Mast cells as a backstay for reducing post-infarct ventricular remodeling

through promotion of angiogenesis in peri-infarct zones
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Mast cells are known to promote angiogenesis of tumor whereas a role of them on
angiogenesis after myocardial infarction remains to be determined. We hypothesized that
cardiac mast cells may promote coronary angiogenesis in peri-infarct zones of acute
myocardial infarction (MI) contributing to myocardial salvage and attenuation of left
ventricular (LV) remodeling. To assess it, we newly developed myocardial contrast
echocardiography (MCE) for rodents and applied it to assess myocardial perfusion after Ml
in the genetically mast cell deficient (Ws/Ws:n=8) and control (n=10) rats. We created MI by
ligating the left coronary artery in these 2 groups at 10 weeks of age. Before, 2 and 4 weeks
after MI, changes in LV end-diastolic diameter (LVEDD) and LV ejection fraction (EF) were
measured. Two and 4 weeks after MI, MCE was performed by the real-time, second
harmonic method after i.v. injection of microbubble agent during reactive hyperemia
produced by dipyridamole infusion in short-axis view. And the infarct area [initial defect area
(mm?)], the risk area [late defect area (mm?)], the peri-infarct area [risk area - infarct area
(mm?)], % infarct area [infarct area/risk area(%)] and % peri-infarct area [peri-infarct
arealrisk area(%)] were calculated on the MCE image by NIH image. In Ws/WSs rats,
changes in LVEDD was greater than control rats 2 and 4 weeks after Ml (48.5+3.8 vs
34.8+3.8 %, 60.2+4.7 vs 47.5+3.8 %, p<0.05 each) and LVEF was lower 4 weeks after Ml
(0.31+0.03 vs 0.44+0.04, p<0.05). The % infarct area increased in Ws/Ws than control rats
(76.3+4.9 vs 43.91£4.1, p<0.01) 4 weeks after MI, respectively and the peri-infarct area
decreased in Ws/Ws rats compared to control, 2 and 4 weeks after Ml (e.g., 4 weeks after
MI, 1.740.4 vs 4.621.1 mm?, and 23.7+4.9 vs 56.1+4.1 %, p<0.01 each), suggesting that
ischemic border zone became necrotic due to inappropriate angiogenesis in Ws/Ws rats.
Histopathology revealed accumulation of toluidine blue-positive mast cells and coronary
microvessel proliferation in the peri-infarct area of control rats whereas such findings were
absent in the Ws/Ws rats. In conclusion, cardiac mast cells may have a role on
angiogenesis in the peri-infarct area of M| contributing as a backstay for reducing
development of LV dysfunction and remodeling.
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