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[ Abstract]  Objective  To investigate the biocompatibility of rabbit adipose-derived stem cells
(ADSCs) and polylactic-co-glycolic acid (PLGA)/chitosan (CS) scaffold and to provide experiment basis

for building tissue-engineered adipose tissue. Methods ADSCs were isolated from subcutaneous
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adipose tissue in groin area of New Zealand white rabbit with the method of enzymatic digestion. The
cells were cultured and passaged to 3-5 generation and its differentiation ability was evaluated. After 3-
5 generation ADSCs were harvested, re-suspended with a density of 1 X 10’ /mL and replanted into
PLGA/CS scaffold,scanning electron microscope was used to reveal the microstructure of PLGA/CS
and the growth of ADSCs on PLGA/CS scaffold 1 and 7 days after seeding for the evaluation of
biocompatibility between ADSCs and PLGA/CS scaffold. The distribution of ADSCs on PLGA/CS
scaffold appended with adipogenic inducing medium or basic culture medium was evaluated with Dil
fluorescence and confocal microscopy. The proliferation of ADSCs on PLGA/CS scaffold appended with
adipogenic inducing medium or basic culture medium was evaluated with hochest33258. At 1 and 7 days
post-seeding, the toxicity of PLGA/CS scaffold to ADSCs was assessed by Annexin V/PI
influorescence fluid. ADSCs and ADSCs-PLGA/CS complex were cultivated in adipogenic inducing
medium for 7 days and the differentiated cells were identified by Nile red stanning. Results

Primarily cultured rabbit ADSCs and ADSCs

adipogenic and ostogenic medium could differentiate into adipose cell and bone cells. The proliferation of

presented fibroblast-like appearance cultured in
cells on PLGA/CS scaffold with adipogenic inducing medium or basic culture medium went plateau
phase on the 8 day. Scanning electron microscopy (SEM) showed that ADSCs could grow well on the
PLGA/CS scaffold and abundant extracelluar matrix (ECM) both on the surface and interior pore of
scaffold. Annexin V/PI influorescence staining and confocal microscopy demonstrated that the PLGA/
CS scaffold could not affect the activity of ADSCs post-seeding. An amount of lipid droplet within

Conclusions The

porous PLGA/CS scaffold and rabbit ADSCs has excellent biocompatibility, which could be used as a

cytoplasm of cells on the PLGA/CS scaffold was revealed by Nile red staining.

tissue engineered scaffold for building adipose tissue.
[Key words] adipose-derived stem cells (ADSCs) ;
co-glycolic acid (PLGA); chitosan (CS)
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% ADSCs & m o3 LiERE  F 55 3 UM ADSCs
PL1X10" /em® (Y% BEHERD T 6 fLAH K555 24 h 1
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ADSCs i 17 11 $t. ¥ & W BE 5 5 1 ADSCs-
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140 pL E3E W A 96 LA, FJ5 i A Hochest
33258 Yeil 160 pL BG4, F 37 °C {8 i 4f ke
JEIFE 20 min, DLEGHR AT 360 nm &b 1 2 5
BE % Y60 Kol 465 nm) . K4k IS S
ADSCs-PLGA/CS & & WE R X B4 . A+ J7
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ZORRE A K AE DL

Annexin V/Pl L& %M PLGA/CS X & H#
#xt% ADSCs B HER K-8 M B E &
WIRE FRAERSRA T 1.7 RG5O a7 & 1
UL BB EIERI A dM — MR R SR T 37 °C
5%CO, HFph YL 15 min, HH A B ME T W
S0 L B A7 1 D0+ T 200 B A 60,51 BE A0 i S 1
(SRS

RFTILBEENM ADSCs 7£ 2 470 3 £ IR T
BIBBE D AL AR R 3~5 5 ADSCs Al
ADSCs-PLGA/CS & & W) in A 3] 1588 75 5 Wi i
TH R . WURE S 2 WG . F o 5 9 L PBS W5 Uk 3
i, ST B 4 00 1 v M 22 B ] A2 30 min,
JEX LRy K T DMSO %W, BE Bk BE ) 1 mg/
mL EAEI — 20 CORAT s 185 JE B LU A7 s T
WZEK B 1 pg/mL 1 TAE R . 4 E 1 e
T LT G REE DG 10 min, 3R R AR
JKIE Uk L B SR R AR R T LS I A IR (ot /
B &t =552 nm/636 nm)™
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% ADSCs £ PLGA/CS T =W B LN ¥
ADSCs #8118 PLGA/CS SZ2bp} 1 52 & 5 97 R8s
Fifr ADSCs YE R % FE2H (& 2A) . I H i+ 48 s v)
UL PLGA/CS #1821 & 2 £LIR FL 42 29 100 ~ 300
pm([& 2B.C) . 4 ADSCs & & PLGA/CS $#3;: 7 K
J » T U240 B B B B T DR T M AL RE L R AE A
AR S v B Al R AR LA IO HERR B R AR G Y R
BRI E AR . £ B ADSCs Al PLGA/CS %
TR R BT I A A AP (B 2DLEF)

1 ADSCs MESHF AR ZETHEE
Fig 1 Morphological character and multi-directional
differentiation of ADSCs
A': Fibroblast-like uniform shape of ADSCs at passage ()
for 3 d; B:Long fusiform shape of ADSCs at passage 3 for 3 d
with uniformity pattern and vigorousl proliferation; C.
Identification of adipogenic induction of ADSCs (oil red O
staining) ; D: Identification of osteogenic induction of ADSCs

(alizarin red staining).

