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Preliminary study in construction and biological characteristics of human adipose-derived
stem cells sheet
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Abstract: Objective To construct human adipose-derived stem cells (ADSCs) sheet by isolated and purified ADSCs and explore
its biological characteristics. Methods Fatty samples were collected from young women's abdomen. Then human ADSCs were
obtained by isolating and purifying the samples by collagenase digestion, and then identified using flow cytometry. Human ADSCs
were incubated and cultured in complete medium and formed cell-sheet. The morphology and structure of cells sheets were observed
by scanning electron microscope (SEM) and the expressions of growth factors and stem-related genes in cell-sheets were detected by
gRT-PCR and ELISA. Results Human ADSCs were cultured successfully in vitro, and mesenchymal stem cells markers including
CD29, CD44, CD90, CD105 were positively expressed on human ADSCs while CD45 (one of hematopoietic stem cells markers)
was negative, which was consistent with ADSCs' characteristics. After osteogenic and adipogenic induction, the calcified nodule
and fat drops could be seen using Alizarin red staining and Oil red staining respectively, which suggested that the human ADSCs
had multiple differentiation potential. SEM analysis revealed that highly adherent human ADSCs grew in dense layers. The mRNA
level of growth factors including TGF- 3 1, FGF, HGF and VEGF and the expression of stem-related genes like NANOG and
OCT4 increased significantly in ADSCs sheets compared with the human ADSCs itself. In addition, the protein level of TGF-f3 1,
FGF2, HGF, VEGF were significantly higher in the cell suspension of cell-sheet by ELISA. Conclusion Human ADSCs cell-sheet
is constructed successfully in our study. It can express higher level of some growth factors and stem-related markers, which may
provide important evidence for the tissue regeneration and repair using human ADSCs cell-sheet.
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HATRBARN R NN ERBEZE  ATFRE TG 75k, BRI SR 4 i &
TR A LY SR B AR T iR AR 1B B 2 I D

AR A R 1, (BB B A A7 i

EEWA : POUESELIHTH (2013KTCLO3-07)

Supported by Shaanxi Provincial Co—ordinates Innovation Project (2013K
TCL03-07)

EE®EN : 07, &, Wi, FIEEN, Email: 357069349@qq.com
BIS1EE « TWRL, 4o, Wit FEEI, #d%, F1E. Email: Wa
ngxh-99919@163.com

B, SR B R S s A B e A Rl . DR
MELLBRTEIR TR, HIESTAME A IR, R
RERLAR P15 S AP RL ISR AT . 1 B
P8 WIS 1 258 TR 28 5 R 0 v L B8 ) 240 A T



b T R mE e S 4T

Acad J Chin PLA Med Sch Feb 2018, 39 (2)

http://jyjxxyxb.paperopen.com 145

S, F1A Okano % 1 T 7R 4 2 4 bHE 0 20
R F T 5, AR A RS AR ) —Fh
TR B TR AR B A AT . H A
HER B R TR MR ARS . O Lk
SERAGUIRR O A A A AT A S P A R . A
g G 41 Y (adipose—derived stemcells, ADSCs) 2k
Pz, Al HARIEOEE, RS T SRR R 5
HA—EMau. it )y, HigRmgE s
ML, FRaE A P2 s H R W A
Je R ARGE M B, ARSI R T ADSCs 1
T A MR A R e, AEAR A AN ADSCs
JRE T Rl b, X LA A R I AT MR E
308 3 A 0 JHG 3 A ) AR 2 2 R A T A DG 40 i 1A
TRV IR 7 1 48 B o0 T 2 Ui 2 g e]
itk

MR T %

1 CREMEA SC5s i BRI 41400 FE R B2 B 4 7
PHEEATIE TR, L 4ERy 25 ~ 35 %,
HEBR OS5 AL Juin o T A REAR RS I
AN K 5@ R IS A [R5 5 AR

2 FERFIALEE DMEM 35 3% 5 (Gibeo 23 7,
FH); A (WEE, PE) ;2.5 oL R
(MP 2~ 5], FE) ; WP (Biolegend 24 ], 3
B ) 1 BB JEEE . DMSO., HIZEXKAS . B — H il
FRéM. PR 40. IMLL OSigma A F), EE) ; 4i/k
% C(Gibeco 2~ ], [ ; BIFE S (Cyagen 23 F],
FE) 5 519P I (i T AR TR RO A BR 2
Al ) 5 Elisa AR & (IKBFBE AR, ) 5 gk
A& (Abcam 2 H], KH ) ; BEFRL (MD, EHE );
T A BD A H], 92[E ) 5 PCR Y (Bio-Rad 23
A, SEE) ; FIE BB ZEISS AR, fEE) ; 41
Jijape 30 (Thermo oA, FEHE )o

