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Figure 100 Therapeutic angiogenesis by bone marrow cells.

Bone marrow was aspirated from ileum, separated, concentrated, and bone marrow mononuclear cells (100 million cells) were

transplanted into ischemic myocardium or skeleta muscle.

goodbobobooooboboooboboboooobooog
J0000D0O00o00o00o0DooDdd therapeutic
angiogenesistD 0 0000000000000 O0ODOO
goooboobooobobooboobobooboo
gogodobbbooooobobobooooooog
000000000000 VEGFOangiopoietin-100 00 O
goodbobobooooboboooboboboooobooog
MFglO0O00D0O000oDOO000oDODO0O0O0DD
goooooboboboobooobobobobooo
goooboooboboooobobooobobooo
goodbobobooooboboooboboboooobooog
JdoooooooooooDDDDoovasculogenesis
goodbobobooooboboooboboboooobooog
000020000 1000000 O3 Japan Trial for Thera-
peutic Angiogenesis Using Cell Transplantation: J-TACT[LJ
gooobgzoo00 e0O0boooobOobooboono
godbobobooooboboooooboboooog4sson

282

O0O0MFontaine3d3 D 4000000 OOOO0O
00o0ooo0ooOooooooOoooooooOoooo
00o0ooo0ooOooooooOoooooooOoooo
oOoOs0cc 0000000 O0OOODOOODOOODO
goopoobodbooooooobob4000D000
000000o0o0ooooABD ankle-brachial index: O
gooooooOjo.oor 0O OODnABIOO.024
00o0ooo0ooOooooooOoooooooOoooo
002000180 0000000000000000OO
0260 00000000000000Lancetd 000
godoboboooboboboooboboboooboog
00000000240 0000000o41000000
nooptiond D000 O0O0OO00OOODOOODOOOOO
20030 60250 0000000000000 OOOO
00o0o0o0ooOoo0ooooooOoooooooo
0000000000 30000oooooooson
godoooobbobbooooooboboboood

o0oo Vol. 46, 2006



gooooooo 4o

goboboooboooboooobooon
gooooomeononoogon

gooood400000mMmDbO0O0OD0O0OO0ODOOD
0 OO0 GCSHE granulocyte colony stimulating factor(T] [0 [
00000 0OGCSFO OCD340 O O GCSFO O I HGF
0 hepatocyte growth factorl D 0 0000000000
000000000000 TACT-10 000020000 1
O00000oOoO0O0oOooo20050 10100000
glgobooooooobobooobbooobooog
Fontaine(l O 300 40 0 O ASO125(11 0 0920 0 O O 66
+ 90 SDIJ Buergerd 6511 0 00 610 00 0 O 48 + 14[1]
ABIO 00O 00O O O VASI visual analogue scale[T] 0 00 O
00000000000 O0ASOOBuergerd OO OO
0000oo0ooO0o0o0ooooOooooooooooo
10020000000000000ASOO610037
O0OBuergerD D200 040 000000DOOOOODO
go0ogoAsoUilnssdmig10400AMIAO OO
00000 2000000001000000 100
Oo0000 20000 100AMIOO 20 0 Buerger
oog460@M@4600AMILIO0O0O00 100000
l0MooooAsocOdnDDbOOO448000020
go0o0db0432000000280000000000O
2160 00000100ABIOO 010000000
O000O0ooomoesd clovuoemuiiooon
Omoes0d Clo.0490 053200000000 OODO
0000000 0OASOO Buerger O O ABIO VASO O
godbobobooobobobooobbboooooog
Jo0o00o0boO0dbOOooDOoooobobOoogoAso
OBuergerd DO O0DOOO0OOODOODOOONO Buergerd
ABIDO 200000000000 COOO 200000
o0oo0ooooooooooooooo
O000000O000OASOOBuergerD DO OO OO0
OO0DABIOVASOOOOOO 2000000000
6000dASOO0DOOD0OODOODbOODOoOnoO
JASOO 00000 200000Buerger0 00000
oooooooooooo

gbooobooobooboooboboo

00000 0O 07 acute myocardial infarction: AMILC O O
000070 0000000000000O00O000OO
000000000000oOooOodOhoming factor

