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(54) Title: USE FOR CD45+ CELLS OR A CD45+ CELL CULTURE FLUID FOR PROMOTING THE GROWTH OF MES-
ENCHYMAL STEM CELLS

(64 LYo YH: i TI5t7| 218k CD45+ M E S CD45+ M & v koo &

(57) Abstract: The present invention re-
lates to a use for CD45+ cells or a CD45+
cell culture fluid for promoting the growth
of mesenchymal stem cells; a composition
for promoting the growth of mesenchymal
stem cells comprising CD45+ cells or a
CD45+ cell culture fluid; and a culturing
method for promoting the growth of mes-
enchymal stem cells by adding CD45+
cells or a CD45+ cell culture fluid to mes-
enchymal stem cells and allowing cultur-
ing to proceed. If culturing is carried out
by adding CD45+ cells or a CD45+ cell
culture fluid to mesenchymal stem cells,
then the colony-forming ability of the mes-
enchymal stem cells is increased by at least
three times as compared with culturing of
mesenchymal stem cells alone. Moreover,
CD29+ cells which have been cultured
with treatment by CD45+ cells or a CD45+

LS cell Cee cell only
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cell culture fluid maintain, unchanged, the
morphological characteristics of mes-
enchymal stem cells, cell markers, and in-
herent characteristics such as pluripotency.
Thus CD45+ cells or a CD45+ cell culture

lawr.=T

24

fluid can be used to promote the growth of mesenchymal stem cells, and a culturing method in which CD45+ cells or a CD45+
cell culture fluid is added to mesenchymal stem cells and culturing is allowed to proceed can be used to grow mesenchymal stem
cells in sufficient number to allow them to be used in cell therapy.
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71 A 3Z (endotherial precursor cells)2] &3O =2 2]
A5 Qlon, o5 o §3to] TS F7]4 e
st == 91T (Anthony D. Elias et al,. Blood, Vol 79, No 11,
1992, pp 3036-3044; D. Metcalf, Blood, Vol 67, No 2 (February), 1986: pp 257-267;
WP Peters et al., Blood, Vol 81, No 7 (April 1). 1993: pp 1709-1719; Yaohong Tan et
al., Cardiovasc Res. 2007 March 1; 73(4): 823 832.; Askari A. T. et al.,Lancet. 362,
697-703(2003); Ceradini DJ. et al., Nature med. 10, 858-864 (2004)). w-&}-A] St
T el A, 7] F 9] & 71 L= &P, FGF, GM-CSF, G-CSF % SDF-1=
T/ Lo REE A E = sk o] el ARl o8 &R E
2] (mobilization) B 5 2] (proliferation)d | §] =71 A2 4= v}

=5, AE, 9 s o=FE T VA EE el sr] fleA = Sl
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CD45+ Al 3 T 2] CD45+ A 32 ¥l F S CD29+ Al| 29| 52]of] o] &8 7 ¢
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a8 4 o)},

TV 2= Tl SVIAES] T4 S US Y S8 & e
737831 A (growth factor) %:3= Ao ]E?}ﬂ(cytokme)g 27} e 22 9
ot
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[53] Hubgol ol W EX ¥ 31 4SS EA 6= WS A EHA 5425 o
D= AA &S F2sA gaa]d Aol ey} B odkhg 2 o] 3o A
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[55] A A ¢ 1: CD29+ A 3 ¢} CD45+ Al 3¢ Fuf %ol ¢ 3k CD29+ A ¥ 2] =2
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Sk o HkEEF 3l

[58] 27 FAF 534 A, E7(n=4)2] 7] #o A H NS 10ml AFH S 9 F EE

)l A - 2] (Ficoll density gradient centrifugation)©l] 2] 3l] & o} 1} o] w&l
A 3 (mononuclear cell) 7HS- 2] 8} ¢t}

