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ABSTRACT

Purpose : The aim of this study is to inspect The effect of human
joint—fluild media on the survival and proliferation of bone-marrow derived
progenitor cell and to provide the basic data of the intra—articular injection

with scaffold-free progenitor cell in advanced degenerative osteoarthritis(OA).

Materials and Methods : We obtained the joint fluid and bone marrow from
15 patients who had total knee arthroplasty due to degenerative OA, and
isolated the mesenchymal progenitor cells(MPCs) from bone marrow by
washing and ten times subculture. We devided the control and experiment
groups according to the addition of joint fluid at various ratios(1/100, 1/10, 1,
10, 100, 1000xf), and statistically analyzed the numbers of mesenchymal

progenitor cell proliferated according to the culture period.

Results : The experiments using joint fluid without centrifuge showed the
increase of MPCs as the culture period was extended and was independent to
the existence of fetal bovine serum, the dose dependent pattern in the
increase of MPCs in proportion to the of joint fluid, and statistically
significant increase MPCs in 10, 100,10000 of serum contained groups, 100040
of serum-free groups (p=0.039, p=0.017, p=0.077, p=0.004). The experiments
using joint fluid with centrifuge showed the increase of MPCs as the culture
period was extended and was independent of fetal bovine serum, and the dose
dependent pattern in the increase of MPCs in proportion to the dose of joint
fluid, and statistically significant increase MPCs in 1000x¢ of both serum
contained and serum-free groups (p=0.006, p=0.024).

Conclusion : MSCs not only can survive, but also proliferate in human joint
fluid. The rate of proliferation is increased faster by the adding of joint fluid
than only using common media in cell culture. And the experiment shows the
dose dependent pattern in the increase of MPCs in proportion to the dose of joint
fluid.
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HEJF el d&get sEE dEH5H RXAA Fe U= =FH A|AHO| Hesdt
Ct= 2™ S JHX 32 AchLuyten, 2004). olz{st 2H siZE2 @5t &2 =H
AMAES JHstIX B AF S0 M= T= UAX|CE of& X = 2T e AlA
ol gle dez 3™ Uct

HHEAo st =8 Xz LHol= Aol AZMHMEZE 22 =, 0[E In vitro
2tol| A differentiation Zt proliferation Al74 91& Ho{2|E 2HE = 0l& & &4
Fof| ofalst= ghHo|l UcHBaksh &, 2003 ; Corr =, 2002 ; lzuta &, 2005 ;
Jones &, 2002 ; Katayama <=, 2004 ; Oshima =, 2004 ; Wakitani &, 2002 ;
Yanai S, 2005). O] &2 =0 w2 stXtel AHMA MAM Rk I S0
£ 0| &Hdonor site morbidity)oll 2|8t X F Fflo AP Fdo wE 2HIE U
oA Z Fojz| olA Al FAN HaA BEU0| sfZEE2=2 MUbAel fEY X

2ol UM SHAHE LIERE £ Htofl ich J2fAM x[Zof tHFE 7ol =AM
Z(Stem Cel)E 0| &3st= =&Z&7|Holct.

Bone-MarrowOll Al el Elstem-cell & in vitrool Al culturesto] CHESZ 0
(Chen &, 2005 ; Luyten, 2004 ; Neidhart &, 2003 ; Waktani &, 2002 ; Yamasaki
S, 2005) olE<° ME 3 F3 22 =0[7| fI5t0d X|X|#(scaffold)E Ol &3dt=
=& Z&y|#olcHlzuta S, 2005 ; Jorgensen &, 2004 ; Oshima &, 2004 ;
Tabata &, 1995).

