed pressure (LVDP) was calculated to evaluate the myocardial performance.
Lactate dehydrogenase (LDH) content in the coronary flow was determined. Triphenyltetrazolium chloride staining was used
to measure the infarct size, and myocardial cell apoptosis was tested with TUNEL method. Western blotting was used to
determine the expression of cleaved caspase-3 and cytochrome c. Results Compared with the control group, BDM at 20 mmol/L
had no effect on cardiac performance, cell death, apoptotic index or the content of LDH, cleaved caspase-3 and cytochrome c at
the end of perfusion under control conditions (P>0.05). Calcium paradox treatment significantly decreased the cardiac function
and the level of LVDP and induced a larger infarct size (P<0.01), an increased myocardial apoptosis index (P<0.01), and
up-regulated expressions of cleaved caspase-3 and cytochrome ¢ (P<0.01). BDM (20 mmol/L) significantly attenuated these
effects induced by calcium paradox, and markedly down-regulated the levels of LVEDP and LDH (P<0.01), lowered myocardial
apoptosis index, decreased the content of cleaved caspase-3 and cytochrome ¢ (P<0.01), increased LVDP, and reduced the infarct
size (P<0.01). Conclusion BDM suppresses cell apoptosis and contracture and improves heart function and cell survival in rat
hearts exposed to calcium paradox, suggesting the value of BDM as an potential drug for myocardial ischemia reperfusion
injury.
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Fig.1 TTC staining of heart slices and left ventricular pressure (LVP) in each group. A: Control group; B: BDM group; C:
CaP group; D: CaP+BDM group; E: Left ventricular pressure in each group.
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Fig.2 Percentage of myocardial infarct size in each
group. **P<0.01 vs Control;”P<0.01 vs CaP.
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Fig.3 Recovery of LVDP at the end of the experiment.
**P<(0.01 vs Control; “P<0.01 vs CaP.
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Fig.4 Level of LVEDP at the end of experiments. **P<
0.01 vs Control; “P<0.01 vs CaP.
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Fig.5 Ratio of LDH value to the control group. **P<0.01 vs
Control; “P<0.01 vs CaP.
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Fig.6 Myocardial TUNEL-positive cells in each group (Original magnification: x40). A: Control; B: BDM; C: CaP; D: CaP+BDM. 1:

Apoptosis nucleus; 2: Normal nucleus.
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Fig.7 The myocardial apoptotic index in each group.
**P<0.01 vs Control; “P<0.01 vs CaP.
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Fig.8 The ratio of cleaved caspase-3 to the control
group. **P<0.01 vs Control; “P<0.01 vs CaP.
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Fig.9 Ratio of cytochrome c to the control group.
**P<(0.01 vs Control; “P<0.01 vs CaP.
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