[59] olg A Fuld 9dl - A EE PBSE 2 Al A3k v} Eal wl wel ot A3k
& g o] g-CD45 g} (anti-CD45 antibody, Chemicon.)& 1/100= #] 2] ¢l -
4320l 4 104 3F vl F(incubation)SF A v, 24 &2 A& xﬂ #8171 98l LA
32l 53 A Ol W Bt 2-CD4s 7} 0] i ALE sl el
F-np-$-22 Ig G vho] A 2 4] = (anti-mouse Ig G microbead, Mlltenyl.)*g 20ml
e 8har 4ol A 537 vl Fak vk thA] (AR e & g 5 Aol Bl e ar
PBS= thA] Skl Al A 3}l th. &-CD45 HA|-vlo] A= H] =7} o] 9l= A3
& &N -& MACS(magnetic cell sorter) Z & (Miltenyi.)oll ¥l S A 7] H
g A-nto] AR R =7} o] Q= Al 2= AR A o] 231 CD45- A LR Z
HF o 2 il vpef ol Al ®lrh. AR o] 0] = &-CD45 &HAl|-rho] A%
2ol A= AEE A LYl gk 5-PBSE LG ol Al FHo ®oal
gl ale] PBS® Al A 8l WA S A7 5 A EE A58kl T

[60] 7] CD45-A| 32 & g Y of] 3F-CD29 &A (anti-CD29 antibody, Chemicon.) &
1/2000. % ¥ 31 4520l A 10%=3F vl &3t —?F, AL E Sl B4 B2 FA =
A A sk, o] 7]l gh-vh9-2 Ig G v}o] A 2 H] = (anti-mouse Ig G microbead,
Miltenyi.)E 0.02ml A 2] 3} o] 4520l 4 557F vl 3l A vt &-CD29
GFA-rto] AR 27F o] e AlE Y ﬂ = MACS A @ ol Wi g1 71d
CD29-, CD45-A| ZE Wt 5 73151 CD29+ A &2 A 7ol 2] QA Hr) A
2Ol 9= CD29+ Al 255 Aol ZElto] A FHo| o AEFE

Ak,

(A

CD45

nu‘“

s}
A
=
Hl =7}
1

51 9 A

R4

H

o
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[61]

[62]

[67]

[68]

3}7] 3 12 CD29+ A 3E9} CD45+ M| 25 E-8] SA] A3k A 25
[BR=RA=

st 1

il

CD29+ cell CD45+cells
(immediately (immediately
after isolation) after isolation)

RB1 2.5X10° 5X10*
RB2 3.5X10° 3x10*
RB3 3.1X10° 4%10*
RB4 3.1X10° 6X10*
mean 3.05X10° 4.5X10*

1-2. CD45+ A F o} o] &vl] QFoll W& CD29+ A F 2] F4] =] 3}l

A7) Al CD29+ A 3E9F CD45+ A 25 CD29+ A|3E2] 78 7|22 1112
2lo] A 6 4 = o] E(6 well plate)°l] ¥ 31 MSCGM(Mesenchymal Stem Cell
Growth Medium, Lonza) .= A=A 7k v 3l vt g2 s At 2102
CD29+ A| 32 7HS W) &3} CD45+(Macrophage) Al 3201 9] §F < &F-& Gl T}
1A 3= A X5 A5 5 T75 S22 300 Al 8l Y (subculture) 3}©]
15459 MSCGM 2. = 1l 313l et 25 A of] M Z =& Al3to] F 1571k

3}7] 37 25 CD45+ A 329 &4 o= F-&H) dlol| A 9] ujok 157U 2 CD29+

%2
CD29+MSC/10ml CD29+MSC/10ml PB
PB (cultured for 1 weeks in
(cultured for 1 presence of CD45+
Weeks without cells)
CD45+ cells)
RB1 4.5X10* 15X10*
RB2 6X10* 13X10*
RB3 8x10* 15X10*
RB4 4x10° 13X10°
mean 5.625X10* 14X10*
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[69]

[70]

[71]

[72]

[73]

[74]

©

%—O 7k H%k% CD29+ A| 32 = W8] 235 7|4
39l oM, CD45+ AﬂJA EA) Stoll

1L 7 v &= CD29 A8 Ht A 3E S0l 1] &) 45.94]