2E2 eHMolM JHE B2 2EAE We FE F Stuto|ch ZHEYPo| 2
StH HEel 7|s0| HoiX|, 2EHo| doiX|H SF £t S7tsto] M &of &
2 o2 MefsS & ok tHFREE2 sAs2 2HEgo| wHsis 225l
#ele ot X257 Eotes BHX| 858 floied o 2 #ds #d=o

elZte] Eols ZYEME(EFEIIME)2 =72 ME(GEELERE, stromal
O: o

cellel ZHHAZ7[M =7} led ZE2MEzs EFMEE HEL, =F7[2MEE
, A=, AYdFrx=AS ch=Ch 2 2 =20dMe AP EHE ¢eEs =5
ZIMMES BE W FAL A O] MzZo| dE Jd&des E 5 Uc 7 e
=20 #E dojzt H2tsto{, oH Aol =5 I Mzol ME L HFol o
ot AES 0[X=7HE LotEAA ST



II. 4 T+ A

BY dZol 2402 MM Hol 2R HH BH 5ol Foj U S0
SElE D2 BHAZ 24 Al AR SHS A olsists W2 e F23
CHE, 1997)

HE fo7ictl e, dF X2 =L S
FE MREZHo| S4=0 0|50 MRd d=2 HH=HO AFEcty FE3IA

CHGurlt, 1853 ; Fisher, 1992 ; Shands, 1931 ; Key, 1931 ; lto, 1924 ; Benett, 1935

S). d2[X Calandruccio(1962)= =& oz Z& Al Z& F2(o Hah &HEAZ
ZHE HAMAZZ X FELL ME5e E AZ Z& Al AdAZst 22REH |of
=Zo| MESI] d=22 X RE o, 2F 10%0A &A™ dZol ZXNHAZE X RE
= Ae &E & = Aggctn 2 oskct Shx|gE o M S HX d= MEI}
M ==X ol E =2te| tjAto| = UCHH, 1997).

ZE AZE2 A= A

2l ol =M U= FES TRE AU
Zl(chondroid matrix) 2 F+M=EHHM Ao A= ZIE2
2l &(collagen), = 2H 2Z2|ZHproteoglycan) 2! H| A =HEE A (honcollagenous

(macromolecule)2| A& Z+&
) <
protein) = =Z &t AcHBuckwalter &S, 1990).

B o2 A

1l
0

s
|0
HU

= sfolgzze

Hyaluronic), 2HI £0[ =(Steroid), 25 Z At
(Gulucosamin), = = 20| El(Chondroitin =

, Z2E| 22 2|ZHProteoglycan)

(
)

o AA
StojdF:2Y ot AHZOIE ME2 #EES FEHHI diFs d2s 5, 27
AN HE2 d=S Esct, s # YHdE TeotECh Lo o] ME22 &2
THst2 A= M2 B2 stz 2HE HA=o HdMut &4 pHEo 3F5np 2
A2t Aot Z2EZ0|EH 422 A=2 F4ss £ O E 4522 Etral=2 &
olen, = dd & FX, AZo LS SF5t, 2AF FHS LX5HH,
of 4=z0| A=o Exst= =

Ch Z2H eI 4ES Y AB0 ¥s BFsE AES Bch
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=T 7| M=z ool UM X|X|AH glo] MzZE AE 2E Wl FAL HE =2
TUStE AE &7)of AFet o] gy oo zEY xzof weol E = AL
Al

™

At2tol el =24 ct=27] SHX|oF At oz
i Hze MEZ=Z o|FHA UAcHTsutomn, 2006).
AE 71X el ol MEES 535l &

7

AL ch2A EM S| 2o elzkel MAME F4sks 26004 ZHA| of&te| 7|z

E_IO

Al

=

ZEIMZEs 2 52 FYHole ZE MESS 7|80 He MzZz2 g4 &
B =35 2oz 22| Fo| EMsIHM WY gXjof Z25t MzE MLtetch(2
S, 2003). 2l =2 oy EFel UL 7|# =A2E Eat & F AUs s
2 7t8 M =Z+= ‘o|23taef’olo{ (2 S, 2003 ; 7, 2005) MAES =3 EHAHOA
i FoH nf obA| di A[F|HH 2|7t fSts Citsh 7@ ZAMER E35F Al
AUCH ol=HA E3tAIZI MzEs 2?2 329 DZF WAL &4 xZ J24s X=2
StAHLE M A2 = UAe F, MEZE XNEY = U ==dl, olzfdt Z&o| o

3 = &H(biotechnology) Ol C.

