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Establishment of an ex vivo myocardial ischemia-reperfusion model in tree shrews
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Abstract: Objective To establish an ex vivo model of myocardial ischemia reperfusion in tree shrews. Methods The
Langendorff ex vivo heart perfusion system was used to establish the myocardial ischemia reperfusion model in tree shrews
with different irrigation and reperfusion time settings. Alanine aminotransferase (ALT), aspartate transaminase (AST) and
lactic dehydrogenase (LDH) levels were measured by enzyme-labeled immunosorbent assay, creatine kinase MB (CK-MB) was
detected using immunosuppression method, and malondialdehyde was measured with thiobarbital staining method; the
infarct size was measured using 2, 3, 5-triphenyltrazoliumchloride (TTC) method. Results Ischemia for 30 min and reperfusion
for 30 and 60 min caused more significant increase in CK-MB and LDH levels in the perfusion fluid and also in the levels of
ALT, CK-MB and AST in the myocardial tissue compared with other experimental settings (P<0.05), but these parameters were
comparable between the former two settings (P>0.05). The mean heart rate in 30-min ischemia with 60-min reperfusion group
was obviously lower than that in continuous reperfusion group, 15-min ischemia with 30-min reperfusion group and 30-min
ischemia with 30-min reperfusion group (P<0.05), and the heart rate was similar between the latter 3 groups (P>0.05). ECG
analysis showed that the mean heart rate in 30-min ischemia with 30-min reperfusion group was closer to the physiological
heart rate of tree shrews. Conclusion We successfully established an ex vivo myocardial ischemia reperfusion model using tree
shrews, and ischemia for 30 min followed by reperfusion for 30 min is the optimal experimental setting.

Keywords: myocardial ischemia reperfusion; model in vitro; tree shrews
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Tab.1 Experimental grouping list
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Groups Stable perfusion time (min) Coronary flow (mL/min) Perfusion interrupt time (min) ~ Reperfusion time (min)
Group 1 90 6-12 0 0
Group 2 30 6-12 15 30
Group 3 30 6-12 15 60
Group 4 30 6-12 30 30
Group 5 30 6-12 30 60
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Tab.2 Comparison of ALT, AST, CK- MB, and LDH (U/L) in the perfusion fluid and myocardial infarction area (% ) after

reperfusion among the groups (Mean+SD, n=5)

Group ALT in perfusion fluid AST in perfusion fluid CK-MB in perfusion fluid LDH in perfusion fluid myocardial infarction area
Group 1 16.55+1.60 13.99+3.88 4.11£0.37 233.73+60.98 6.35+3.62

Group 2 64.17+9.86° 59.46+10.17* 13.53+1.61° 372.27+41.91° 15.09+0.74*

Group 3 65.66+13.70* 66.16+12.40° 9.88+3.33%" 348.51+41.31° 20.26+6.89°

Group 4 75.72+10.85¢ 67.97+8.46° 21.80+1.92"° 471.64+61.45"¢ 31.49+11.01%"¢
Group 5 81.10+11.66"° 86.79+8.854 ¢ 21.67+1.87%"¢ 521.21+28.22%"¢ 31.08+9.49""¢

F 30.365 43.359 69.545 27.761 11.017

P 0.000 0.000 0.000 0.000 0.000

Group 1: Continuous pouring; Group 2: Stopped pouring 15 min then started reperfusion 30 min; Group 3: Stopped pouring 15 min then started

reperfusion 60 minutes; Group 4: Stopped pouring 30 min then started reperfusion 30 min; Group 5: Stopped pouring 30 min then started
reperfusion 60 min. ‘P<0.05 vs Group 1; "P<0.05 vs Group 2; “P<0.05 vs Group 3; ‘P<0.05 vs Group 4.

R3 HiEFEETFHELS S ALT, AST, CK-MB, LDH

Tab.3 Comparison of ALT, AST, CK-MB, LDH in tissues after reperfusion between teams (U/L, Mean+SD, n=5)

Group ALT in tissue AST in tissue CK-MB in tissue LDH in tissue
Group 1 21.67+5.82 24.57+5.91 5.23+0.80 170.32+51.84
Group 2 59.94+9.27* 68.60+4.93° 12.92410.09° 313.19+48.17°
Group 3 68.06+9.15* 63.78+6.57" 13.11+2.38" 377.36+£52.23°
Group 4 79.1549.63""¢ 75.59+£5.59"¢ 21.50+2.57%">° 478.17+45.51%"¢
Group 5 78.7344.43%"¢ 84.91+£9.27%"¢ 22.98+0.86""¢ 481.63+66.03""¢
F 44313 61.081 87.928 29.623

P 0.000 0.000 0.000 0.000

*P<0.05 vs Group 1; "P<0.05 vs Group 2; °P<0.05 vs Group 3; ‘P<0.05 vs Group 4.
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Fig.1 Comparison of CK-MB (U/L) in perfusion
fluid before and after reperfusion. *P<0.05.
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Fig.2 Comparison to CK-MB (U/gport) in tissue
before and after reperfusion.
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Fig.3 Comparison to LDH (U/L) in perfusion fluid
before and after reperfusion. *P<0.05.
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Fig.4 Comparison to LDH (U/gport) in tissue before
and after reperfusion.
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Fig.5 Comparison to ALT (U/L) in perfusion fluid
before and after reperfusion. *P<0.05.
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Fig.6 Comparison to ALT (U/gport) in tissue before
and after reperfusion. *P<0.05.
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Fig.7 Comparison to AST (U/L) in perfusion fluid
before and after reperfusion. *P<0.05.
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and after reperfusion. *P<0.05.
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