S 7Fake], CD45+ Al 3 9}% W et A -7F el ] g 73%011 H] &l CD29+
A|3Ee] S-S b o 2,50 X8k A o2 skt
3}7] 3% 32 CD45+ 4 ]E/] EA = B4 glol A 15:Y w9 >

CRA] 152 7F Al vl ¥k 2524 9] CD29+ Al £ ek Fol, & 1S

39] CD29+ M 42 23 HE WS o] A g 183 o]

%3

CD45+ A 3£ 9] Pr{ﬂ
Bt Al 32 <pel] 1]

N

MSC™ Msce
{cultured for 2 (cultured for 2 weeks
weeks without in presence of CD45+
CD45+ cells) cells)
RB1 16X10* 112X10*
RB2 32X10* a6X10*
RB3 45X10° 80Xx10*
RB4 20X10* 96X10*
mean 28.25X10* a6X10*

3 HE X 1A B = vkef o], CD45+ Al 9] F-EA)] 3hell 27U
I CD29+ A 3E9] 7= 2] A5 Al o Al 257l 1] &l 92.61]
7181 o CD45+ A 3E2] =4 3ol 255U 7F v & CD29+ Al 2= -
215~ Al o M| 2ol v]El] F o 2F 314.8 ¥l 7138}, CD45+ A 329} $H7|
NeFah 4-9-7F 28 A] 282 750l ¥l 3l CD29+ Al £ 9] 52) & 3.49)] S3138h+=

S 2 vpERSTH

CD45+ A 3= Al Q) ol A &= A7 gbo] #har, Begh Al S H 8l A2 E
w71 AA A ERAl o] &l CD45+ Aﬂw} 2 o] x| A] 7] W o

Al el FA] v A o] FZ3FE = CD45+ A 29| =7} X*OWB} e Ay 1L 7k
W T TRA] 15U 7E Al S A AT S 7 -0l = CD45+2] & & o]
Zo] B &oll = B elal o] A 3] CD45+ A £ Tl 3k o] T1EA] e
-0l )8 CD29+ A 3E 2] 527 3 oF 3.49) @ott}. upebA] = 7] v YA] CD45+

jusd

jusd

S, ok

A EZE T gate A5 AL Aol Aol L2 CD29+ Al 29 54 & 0] CD45+
flol 271 i gFat 3ol sl Hal S-S ok 9 A
&t7] 3 4+= 3£ 29] HioJH & V|22 sfo] TS E V1A 27T 18] EA
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228 A7 159 o BalshE 3152 vhehl ol
[75] %4
CD29+MSC population CD29+MSC population
doubling time doubling time
{cultured for 1 weeks (cultured for 1 weeks in
without CD45+ cells) presence of CD45+
cells)
RB1 1.75 1.2
RB2 2g 1.2
RB3 1.5 1.2&
RB4 2¢ 1.2g
B2 1.875 & 1.2
Doubling ==
3.73 & 5.08 &
/1 week

[76]

[81]

[82]

3]

40| A & <= 9l+= vk} 7o), CD45+ A 3E §1o] CD29+ Al EWkS 72
7§- CD29+ Al L7} 18] Lol &%= A7 HA 1.875
D45+ A3z} kA Tl 'SPES_ Pt 1.2Y0] 285 o 15Uk

Z BU gt CD45+ - 72 3,739 0—2 = H&oﬂ, CD45+
T8 508 0 7 5t gk 2ol & HTE = E CD29+ A 3 9}
SA H W CD45+ A3 §lo] v <Fet | 2

[¢]
W, A Slere 4 e 4R v B ﬁ% E}J%‘? AT

f
)

©

12 g o2
o

jus]
ot on m

jus]
Ol

- =

2 of of FE R =

=
b
o

1-3. CD45+ A3zl Tl ok CD29+ Mz o] =] =V AE =R A2 B4 g9l

1-3-(1). G4 54 k<l

A7l BAE S8l 2 1Y = 257 A7 CD45+ Al 32k -l S CD29+
AZ7F S S71MERA S S-S A8kl A=A gRlskara A
QA #A v (Leica)S 53l CD29+ Al| 32 2] F.F2 gl &} th(ul £ x 50).