ZEIIMZE S5t =AM 7|2HM, mZl&do|L Sayn 22 ZdHo 2
E2ME =AS UM 5+ donf Aeknt A X=2HES JHLstE ol A £
RUCHChrisopher, 2006 ; Tsutomu =, 2006). 2|1 S| e[t 2+ X=II &
Jtsst o, EE #H dXxslolH 8 5 £t FEY|IMEZE o|g5t0 X2 E £
RUACHJames S, 2004).

E7/Mz= 2271 &5 &1 A= Aok MZels Ct2 XM E JHX[ZD UcCh
52 75t HFREe MZES & E0 dHMEZ &5 ZHMEZ= ZHMZ0HS
SHst%ol Xlg SHMste o gol= stX| & StchJames S, 2004). SHX|EF
E| Mz MHEsH 2t 2 HiYHS [FXAIAFTH E3tsto] Crest MZES
MAel 4= QlcHJames &, 2004)
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= ch. =M, E7[Mz= o
FAIsHH Yets 5 7IsS M MER

IZO| S
23} AlZ = UcHChristopher, 2006). 12l ZE7|M=Z= 3A 37HX|
_/'i

tu
i
3u
et

of 4%, THE0 MZ 2L5to] BES0X= hsE7(M Z(FAL AL
m}

LS EJIMEZS0] 2EE HESHH BHE0X= ZAHOo| sfotE7|

>

| X, Pluripotent cel)olod, M=%t =& 3} 7|2 E0JY= AS
CHIsE7IMZ(MAZ7|M Z, Multipotent cell)olchZ |, 2007 ; Z!, 2005).

E7\MEZ= M=o ZAn FE3tMoll whel v obE 7| M Z(Embryonic Stem Cell)
of A E7|MEAdUlt Stem Cel)2 F& & T Uch HAHEI|MZE= N Lah
otof U= ZE MEo| EXfsto{, vjotE 7| Al
Z= HXAeb oHAIE oht 5 2 FHof| LEMzdo{g|I}
M710{ in vitrool A AICHE] 2K(Z!, 2007)5t2 o| 23t MElE |FXISHHAM MEZzHo 2
(Embryoid body)E &AMst=0 (2t S, 2003) 0iMel Fofl =Hatsty| Mo F=HEt
ojLt glal =7| XtZollM eIl efjore] MAIT|ofAM2t BHEO{ ALY,

24, 5, 1% AY S ¢
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1) siotE 7| M =

HiotE7|MZ= BhtsSMHEZE Hd™ct FEAMHES XU Y20, AAR F3lst=
(James, 2004) = 7|M| =% =(Christopher, 2006 ; Z!, 2007) X 2225 & <F 2001 HA
M godAt = MF AFAAM HR=0 19984 o|= fAZAICHSHe] Thomason
o EAFZIA Oieto| dHiotYAIMEZS] ETJ[0] HAL HAFE XHZ2E 510 =
& A CHChristopher, 2006 ; Z, 2007). = UollA = Xt @, o|=o|C|H Y, of2|otH
o SolA HiotEIIMEZE tE=H M3sHAcH#E &, 2000).

2002 78ol= stV ZHEO] AMYeER ME 38 AT AIYEol 2t
OX|HAM dHiot=7[MEZF 282 2ot A20{ 20054 108 202 MSCH
Holl 22 o ‘MA =7|M=E 3 E(WSCH - World Stem Cell Hu'b)= & AlA|
ZIMzZ ATl centerZt = ACHZ, 2005).
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2Ho|cHTrentham, 1977). ol 222 M5 F(atolM A= olzf oA 2 &
50| BoME M3z AFE ol M= FE OfRAMAM AMEED
UCHJeehee &, 2005 ; Ji 5, 2002 ; Ji &, 2002 ; Kim S, 2004 ; Lee =, 2002 ;
Wipke &, 2001).

