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1. Aspiration of bone marrow cells 3. Injaction of calls in ischemic myocardium

CD34 (+) cells

bFGF  VEGF  Angt  Ang?2

Figure 10 Isolation and transplantation of bone marrow mononuclear cells.
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Figure 20 Transplantation of
bone marrow mononuclear cells
in ischemic heart.

Bone marrow mononuclear cells
were transplanted in the hiber-
nating myocardium, identified
with NOGA mapping. At eight
weeks, marked improvement of
wall motion abnormality and

A1 B weeks cardiac perfusion were observed.
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Table 10 Summary of reported cellular transplantation in ischemic heart disease

Authors Delivery Cells Disease Timing Results
Intracoronary Perfusiont Circulation
Straver et al. transplantation BMCs AMI 5-9d Function 1 2002; 106: 1913
Intracoronary Perfusiont Circulation
Assmus et al. transplantation BMCs AMI 4.3d Function 1 2002; 106: 3009
Catheter . . .
. Perfusion? Circulation
Perin et al. (NOGA)-ba§ed BMCs ICM O Function 1 2003: 107: 2294
transplantation
Transplantation Perfusiont Lancet
Stamm et al. with CABG BMCs M 10d-3m Function 1 2003; 361: 45
Catheter -
Tse et al. (NOGA)-based BMCs AP OMI O Eﬁ:;sl'c;”l 200';‘2%‘*1‘_ i
transplantation ' ’
Peripheral
Kang et al Intracoronary blood stem AMI 6d Perfusiont Lancet
g ' transplantation cells mobilized oMl Function 1 2004; 363: 751
with G-CSF
Wollert et al. Intracoronary BMCs AMI 4.8d Function 1 Lancet

transplantation

2004; 364: 141

BMC: bone marrow cell, AMI: acute myocardial infarction, ICM: ischemic cardiomyopathy, CABG: coronary artery bypass grafting,
AP: angina pectoris, OMI: old myocardial infarction, G-CSF: granulocyte-colony stimulating factor

gbooood

oooooooooooooooooobobobobooo
ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
oooooooooooooooooobobobobooo
oooooooooo

gimoooooooooooooooboo
glotooooooobooooooboonooo
oooooooooooooooooooobboo
ooooooooooooooooobobobooDooo
ooooooooooooooooobobobooDooo
o0ooo0oo0ooO0O0oO0oooOooOooooooooo
oooooooooooooooooooobboo
oooooooooooooooooooobboo
oooooooooooooooooooobboo
ooooooooooooooooobobobooDooo

170

gobooooobooooboooobobooobbbooD
goboboobooooooboobooboooboooobo
OY000000000000000000000O0
ooooooooooooooooooobobbooo
00000000 0®™o0o0o0oo0oooooooo
ooooooooooooooooooooboboo
goboboobooooooboobobooooboooobo
goboboobooooooboobobooooboooobo
gobooobooooooboobobooboooobo
oooooooooooooooooooobboo
oooooooooooooooooooobboo
oooooooooooooooooooobboo
gobooobooooooboobobooboooobo
goooo

0zoooooooooo
oooooooooooooooooooobobboo
gbooooooobooboboooooboooboooooo
oooooooooooooooooobobooDooo

000 Vol. 45 No. 3



ooooooogso

gobooboooooobooboo0ooboooo
000000000000 000000.01500.080
gobooboooooobooboo0oobooobo
ooooooooooooooobobooOoOooooo
oooooomMbObDil100O00000000O00CO0
oooooooooooooooboboooooooo
gobooboooooobooboooboooo
gobooboooooobooboooboooo
gobooboooooobooboooboooo
ooooooooooooooooboooo

