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Abstract Objective To investigate the dynamic changes and molecular mechanisms of myocardial injury and autophagy as the body s
self-protective mechanism at different time points after cerebral ischemia/reperfusion (CI/R). Methods A CI/R model was established
in male Sprague-Dawley rats using the Longa thread method. Rats that underwent CI/R following middle cerebral artery occlusion were
classified into 6-,12-,24,and 48-hour groups according to the reperfusion time. The concentrations of reactive oxygen species and reac-
tive nitrogen species were measured to evaluate myocardial oxidative stress. Cardiomyocyte apoptosis and autophagosomes were observed
in the myocardium. Additionally,dynamic changes in myocardial autophagy, autophagic flux,and protein and gene expression of auto-
phagy regulators were detected. Results  Oxidative-stress-induced injury and apoptosis were observed in the myocardium after CI/R.
The number of autophagosomes in cardiomyocytes increased, peaking in the 12 h group,and autophagic flux was impaired during the
first 12 h after CI/R. Beclin 1, mammalian target of rapamycin (mTOR), and adenosine monophosphate-activated protein kinase (AMPK)
expression levels in the myocardium increased during the first 48 h after CI/R , peaking in the 12 h group. This was consistent with changes
in autophagy , which showed significant differences compared with the control group. Conclusion — These results indicated that autophagy
plays a protective role against CI/R-induced myocardial injury. Furthermore, Beclin 1-mediated autophagy/apoptosis and mTOR-mediated
autophagy mutual feedback pathways play important roles in the regulation of autophagy.
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Tab.1 Primer sequences for real-time PCR

Gene Forward (5°-3") Reverse (57-3")
m-TOR CACCCATCCAACCTGATGCT ATCGAGACCGGTAACCTCCA
MPK CTTCGGCAAAGTGAAGATTGG TGGAGTGCTGATCACTTGGT
Bax TCATGAAGACAGGGGCCTTT CTGCAGCTCCATGTTGTTGT
Bel-2 CGGGAGAACAGGGTATGA CAGGCTGGAAGGAGAAGAT
B-actin TCTTCCAGCCTTCCTTCCTG CACACAGAGTACTTGCGCTC

Sham
3 4 -
CI/R6h L
521 &
g *g&
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£
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A, HE staining; B, myocardial injury score. *P < 0.05 vs. sham group;# P < 0.05 vs. CI/R 6 h group; &P < 0.05 vs. CI/R 12 h group. Black arrows indicate

disorders of myocardial fiber arrangement.
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Fig.1 Detection of pathological myocardial morphology and myocardial injury score
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Tab.2 Detection of reactive oxygen and nitrogen species in the myocardium in each group

Ttem Sham CI/R6h CI/R 12h CI/R 24 h CI/R 48 h
ROS 1.03£0.12 1.30 £0.10"? 1.62+0.14" 1.44 +0.12"2 1.40 £ 0.10"
RNS 0.96 + 0.06 1.31+0.10"? 1.62+0.16" 1.40 = 0.09"? 1.42 +0.09"

1) P <0.05 vs. sham group;2) P < 0.05 vs. CI/R 12 h group.
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A,TUNEL results of myocardial sections from rats in the sham and CI/R groups ( x 200) ; B, representative Western blotting results of rats in the sham

and CI/R groups; C, quantification of protein levels in the sham and CI/R groups; D, expression of Bax and Bel-2 mRNA. #*P < 0.05 vs. sham group; #P <

0.05 vs. CI/R 6 h group; &P < 0.05 vs. CI/R 12 h group.
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Fig.2 Detection of cardiomyocyte apoptosis in each group
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A, electron microscopic observation of cardiomyocytes in the sham and CI/R groups (x15000) ; B, representative Western blotting results of rats in the

sham and CI/R groups;C, quantification of autophagic protein levels in the sham and CI/R groups determined by Western blotting. Red arrows indicate

autophagosomes. *P < 0.05 vs. sham group; #P < 0.05 vs. CI/R 6 h group; &P <
B3 SHEOAMMEAN

0.05 vs. CI/R 12 h group.
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Fig.3 Detection of autophagosomes and the autophagic flux of cardiomyocytes in each group
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A, representative Western blotting results of left ventricle tissues of the sham and CI/R groups; B, quantification of protein levels in rats in the sham and

CI/R groups determined by Western blotting; C, quantification of RNA levels in the sham and CI/R groups determined by real-time PCR. *P < 0.05 vs.

sham group ; #P < 0.05 vs. CI/R 6 h group; &P < 0.05 vs. CI/R 12 h group.

B4 HHONMEEEFTESEEMTOR, AMPKRIX
Fig.4 Protein and mRNA expression profiles of mTOR and AMPK in each group
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