2) dAMZ7|M =

AHE7|MEZs olo] d=E Mdelel F otof A2l &2 M=EZE=R sty o =z

Efo{Ltr| MEEH EXst= = ME F3tst M Z0|cHChristopher, 2006). M x| &

JIM=ZE= Z2of ozl XRofl EXstd =2 F MzZEIF EM4EAHL =37 = H A

22 M=Z=Z ol = cHChristopher, 20086).

MHMEI|IM=Z= 0|25 Aefo] MzZol22 HoM ofdH X2|st=Lfoll et

HiOtZE 7| M 2 0tE Cikstal 22Xk JefE B2 ZFe Ct2 MZ=2 234
7

2 JHX 2 Ack~H, 2007).

M TIr

= ooy X7t SAl(self-renewal)s2 o} E3tsH

oE S0EH, Zofl A= dAZS7|M=ZE U7t Asts Lekel d™et =7z
, oRAME XPME S22 23 AlZ 5 Acks AHolch =

EIF o] MAAM=E = , HY7|s0| &
Aot MAAM d2 HHET|MEL =50 Hlal] ARESS A 27|04, Of
2 °2I35t0 of4] x|Rof 22 = US W22 7|t = cHChristopher, 2006 ; &4,
2007)

gdollof A= dHE7|MEE =0 EXsted, O[3 et MES2 =TE7|M =}
PR ogodlatd A X 2ME ALS Zel>d , 2007).

(=]
A2AS o =z I Mol 2of
o
o

ol
-

Ho
jo

3! | A M| 3 (satellite cell 1 2
M A= M EZ), 2ol Felst =8€ME, 2KE7|ME S0| =Xfstct

B3IE E5t0] HZEM M2 X

rok

A=A 32 20| = Folz M=ZEE M EZE
S MMSIA == olz{st gk MPMZES Q&8 AHZROIE 22 59
A= olalf 25, 9= S Z2 oy =&z B & F s MEZE =
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2. =7 7|9 M=o ufef

M FEl =55 Phosphate buffered saline(PBS)E 0| &30 MZ&HSt = Dulbecco’s

Modified Eagle Medium(DMEM, GIBCO)P—P 20% fetal bovine serum(FBS, Hyclone)

i X| £ AtEot04 35T flaskoll &XMAIZI = 37T, 90% &x, 5% CO, =2tefel| oj

7|0l M vl 2kSEUCE BIQF 24A1ZF F flask HIEO| R2lE0f ZRZ2 0|8 MEE

PBSZ 2H AMAHsSICE o] MZES L3 o oF A A ool 2k(sub-culture) st
= o

=
A, ol 22 10Xt Al o = =5 7[™ MEE

ANERESY 4E)2 duHoR MEZE s o A8sts =719 DMEMH

FBSSl BiXI Afelof BH A2 HIIE F2ol, B4 JlUMES Y= Y NF Y

SE otwy| 918 o2, DMEMIH FBS 8ix| Atefol 2% 7|8 MZE e

B iZE(A-1)ZH DMEMZH FBS siXlol 2d g Hvtet ¥ 2% 7|9 Mzel
z %

D
Hi e EE LotE= HYET(A-222 TFESAC

BAd(F€d )2 FBS7t gl= ©HAl DMEMEHO| X2l=lof U= BiX| 2Efoi
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&5t0] 2x10* 7ol MZE MO seedingstFCh 2 = ik 5, 102H, 15
MW, 202UM particle analyzer (PA-2000% , ERMA, Japan, Tokyo)2 O|&35t0{ M=

+2 M ¥ 0l2 2 2 Zhol| 8D A

C,D ded2 A & B & dH5ez, Mol EX Jhssh XM =,
ZEME, A=M=Z, =5 7| M=ZJL RE[7F sjget 5 7[H MEzlol T
= s 2E0 s A, B ddo 2FJ 2l = A= MES 'l
aff, 2™ M2 I& AMEE[T7|E 02510 16000pme 2 5&7 MM =2| gt
< JtEtgte2 MEE MAe o 2E doz FHE 4F A2 ALE5H0] 2|
A2 oAl o ¥ gtS35to 2 AdeT Zhof| HlW A St 2 Aol A A
sHAH =42 student-t-testE 0| E35t04 72| =& 0.050[5tollM HE3sIAct

