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Isolation, culture and biological characteristics of human adipose-derived stem cells in vitro

Tian Lin, Sun Xiao-Fang, Liu Hai-Bo, Luo Yu-Mei, Chen Xin-Jie , Huang Dong-Jian

Third Affiliated
Hospital, Guangzhou
Medical University,
Guangzhou

510150, Guangdong
Province, China

Tian Lin¥, Studying
for master’s degree,
Third Affiliated
Hospital, Guangzhou
Medical University,
Guangzhou

510150, Guangdong
Province, China
doctor_tian118@
yahoo.cn

Corresponding
author: Chen Xin-jie,
M.D., Chief
technician, Master’s
supervisor, Third
Affiliated Hospital,
Guangzhou Medical
University,
Guangzhou
510150, Guangdong
Province, China

Co-corresponding
author: Huang
Dong-jian, M.D.,
Chief physician,
Master’s supervisor,
Third Affiliated
Hospital, Guangzhou
Medical University,
Guangzhou
510150, Guangdong
Province, China

Supported by: the
Major Program of
Science and
Technology of
Guangdong Province
in 2011, No.
2011A08030002*

doi:10.3969/j.issn.
2095-4344.2012.32.
011

Received: 2012-03-05
Accepted: 2012-04-27

5946

I:—._

BRI AR EARRARTSEHN. REMRESAERSHEM AR TAR EAEGRMIEHEEN, BHFT
BHRRHAEEERZENNT, BE—EFSEHT, kB misimmingsmmait.

=

oy

I
ot

Abstract

BACKGROUND: Human adipose-derived stem cells are widely used as seed cells in tissue engineering and regenerative
medicine. Therefore, harvesting a large number of high-purity human adipose-derived stem cells is important for
above-mentioned studies.

OBJECTIVE: To explore the suitable culture condition of human adipose-derived stem cells in vitro, and to enhance the
proliferative ability of human adipose-derived stem cells.

METHODS: Collagenase | was used to digest and isolate human adipose-derived stem cells from intact fat of human
abdomen. Human adipose-derived stem cells were purified using attachment method, cultured with low-glucose medium
and passaged in vitro. Morphology was observed after Giemsa staining; the growth curve was drawn and cell cycle was
analyzed. The karyotype of the passaged human adipose-derived stem cells was analyzed. Cells at the third passage
were subjected to flow cytometry analysis, EdU incorporation and colony forming experiments.

RESULTS AND CONCLUSION: The morphology of primary cultured human adipose-derived stem cells was not the same,
passaged human adipose-derived stem cells were spindle-shaped and arranged tightly in a vortex-like appearance. The
growth curve was “S” shaped. Cell cycle analysis and EdU incorporation results showed that human adipose-derived stem
cells cultured in vitro could maintain strong proliferative ability. Karyotype mapping showed that in vitro culture could not
cause chromosome abnormalities of adipose-derived stem cells. Flow cytometry analysis showed that passage 3
adipose-derived stem cells were positive for CD29, CD44, CD90 and CD105, but they were negative for CD34 and CDA45,
with a clone formation rate of 8.8%. Under certain induction condition, adipose-derived stem cells could differentiate into
adipocytes and osteoblasts. Human adipose-derived stem cells were successfully isolated by collagenase digestion
method, cultured in vitro and showed strong proliferative ability.

Tian L, Sun XF, Liu HB, Luo YM, Chen XJ, Huang DJ. Isolation, culture and biological characteristics of human
adipose-derived stem cells in vitro.Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(32): 5946-5952.
[http://www.crter.org/crter-2012-gikanquanwen.html]

B WA RUEMSAS KR A IR T4, R AR TR 2 S AR 2 P T I T B SR A RT3
By RRESRFRRN T AR AE T4, At m R ) .

Tk RARIRBEEAI TS, WS B R YR IR 2> B ARG T4, 2Bl A . ARG R
AMEFRYIE . Giesam Je(a S MM ITEE; Sl A K &I FUEAT MR BT, WS TAUG Oz T
AR TREUES 3 AR AR AN I 4T . EdU 401 5E B8 A I LA % B B T R SR