522 CD29+ M 325 -2 8k 21 9-9] dn) A Alxlo], & 32 15U 7F CD45+
A E o} a9kt CD29+ Al E AFZl 0 2 A B 13k A 3= CD45+ A| 2=
UEAT = 45 155U 7 CD45+ Al E9F Ful k8 5 thA] 152 7 Al g vl &5
CD29+ M| 3L o] AL 0.2 g iigh WLoke] CD45+ A7 HolA| &=} =3 H =
4ol A & = U= AR} o], CD45+ A 2 of &1l 4 CD29+ Al = 9 9]
=7 MEY] P4 S-S o] LR B AE RG-S Ve AL 9l o
=7 AL 54

99l FRUE Aok 3l o= Hol FMY 7] AERA 9
%H%%ﬂ&ﬂ%%ﬁoiiﬂﬂ
1-3-(2). A 3 23] npA 2



WO 2009/120043 PCT/KR2009/001581

[83]

[84]

[85]

[86]

[87]
[88]
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CD45+ A 29} Tl 4 CD29+ A 327} 50§ =71 M 7 el &= o] 4]
A3z v A & Ve = A gl stz Sl gl S71AM e 54 A1 AH<1 CD29,
a-sm(a-smooth muscle actin) 2 K3(keratin 3), &7 7} # (negative marker)<!
CD450l] th &k 28] of -5 AL QT 25 & ¢F vl CD29+ A 25 3.7%
R0 F 2044 Ao A 314 3}31 0.3% triton x-1002. 2 420 4 103-7F
permeabilzationA] 3 U}, PBS 2 2 Al & 2=, 20% <14 & % (goat serum)(Dako)<
A (gt A sle] B2 9 AE Azl 5 8k-CD29 3}A), 8F-a-sm &4, &F-K3
A Ao A 1A &9 A ekt PBSE 3 Al A gk 5 23k FA| Q)
g}F-1}9-2 Ig G-FITCE 1A 7F 5 QF A 2] gk 5- DAPI7 Eol3l= 8o
(VECTORSHIELD) 2 v}-¥ (mounting) 3} %1 tF. 1 3~ &34 ¢ ) €7 4 (Leica)S

o] 83l G W o E AT B 5+ A XY kS A5k DAPIE

ZE HAFEFANG A S =7 A EZ] gk A Ee gk
CD29+ A3 H A & F A M AR, 1] a1 o] & ARXLE: " §gh /\} 2

1l -PCR (Reverse transcription-polymerase chain reaction;
AHEE)S o] -&38ke] A A} (Transcription) ==l A tA] §HH

25 & QE M S CD29+ M Z &5 Efo] &5 o] &3] i3l 8F 2L RNAVHS
-2 312t} RNA 5 mRNAS 3 © & 3}o] 9 H A& A (Reverse
transcriptase) S ©]-&, cDNAE 144313t} o] 27 Ao cDNAE =P o=
3} (PCR, Becton Dickinson, USA) €l 3} "}A (K3, CD29, a-sm)°l| 3l 33}

S glo] & 10 Al 30 H(Cycle) 5F A Zth 53549 744 A &= (K3, CD29,
a-sm)= 1% o720l Wil A 2o A 7] 4 E3 A H100E E, 40 ). A4S
2pe)d T 7)ol oo Mg gl skglv

T 6> T S71AI3E9 vFA (K3, CD29, a-sm)7} CD26+ A 3Eof| A T 2
ol ATk o} g} A AL 2 (mRNA)O A L e Jrfs A8 HolEr) =5
NA = g Ae A Zol Tl 7| AHE E;ﬁ A7 AR
A FFoll A B 3R v = v, e g vhA| kel o] 18 ¥ Qv GAPDH
AL A Tde FFo = Y= FAAH(3F-9-227178 ;housekeeping
gene) = o] A g o] LA glo] HAH A=A E HolFE 7| F o2 AR AT

1-3-(3). CD45+ A| 3L} &1l <} 1 CD29+ M| 9] vl 85 22l

255 F W CD29+ A EE o] TSl V1M EA Q] it
7FA 3L QL =A] €138} 7] 18l A| WA i (adipocyte), W] A 3Z (osteoblast),
12 Al| 3 (chondrocyte) =0 -3} 915 A A8k AT A E 2 ] &