2t M2 35T flaskoll 10Ata| ACHEi kS Sto oM stEl = 7| MEE
A2k, AME(FE A Ald)ollA 6-well plateel 2+ platedl DMEMZH 10% FBS
3mA 2 i X| 2 ALSstACE 6-well platee] 2+ plated] 2tX} 1HO[AHAM 2 ¢l 2t

HS 1/10048, 1/10x8, 1wl 104£, 10046, 100044 ctR[Z HIbstd L, 2x10°
Hel 2 7/ MZE DMEM2Z} 10% FBSol & s HILsH dfXlofl seeding

mjo

iz

} & oH

Zt plated] Azt MZ2| FE HiF S5AW, 102M, 15UH, 202 particle
analyzerg 0| &35t0{ MD, &2 A™HS 3702 6-well platedll Al Hh= A3l 5104,
Zt plate & MZFol RS LAUCEH O 22 2HAL 1HOA HOo{X USE X

A7 MElg 15Ho| EXtoAIM T T A
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1. AUE(REY ME)A g MEel 4F HE
AN (REHAME)S AUrsel MZ BjY =29l DMEM+10%FBS tHx| Arefoi
B o2 ISl B4 7Y MES ME W MY YEE LoteT| I8 MY

olct. DMEM+10%FBS tiXlo| Z57|9MzZE

A& DMEM+10%FBS HiX|oll mEMD 2 7|9 MzES fgﬂsm b 245
£ YolEE A28 2 AAISICH DMEM =
MZ HEZE 2ot 2 =Z(A-1)2 i 12 Fols @ ct2 xfo|E& ZHX|
=5tch vi ek 52U 0.004x10"£0, 10L™ 0.09x10"+0, 15LM 0.15x10'+0, 20
M 023x10'+07H 2 sitel Zotol vl stel ME7t Stsiim, BE W
10040 2 1000400 Al ZHE oHo| M| zZoll T =k=|of
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o
AN
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10004£2| A <ollM= 10042t CH=F 1t =todsh Xto| & 2P| 102 10044
e} 1000x£0f| M o =3} &teist Xto|E HE it

1/100420| Af 52 m 0.004x10"+00ll Al 202 # 037x10'+074 2 iAol =
2t MEZ=It STtstd 20, 1/1048, 148, 10460l M 1/1004£2F 20| Hj 2 9|
Ztoll et Mz=IF STESEA T

o AN
2
oM B

10400l A 55 0.14x10"+0.02x10"0ll A 204 ® 0.09x10"+0.06x10"7H, 1004L0] A
57 0.8x10':0.3x10°0l A 20Um  2.11x10"£0.8x10"7H, 10004Loll M= 52U
0.8x10"£0.3x 10"l Al 20U™ 4.7x10"£0.6x107H 2 tHx=Zoll vlsf EHXHo=z Ko
FZo=z2 MEZSIF 37bshd D(student t-test, p=0.039, p=0.077, p=0.017), &H
o H7tzkol| w2l "2 5+04(dose dependent) MlZ 2| ZIIE E At (Fig.1).
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P=0,017
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Fig.1. Effect of joint fluid(JF) in human MPCs from degenerative osteoarthritis
patients under the fetal bovine serum and DMEM. MPCs which is
established from degenerative osteoarthritis patients were treated whole

JF without high centrifuge.
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1/100440l Al 52 m 0.004x10"+00l Al 20 m 1.16x10'£0.2x10"7H 2, vjtdo| =
Jtoll et MES7F Sotstict A Mol HMulzko| Zrtgto| w2t vl 5to] Al
ZTF Botekd ot 1ol A gk 52U 0.004x10"+00l A 202 M 0.79x10"+0.2x10"
JHE E0d, 1/1004¢, 1/10x02] E M2 HIIEh HARECt MESIF M LIER
=3

ZHH oMol XMUl2FO| VA B2 1ooo/wo+|A1D+0| 52 0.08x10°+0.02x1070l A 20
6.07x10'£123x10"7H 2 th==of H|sf 52| 5F 4= (student t-test, p=0.004)2]
Z57F 715k EHFig.2).

