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L BEMIIRIZ L AN MR O E - e g
HiEZ invitro ICBWTHRTHZ LRI L, T
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R(VPC) & LTHI< Z & (Nature 2000), ~ 77 R VPC
FEELEFEET VICBIET S L £F LESEOR
TR T B Z & (Blood 2003), ERIFES MIIZ G
VPC [3HFET DR EOHMEBIBII~ T R L B2 D
Z & (Circulation 2003) #2 EEBHL NI LTE -,
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BiEL. t I ES MIRIZI 5 MEHIEHRDEE
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Rl i3 E 420, 241 dull IZ VEGF-R2 23R LT
Wiz, Zib D VEGF-R2 BiEfilai 4~ TRk
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eI —F Y IV a— T4 v ia bliZTH
{LFEEZRL=0, v v R L&Y e b ES Mk
a7—rr IV a— g yva BIZEELRPS
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B L7 (K2), Z DMIaEEX VEGF-RI 35 XU PDGF
EEELRAL TN, ZOMBREEZ Y o—Y A b
ANV —IZCTHBEL, VEGF EETICTHEEE L
LT A VEI I~V VIBYE CD34 51 PECAMI 5
4 eNOS BBHED BB HR L (K3), %
7z, R UMEEE % PDGF-BB FAETIZ TR L L
ZAHa BT 7T (aSMA) BEINVR= "5
PEDBEMIRASHEBR L (K 3), #-T, 8 BEIE
b7z VEGF-R2 [ TRA-1 BBHERTRS e N ES
JOH3E VPC TH B ELELXL BN, ZD VPC ZFIZ
BEE T MEFE SN VE b FAY VB E
NEMEEZ 72— 4 A M) = THBELEES
5ol B & invitro 12 TH) 100 fE IR T EECTh o T2,
HEIE S oMM 30%2% VEGF-R2 BBETH Y B
DVE A RV B CD34 Bt PECAM-1 Bt TH
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BRI LT MCBIEL . EDOREDRE 2 r A
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S DIREA I E Ml EE O BTSRRI 2 Atk E
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b MESHIMRRRVPCE AWz iR B
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= U ZATRELET Vi, 8BS, B KSN X—
F=o2Z AW GERBENRI D & & VPC B3R
HEAZ(EC)(VPC-EC)(5x10°/IL), t + VPC Hi3REEHIG
MC). (V¥4 b dHDWEME LB (VPC-
MC) (5x10%/[L), 3L T'Zh b EC & MC DIEEHIl

(VPC-EC+MC) ZBiEL. ERIZENGE~BE
EEIRE IR L7, SRR b NRRS M SR
B BE: 2 (Endothelial Progenitor Cell (EPC)) (1x10°%/JE)
BLUPBS & L, MEBEOFHEL LT, L—9
— Ny 75 —MmEst & AV, il TR T 3
MFEESE 2RI B L, B2, it 42 BBIC
BT 2 MR T BRAS DO BREE A AEA A AV, ERN
BORZRERE L, MEEKEEEL LT,

Bl 413t b VPC b BHED T DIZHEFEL THEH
iz EC B LIcHERTH S, b h VPC 15D
B MW K~ — % —VEcadherin 1% EC % VEGF
FETICT 5 AHRUEE L, FACS i CHEEMEN
BRRE~—V—FBHRAZBEH LI L 5, 20~40%1
VEGF-R2,VE-cadherin,CD31,CD34 D EC TH 3
TEERER LT, BRY D 60~80%ITZ N b BENE
=N —BRETH O AT OREREOFRER? D,
BEMIIE~— 4 — T 5 o SMA B TH - 72,

B 50, B FVPC b, BHEDODIZHEIEL TR
LI MC 2T L7cERTH B, & h VPC 2B
b #v7z VEcadherin B24E#IAE % PDGF-BB F7E TI2 T
5 (U L, SELETIRH~— b —DRRE
AT Lo, Sofs iRk n 2 ME4T G, VPC-MC 12
WTCit, RPF47ar be—A1Ths e FKREINR
FA S if A& SRR AR HIAE. (hAoSMO)[FIEE. o SMA BIFHZ
calponin X°> SM1,2 (smooth muscle myosin heavy chain
1,2) OEREZFBB O, RI-PCR T DHEH TIX,
hAoSMC IZ 33\ TER 8 b7z h-caldesmon DJEIHLid,
VPC-MC iZBWTITEDRIAERB D o7,