F2817] Yo 2+ ZElolE Aol 2x1059] CD29+ A 3EE ¥ a1 0.5mM

1-W € -3-0] A~ e F A€l (Sigma), 1uM 2 A} EF£=(Sigma), 10ug/ml

o oo —l
n 2 O\
=

O

2
°

Erl
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[89]

[95]

[96]

12

21 7 (Sigma), & 10% FBS7} 1. ¥ DMEM-high glucose (Gibco)ol| A 21 &<t
Hj < g+ 5, oil red "O" RS A A BT W 2.9] -3HE 12 5)7] 98] 4x104 ©]
MEZE 6 Dol Wil 1uM 9 AL EF=(Sigma), 0.05mM ©} 2= 522 H 4k(Sigma),
10mM B-2 2] Al =32 2= 3 o] E(Sigma) = 10% FBS DMEM-high glucose
(Gibco)oll A 21 &<t vl 3k 3~ Alizarin red = G A3} t}, oo 3=
#3l 5 x1054] 32 & chondrogenic differentiation medium (Cambrex)< -2 15ml
polystyrene tube®l] A 4= &-QF 0] %F3}-$] 3L stained hematoxylinﬂ Safranin-O%
AAEATE FA R o2 A Sy F7| A EE o] &ato] TUS
A9 S sty WA E, ASH Y, APAELE R A LE2 G4 5
UA A F 2 S8l AFE A £ x50).

578 CD45+ A E&F 257k 31l 9F & CD29+ A SES 1 Al 32, 2| WA 32
A EZ ESHE Fegh ARl o2 A 7FA] Al 2= B E8hek A 5 AT
w2} x] CD45+ A 39} 3 Sk CD29+ M ¢ =71 M 2ol A & vhi-8ls
FrAE S gl At

A Ao 2: CD45+ A 3 v & oH o] H 7L o & CD29+ A ¥ 9] 524 £31 &<

2-1.CD45+ A| 3 vl kol o] A& 5l CD29+ A|SE O] e

& Z-P(Substance-P)E E7]2] & # 9l Snmole/kg= F-A}3aL o] & 24A] 7 5
ShH T W3k gl T

Z7] FAF 5394, E719] A oA dNE 10ml 2 F 8kar v D 7l
A1 3-8 (Ficoll density gradlent centrifugation)®l] €] &f & K o] T3l
A 3Z (mononuclear cell) FS -2 3} 21 U},

olZ A e H w8l M 3ZE PBSE 2 A A3, e w8t AL
& Bl ol o] §F-CD45 A (anti-CD45 antibody, Chemicon.)E 1/100% *] ] gl $-
A=l A 10371 ¥l %(incubation)d} v}, 4] &8 &4 = xﬂ #8171 9138l A4l
32)s 53 A o) W e, 2.CD4s 37} o] i AE 2l el
-1F-$-22 Ig G vFo] 2 2 1] = (anti-mouse Ig G microbead, M11teny1 )= 20ml
Ael5h5 4104 S Wbk, Tl A ¢ A e vl
PBSE thA] i Al A 8} Th, a-CD45 & A -nfo] A2 0| =7k 2o 9= Al

LA

(A

Al

T

-

0{[

& &N -& MACS(magnetic cell sorter) Z & (Miltenyi.)ol] ¥ 3l § A 7] H 3-CD45
SHA-vlo] A 2B =7 Fo = MEE AR Aol F3LCD45- Al E v A
yko = ik u-ef Bol Al g}, A gl o] )= &-CD45 FHA|-rlo] AR 0| =

7t
o A= A EE AP A B3 5 PBSE X 3H3F= /\H E x| o 94
28k PBSE Ml H 3t UAIE AR $-, CD45+ A 2 & Al 5313 H. 7]
CD45+ M| 32 &< Z2F7F MSCGM (Mesenchymal Stem Cell Growth Medium,
Cambrex)°l| A 2 &St Wi F & 5~ CD45+ A SEE A 9] & CD45+ A 3 vl F ol &
25 B9,