F=0.004
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T
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Fig.2. Effect of joint fluidUJF) in human MPCs from degenerative osteoarthritis
patients under the DMEM only. MPCs which 1is established from
degenerative osteoarthritis patients were treated whole JF without high

centrifuge.
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o Ct2 M=ZE HMAHSH aefje] FEE AYHAAM AH Hs H
=(C-1)2 1¥ =ol= HCHE Xto[E EOf
W 0.13x10°+0, 152U M 0.29x10°+0, 202 0.34x10°+074 2 uH%t%'el 67|'01| H| 2]
50 MES7F ZUtsi D, BA M2 HILE AEZ(C22 12 = 1004¢, 1000
plol| A A oo] 2k7h %&Em So| &

1/1004¢0 A 5 0.004x10°+00 Af 202 M 0.52x10°+0=2 uf k2o Z7tol| e}
M = =7} %7P3F912E'4,1/1Oﬂﬂ, Tul, 1010l M 1/100482t 20| Hi kel FItof
w2t M=Z=7+ SI7tstd

lstxl ke iz

LS —

=

100020l M 5dm 1.35x10°+0.3x10°%I M 202 # 25x10°+4.4x10°7H 2 Cf =2l
& Felgh ==2 MEZ7} Z715t3 (stedent t-test, p=0.006), 10«£2| M =Z ==
EI7tE HMelstz, #E do|l MItzo| ZItgtoll w2t H]2 5H0{(dese dependent)
M=z=x2 E7HE EACHFig.3).

35 1
@1/100ul
30 F m1/10ul
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@=1000ul F=0.006
20
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| ﬁ
day 5 day 10 day 15 day 20
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Fig.3. Effect of joint fluid(JF) in human MPCs from degenerative osteoarthritis
patients under the fetal bovine serum and DMEM. MPCs which is
established from degenerative osteoarthritis patients were treated whole
JF after high centrifuge for elimination of artifacts by endogenous

progenitor cell or other cells in the JF.
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AMERZS 5t0f Cl2 MEZEE MAHE AMeEjo Y AMFHolM HE oo
Stx e tEZ(D-1)2 5UM  0.003x10°+0, 10Y™ 0.008x10°+0, 15w
0.15x10°+0, 204 ™ 0.48x10°+07H 2 ©f 2ol Zotoll H|zl|stod MESI7L Z7t6}
UL, WA A HIIE METE(D-22 1/1004£0 A 5L 0.001x10°x00 A 20
W 0.1x10°+07H 2 sj kAo Zotoll et MESIF SItst oLt thx=to v s

M=Z == HH HERRC

o
o
\d

2™ oMol FMItgko| ZItEtof| w2t dH2|sto] M EZ I SISt L), fulol M et
52 0.09x10°+00l A 202 043x10°+02x10°7HS Hoi, 1/10409] ZA Hg H
]

7tet B Ect M=z=IF HA LERRCL

ZHA ool X JlZko| JIA B2 1000400 A 2to] 5UmM| 3.13x10°+0.26x10%1 Al 20
Am 14.9x10°+3.9x10°7H 2 ch==of H|sl Selst $=Z=(student t-test, p=0.024)2]
MZL7F Z7t6t o =22} &8st xto|= 2 ACchHFig.4).
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Fig.4. Effect of joint fluid(JF) in human MPCs from degenerative osteoarthritis
patients under the DMEM only. MPCs which is established from
degenerative osteoarthritis patients were treated whole JF after high

centrifuge for elimination of artifacts by endogenous progenitor cell or
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other cells in the JF.

