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Roles of Stem Cells in Vascular Remodeling
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Abstract Stem/progenitor cells in the vessel wall and surrounding adipose tissue are important in vascular
development and disease progression. Accumulating evidences show that these cells are involved in the repair of
vascular injury and the process of vascular remodeling. It is likely that the proportion of their participation in vascu-
lar remodeling is determined by the severity of vascular injury. This article reviews the history of vascular stem cell

research, and summarizes the latest progress of its involvement in the process of vascular remodeling. Furthermore,
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the relevant research results of current research were focused, aiming to clarify the different roles of stem cells in

vascular diseases and put forward some constructive suggestions for future research directions.
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Media
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EILE WA= 2 G Ky Bl DUR BLT- 4R R ik Sca- 1. c-kitbl X CD34%5br S8, #r T A ERIEAN IE—Fibr .
Stem cells expressed Sca-1, c-kit, CD34 and other markers in three layers of blood vessel, and some stem cells even expressed more than one marker.
Bl FHmEmESE ENNH

Fig.1 The presence of resident stem/progenitor cells in the vessel wall
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— R P22 [E] RE, 20124FHISAMICHIZ: 2258 i
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The more severe the vascular injury, the higher the proportion of stem cells involved in vascular remodeling. In vascular diseases caused by chronic in-

flammation and lipid infiltration, such as atherosclerosis, smooth muscle mainly involves in vascular remodeling.
E2 mMEFMES 5SS LKMERE LG MER ™ ERZERE(RU)

Fig.2 The proportion of SPCs involved in arteriosclerosis is determined by the severity of vascular injury (hypothesis)

SR TR UEP(E2).
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Table 1 The origin proportion of smooth muscle cells and endothelial cells in grafted vessels (modified from the reference [32])

0 e HHFAE A Jiik AR LA FARISLEG]  BERIEEL B
Cells-species BM transfer Graft Method Percentage of Percentage of  Percentage of bone
recipient source donor source marrow source
SMCs-mouse BM chimera Vein/auto LacZ 40% 60% None
SMCs-mouse BM chimera Carotid/iso GFP 0 100% 0
SMCs-mouse BM chimera Aorta/allo Y-probe Majority None None
ECs-mouse BM chimera Vein/allo Tie2/LacZ About 95% None About 30%
ECs-mouse BM chimera Carotid/iso GFP 0 100% 0
SMCs-rat Sex-mismatch Heart/allo Y-PCR/SMA >95% None None
ECs-rat Sex-mismatch Heart/allo Y-PCR About 100% 0 <5%
SMCs-human Sex-mismatch Heart/allo Y-probe <5% NA NA
ECs-human Sex-mismatch Heart/allo Y-probe NA 95% NA

GFP: 44052 o 5 A; Y-probe: Y Y AR R4 NA: ik .

GFP: green fluorescent protein; Y-probe: Y-chromosome-specific probe; NA: not available.

*2 AEMETEBENEELZH ST

Table 2 Differentiation direction of different kinds of stem cells in vascular remodeling

TAfubrED T2 o g JIIREZIA: vt
Stem cell marker  Category Vessel location Differentiation direction
Sca-1" EPCs/SMPCs/MSCs/MPCs  Intima/media/adventitia/ ECs/SMCs/monocytes & macrophages
neointima/atherosclerotic lesion
CD34" EPCs/SMPCs/MPCs Adventitia/neointima/atherosclerotic lesion ECs/SMCs
Flk* EPCs Intima/media/adventitia/ ECs
atherosclerotic lesion
c-kit" EPCs/SMPCs Adventitia/neointima/atherosclerotic lesion ECs/SMCs
Glil* MSCs Adventitia Osteoblast/fibroblast
CD45" MPCs Intima/media/adventitia Monocytes & macrophages
CD44" MSCs Media/adventitia Adipocyte/myogenic cells
Nestin" MSCs Adventitia Pericytyes/SMCs
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