CD45+ A 3Z7F Al A E 7] CD45-A) 32 e A o] &-CD29 &) (anti-CD29
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[100]

[101]

[102]

[103]
[104]
[105]
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antibody, Chemicon.) =S 1/2000. % ¥ 31 4520l A 105-7F vl 3k 5 14 B9 &
ol B4 B A F A A8, o 7)ol &2 1g G

n}o] 5 2 H] = (anti-mouse Ig G microbead, Miltenyi.)E 0.02ml # 2] 3} 412 0f] 4|
5u2E v ekl 3-CD29 dHA-mho] A mH| =) 2o 9l A E IS
MACS A& ol Y31 F3A| 7] CD29-, CD45-4| 3Z& 1t -5 -8} 31 CD29+
AEZEL Aol Fo A dh. Arlel] 2] 9l CD29+ Al ES 7 7ol A
g ako] Al FFHe BO51 A EFE AlG AT (CD29+ Al 3Z 1)),

2-2. CD45+ A3 wjj kel o] X eef 238k CD29+ Al X 2] W s] €9l

500711 2] CD29+ A 32& 6 ¥ =8 o] Eofl ¥ 31 MSCGM(Mesenchymal Stem Cell
Growth Medium) . % W &8} = 271, MSCGM ¥} CD45+ A 3 v Yl S 1:1 %
42 271, MSCGM I} CD45+ A 3E 1 -8 2:1 3 4] 2> 2ol A 2h2h 5 &<t
v ekslel A H F2 1 2 v st} o] ) A}ﬁz‘s}—b— 500711 2] CD29+ A 3 +=
Mol A nf= 2 gk M ZEC|TE 5YU W = ZH O] EE EE 3 EF (Trypan
blue) = 1A ZF &2k A 8ke] F 2 & Al

A

LA B8 H 9o = 7 liz vhef o], MSCGMREO. = vl et 24 9
1] 8] MSCGM : CD45+ A3 vl oF & 1:1, 2:12 A & &k 4 9~ 742 3.561, 357

o ma) gA%S B}

Aol e o B 25 W2l 8 CD29+ Al EE 6 Woll a1 CD45+ Al 3
W F ol Zh7ke] 23 0 2 A st FREUY & BlalekQlal o] A EE T U
A ZF ot & 3=, Al 1] <F (subculture) 3} U, T} RE, Passage plo| A 5F-E =
CD45+ A3 v G2 T o] A 8}A] skt =, Z7] p07d-Ef o] A 7F CD45+
A WA 3 AL 71 o] F-ol = MSCGM 0. = A< vl ¢F 3} QL T
& A5 ZHE o) Eoll @& M g9} tin]sfo] §] Al 7EA] &3]0l 4] Al
Hjslol A H F2Y 8 vlalsto] o] F %= YER T Lot} & 1000 A
5 2= 9l vhe} 7o), PO 9] ¢ MSCGM TS 28] 8+ 4% <F 0.06% ¢ CFU-FZ
13 oY MSCGM ¥} CD45+ Al| 32 vl ol & 1:1, 2:12 A 8 ¢+ 74 5, 0.16, 0.43% ]
CFU-F §4 %55 Wt} 3k ool Al MSCGM Y A 2] gl ¢l Al 2 Pl o= AT
S -, oF 1.16%2] CFU-F G455 B9 A T, PO A CD45+ A 3 vl ol 2
1:1,2:12 A& 3 B9 Ploll A Z+7F 4.13, 4.07% 2] CFU-F 84 %< B9t}

2-3.CD45+ A3 2] 54 $F91

A7) AAlel 2-19] WH o = Eefsl] W CD45+ Al L& A E ol ¥
MSCGM L. 2 v &}t 3.7% E 287 0 2 2047k 2 2ol A 2174 3}31 0.3%
triton x-100.2. = 2! 2-of| 4] 1037} permeabilzation] 1 T} PBS= 2% Al & 3, 20%
A4 F A (goat serum) (Dako)S 1A IHs ok A slo] 27 AdAE A &
3F-CD45 A A2l A 404 &t %2l 3}t PBS= 3% A& ¢l 3 22} kA <1
&-vh§-22 Ig G-FITCE 40+ &<t A 2] &k 5 thA] PBS= 31 A A 8¢l e}, of 7] <]
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}-CD11b A& A 20l A 40 &<+ A 2] 331 PBSE Al A ¢k}, 71 o] %

