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Purpose: Mesenchymal stem cells, which exist in every part of the
human body, have the ability to differentiate into various kinds of tissue.
If cells isolated from these tissues can differentiate into hepatocytes,
they can be used to supply a secure source of cells, which is a major
limitation in liver targeted cell therapy. Prior to evaluating the possibility
of differentiating these cells into hepatocytes, cells from fat, cord blood
and placenta tissues were tested to see if they have stem cell
characteristics.

Method: After the fat tissue had been chopped into small piece and
treated with collagenase I for 60 minutes, the fat derived mesenchymal
stem cells were separated. Umbilical cord blood monocytes were
separated from the umbilical cord blood following centrifugation for 25
minutes in 2000 rpm. Using Percoll density gradient centrifugation,
following treatment with trypsin and DNAase, monocytes were isolated
from the placental tissues. Cells isolated from each tissue were
immunophenotyped by Flow cytometry, using CD14, 29, 31, 34, 44, 45,
73, 90, 105 and 106 antibodies, to search for mesenchymal stem cells
markers after 3 — 5 orders of cultivation in each special culture media.
Result: The cultured cells all had a single nucleus and square shape. The
CD29, 44 and 73 antibodies were all positive in the cells detached
inform the umbilical cord blood, placenta and fat tissues. The CD 14, 31,
34, 45 and 106 antibodies were negative in all the cells. The CD90
antibody was positive in the cells isolated from the placenta and fat
tissues, but the CD105 antibody was only positive in the cells from fat
tissue.

Conclusion: Cells isolated from the umbilical cord blood, placenta and fat
tissues are assumed to be mesenchymal stem cells, but have no
characteristics of hematopoietic cells. Especially, cells from fat tissue
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seem to have more mesenchymal stem cell characteristics. Validations,
through differentiation into the various cell types, will be required to
confirm their special quality as stem cells.
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Z7) M3 (stem cell) &= LYz 7] o viREEA AL Hjo}
Z 7| A E (embryonal stem cell) & ZZo|u} 7139 £33}
H AEE AbolellA LR = wiEe A A E714
3 (adult stem cell) & -8 4= 9l om ZHAI 3 (i) 2
7% ¢t} A S7|HEd s 28R EVAE
(Hematopoietic Stem Cel) 9 7+ = 7] A X
(Mesenchymal Stem Cell), 217 7|4 ¥ (Neural stem
cell) 5ol ok 1 =71 wopr| el =442 A
A d A #osta, A XLO] EERn i} 7"5"1]
(osteoblast) ©] 2]l %= 0451/‘1]‘ TEAE, AH
AE 5 ole] 7HA] F7e] =47 ‘ﬂi = —E'rﬁ}@
sde 7K Al x|t = 7] Axets T34
AFE-E = ZRA S (A, stem cell) 9 7H(Liver) ol
ZHA X (B, hepatocyte) 942] &gto]
g3t FAo] Qs Ao 7 AE o] B =
g0l & AHE-3kal
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T 0”3} 1998Lﬂ Ferrari 5%°] &4 Z7|A* (bone
marrow stem cell) 7} 5 A 22 H3shE
3} o] #| 2 Lagasse 5 7V 327} A X (FFAE,
hepatocyte)i wolelis As IS Z5olA #-3
=/ AZEHY AERA 05 35l el AHA
Z]HJZSZ]. AAl FFFEl AEEAE (promyelocyte) & T
Alete] Z71ME] A o® AFEE = dSS AAKHA
' Lee o& =rralE7|AE} A 714129
T8 nluAdTolA F AE7E ANA 0T Ak R
[9rE E71HEE CD29, CD44, CDY0, CD1057} ©
Ay HLA-DR¥} c—kit> XHEHA| o} T/ =
71N} tha Apol7t Qla-& Helom BasE o f4
| A 27127 H fE S vk A ekt
Ferraric< &5 EAlsk: 25 8 149 271427}
Z58 ¥4 (uncommitte) 7+ E7IAIEZHE {2
ﬂMv—— 25 U A4 Al E (astrocyte) 9= thETH B
ST sk Al d, gink, v SjHE, x4 ol
A& 7}°ﬂ§7l*ﬂia S T Atk AU Nt vE
Qbe]l Qli= Foll o7 A A|F 7} Golatar AHEe} AP otof A
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= FEVIMES 26k o] o] F ol &3 2AAYE
AIEA A L 7hs7do] szobA|aL Mk Egh Bkt
ol Bl AN E BFE7INEY TS 2 e
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7+ E7VAEQ EAAZ CD9+, CD10+, CD13+,

