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Poly(ADP-ribose) polymerases-1 inhibitor MRL-45696 alleviates DNA damage after
myocardial ischemia-reperfusion in diabetic rats

JI Zhonghua, ZENG Lulu, CHENG Yongjun, LIANG Gengiang

Department of Anesthesiology, Affiliated Zhuhai Hospital of Jinan University, Zhuhai 519000, China

Abstract: Objective To study the protective effect of MRL-45696, an inhibitor of poly(ADP-ribose) polymerase-1 (PARP-1),
against DNA damage after myocardial ischemia/reperfusion (I/R) in diabetic rats. Methods Rat models of type 2 diabetes
mellitus were established by high-fat feeding and a single peritoneal dose of streptozotocin. Forty diabetic rats were
randomized equally into diabetic group, sham-operated group, sham-operated group with MRL-45696 treatment, I/R injury
model group and I/R injury group with MRL-45696 treatment. The rats in MRL-45696-treated groups were subjected to daily
intragastric administration of MRL-45696 (50 mg/kg) for 7 consecutive days, after which sham operation was performed or
myocardial I/R injury was induced by ligation of the left anterior descending coronary artery for 30 min followed by
reperfusion for 120 min. The range of myocardial infarction, plasma cardiac troponin I (cTnl), serum creatine kinase (CK),
lactate dehydrogenase (LDH) activity, malondialdehyde (MDA), superoxide dismutase (SOD) activity, and cardiac myocyte
apoptosis were detected. The levels of y-H2AX, cleaved caspase-3, PARP-1, and PAR were detected with Western blotting, and
the level of NAD was detected using colorimetry. Results The infarct size was significantly smaller in MRL-45696 treatment
group than in I/R injury group (P<0.05). In I/R model group, the levels of c¢Tnl, CK, and LDH in the plasma or serum and
MDA, y-H2AX, cleaved caspase-3 and apoptotic rate in the cardiac myocytes were significantly higher than those in the other
groups (P<0.05), and SOD activity was significantly decreased (P<0.05). Compared with I/R model group, the rats with MRL-
45696 treatment showed significantly decreased levels of ¢Inl, CK, LDH, MDA, y-H2AX, cleaved caspase-3, PARP-1, PAR
expression and cell apoptosis with significantly increased levels of SOD and NAD (P<0.05). Conclusion MRL-45696 can inhibit
excessive activation of PARP-1, increase intracellular level of NAD and inhibit cardiac myocyte apoptosis to alleviate
myocardial I/R-induced DNA damage and reduce myocardial infarct size in diabetic rats.
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Tab.1 Body weight, blood glucose and plasma insulin levels of the rats (Mean+SD, n=40)

Group Body weight (g) Blood glucose (mmol/L) Plasma insulin (mpL)
Con 460.88+2.31 5.30+0.57 15.00£1.13

DM 455.06+5.04 23.9£2.9 25.60+4.31

t 4.301 -42.493 -9.788

P 0.000 0.000 0.000

Con: Control group; DM: Diabetes mellitus group.
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Fig.1 Myocardial infarct size measured using Evans blue. The data are presented as the percentage of the infarct area in the
ischemic area (Mean + SD, n=8). DM: diabetes mellitus group. S: DM group with exposure but not ligation of the anterior
descending branch of the coronary artery. NO: Sham operation group with MRL-45696 treatment. MI/R: DM group with

myocardium ischemia-reperfusion injury. MRL: DM group with myocardium ischemia-reperfusion injury pretreated with MRL-
45696. *P<0.05 vs DM, S and NO;*P<0.05 vs MI/R.
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Tab.2 Levels or activities of cTnl, CK, LDH, MDA, SOD and NAD in diabetic rats (Mean+SD, n=8)

GRP cTnl CK LDH MDA SOD NAD
(ng/L) (U/L) (U/L) (nmol/mgprot) (un/mgprot) (nmol/gw.w)
DM 35.9+3.4 302+10.3 142+13.6 50.3+3.3 120.2+6.1 105.6+10.8
S 36.7+#3.5 309+10.9 176+12.5 49.1+2.9 122.6%7.0 102.0+11.0
NO 36.2+4.1 296+18.4 119+16.3 51.1+3.6 118.5+5.2 108.3+12.5
MI/R 176.3+10.1° 4528+130.5° 3021+112.9° 187.8+7.2° 43.0£2.3° 71.8+9.2°
MRL 115.1+8.7* 3067+118.7* 2138+82.1* 127.445.3" 89.6+2.7* 86.5+10.3"

*P<0.05vs DM, S and NO; "P<0.05 vs MI/R.
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Fig.3 Western blotting for detecting y-H2AX and cleaved caspase-3 protein expression in the cardiac myocytes in diabetic rats.

*P<0.05 vs S and NO; ‘P<0.05 vs MI/R.
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Fig.4 Western blotting for detecting PARP-1 and PAR protein expressions in the cardiac myocytes in diabetic rats. *P<0.05 vs
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