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Effect of Shexiang Tongxin dripping pills on coronary microcirculation disorder and

cardiac dysfunction in a porcine model of myocardial ischemia-reperfusion injury

YAO Yusi, ZENG Zhihuan, ZHAO Yanqun, LI Tudi, LIU Yuhong, CHEN Rong
First Affiliated Hospital of Guangdong Pharmaceutical University, Guangzhou 510080, China

Abstract: Objective To investigate the mechanism by which Shexiang Tongxin dripping pills (STDP) improves coronary
microcirculation disorder (CMD) and cardiac dysfunction in a porcine model of myocardial ischemia-reperfusion injury.
Methods Fourteen minipigs were randomly selected for interventional balloon occlusion of the middle left anterior
descending branch to induce CMD, and another 7 pigs received sham operation. The pig models of CMD were randomized
equally into the model group and STDP-treated group. All the animals were fed with common feed for 8 weeks, and in
STDP-treated group, the pigs were given STDP at the daily dose of 3 mg/kg (mixed with feed) for 8 weeks. Before and at the
8th week after the operation, the pigs underwent coronary angiography and echocardiography to determine the vessel lumen
diameter and TIMI frame count (CTFC). The pathologies of the myocardium and the microvessels were examined with HE
staining at the 8th week. Western blotting was used to detect the expression of silencing information regulator (Sirtl),
peroxidase proliferator-activated receptor-y coactivator-la (PGC-1a), peroxisome proliferator-activated receptor a (PPAR«),
extracellular signal-regulated kinase1/2 (ERKI/2), Toll-like receptor 4 (TLR4), and uncoupling protein 2 (UCP2) in myocardial
tissue. Results Before and at the 8th week after the operation, the diameter of the anterior descending vessel in the 3 groups
did not differ significantly (P>0.05). At the 8th week, the number of CTFC frames in the model group increased significantly
compared with that in the sham-operated group, but was obviously lowered by treatment with STDP (P<0.05). Myocardial
ischemia-reperfusion injury significantly increased the interventricular septal thickness at end-diastole, left ventricular
end-diastole dimension, end-diastole volume, interventricular septal thickness at end-systole and left ventricular mass at 8 weeks
after the modeling (P<0.05), but such changes were
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UCP2 in the myocardial tissues induced by myocardial ischemia-reperfusion injury. Conclusion STDP has anti-inflammatory
effects and regulates energy metabolism in the myocardium through modulating Sirtl, PGC-1a, PPAR«, ERKI/2, TLR4, and
UCP2 to improve CMD and cardiac dysfunction after myocardial ischemia-reperfusion.
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Fig.1 Coronary angiography showing balloon
placement in the middle of the anterior descending
coronary artery.
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Tab.1 Comparison of coronary artery lumen loss in each group
at Oth and 8th weeks (mm, mean+SD, n=18)

Group 0 week 8 week Lumen loss
Sham-operated 2.52+0.03 2.46+0.02 0.06+0.02
Model 2.42+0.08 2.10+2.21 0.31+0.28
Drug-treated 2.5+0.06 2.09+0.19 0.42+0.19

Drug-treated

Fig.2 Coronary angiography at 8 weeks after balloon occlusion of the coronary artery in the 3 groups.
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Tab.2 Comparison of the CTFC among the 3 groups at week

Oth and 8th (Mean=SD, n=18)

Week Sham-operated Model Drug-treated
0 27.50+1.29 28.17+2.79 28.67+2.80
8 28.00+1.83 40.50+1.87* 36.50+1.05%"

*P<0.05 vs Sham-operated group; “P<0.05 vs Model group.
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Fig.3 Myocardial HE staining showing the coronary blood supply area in each group at 8 weeks
(Original magnification: x200). A: Microvessels in the myocardial tissue; B: Myocardial interstitial
tissues.
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Tab.3 Comparison of the indexes of cardiac ultrasound among the 3 groups at weeks 0 and 8 (Mean+SD, n=18)

Group Tvsd (mm) LVIDd (mm) LVPWd (mm) IVSs (mm) LVIDs (mm) LVPWs (mm)
Blank control
0 week 5.70+0.29 28.17+1.15 5.1840.68 7.36+0.99 22.31+2.30 11.14+1.19
8 week 6.0£0.57 28.21+0.78 5.23+0.62 7.19£0.78 21.80+1.79 12.18+1.86
Model
0 week 6.09+0.69 29.45+1.05 5.86+0.84 9.71+1.17 22.25+3.18 11.49+1.43
8 week 8.13+0.61* 31.21£1.2% 7.6+0.76* 12.04+1.02* 22.04+2.61 12.43+1.69
Drug-treated
0 week 6.12+0.74 27.90+0.74 6.17+0.46 8.98+0.81 19.52+1.88 9.39+1.35
8 week 7.65+0.1% 28.10+0.74* 6.36+0.81* 8.11+£0.67*" 21.99+3.32 9.96+1.44

*P<0.05 vs sham-operated group; "P<0.05 vs Model group. IVSd: Interventricular septal thickness at end-diastole; LVIDd: Left ventricular end-
diastole dimension; LVPWd: Left ventricular posterior wall thickness at end- diastole; IVSs: Interventricular septal thickness at end-
systole; LVIDs: Left ventricular end-systole dimension; LVPWs: Left ventricular posterior wall thickness at end-systole.
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Tab.4 Comparison of the indexes of cardiac ultrasound among the 3 groups at weeks 0 and 8 (Mean+SD, n=18)

Group EDV (mL) ESV (mL) EF (%) FS (%) SV (mL) LVd Mass (g)
Sham-operated

0 week 30.50+1.29 17+4.55 74.75+8.5 43.25+7.59 51.75+11.17 29.974+2.12

8 week 33.5+1.29 19+6.98 70.25+8.26 39.7546.85 43.5+11.03 33.2842.43
Model

0 week 30.16+1.72 16.5+4.32 69.67+6.47 40.33+5.81 42.33+11.08 30.05+3.01

8 week 52.83+5.85% 13.67+2.07 76+5.02 45.33+3.67 48.33+9.27 54.89+10.78%*
Drug-treated

0 week 32.3343.08 12.83+5.49 70.5£12.37 36.5+6.12 24.67+3.67 30.85+2.64

8 week 36.83+2.48* 15.83+1.17 65.67+10.41 38.1749.54 31.83+10.03 41.12+6.39%"

*P<0.05 vs sham-operated group; “P<0.05 vs Model group. EDV: End-diastole volume; ESV: End-systole volume. EF: Ejection fraction;

FS: Short-axis fractional shortening; SV: Stroke volume; LV Mass: Left ventricular mass.
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Fig.4 M-mode ultrasonogram in each group at the 8th

week.
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image of each protein; B: Comparison of expression of various proteins between groups.
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