e 000w

gb0oob0o 2000000000000 0O000DOO00OOODOOD

guoooobbbobbbogbooogd

goooo™=®*ouoooo™”ooooog™2

gooooooooooooooOoooooOoobOooOooooooOoDboOoOoooDooOoooo
gooooooooooOooooooooOooOoOoobooOooOooooOooOO0OoDOoOoOoooDooOoooD
oooobobooooooooooocooooboOoOoOoOoOoOoOoOoOOOODOOOOODOobOOooODn
oooobobooooooooooocooooboOoOoOoOoOoOoOoOoOOOODOOOOODOobOOooODn
Oo00oOoO0OO0O0O0O0O0O0000000OdJ.Jpn. Coll. Angiol., 2004, 44: 139-14401

Key words: Endothelial progenitor cell, Cell therapy, Vasculogenesis, Chronic critical limb ischemia,

Myocardial infarction

good

goooooboboOobobooooobobobooo
O0000oU000o0oU00ooooooooooooo
0000U00oO0o00oU0ooo0oooooooUoooo
0000U00oO0o00oU0ooo0oooooooUoooo
goooooboboOobobooooobobobooo
000000000 DO0OD0OD O organogenesis[T]
000 tissueregeneration D 0 0000000000
0000000000o0oo0o0oooooooooo
ooooo

0199700 0000000000000 O0O0OOOO
0 endothelial progenitor cell; EPCCO O DO O O0ODOOO
O0o0o00ooooooooooo*™mooooooo
invivolinvitroO O 00 0O0OOD0OO0O0ODO0O0O0OO0OOO
0000U00o0o00o0ooo0ooooooooooo
0000000 mooooomooooooooon
000000 o0o0o0o0ooooooooooo
goooooboboobobooooobobobooo
gobooooobOoboooerPCOOODODDOO
gooooo

“000000000000OO0OO
“000000000000000DOO00000O0O0OOOO
oooooooooooo
“000000000000000O00OO00OO
“00000000000000DO0O0O0OO

THE JOURNAL of JAPANESE COLLEGE of ANGIOLOGY Vol. 44 No. 4

gooopooepCcOOO0D0DODODOODOO

019970 0000000000000 O00OO0O0OEPC
go0oo0o0obO0bOOobOOobOOooOoobobOobDoo
go0oo0o0obO0bOOobOOobOOooOoobobOobDoo
00000000 0OoO0oooOoOoooooooao®
OFiglD 000000000 0DODO0O0O0ODODODOO
O0O0OFk-10Tie-20 0000 0O OO O O B-galactosidase
Oo0o000d00000oooooooooooooobooo
go0ooOo0oOo0obOOoboOoboooooboOoboboono
go0oo0O0o0bO0bOOobOOobOOooDo0obOobOoDon
O000000FKk-10000Te2000000000
0000000000000 000000o?3m

Oodooooooboobooooooooboooboog
Ovasculogenesisct D 0 00 0O0OODODODOOOOOOOO
0000000000000 D0 0O angiogenesis™™ ¢
00000000000 ™Fig2O00O0™ DOOD
goooooDbOo"ooooOo ePCOODOODYOOO
Oo00000000oooooooooooooooo
Oo0000000oooooooooooooooo
Oo0odooooooooooooooboooa

EPCO DO

oboobOobooooooooooboOobocOOOErC
goboobooooooboobooooobooobo
OO0 QOEPCO0DODODODODODOOODODOO

20040 40 1000

139



gooooooooooooooooo

¥ Prodie i e Esfogiciwnis madining1ralim

: ‘
I||I'-.|l.'||||-|||-lnq_._,_____‘_ — ——
CEx) “ Gnwih fciors™,

Cylnkes 1

Yiscubnpemesis
Tw ey 1EPC
differenemn ol
otk el on

Angingenesis
EC speons from
prevnisling bl
VERSE]

Emalisgeninis SRpdesaRin
CORESE UV OF
e tinba- g

Figurel EPC Kinetics.

Neovascularization encompasses both angiogenesis and vasculogenesis. Angiogenesis represents the
classic paradigm of new vessel growth. Vasculogenesis involves participation of BM-derived EPCs,
which circulate the sites of neovascularization where they differentiate in situ mature endothelial
cells. Growth factors, cytokines, or hormones released endogenously in response to tissue ischemia,
or administered exogenously for therapeutic neovascularization, act to promote EPC proliferation,
differentiation, and mobilaization from to neovascular foci.
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Figure2 Angiogenesis and vasculogenesis.

Angiogenesis is the process that new blood vessels develop by sprouting from preexisting vessels.
Vasculogenesis is responsible for the development of the vascular system during embryogenesis. EPCs
may be home to the site of neovascularization and differentiate into endothelial cells in situ.
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Figure 3 Bone marrow origin of EPCs responsible for postnatal vascularization.
Wild type mice were lethally irradiated and transplanted with BM harvested from transgenic mice in which
constitutive LacZ expression is regulated by an endothelial cell-specific promotor, FIk-1 or Tie-2. Ischemic
muscles following BMT have shown localization of FIk-1 or Tie-2 expression. EPCs has shown to facilitate
successful salvage of ischemic limbs and improvement of blood flow.
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Figure4 Therapeutic potential of ex vivo expanded EPC for myocardial ischemia.
Ex vivo expanded EPCs incorporate foci and preserve left ventricular function after myocardial ischemia.
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Figure5 Cell transplantation under lumbar anesthesia. Transplantation into only single with severer is-
chemia.
CD34 positive cells (EPCs) were injected into chronic limb ischemia in stem cell translational research
laboratory.
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Recently, many researchers have been investigating the mechanism of organ and tissue regeneration.

Endothelial progenitor cells (EPCs) were identified in adult peripheral blood, which were capable of incorporating
into foci of neovascularization and differentiating into mature endothelial cellsin situ. These findings are consistent with
vasculogenesis in embryonic neovascularization. In vivo, transplantation of EPCs reconstitutes organ system by enhanc-
ing vasculogenesis as shown in myocardial and limb ischemic models. Now, researchers attempt to utilize this strategy
for new blood vessel formation in clinical trials.

The availability of EPCsin human has suggested the promising advancesin the field of regeneration medicine. This
exciting achievement opened a way to clinical application of stem cell therapy. Considering the importance of blood
vessel development in the process of organogenesis, vasculogenesis by EPCs may be an essential cascade for tissue and
organ regeneration following pathological damages in various critical diseases.

Basic background and clinical application of therapeutic neovascularization by EPC transplantation for tissue/organ
regeneration is summarized in this article. (J. Jpn. Coll. Angiol., 2004, 44: 139-144)
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