g3@ooooooobooonono

ooooooooooooooOoOOboo0oOoOoOooo
ooooooooooooooOoOOboo0oOoOoOooo
ooooooooooooooOoOOboo0oOoOoOooo
ooooooooooooobooooboooooooo
ooooooooooooobooooboooooooo
oboooooooooooooooooooyoooo
0000000000000000000000%40
oo0o0oooooooooooOoOoOoObooOoOoOoOooo
oo0o0oooooooooooOoOoOoObooOoOoOoOooo
oooooooooooobooobobooOoOooooo
ooooooooooooboooboboooOooooo
ooooooooooooboooboboooOooooo
0o0ooooooooooooOoOboo0oOoOoOooo
0o0ooooooooooooOoOboo0oOoOoOooo
00000000000 DD O transdifferentiation[
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
oooooboooobOoboOoDOobOOoDOOo0O00O0
Lin-Oc-Kit+OOOODOOOOOOOODODOOOOO
oo0ooooooooooooOoOobooOoOoOoOooo
000000000000 00#*00000000o0
oocG-CsFOSsCcFOOODOOOOOOOOOnOoOonOg
ooooooooooooobooobobooOoOooooo
oo0ooooooooooooOoOboo0oOoOoOooo
oo0ooooooooooooOoOoboo0oOoOoOooo
oo0ooooooooooooOoOoboo0oOoOoOooo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo
oooooooooooooboooboboooooooo

March 25, 2005

0o0o0oooooooooooOoOOo0oOoOoOooo
0000000000000 00oo0®2®2gooooa
oo0ooooooooooooOoOboo0oOoOoOooo
oboooboooooooooobooboooooonoooo
0000000000000 0O00oOoOooooo®g
obooboobooboobobOobOOobOOooOOooOooo
o0o0ooooooooooooOoOoOooOoOoOoOoo
o0o0ooooooooooooOoOoOooOoOoOoOoo
0oo0o0oooooooooooOoOoboo0oOoOoOooo
000000000000®*00000000ooan
oooooooooooooooboboooooooo
oooooobooooooooooooboooo

040 0000000000000

g0 000o0ooooobooboooobooDDb
0000000000000 000o0®"g0o0o00
ooooooooooooobooobobooOoooooo
ooooooooooooobooobobooOoooooo
gobooboooooobooboooobooobo
goboobooooooboobbo0oobooobo
goboobooooooboobbo0oobooobo
ooooooooooooooooboboooooooo
ooooooooooooooooboboooooooo
ooooooooooooooooboboooooooo
goboobooooooboobbo0oobooobo
000000*00000000000000000
gooooo

osmooomesoomooooon
oooooooooooooObOOOOBSOOO0OOO
goboooboeSsDoO0OoO0omooOomonD
ooooooooooooobooOoOoboo0oOoOoOooo
ooooooooooooobooOoOoboo0oOoOoOooo
ooooooooooooooooboooooooo
ooooooooooooooooboooooooo
gooooooooooooooOoeSOOOOOO
ooooooooooooobooOoOoboo0oOoOoOooo
gooopooooooesODOOoOoOoOoOoOoOoOoOoOO
ooooooooooooobooOoOoboo0oOoOoOooo
ooooooooooooooooboooooooo
ooooooooooooooooboooooooo
ooooooooooooooooboooooooo

171



ooooooooooooon

c

eTaT

GATAS

Hactin

goboboobooooooboobobooooboooobo
ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
goboboobooooooboobobooooboooobo
goboboobooooooboobobooboooobo
000000000®00000000000000
oooooooooooooooooooobobboo
oooooooooooooooooDoDDESOOO
O000o0O000O000000000000 Fig.3M
gobobooboooooobooobooboooobo
gobooobooooooboobobooboooobo
gobooobooooooboobobooboooobo
oooooooooboooooo

gooad

ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
ooooooooooooooooooobobbooo
oooooooooooooooooobobobobooo

172

Figure 30 Cardiac differentiation
of monkey ES cells.
Undifferentiated monkey ES cells
(A) were induced to differentiate
into cardiac myocytes (B; stained
with sarcomeric «-actinin). Those
ES cell-derived cardiac myocytes
expressed cardiac specific markers
(C), as reveled by RT-PCR.
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Cdlular Transplantation Therapy for |schemic Heart Disease
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While the current treatment for ischemic heart disease and chronic heart failure improves prognosis and quality of
patients' lives, a subset of patients are refractory to the conventional therapy, and thus prognosis worsens. Stem cell
therapy for cardiac disease isarapidly evolving field, and therapeutic angiogenesis with bone marrow-derived stem cells
has shown its effectiveness against ischemiain clinical settings. With the understanding that additional experiments are
required to elucidate the fundamental knowledge in facilitating the application of stem cell therapy in heart failure,
cardiac regeneration with stem cellsis expected to be a potential cure for severe heart failure.

(3 Jpn Coll Angiol, 2005, 45: 166—174)

174 000 Vol. 45 No. 3



