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The regenerative potential of stem cells has recently been under intense investigation. In vitro, stem and progenitor
cells have the ability for self-renewal and differentiation into organ-specific cell types. In vivo, transplantation of these
cells may reconstitute organ systems, as shown in animal models of disease. In contrast, differentiated cells do not ex-
hibit such characteristics. Human endothelial progenitor cells (EPCs) have been isolated from the peripheral blood of
adult individuals, expanded in vitro and committed to an endothelial lineage in culture. The transplantation of these hu-
man EPCs has been shown to facilitate successful salvage of limb vasculature and perfusion in athymic nude mice with
severe hindlimb ischemia, while differentiated endothelial cells (human microvascular endothelial cells) failed to accom-
plish limb-saving neovascularization. Future studies will clarify the mechanisms and circumstances that may be responsi-
ble for modulating the contribution of vasculogenesis to postnatal neovascularization. Specifically in this regard, it is in-
triguing to consider the possibility that certain angiogenic growth factors acknowledged to promote both angiogenesis
and vasculogenesis in the embryo, but have been assumed to promote neovascularization exclusively by angiogenesis in
the adult, may in fact promote migration, proliferation, and mobilization of EPCs from bone marrow. The possibility
that modulation of vasculogenesis can be used therapeutically to augment as well as inhibit neovascularization deserves
further investigation.

Key words——endothelial progenitor cell; stem cell; vascular regeneration; ischemic disease

1. FL&IC
AR DMETE A H Z AL, TN TRAmE

DB EFLIC, MRFELTHEEFLBEDHAOED
FAR T D M E TE A B9 2 A FE DR A <1TTH N5 K

DOHERBEFZEDI B D 1 DTH DN LML G - i o=, B, 2O EPC IZBE T 5 58 AtiE

AL THRImEZED B ImE#H4E (angiogene-
sis) EWIBEERDSHFLTH- . UL, 1997 4
VRl N AR A I O i N R i BKGRL i (endothelial
progenitor cell; EPC) 23RV SN TLIk, M4
ICDOABDHEND EINTWEMETEE (vasculo-
genesis) & WD BIRMEARIZBNTHFEERIZEED

N, JRFTT EPC 23 84%E - b U &8 4 ’H‘?bs
TV ZENALNITRS T2, TRk, fEREY

PR EI I E DE LT/ e im R R O & — el s
B FARRZE T — A (T650-0047 7 T Ffr U [X 4k 2 i HT
2-2), PR RZFPEFALEAEERERY (T259-1193
BEHEER)

e-mail: Asa777 @aol.com

AEFHIL, E$%¢ BI264ERT VIRD T LS4 TH
FZLEBOEZRLOIERBRLZHDTH 5.

IR<TONTHD, ZOEFEIRHOERMENRE S
NTWo, EE dEEREERES FREMEE ON—
D v — i EE IR E/R &) %3 O EAER M
MEREBEREFITH L T, HC EPC Z B ic Bl
T2 EWD M FEREDEKABRMBICHB S N
B BENREINODOH S, FOKE, Eo
BERFITRE SN S EBBERBITIDEF D EPC &
KOBEMME T L, BRI 0B BN RN T
ERNEVOMERBIA TS,

AFETIE, AR TOMERRD A =X L ZEH
L7z®Db, EPC OF:Z 40 L 817D EPC 4l
BRZZOIRBZITDWTHERT 5.

2. EPCO%EER

1997 4EITHRIE 5%,  BRA O A A ifn BAZ BR 7 18 >



842

Vol. 127 (2007)

SHEESNZRETROSBED—~DTdh 5 CD3M4
Pt (CD34%) #ife7A, VEGF 72 & 25 =Nl
fpk R T2 & & OREEIC X 0 & NI /b
ITBHZEEFERLZ. D FACS Of#itic kv, CD34+
#Hf91% CD31 (PECAM-1), CDI133 (ACI133), Flk-1
(VEGFR-2), Tie-2, VE-cadherin 73 & O IfiL% N Bz il
f~—H—HFRIFICHEIL, HMEnd 2EEED &
Flt-1 (VEGFR-1), Tie-1, E-selectin I3 2 LD
W22 Z EMHENIR> . £/, ZT® CD34*
Mz FERm~ Y 2 2% 5925 &, Rilnihhr
ICHDIAERN, b - ¥E5E - i UHr AR i E OB pk
ICEETHZEBHSNIR S, INS DT AN
5, FRARARAEIM I IE N A D RiEkAE, 720
5 EPC OBFENGEHI N Z &85, DI,

