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Table 100 Evidences of smooth muscle cell heterogeneity

Species Vessel Age Location Method Morphology
Rat Aorta Newborn Normal media Digestion Spindle and cobblestone
Aorta Adult Normal media Digestion, Spindle
explant
Aorta Adult IT 15 days Digestion Epithelioid
Aorta Old Normal media Digestion Epithelioid
Carotid artery Adult Normal media Digestion Spindle
Carotid artery Adult IT 15 days Digestion Epithelioid
SHR Aorta Adult Normal media Cloning Spindle and epithelioid
Chick Abdominal Aorta Embryo Normal media Digestion Spindle
Aortic arch Embryo Normal media Digestion Epithelioid
Mouse* Aorta Newborn Normal media Cloning Spindle and epithelioid
Aorta Adult Normal media Cloning Spindle
Dog Carotid artery Adult Normal media Digestion Bipolar and spherical
Carotid artery Adult IT 14 days Digestion Spherical
Cow Pulmonary artery Adult Normal media Explant Rhomboid
Pulmonary artery Adult Normal media Explant Spindle
Pig Coronary artery Adult Normal media Explant Spindle and rhomboid
Coronary artery Adult IT 15 days Explant Rhomboid
Human Aorta 25-60y Atheroma Digestion Elongated, polygonal
asymmetric, stellate
Coronary artery Adult Normal and Explant Spindle and epithelioid
atheroma
Internal thoracic Adult Normal artery Cloning Spindle and epithelioid

artery

SHR: spontaneously hypertensive rats, IT: intimal thickening
*H-2K"-tsA58 transgenic mice
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Whaole SMC
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Figure 100 Heterogeneity of rat aortic smooth
muscle cells.

Phase-contrast microphotographs show spindle-
shaped (S-SMC) and epithelioid (E-SMC) phe-
notype isolated from rat aortic normal media and
IT at 15 days post-balloon injury. Normal me-
dia and intimal thickening predominantly yields
S-SMC and E-SMC clones, respectively.

Epithelioid SMC

Intimal thickening {E-SMC)

after balloon injury
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Spindle-shaped SMC
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Normal media

Figure 200 Heterogeneity of pig coronary artery
smooth muscle cells.

Phase-contrast microphotographs show spindle-
shaped (S-SMC) and rhomboid (R-SMC) phe-
notypes isolated from pig coronary artery nor-
mal media and IT at 15 days post-stent implan-
tation. Luminal portion of normal media equally
yields S-SMC and R-SMC population. Intimal

Rhomboid SMC

thickening after stent implantation yields R-
after Stent Implantation (R-SMC) SMC population predominantly.
Table 201 Biological characteristics of smooth muscle cell subpopulations

Species 00000Rat 00O Cow 00000Pig O 00000 Human
Phenotype Spindle Epithelioid Spindle Rhomboid Epithelioid Spindle Rhomboid Spindle Epithelioid
Autonomous growth - + - + + - - - -
Migratory activity Low High ND ND ND Low High Low High
Differentiation features
«-SM actin ++ + ++ +/- + +++ + +++ ++
Desmin +/- - ND ND ND + +/- ND ND
Smooth muscle + +/- ++ - - + +/- +++ ++
myosin heavy chain
Smoothelin ND ND ND ND ND + +/- ND ND
SM22« ++ ND ++ +/- + ND ND ND ND

ND: not determined
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SMCs in human atheromatous plagues showed the monoclonal features and this fact suggests that a predisposed
medial SMC subpopulation could play an important role in the development of IT. The presence of distinct SMC
subpopulation in the arterial wall revealed that SMCs show heterogeneous features. We have demonstrated that het-
erogeneous features of pig coronary artery SMCs in vitro, spindle-shaped SMCs and rhomboid SMCs. Rhomboid
SMCs may be significantly linked with IT formation, at least it isin our animal model for restenosis after coronary
intervention. In thisreview, we discuss thein vitro studies that demonstrate the presence of distinct SMC subpopula-
tionsin the arteries of various species, such asrat, cow, dog, pig and human. Their phenotypic features and regulation,
markers for distinct SMC subpopulations and origin of heterogeneous SMC popul ations are described.

(3 Jpn Coll Angiol, 2007, 47: 307-312)
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