000 Vol. 46, 2006

0 O O stromal cell-derived factor I SDF-10 0 0 0 O O
O OSDF-10transfectiond O OO 0000 OOOODOO0O
JooooooodOhomngd OOODOOOOOOOO
00000000000000000000000%*
O00o00oo0ooO0o0o0oooOooooooooooo
O00o00oo0ooO0o0o0oooOooooooooooo
gooboboboooboboboouoboboooooog
gooboboboooboboboouoboboooooog
000000 0oOoOoooooooo“essgsToon
AMIOPCIOOOOOOOOOOODOODOOOOOOO
00o00oo0ooO0oO0o0oooOoooooooUoooo
O000o0ooOo0oooooedlOOOOOUODOO
000001000 0p<0001@OOO0O* 0
00000D000o0oD0DO0DOoO0DOoodr randomized
00000000 TableldD O O O O Odouble-blindl O
gooooOoOoOooooOoOoooOoOO 200000
Frankfurfl O O O O REPAIR-AMIO 20050 AHA
Leuvell D 000020050 ACCO 200000000
go0o0oboO0ogoz2s00EF0000OO0ODOODODOODO
J00000DbO0O000OREPAIR-AMIOOPCISOOO
O00D0OEF<4O000D000DODOOSO00000
0000o0oooO0oOo0oooOooooooooooo
0000o0oooO0oOo0oooOooooooooooo
00000000 LADODOOOOSTOOOAMIOPCI
gooboboboooboboboooboboooooboog
go0o0o0obOOobDOoDooOoz0040 20000000
OMFig 200000 OO0OAMIO 3000000
o0oo0ooooooooooooooooo
00o00o0oooO0oOo0oooOoooooooUoooo
00o00o0oooO0oOo0oooOoooooooUoooo
godobooboobboobobooboboooboog
ggoboboboooboboboooboboooooog
0000000000000 00Oexpansiond 0000
00o00o0oooO0oOo0oooOoooooooUoooo
0000000000000 o0™MoOooooooao
00o00ooooO0oo0oooOooooooOooooo
00000000 DODODOOO transdifferentiationd fusion
goobobobooobobobooobboooooog
gooooooood

goooboobooooooboboooon

0000000000000 00000™Mooooo

283



ocoboooooooooooo

Table 100 Summary for cell therapy by intracoronary injection of bone marrow mononuclear cells for patients with AMI

Study Improved Not improved Design

Dusseldorf Regional LV-function, LVEDV
(Strauer et al) Infarct size
Frankfurt Regional LV-function, LVEDV
(TOPCARE) Global EF, Infarct size
Hannover Regional LV-function, LVEDV Randomized
(BOOST-1) Global EF, Infarct size
Spain Regional LV-function, LVEDV

Global EF
Belgium Infarct size Regional LV-function, Randomized,

Global EF, LVEDV Double-blind

Frankfurt Global EF +2.50 LVEDV Randomized,
(REPAIR-AMI) (better Tx > 5 days, EF < 4901) Double-blind
Norway Global EF, Infarct size, Randomized
(ASTAMI) LVEDV

Infusion of peripheral blood
Mononuclear cells

Figure 200 Cell therapy by intracoronary injection of peripheral mononuclear cells for patients with AMI conducted in Japan.
AMI: ST elevation AMI, Proximal part of LAD, TIMI 3 successful PCI
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High

Figure 300 NOGA mapping showing improvement (EF increase 221 to 4901 ) of cardiac ischemia in patients with

chronic myocardial infarction by intracardiac injection of bone marrow mononuclear cells.

A: Before marrow cell implantation.
B: 3-month after marrow cell implantation.

Stress
Load

Rest

A‘B

Figure 400 SPECT-sestamibi showing improvement of cardiac ischemia in patients with chronic myocardial
infarction by intracardiac injection of bone marrow mononuclear cells. A ‘ B

A: Before implantation.
B: 2-month after implantation.
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Table 200 Summary for cell therapy by intracoronary injection of bone marrow mononuclear cells for patients with AMI

AMI Study Improved Not improved MACE Design
Germany, Rostock Global EF +60J, LVEDD (n = 50), No Randomized,
(FIRSTLINE-AMI) Segmental wall thickening Double-blind
Germany, Munchen Global EF, Infarct size, No Randomized,
(REVIVAL 2) LVEDV (n = 114) Double-blind
Denmark EF, Systolic thickening No Randomized,
(STEMMI) Double-blind
OMI Study Improved MACE Design
NIH, USA Wall motion score, MI 8 h after GCSF (n = 16)

(Hill et al, Regional perfusion, MaxVVO2 MI death at Day 17

G-CSF 10 ug, 5 days)

Bern, Switzerland Collateral flow index 2pts ACS (n=14) Randomized,
(Zbinden et al, Double-blind

GM-CSF 10 ug, 14 days)
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Therapeutic Angiogenesis by Bone Marrow Cells
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Recent experimental and clinical studies have demonstrated that autol ogous transplantation of bone marrow-derived
or expanded peripheral blood-derived circulating progenitor cells (CPC) enhances neovascularization in patients with
ischemic limbs and improves cardiac regeneration after acute myocardial infarction (AMI). In thisreview, we summa-
rized the update data for clinical trial using autologous transplantation of bone marrow-derived cells.

(J Jpn Coll Angiol, 2006, 46: 281-288)
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