}-319-E (goat)-Texas red & 404 & QF 2 2] 3} v}, vlx| 2o 2 PBS= 31

| 4 &+ 5], DAPI7} & © 9,1—5— &9 (VECTORSHIELD)%

% (mounting) 3} A th. 71 5~ & 4 < ﬂ]a‘j]ﬁ(Leica)% o]-&slo] o el
=2 #2351 & 112 CD11b+ % CD45+ vFA & Sk CD29+ Al 3 9]

H G A AR o] & ARRLE W RHeE AR S Hoof ), W R ARl ol A

&L DAPIE A A & vpeRT I 110014 B 7 QL= vkl o),

CD45¢} CD11b7} L3k 9 x| o] A 23] ¥ o] CD45+ Al 7} CD11bE el g2
=13,

ook ook

=IY
—lui Mo B

2
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[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

15

4T

L= CD45+ A 32 vl kB & L3ha)= =9 7] A 29 =4

A7) S99 =7 A= &2 -P, FGF, GM-CSF, G-CSF ¥ SDF-1% A1 #
0 2 3RE] A8 = ah o ahe] AR o8] B4 m iy
o]
il

(mobihzatlon) = %N (proliferation) 51§l 7] AZQ 2 &

2,

[a—

ok

H

ol

2,

[\

ook

ox

=

b xo
K i
_l_z

/\} | E (monocyte) 5= W] = = 3} %] (macrophage) ¢!

BN
>
H
rir
é
2
lo
il
Jz
o
ne
flo

-

0]
o

S Y

-P, FGF, GM-CSF, G-CSF % SDF-1% /3
o] o] Aol o3| & 2N -E
] (proliferation) e V9] < 7] A 1 W)

o N 9 o
il

o 2

L e '
I
BLONENG
U
JNTEN
_OL

AL
=
o
9‘
s}
B2
t
rir
o{}J

63} t= A 78} 9 o] &
B

>

] E (monocyte) 9= 1| 7 2 3} 4| (macrophage) ¢!

(@)
o IE
ke
uly
N
=)
oX, oo

flo

=
32
2
7o

o
Y
s
o

>
ke
lo,
ofN 2
>
I

Ao B2 7RIS S 7 = el A9l W,
AL 9] 3k CD45+ A 3E B+ CD45+ Al 3E

N
BN
N oX,

o0 Z
12 2
lo,

r® ¥ oo N

[
[
o
=
2

NI

A &

N
=
>
b
rir
ji!
:\>
2
=
5119&
e
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ol

A oo RAE A

N

el !

® rfr
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% 72-P, FGF, GM-CSF, G-CSF ¥ SDF-12 74 ¢

N

jus]
-
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[14]

[15]

[16]

16

o e M S ol 4ol 4ol o) By
2] (mobilization) ¥+ 2] (proliferation) ' 1§ =71 A2 &=
A118}F 5= A 123 9lof A,

7] CD45+ A 32 E=A}o] E(monocyte) 5= Wl 7 2 3} %] (macrophage) ¢!

L5,

TR F AUY, dd, 27 i A oo 2 HEE] CD29+ Al E9F CD45+
A EE H-2 8kl

A7) F-2] H CD29+ Al 3Eof] CD45+ A 3E B3 CD45+ A 32 2] nfj ol S
7hake] v el AS EekE=

CD29+ A 3£ &] vl 9F v,

TR F AUY, dd, 24 i Ao o EE CD29+ Al E H CD45+
M| 3 E X 3Fel = o8] - A 3 (mononuclear cell)S -8 3} aL

Zrzb o] A E 2] F-2] glo] @l A L2 w3k 3 1R EE CD29+ A EE
e RS ek

CD29+ A 3£ vl < 3,
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FIG. 6
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FIC. 7
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FIG. 10
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FIG. 1
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