CD14-, CD34—, CD44+, CD45—, CD49—, CD54+,

CD55+, CD59+, CD73+, CD90+, CD105+, CD117+,

CD146+, CD166+, STRO-1 o] &# % t}.°
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=5 A4 PBSol AlA H 2A 22 0.075%
collagenase type I (Roche, Penzberg, Germany) & %7}
stod 37 ColA 3087 wkSAI7IY, 24842 10% FBS
7} -5 o—MEME &893} 4T 1200GolA 1087k
A4 Fegit) 45 AE WP RBCE AAsH] $lst
o] AT 4349 (RBC lysis buffer) (54mM NH4CI,
10mM KHCO3, 0.1mM EDTA)"*E Y1l 51 &<k WA
21 5 94 Bgsto] o-MEMoIA wjokdth, AEe
1000cells/cm®e] W= 22F v Fs] 1 2] 9 Al 2] T4
< 98 a3} 22 wlA 60% DMEM-LG (GibcoBRL,
Grand Island, NY, USA), 40% MCDB-201 (Sigma), 1X
insulin transferrin—selenium (ITS) (GibcoBRL, Grand
Island, NY, USA), 10™°M dexamethasone (Sigma), 10
*M ascorbic acid 2—phosphate (Sigma), 10ng/ml rhEGF
(Daewoong Pharmaceuticals, Korea),
antibiotic/antimycotic fibronectin (GibcoBRL, Grand
Island, NY, USA) % 5% FBS (WelGENE, Daegu,
Korea) & AH&-ato] 3—5A1t) Alcfuljekstgion 15ntct
=22 m3erslth
2) Zﬂﬂﬂﬁ((ﬂordbood) 2 ] E71AE
AhES 2000 rpmell A 2587F A2 E2]3F1 Ficoll
(Amersham Uppsala, Sweden) < o] &3fo] WAL=
g5l EGM—2 HlA] (Cambrex, New Jersey, USA)
Abg-ato] 3—5At) Al Fata 3Gkt vl A gkat
o},
3) Eiut(Placenta) fref 3Hd =714 %
7} gk 248 vte)stel EA17) DNAase (Sigma,
Saint Louis, USA) 2|3t Percoll 9% T 4]
(percoll density gradient centrifugation)S ©]g3fe] &
2] & M1994l#] (Sigma,Saint Louis, USA) & 3—-5At] Al
o wj&Fste] 3L wiet uj 4] wgkstet.

X

2 mim rul

2.7t ZAA FHE Y 71429 WF 13 4 dF

Zyzke] Ao A e 1Y E71MEE YE Aus F
A5stol Fejsi ware) Aolg wwsp) slstel 247
o] Ae Hjxlo 10% DMSO (Edwards Lifesciences,
Irvine, USA) #7}ako] —70ToA 197 Hasto] A
B dol s2% § 60d A3t § 21453] allgate] 24tz
o Aelgl wjxo detete] dRe F Zzte) Aeg
2] of| wljeksto] AL o] FElE golskeit).
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3. ALF95Y 2% S 72413 A5 420 ZAST AN Bl
AL F4 5o U B8 Aol 2 vt skl AEE 4847 A3 LoW F7beka 124 B0 2.3

6—well culture plate®] 104 7}/ent X AEE Y11, o8] %
oA 2 NEE ZHze] Mele wjz| oA 5% CO: Bl

L '—‘I -
F71o 37CE 14, 24, 39S wiokat 5 A ¥FE 54
SIS

4. frA| ZEA

3=5At] Aheiek 3 = FAEE242 FACScan argon
laser cytometer (Beckman Coulter, Inc. Fullerton,
USA) & A8kl dat wj kst n] &3t 144 £7] Al 29
i ok S A A PBSE A FH 1 0.25%
trypsin/EDTARE £2] 3t & 2000rpme]A] 587F 445
3kl 0.2% BSAZF 3718 PBS (FC Buffer) 2 A% 5}
AX10M 2 AFe AEE AFEst] 24H2e] 34 5 =5
el ﬂ?ﬂ%ﬂ/ﬂ%xﬂ* w4 4 (CD73, CD105), =4
BAES] el (CD14, CD34, CD45), integrin 584
AHGY(CD29), matrix &4 T#HS A (CD44,
CD106), oA £&<(CD31), ¥ 71et F(CDY0)
g A= £33 FC bufferol A #H-5-A171 3 1413194

o.