3 rEEFRN ADSCs G HUS Y /D5 g I 44U
ANBA PBS M .08 1, HIJCE PBS & o
YIRS, BIREE 1 mm’ K/, HIA 0.25%
B T R, 37 C IR FE RIS 1K 90 min, JiN%E
18 7 10% FBS LA K& 1% WAL H) DMEM/F12 35 37 1)
24k, 100 H A1 200 H 5 R4 v g,
800 r/min 5 min 5.0 2 K, FF LW, JIA DMEM/
F12 55 32 W0 A A0 B, $ERPAE 25 em’ U BE 37
i, BT 37°C. 5%CO, TSR, AR
FERD 24 h JE BRI, DER BRI AR R 2R
ZJa W H M 1k, B H SR A K

B, T 0 B OG BE AR K 2 80% ~ 90% Y Rl FE I
FH 0.25% W EE FUBERH AL A IO FA% AR

4 AR % E N ADSCs REARCY  HUE 3
& (P3) AW T4miE, FEANMHE R 5 x 10°/ml,
6 e, s B 1 ml 4
i B, 800 r/min B5.0> S min, F FWE)E, 55
A5 w LA R AP, BRI 2843 51 & CD29-
PE. CD44-APC. CD45-percp—cy5.5. CD90-FITC .
CD105-APC HLFCREHTIAR, fin AAH R Y [ AL TR AR
BRI, RGIRAT . 4CHROLIFE 30 min )5,
BEEIMA T ml JCUERIEVE 2 K, 800 r/min &0
5 min i FWE, WA 400 pl wEEEWR, 200 HE
s X el U s B 2 o, P I =X 4 B AR N ADSCs
FHOCH R AR /T

5 2l ADSCs (R4 K4k B P3 ADSCs, LA
2 x 107/ FL 1) 40 i 2% B 43 3l 4 Fh - 7 He 96 FLAR
BEHA3TC. 5% CO, MIEFEAE TSR, 24 h Uk 1
He 96 fLIHFEM, %8 CCK-8 AR &1 i 45
A 10 w1 By CCK-8, FHEGHR{AIN 450 nm 4
PIMOEREAE, IFARIESS SR H AR s K 2k .
6 Y53 ADSCs ZInsrfkiieJ1 HUP3 ADSCs, LA
2 x 10% FL I 20 i 5% B2 45 Fh T Wi B 6 FLAR P, 24 h
G W RE S, A S IR IS S R R W (% 10%
FBS, 1% M4t, 1 mol/L HIZEAKHS, 0.1 mmol/L M5k
X, 10 mg/L RS2, 0.5 mmol/L IBMX ) DMEM/
F12) FCH 1A S B 35 (& 10 nmol/L Hi ZE K4 |
50w g/ml 4 A= % C. 10 mmol/L B — H 1 B 1R 4.
10% FBS. 1% X4 i DMEM/F12) }5 3%, Z )5 ba
H 25 A 1 Wk, 64T IR 5 5% ADSCs i 45
FiFE 7 d, WL O Petr i TS . T IE AR
ADSCs JEZLIGFE 21 d, PERL YO KE.,

7 MJHE ADSCs R HUP3 ADSCs, LA 1x10% 4L
() 200 M 25 B 4 B0 1 6 FLAR . 24 h 41 NG BE I
e 7S 0 4k AR ZEC ORI H ZE K B 19 40 M S 0 S B
FRWREFE, ZIa W B S 1k, SRR
10~ 14 d, WEAMERERIEE

8 TN EEMEL ADSCs 5454 ADSCs ¥k
RS, #F5SW, PBS mhyemim, J 2.5% (1)
I ACTEIRE 24 h, ARASEE 255 PU4LRE R 11
B e FL R O UL .

9 qRT-PCR £ I 40 f 5l 7 B2 T PE B mRNA 3%
ik HUP3 ADSCs 1 ADSCs i H, JH Trizol ¥E42HK
N RNA, K RNA 45 KR A G, b
SKN eDNA, 8K J5 R FH SE B 28 5 28 1 PCR XA DU



146 F R PR e 2 4l

Acad J Chin PLA Med Sch Feb 2018, 39 (2)

http://jyjxxyxb.paperopen.com

FASCA ML A 5 e ERE P Y mRNA BAR XS Rk,
FIFFILE 1,

#z1 ZHWEHK PCR3|HY
Tab.1 Primer for real-time PCR
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Fig.1 Isolation and culture of ADSCs
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Fig.5 Morphological observation of human ADSCs cell-sheet by scanning electron microscope
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Identification of differentiation potential of
ADSCs in vitro

A: Adipogenic differentiation of ADSCs
was assessed by Oil Red staining (50 X );
B: Osteogenic differentiation of ADSCs was
assessed by Alizarin Red Staining (100 X )

NBERAT4RaRE &

A HIETHE; B: KIESHMR
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A: Microscopic image; B: Gross image
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Fig.6 Comparison of mRNA levels of cytokines and stem-related genes between human ADSCs and human ADSCs cell-sheet (P < 0.05)
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Fig.7 Comparison of protein levels of cytokines concentrations in
cell suspension between human ADSCs cell-sheet and human
ADSCs (°P < 0.05)
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