EPC OIRNBYEE & 79 5 7= 9 1T 1f & ARl i %
IR FRYICHBLY 5B D Flk-1, Tie-2 Ol T
T p-galactosidase 2T H T APz wv D
U B AW~ BE 5% (BMT: bone marrow trans-
plantation) &5 )l (Tie-2/LacZ BMT mouse model)
IZHBNWT, BImEE, MESHE AHSHE ARE
NS FENEEZFRT 2 &, WT O
WBWTHEBEHEETH D Flk-1 i3 Tie-2 2 F B
U TCWSHIMEA, FAEMEDOHIZRDAENTNS
ZENMRINS. 2 U EOFTRNS, EPCIIEH
HkTdH D HAYIM Tld CD34+ flifim & U THERL /&
MOHEIEL, AE KRR RO 59 #H 4 mE K
RICBE 592 2 ENfER I N, ZOANZ A LT
BEMICOBEFEET 2 EEANTWEMERED
BRI, TNETTEASNTWBEFEME
NS OMEFAEY SIXRB A& Z RIS T 510
BIRROPICHEA TS Z ko7, ZOFRLL
K, BRARTT DA IME T R AE Sk O & # Ak & i
FEDHAEERICE > TEZISZBHBDEZEZSNS K
Do 7=,

3. EPC OIMEHHK~NDES

3-1. EPCOEFELEFE  AHTHERNTZLD
12, KM @ EPC IFHZEKpEO—F8 & L TR
NZEBEEL THWTZORRFEIXEMICHKRT S, &
W, Kigi EPC & B8 EPCI3EKITBRAS LD
FIF TR AR DI E NI IRBEZ R > TV 5.,

DD, EWIZ—EDEETEPCIIEEN S KM
FEINTWVWT, HKiHIMH O EPC i —&E L X)L
EROTWS., LT, OECHEDREIMICKHS

ERaTRY A M /R ERT, #1Z21E VEGF,?
SDF-1, PDGF-CC,® G-CSF,” BDNF,® PLGF,?
Angiopoietin-119 72 £, R J)LE > (estrogen,!'V
erythropoietin'? ) 12 X 0 EPC X B # N 5 8 8
(mobilization) =4, KRAFM+Hd EPC I EFT
LZENMENTWS (Fig. 1). =721, bhab
NIFZLETORET 2 ERKFM OREM (ischemic
preconditioning) 7% & DRFIRIRIRIL T TIE, Z2EHD
EPC VB ICIEERESS CLK) ITHEET 572012,
< BHNTI3 B/ S OB BN 2 £ TOMICHE
BRLTWD EPC BN —@dMEITHA T2 Z & 2R
LT3 B Z0ftt EPC 28BN S58HET2H0D
&L Tid, HMG-CoA E I #EHEH (Statin 8
FD OB/ KL —Z 2 7151070 & &S AR
TFTHRESIN TS, ZOXDITLT, KIMEERIC

A AMEF: SAHMBEF:
e0.® — — BB R5FVHH
@ ) HILES EHL—=Y
o BA RERFHE  BE
l .
v @ ercs )
MM ® £ (]
mgaﬁs mwef
X
MR
t"i@ e E
7= i‘éE -EE

Fig. 1. Post-natal Neovascularization

Post-natal neovascularization in the physiological or pathological events
is consistent with neovessel formation contributed by angiogenesis and vas-
culogenesis at the various rates between their two mechanisms. Angiogenesis
and vasculogenesis are due to the activations of in situ ECs and BM-derived
or in situ EPCs, respectively.
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Fig. 2. One Successful Case of Autologous CD34" Cell
Transplantation Therapy for Ischemic Hindlimb in Burger
Disease

Thirty six year old male patient who had toe necrosis due to microcircu-
lation failure received CD34* cell injection at 40 sites in ischemic limb under
lumbar anesthesia, and the necrosis was significantly improved with blood
flow recovery (data not shown) 3 months after the treatment. This improve-
ment was maintained for at least one year.
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