Y H

5. 5733 24
A Z2 29 SPSS 10.0 (SPSS, Chicago, USA) & At
F3to] QYA B B ANOVAZ A3

I, ZF AR 1) vlaE Student t—testE AA5H T
A3}E Mean + SEMO.E A8 11, p<0.052 4§ %
AR go]4o] 9= A 0= 715 AT
Z I
1. ZZ+e] 23 oA E2d S71A 29 A
A AN E, etz oA Felst AEE A

g] H]—i}\]-g] ﬁow} H]E ok}d—%
t}H(Fig. 1a, b, o). EEAS AEE dlF & ohA] vkt

e W e wdd FEe) AxAde] HEEHG T
g_z_%_q 70—80% *% o ME]' (Flg. ld, e, f)
2. AE 54 589 vjm

e

3=5At] Alch woFst 2wk Ao d, efntelA] 2l
Z7VHEES 24A7Y, 48AZY, T2AF A5 A EFE SA
STk Aol A 28k Al = 48417 A 3F 2.2v) S}

il S7bskol om ekl Redh ME 48417 A
181 S7FskaL 72413 A% 3uf S7Fskdth(Fig. 2). Al
2] w7} A7k (doubling time) 2 A%l A frelE AlE7}
0.89%, Athe -2 AlE7F 1.24, eutol M f-ele AlE
7F 2199 % AgellA ek AE7t AlhE 2 ekl A
v AzEg ¢ 2wy Ades 2S¢ F AT
(p<0.05).

(a=c)

Fig. 1. Morphology of prime culture hMSC. (X 100)
attached cells a) fat derived b) cord blood derived ¢) placenta
derived. (d=1) cells after replating cryopreserved cells d) fat
derived e) cord blood derived f) placenta derived.
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Fig. 2. Fat, cord blood, placenta plated at 10,000 cells/cm2
density were cultured in each medium. cells were counted at
indicated times. Results are mean®SEM of cell number of cells
counted after 24 hours, n=3; *p<0.05.
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A olM e e AN 2 E7IA 2] EAAZ &
%1 CD73, CD105, CD29, CD44, CDI0I A= H4F 89%



etz |elatets|x| - H10H HM4Z 2006

oA o] H AT CD106IAE 2.6% 5 0] 53]
o}, SA A& <7 CD34, CD45, CD31, CD1491A4
T 43 2.9%7F @A) Hof Eeld ALz} CD106°]
2 Al9stal 119 =7 IMEY S FAsItHFig. 3). Al
tf&8el A el AEoA 14 2712 AR L
7 CD73, CD29, CD440M = 3t 73.2%14 40 5]
9132 CD105, CDY0, CD106- = 22t 13%, 9.18%,
8.15% @Mo] H1 34 EXAE 47 CD34, CD45,
CD31, CD149M = F¢ 7.6%7F G4o] wo] CD106,
CD105, CD90°] §l= A& Alsta Y& 71202 &
QA5 Tk (Fig. 4). ElRbellA] 2] 3t Al oA 7HAE 7ML
o] ZAAE 47l CD73, CD29, CD44, CDI0 A &= 3
T 94.2%°14 o] E 3 CD105, CD1061A = 22t
32.3%, 1.84%7} Mol 1 54 TAAE L3
CD34, CD45, CD31, CD14°1M = 1 2%7F $40] & of
CD106, CD105°] gl Ag ALst HAE7AED S
ghlskgith(Fig. 5).