6, 713554 42 BEICH- D L—F—Fy 7T
—MFEEIC L BB HERERL TS, K6iX. &
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FetD bR b NIEE BEFHME LR Th 525,



i 14 B B2V Tid, EPC BEIZRW T, VPC B
[k PBS B & thik U, M OEIE 238 523, #itk
28 A BLAKEIT EPC 8 & PBS B MR350 7,
VPC BHIZBWTOAFERMFADEIE 2R D,
VPC B0 H T, VPC-ECHMC #2 VPC-MC B & k.
BL, BERMMEEIRD b, VPCEC HLn
BT, FEEFRWLOO, mFtEMERN 258
D=

X 8 %, fE i TRz VPC-EC+MC & EPC Z#4E L.
2 7 B BIZRBWCE LSRR BRI T Lo
RERLTVWS, BHEINCMIIET D CM-DI i
THRALTWA, BEE, VPC-ECHMC, BA1X EPC
BB TH LN, WE & bBE oM TR
SEIZIER > T BEEF RN DD,
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B L TS MENKZ FOERL TRV, B
&hiz CD31 BEmENE MR EFA, BRL T
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SEROTRY, Bz, WIEKERS L, Zhbil
RAEEONEMRE & bICMEEHR LTS Z
b, B Szt b VPC B3R EC M ENKEH
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7ot h VPCHIEMC RN ILEREFEICFE LTS &
- Ezbhiz,

12, 13 1%, 1tk 42 B BlZ381T 2 il T hRAS
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& N R B 72 B ME S CTH B A, EPCBE & I
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Mol
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VPC-MC BRI RERE & bt L, VPC-ECHMC iR
EHRBERIZSWT, FRRLEBEDRELR
DTz, PER D M PN B HIBEMRGD Z DFBHE & bhi U,
VPC 3% EC, FIZIZZNIZNA T VPC B MC %
H£IIBHETHZ LT MBEBFBEOERDEEEZRD
7o, BITE, T VPC H3EEEfiln & BEMIR 2 A
bl “NAT Yy FERE B hEB/ERE
ELTHMTAZLEBIEL, IREED TS,
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RO & B IEFR (REREORE, 18
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a. REESERETILTORE

X— K= X (KSN =17 8-1138#) OEERLEF
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A MAE PR HIE (VEcadherin®t I 5X 10° cells)
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BEEREICENR BN, 6 B BE&RRT
2 Eh b RSN O 2 TF BITRB RSN
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HHR O U 7o RIS VER U e BRI B0 i AT ©
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t  ES HifSZRHEFMIIR R b v —< Mg
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MEEEBHE Y —2 & LTRWE,
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EEIR & D HRA L., 20 S P R IMEIR & — IR0 B
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B BIZRWT, Ak 20 SR IRk 5
N TOE b PECAM-1 BBHEMIRDEE ERET L
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W2 EEE R, B, BEALBEEROER
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AA/B 5T 1.8120.006, hIMNC BHERET 1.90%
0.004 THHOWIZX L, & N ES K@ ki B & rRin
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7=. b § ES HfH ki BRSBTS
FHALE T E OBMIZRBIT 5 e N PECAM-1 GiE
R DEIB TN 10%Th -T2,

(2. Rota-rod & & 2 EE% O EEHRHEEETTM
ERRRFEICRRET U, E#Z 28 HBIZBWT, B k
ES #ifaH S MG I R & e, A9
10%DKELBO, MEEET NV TVA~DE b
ES MRS SRS L v | EER~0%
RO AR & BMILE R EOMMARD b, M
FEHINIC BE 5 PRSI EE PRI H 51 5 FTHEMEAS
TRR &R, FEMOMMFTEMOER & LTk,
PRI oD M I AR EE ORI N % . BRI Z D
¥ DA host DAFFEIHAIZIW T, BRI
LR THWAHREELE Z D,

Plkizk v, v ES Hlghskin S,
BRI T, ML & 2 S iR
BOIOOF RBHEEM LR 5 5 FHEME R
Shiz,

D. ER
MEEEETOMEICLY, BxDRIELETTA
ES #jAH 3 VPC %, @AW TH HBEN R

e QN SRR AR MRS b SRR A I BT
LT, KA MIDERALYEEZF LiomE %L
BEL, ERLRECEKELRBDONDZ LW
Bk ipol, ZORRITER~ O ES MishnE
RIBEAIIREAEIC & 2 iR M2 O W ABC BRI A FIHE
THDHZELERLTWS, B2, 7HEFREOHE
HE bz, WHRFLIZRY R LT ES #
faE3E VPC DRIEDHRE b LIiT . Hx REAR TR
AR ENZE b ES MlE AWERRZITS 2
LiZ& D, b N ESHlEsk VPC OFF BRI )
Uiz, F-FIE b OFZhRNEME, o FE
RO EFHEE 217\, in vitro TES Mgkt