HFERE5%R: HEEFENEAIEN TAREESA—, S&ERERNARESETRRE, HS% 2hmikAaEt. 40
AR R ST, AT & EAU B NIESE T B RN FR 0 MR T T a0 i B A BRI 38T E )1 . S YO Rz Rl
SIMT A RGN, AN EEFRAN S 5 1A G DT T 40 M A% B e A« 2 3 ARG T 40 M 2o =N 4n M Akl CD29, CD44, CD9O,
CD105 2 [HM:3R1L, 17 CD34 Fl CD45 2 MPE; wREEE N 8.8%; & —& Ml T4, NRIIT-41 M Bes m i
0 40 R0 ol A 234 5 SR 150 SR P U D A YR T e Th oy B R - AR 40, H BT BRI aH e )

REEIR: NBRWGTANE; 28 MM IR, 5, QeOMREL, EYitt

HHRR, FMIETEC XINERE, 36 B, BRI, SR, NJRDTT40 M 7y B 5% 5 AE 2= R vk 0] h A1 2R TR IEST, 2012,
16(32):5946-5952. [http://www.crter.org/crter-2012-gikanquanwen.html]

P.O. Box 1200, Shenyang 110004 www.CRTER.com




IR, 5 AR T IO 5T ) 1 1

@?T&? Www.CRTER.Org

0 3l

il

) 78 )5 T A0 I A TR 2 R 2P
—Fh B A H L 4R RE I £ e T4l
. BT EARSSET . AR, £
S PRI S 38 S P S B, TR T H AT A1
AR B 2 o AR R T S, sk
AL GE 56 TT WA (R P A S 7 28, F e
b IF 9 % DA 187 Y v K 25 LA 6 A L £ 1) 7
ST A %7, e SR b
B 18] 78 5 T4 W A7 FE AN L 2 AR AE e el
IR, SRR AT A QR AR, oM
5% Y 1) B ) 7 T 40 M 0 240 ) 500 0 4
SE M IR S ) 23 B A 18 47 8 (R 8 KT R
FT LABIE S 8 AN W 4 -4l 1 5 LA (3
R AR A .«

20014, Zuk 25 WAl i A 1 7 1) Big iy 21 258
o, AN BIHRITI T . S TR TR R )
FERT-ANHOAT LT 35, FR I 140 I B e s 78
AL, WM, X AR A s,
RN, K558, PR, gl
SR BT T 40 IR P B0 R 4 B A R R I £ 3
IR, RN, AR R s
REPE, BRI, I 0T AT T R N A T
A i FAT AR 3, R T R ik 7 (K 24140
TR T 40 AU

AR Sy 5 AE B AR I 40 B K N 7 T4
IR 4> B T, SRS A Y M R 4, W)
P H A 2V BB AR R VAT 20T, A
4 K 4 P AR (A S B S A

1 #RlFnA=®

Wit RSN 2 S

B E) R dth A 528 1-2011-07/124E) M1
SRS MR B AR e R E O T S
F#:

FERRARLR: ) MBS~ e R = Pt I B 5e ™ Rkl
WP P A B N HE T AL, P4 ke 26~34 %,
PEJEE29.6%, WILIHARIEMIPON, Rk
Frok2iityy, BT RIS A R [

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

EEZRAFS1E:

R AR KR

0.250%FE 1, 1 AR i,
Jifi A= M35, AHE DMEM 1557 4%

FITC-anti-human CD105

PE-anti-human CD90,
PE-anti-human CD29

PE-anti-human CD45

FITC-anti-human CD44, EdU
20 A R £ (Click-it®
EdU Imaging Kits)

Gibco A ]

Biolegend 2 ]
BD Parmingen /A ]

Beckman Coulter 23]
Invitrogen A )

70 um 409 Falcon /a ]
oI5 B B Nikon 271

TR AL

BD, FACSCalibur, USA

K E:

5 BREUABERA FABRANIRSINT 1R S ) iR
07 T4 L 25 R S IR Zuk S B i o, IERY
EfE . FREFEART, JERI&ME N EUd R =
LPENEE R T RITZ95 g, JHE 4500 UmLXT
(IPBS 78 /M e 33, Sl ik AR vy il Féy i 5 1 &5
22N, IR L7 5y B, P HIPBS S
M, RRRR AN, A2 AR 110.2% 1
R Mg, Rz fE, 137 CHRIHIR KR
THA60 min, ISR S A AR5 40 10%
G4 L5 I BEDMEMZE 1134k, 1 800 r/min g
010 min, BOE A3, LR hIE K AR
eI HE, 2R BER, FIEA R
T4 MR LT 40 S5R A A e . S BRI
2, INGE A B3 5L (IR HE DMEM+ AR 23 50k
10% /i3 fiLiE+100 U/mL75 7 £+100 U/mLEE %7
R)HEAMYTIE, 70 umI I tug, #ug
ok i (KD VR o 4 A B Ol 1x20° LR &
60 mmiEFRit, F37 °C, A %5%CO,,
PRIV A F R TR . 24 hE 2, 48 h
JRA RO, LR dfmavk. AR ET~
9 dif 4Kl & ik 390%, F10.25% )l (& A
0.2%EDTA)H MHIL G, 1 o AR 2B 1
B IR ML FE AR AN G 5577