1O um

2 PAHBFERMET ADSCs 7£ PLGA/CS T2 ##l EM A K R FHMER
Fig 2 Growth and adhesion of ADSCs on PLGA/CS scaffold under SEM
A: Gross view of PLGA/CS scaffold; B and C: PLGA/CS scaffold under SEM; D, E and F: ADSCs-PLGA/CS complex

under SEM.
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Fig 3 Proliferation curve of ADSCs on PLGA/CS scaffold

Dil £Ri2 B %2 ADSCs 7£ PLGA/CS X ZE## £
RIFMER  Dil & —FoEig ot de k. 68 5 40
JL 2 G DA bR T0 48 B S 52 e 248 Y A 4K R 5
Dil AR IC 45 R WK « 40 M 7E SCZE AR 2GR, OF
T LT 4Ty ) AR ARG BE G R 55 0 B) Y 2 K, 4
BENBINLZ B E 7 RUAMEC L1012
YRR MRS AT (4

100 gm
j

4 HEEBRIET ADSCs £ PLGA/CS X2 # 1 £y
M IF 5 (Dil 32 4RIE)
Fig 4 Adhesion of ADSCs on PLGA/CS scaffold under
confocal microscopy (with Dil influorescence fluid)

A:The 1% day; B:The 7" day.

Annexin V/PI YU &5 % ADSCs 3 PLGA/
CS ZEMBIMEZMEER Annexin VE—Fp Ca®" K

SR i 45 B B T BB 5 6 T 200 B ) W g T 2 A TR
(phosphatidylserine, PS) = 2% Fl J) F¢ 5 1 45 & . B4k
A IE (propidine iodide, PD & —Fh A% BR 44k} . & A e
aok 175 240 P 4 A REE L {HL BB 375 38 A6 4 S 1 200 e B v
MAAZLLYe . ¥ Annexin V 5 PTPLRECAE A, 2R 4R
SRAIUEE T HA AT DL IX A5 17 A AN B 40 B - 3 A A
G JEAN L R LT, A 5 SR I R ) S
BEEEVOCM AR R BN 2, BERE 7 R4
AT T A SR P R ER L. BAOTOLRE
0 Mo K IR WL R (L 5) .

el

@« 100um

100 pym

5 HEEBHBETHRN PLGA/CS X 2= ## Xt
% ADSCs By & 1% 1E i (Annexin V/PL G K 68)
Fig 5 Toxicity of PLGA/CS scaffold to ADSCs under confocal
microscopy (with Annexin V/PI fluorescence fluid)
A:On the 1% day; B:On the 7 day. Red fluorescence:

Dead cells; Green fluorescence: Live cells.
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FALTF5 3 A8 ADSCs 43 (B 6 A L 241 il R TE 1K
BTG HINETE (B 6B) . 7E 3 4E R 35 541 F . 41
JRLV 5 B R R AL AR 2 AR 4 A (BT 6O 21 i T 7

R L EATER IR (B 6D) .

R

Folt =7 200 it 7 2H 20 TR 488 1) g FH — L DA SR A
WFEE S . [ 2001 4F ZuK 2807 % 3 ADSCs DLk,
ADSCs PR H 2 A BOb J7 i 3R B0 Rt X 2 21
/N ARG R D S 2 ) A AR R A O A B
TN FALS TRAEAEE RS BT
C&E L 7E A 6 5 5 4 fF T, ADSCs 0] D) [ fig
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B o6 RBFALEITMN ADSCs 5RAEFSRIER
T REHIBBESLER
Fig 6 Adipogenic differentiation of ADSCs cultured in
adipogenic inducing medium for 7 days was
evaluated by Nile red staining
A The cells were similar to the distribution of ADSCs on the
31 generation (2-D image) ; B: A great deal of lipid droplet with red
fluorescence in the cells (2-D image) ; C: The cells distributed in a
network along material aperture (3-D image); D: A great deal of

lipid droplet with red fluorescence in the cells (3-D image).
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B3 19 AE A 225 1 R0 g 2 PR RE L X AL A4 TG B P X AR
g2 J P HG B i ) O AL AR GE 8 AR R gy
PLGA (&5 F1 5% /B K P K R % n] LLad 3 PLA
M PGA /Y E AN AT IR . PLGA 3 i i M A AL
B BE R AT, B 1 D 20 B ) b B L 3G A a4
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R EER R AN RS WFo R B A
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2 Ll B — B G SR B T AT A ) R AR RE
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PR g 5 4 ADSCs & A1 0L . 7F iF — 2 5
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Al MG TR M 7 20 20 SCH M Rt e A 1) ] 5
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