MIE ZREE LT,

FEEIT, AMEREORKEEL LT, FAEL
7=t b ES MRSk VPC i Bor{CFRE U /- m & fila
DERBHEEZEE L, EFICBWTE - ES MigA
DM OBEIZHRTY Lz, B2, A4S
MBS0 do B P BRI & % VR A AR O W5
25, b M ESHHBRHESE VPC L ¥ b X i “RAEH
BN KV REHBELTELZLRTEST
EHHLMNERoTE, 8- T, B M ESHlRHESKE VPC
XV 3 vHE T E A RAEVHNEMIAE, MEFE
ERIZWTHEOMRRANC 2 5 R RS
7o B, ZORETHNEMBLIV /BN DOINE

IS X O TR AR IR O BB HE R B & 5E
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%ﬁ%(ﬂ@)%ﬁ&m&btaza\mcwm;
D e ES HifEE SO mE MBSO 5 BRI
720 £ 0 R MFEEERFED S, %@ﬁﬂ%’fk
WRENT, ElPEMNE, e aEmes
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bhiz, ZhE ChEFEERE BIE L, 55k
HIRBH ORI E—EROBED 2T TR
v, Fx DSEIDREBHEDORA:LE  MAR AR D
DTHY, ZD “NA 7Y v FHBHEEE" OF
FRER SN B & L bz, thoBER OB
BEOH LN nZ A TRV BHEELLNS,
REEZ, APRBFEORKT—<Thd B
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X 1.

microporous tube used as a substrate for

SEM photos compliant PU
pulsatile flow loading at the circumferential
cross—section (x100) (a) and at the luminal

surface (x100) (b).
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X 2 . of the
ES—derived cells {(content of Flkl positive

Histological microphotos

cells: ca. 30% -incorporated compliant PU

microporous tube at the circumferential
cross—section after LacZ staining. (upper) x
200. (lower)

surface (upper side in the both photos) was

x 400. Almost entire luminal

fully covered with almost monolayered cells
(stained in blue) and a little cell was

observed into the media of the tube.

3. Gross appearance of the pulsatile flow

culturing circuit, which was consisted of a
roller pump, an air compliance chamber, a tube
holder made of stainless steel, a valve of
stainless steel and a glass reservoir. The
circuit was filled with the differentiation
medium (ca. 250 ml) without VEGF, and placed
into an incubator with a humid atmosphere of

95% air and 5% CO,.
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B4, Cellular responses of ES—derived cells

incorporated into the compliant PU microporous
tube by loading with or without the pulsatile
flow.
surface of the microporous tubes after LacZ

SEM photos of the

Gross appearances of the luminal

staining (@, b, ¢, e).
luminal surface of the microporous tubes (d,
). (a) The obtained cells—incorporated
tube seeding of

including 30 % of

microporous prepared by
ES-derived mixed cells
Flkl-positive cells on the luminal surface of
the microporous tube by the rotation method and
pre—incubation in the presence of VEGF for 2
days. The cells were fully covered the surface.
(b) After exposed to pre-loading of the
pulsatile flow in the absence of VEGF for 1 h,
almost all cells adhered on the microporous
tube detached. (c)
VEGF

were Upon further

incubation without under static

condition, the remained cells were grown well

and covered fully the luminal surface. (d)

The cells was flatted 1in shape and

random-oriented. (e) Upon further incubation
under the pulsatile flow without VEGF up to 2
days, fully covering with cells was observed
(f) The cells were

oriented in the direction of the pulsatile flow

on the luminal surface.

(arrow indicates the direction of pulsatile

flow).
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5. Histological mocrophotos (x 400) of the
microporous tubes at the circumferential
cross—section after staining with PECAM1 (a,
¢) and SMA (b, d). Upon further incubation
without VEGF under static condition, almost
all cells were PECAMl-negative (a) and
SMA-positive (b) and layered on the luminal
surface. Upon further incubation under the
pulsatile flow without VEGF up to 2 days,
almostly monolayered PECAM1-positive cells on
the luminal surface (c) and SMA-positive cells

in the media (d) were observed.
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