CO0105 co4 co34 CO45
coza CD44 CDios coat (snlli]

Fig. 3. Immunophenotypic characterization of the MSCs derived
from fat.
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Fig. 4. Immunophenotypic characterization of the MSCs derived

from cord blood.
CD105 cD14 c EI-_j'-'l C ’

L

cD4a4 CD106 coat [

Fig. 5. Immunophenotypic characterization of the MSCs derived
from placenta derived.
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9 E7INEE AEAE, SHE, APAE 9 ZSA X
507 B3e 4 o= AERA, U2 274 L9} v}
A7 2717843 ths/d A7)2 8k 5 Qlar, oy 24
oA A Felato] duk ujA] A T3} §lo] Al
FE FAA Fwst S f4A FRE  Qlrks HellA o
& 7HA7F ok s WY He-E sl wEA AE
AzoA o]E 2ERAM XY Y2E Lo} 2YRA XY
SAlel o] A uff FF o)A MO AE 7IHE AFAA
T gl gl

Y 27 EE kst 58 4 s9e Holed o
" F7] AEE 163 RO Al wjeke] 7Fes7| = &t
ol TR MEE 439 A Wk & T4 HE
1% Sk Y FVINEE 2 SANE T Yo
m A Al Wi Foll = 19 Y telomerase Z54
& FAS AN s Ald) Wik AlES i E
Z 23 A EAFE (apoptosis) & F3H3te] 19 A& 422
Al 7% gtk 2 Al A E A, AE, Rkl A
o AT 27 58 F4 s8s Hehdlet AelA
© 39§ oF 3ul9] F7HE YER L A E, EivtellA] 3¢
ol ok 2ul] o) FTtekE Ae & AL Al ko]
53]ol A 7hs st AIRE G713k Al wjekS AlEhA] %
o} &gl o] W3l U telomerase?] EgAlol thdt k= g
T AT ot g Al wi s 9] Yol 3-5t) Al

thufok 3 AEES AMEEt E AT AaEAd W
.60 47 WE A H AEE &F5ke]

AE Boko] Mol tist A&E A A3} Wit
2 Apol7} glo] ol A& ok 3w

Y Haste] HEFORN AE A5l glojA Axg
A FaA Y Frehs dAE 9T S AR
AZLE AXE 7)1 5o ek A7} o] Fof A]#] GFo} o]of

¥ #¥ ¢9(CD73, CD105), integrin & #@T<
(CD29), matrix &4 #AZA(CD44) 1 9] CDI0°]
Ht 89%7F YU S B 2ERAE A T4
(CD14, CD34, CD45), WA =3-(CD31)o] Hat
2.9%7F 574421 A& RISt 1 F matrix &4 #
#(CD106)°] 2.6% w732 Uehdl= 2& Al9lsta
89%2] 7+ E7IME AAE 2h1 5S¢ 7 AT (Fig.
4. A2 He T2 AEte &

TAIE 2 3 (CD73), integrin &4 B8 (CD29),



233

Q| :

X, MoHed, EfEE=EoM 228 24E E7M2e EY 7Y

matrix &4 AL (CD44) o] B+ 73.2%7} <
A9 =8 AE B &9 (CD14, CD34, CD45),
U 3] Al 3 ( D31)01 Hd 7.6%7F 2792 A&
gtel&tgdtt. 1 = CD106, CD105, CD90°| 4
10%7F 2421 AS AlQsta 119 E71M1280E &
18k th(Fig. 4). WO 2 R E] B8t Al ¥ F5
e HAE7)/AFAE B F39(CD73), integrin
T84 #6394 (CD29), matrix 584 A
(CD44) 71 £ CD90°] H+F 94.2%7} A de =
RAE #3839 (CD14, CD34, CD45), W3] A £38+
A (CD3D) o] Bt 2%7F 57920 A& Akt 1
% CD106, CD105°14+= 242} 32.3%, 1.84%7} <
Ao] o] CD106, CD105°] 4191 218 Al &)k
ZFAZ71A Y& E1e tH(Fig. 5).

A2 APAE 2ol B A2, et
AZ, ARFEANE, FSAE, APHAFAEE 7494
Zoz dEA Yrh og] Maxe] 24y JFoz

BE A 21 FAER FeSHAE g So]
ehan AZhaITh ¥ QoA $a ofe] Aol ¥
g8 A8 fHH ARAEY AETS Feea
9 fAE BAA RIAES S4E 71 AL gl
aldeh, A2 9l Azl e AR AR

(Table 1) e

Table 1. Comparison cell surface phenotypes of mesenchymal cells
from fat, cord blood and placenta to published results for hMSCs

Cell surface marker ~ Fat  Cord blood Placenta Huiman MSCs
CD73 (SH-3,SH-4) + + +

CD105 (SH-2) + - -

CD14 - - - -
CD34

CD45 - - -

CD29 + + + +
CD44 + + + +
CD106 - - - +
CD31 - - - -
D90 + - + +
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