RS MEE.: B8 BAE FWE RN T41 i
(T2 . JF ] Giemsae i 7 1200 5 Jig 1y
T4 B TR, WOES 3R AR K v T 1 i 17 1 4
M, FEEsgRdt, FHPBSYL2iE, JIAARRISEN
95% LW 525 min, FEMEH, wE N AR
T, BRI B T Giemsa TAE# (1 Giemsa
J5W: 9fPBS)15~20 min, HUHIEIRIN, fEiE

IMNEFKRS =
WEER, &4
S ¥ 510150

5k, %, 1984
A, HIEE G
WA, Ak, TN
EF ARt
EX V&
54022 R Gk R

A
doctor_tian118@
yahoo.cn

BIRAEH: FRAR
F, W, R
VR, AR FT,
IFMEFRS =
MEER, " RAY
J## 510150

7B AL ¥
ik, i, 24T
EJF, MEA$
IR, M E SRS
ZHMEBER, K
BT

510150

1] 45 %45 :R394.2
SCHRBRTE:A

S Gi+5:2095-4344
(2012)32-05946-07

A% B #: 2012-03-05

4= B #1: 2012-04-27
(20120305012/M - S)

5947



@'27:2 vncrrenon

IR, S5 AT HIEHI A BT E R 1

KRG EE, R TS, TEE B N ga
JITEZS

TR AR B e R A MR 3G 740 e,
Wi IR AL, 0.25%IBEH MG, 1% 10° L4
Jil &, 4 7 B Pt A CD44-FITC . CD105-FITC,
CD45-PE. CD29-PE. CD90-PE1i [ HiiA %5 uL,
TN B 100 pl, =il FEEEIF 5 20 min,  [7] 1 1
A ARG, 1 000 r/minE05 min, # i, A
PBSVE# 23, 1200 yL PBSH & 5 LA, cell
QuestiK 43t

SRR ST S AU EOIRES R SE3MAEEOfR
MRE W40, WSEE NIEA, £ 40 &k 3
70%~80%I, JIAO.1 mg/LifRk/AKAIZS, TR %46 i
HahG. SRR, PBSITWELE, F0.25% B i
By, N LYK IR B R S g s, &
F-37 C/AKBHMES min, SO EHIES), 1000 r/min
2505 min, 25 B3 S EEI0 NI A (P UK R
3 LIRA), =i TH 240 min, 1000 r/ming.05 min,
2 B JE I e R A, # il R 220 min, G
B 165 CHMILH, 0.25% 51L& G 4,
GiemsaZs (i 15, mifirsi ~ 70 HT20~40 7 24 14
Mgt iz, SR Leica e (ko T4k A W5 45 2L

EdUH N 4 B E5E AL J1 - HUA K P 1% 265 3R G 17 -4
1, FEIRAEFREE, A G410 uymol/L EJUIR R 7RI,
37 C. WD HCNE%CO,. R (15 -4
IHA he FEEigRAL, HIPBSEIVESM, MIA40 g/LE
FP RS [ %25 min, JI1A0.5%Triton X-100i%1k20 min,
3%BSAE Y23 , I #% EdU i 5 & (Invitrogen ,
Click-it® EdU Imaging Kits C10337)fCH|EAU Click-iT
RIVAAZ, BEOGHEE30 min, FEdU Click-iT iz V4k %
TRA T, F3%BSAEVELE, Il A5 mg/L Hoechst33342
gut%, WOGHTE 30 min. 2800 BiE T,

ER LA RMBMER S 2 IEREES, 6, 98
BeliFan i, 4 h1x10" LY sagn g5, 7
Bipehh F244L00N, £EL0.4 mL, BIFEiE E4AESL4 000
ANgif, $5364L. BE24 hI3FL4if, BEFLIIAO0.25%
JER R AL, R PR, I HE R,
AR 0 0 TS WA ORI o = R S AN IR
BIME, DU AR R, 35 4 AN B DAL AR 22 61 g iy
T b Kt 2k . F 2 sUDt=A txLg2/(LgN-LgNo)it5i
%3, 6, RHRII 40 M A 3G i (Al (At: 40 B dfrexr kK
W — BT TA), Ny 0B8R IT— A 40 R 5o 524
No: XA K 4 e Byl 4 i) -