4. & 3& (Fetal Bovine Serum)Q| SF0| [IE M=Zx9 =7 &

HHEElE SHA| t2 224 daEelE o 49 25, €32 FIIRE o

Hish HEES HItotx| gZue o, 2E AdS 2t STH=Z MzEzIt SIlstes 4

g2 U2H, SAHCE 7St FELE JUtet dFc Bl R2E LEEC

(Table 2). ol2{et o|RZ2E 2H A S AMZ2[st7| Mols £hE o2 JHX A
=

Hi 2 AtZIOA 23 2 = QAX0| faEEl Mol= =7 /M Ato[Atolo X

MzZLL chE MZS0| EXstyl ofSo 2lsl M==7t faEe S WEct

Table 1. The Growth of mesenchymal precusor cells in fetal bovine serum

only with—or without cetrifuge on day 20period

without centrifuge with centrifuge

e 1100 1/10 1 10 100 1000 1/100 1/10 1 10 100 1000

No.of

e 1.22 164 242 101 367 324 022 133 089 093 1.12 277
Cell(x10°)

P values 0.151 0.069 0.183 0.129 0.078 0.952 0.3%4 0.606 0.297 0.116 0.441 0.111
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Elimination of endogenous cells

After Before

DMEM

DMEM+
10%6FBS

Fig. 5. MPCs proliferation before and after high centrifuge for elimination of artifacts

by endogenous stem cell or other cells (arrows) in the JF.
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Table. 2. The Stem Cell proliferation effect with the joint fluid
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gLt X2 o7t AHel glctl st= A9FH HWA ECtl ste E27HX o
5tAl 2= (Inoue S, 2006 ; Katayama &, 2004 ; Marinova &, 2002 ;
Miyakoshi &, 2005 ; Tabata &, 1995), ol2{et HiH stoll S= A oM cCtet
AECIXES FAtstol O X2 2o 282 EIsts =& ECoHChen &,

2005 ; James &, 2004).

™

2 e st MEZZE BEStE 5+ Ues =27 7[HHEZE 2E ol FALStHo
o 7|sol olal &A= AZMEL 350 TF0| =Helz2t Z[thsted, ol & <8

7|.7C<’L =5t inl¥.s| o_}llo“)\-| o|2 |I-Io§ A M S o= 7|5.>__|
b

O

oA 2HE W otd F S T
MZ7F MES £ deTtet MZE Jis0iBo w2t 4 S£& offdx|E ot

20X ShA T

oE o MNE ¢ = od o] HItEX| @2 dFet
HlustAd S mf BT o Mz 34 =& 23Xt 2d o kol 100
#l, 100048 2 Zotetol|l el Mzo| F4 Fx v
AL

Quboll M= M=o &
ik

Al
Eotstet, @& HiX|(FBS)7F glg Moll= 1000xd o & o] EXHe ujet

&
M=zel B4 Mot olo| UAAH BItstdct oE Mo wmeE EI|ME SMSI=
Table 12} ZcCf.

=2 0| Zd=2ol UMz "H¥ol =X HdIets 2 Ato|7t gidct ol A
s AME2|SH| ™ol= ctE o3 JHX| M=ZEo ol MzZzsE FH™stes 7|
Hl(particle analyzer, Japan)oll Ct2 0431 7IX MZE =£ot ZeEo FHEUTI
of olg{st XIo|E Hol= A= MZ=of o|F2 Y AtRlM 28 & = U
SO0 gAMEe Mole= =7 71¥ AIE AtO[ALOloff XYM ZL} CH2 A

N
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i
st olSoll ofs Mz=rrL e e MEC =4 FEE Aoz M

cHFig. 5).
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oF o2l A% & B4 HEs, thETol dla 20 i 2F AIEOlA 1/1004¢ 24K,
1/1048 2,584, 1 Out 358K, 1004£ 74H, 100044 2182 Z7tsto{, A A

18, 1 ,
o %ol BItETE ME HEIt SItekAct

(Jones, 2005)0fl 2|5t Eldd ™ Ho|Lt ROIEOIE &EYP S A

aln

= M EEA 2 o o
S #AEY sHXte| A dHo| ZZHYE MM Z(mesenchymal progenitor cells) 7+
ZXsto{, O 2ol 1ml & ElM ™A BXe| A 2k 20~3070 &, FOIE
OlE BAEY BtXtel =2 < 2~ HEI} &Xst, ol X <= olotx &
AE AZ2 Sl 2 ol A= 2E MEES0 23502 AHolztn 4zt
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