5948

U 3ACARI T4, HI4 g 1x10° Ly gy
M, 1000 r/ming.05 min, # Ei, HPBSEML
i, A2 mLTA AR 80 70% SRR S], 4 CIH
SERA, 1 000 r/mini 05 min, FEEEWR, FIPBSH
vELiE, A2 mL PBSEEZNM, IMARNARFS0 pL,
37 CHFHEL h, MA450 uL PIY, #EEH(430 min,
AU, FMulticycle #4443 b 4 it 4 11 .

TERER AL EHCEIMEK RN T4 0, 7
FEEFRWOG, WONERER AL, BEIRRCP . B0, HE
TR LA BRI, LE A R SO AT Al PR, A
e R AL (IO DMEMHATR 73 45000 10% i 4 1L +1%
WP BT S EM B AT L. 204l f/mL. 4R
JEBERIE28 cm? BRI, P24 R L4 10074 L,
[5~7 di i LIR . FEFI G514 d, HAR A s ES,
iGiemsajett, RHIETHEwE N4

ZESLiEBEE:

1) JIg 07 440 B 5 3 e B S B ROIR S R 3
3~5/CHE M 41 i, H10.25%5ERE( 1 mmol EDTA)iH 1k
Ja, LA1x10°% LMK R T 6FUMT, 2 il ik
80%IMf, MIAJNETFHE FR (S A ICHEDMEM, AR
S HC10%E S . 10 mg/Li 25, 1 umol/Lib 2E
KA 100 pmol/LF[3E 3. 500 ymol/L IBMX), 433 d
HA LI, DL NS T35 IR 56 (OH 58 A R IR0k 1) 40 g 5%
FAME A AR, HESRIR14 d. SRR
15 5 S P B UL S A BB A IR AR A R R sk . IR 5
14 dJE i erOgeta e, WSS FISIFHIE.

1) S H A0 A5 3 A B S B ORGSR 3
3~5IRN T4 e, FH0.25%J8E (71 mmol EDTA)H 1k
Ja, LA1x10°® LRI EEBRR T 6L, se AR gt
BigR2a nfG, WA SR AR (Y A KB DMEM,
PRR 5> 0 10% fif 4= Il . 0.1 pmol/L Hb F8 K A4 |
50 ymol/LHTA MR . 10 mmol/L B—H #rg), £i3 dff
WA, VAR IS 5 3G 77 5 (UM 58 A 55 95 255 1) 40 i 15 7%
FUAER A R, 35 S5 7R28 do 15 5 0 R) AR 51
B ISR A A I e sk . I R T
SHFREE 14, 28 G4, BTV BERREG . Y
FAG, WAED PSR L I

2 R

21 e AEFNE R4 hig UCE R B, 7]
WAEEE, RRE. ZMBRERRE, KA,
VUTLR i dH R BE NS, A iz i i S KR E, #

P.O. Box 1200, Shenyang 110004 www.CRTER.org



Y e e b ke A

@2 7:02 WWW.CRTER.Org

FI B RWERIRAE K AR A R R A UL R T ik
FI90%Fl 5. 0.25% A1 © 281 @ 34215
£ ARG A I AR R R AR A e, —MAE3~5 d
BT iA3180%~100% 1l &, AiESE TR, K
N =, 2 R BT A W, R M R B 2S5
FHSEFE R T I Bk, WKl la. GiemsaZtan] W&
RIEHINR I T 20 AR AT e 4 e, #% AT TE
B, WE—MHAMZ, B, WK1,

PR H S8R WL, BRI IR bk A A Qe tadk
4iky(46, xx), W3, NHRNTT4IRAEASN T 7R 2
SE20ARHIIERE R, B M BLR ORL B CE
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Figure 1 Morphology of passage 3 human adipose-derived
stem cells (hADSCs)
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Figure 3 Karyotype analysis of human adipose-derived stem
cells (hAADSCs)
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Figure 2 Detection of immunophenotype of passage 3
human adipose-derived stem cells by flow
cytometry
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Figure 4 Growth curves and cell cycle of human
adipose-derived stem cells (hADSCs)
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Figure 5 EdU incorporation into passage 3 human
adipose-derived stem cells under fluorescent
microscope
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Figure 6 Induced differentiation of human
adipose-derived stem cells (hADSCSs) into
adipocytes and osteoblasts
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