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Adhesion, proliferation and osteodifferentiation of bone mesenchymal stem cells on PLGA —-[ASP-PEG] tri-bolck
polymer scaffolds DUAN Zhi-xia™ ,ZHENG Qi-xin,GUO Xiao-dong,BAI Yu,YUAN Quan,CHEN Shun-guang. * Union
Hospital , Tongji Medical College ,Huazhong University of Science and Technology , Wuhan 430022 ,Hubei,China
ABSTRACT Objective:To explore the adhesion, proliferation and osteodifferentiation of bone mesenchymal stem cells
(BMSCs)on the prepared lactic acid/glycolic acid/asparagic acid-co-polyethylene glycol (PLGA-[ ASP-PEG ])tri-block poly-
mer scaffolds. Methods : Modified PLGA with polyethylene glycol (PEG) and asparagic acid (ASP)that has many ligands, and
then the synthesis PLGA—[ ASP-PEG ] tri-block polymer material was prepared. BMSCs were cultured in PLGA-[ ASP-PEG ]
polymer material and poly lactic acid-co-glycolic acid (PLGA )were used as control group. Precipitation method , MTT assay and
total cellular protein detection were used to test the adhersion and proliferation of BMSCs. After the third generation of BMSCs
was cultured on PLGA-[ ASP-PEG ]tri-block polymer scaffolds for 14 day and 28 day with osteogenic supplements , the osteod-
ifferentiation of MSCs were observed through alkaline phosphatase (ALP) staining and calcium tubercle staining. Results: BM-
SCs grew adherent to the surface of PLGA-[ ASP-PEG ] polymer scaffolds and the number of BMSCs was much higher than that
of PLGA. The precipitation method suggested that adhesion and proliferation of BMSCs on the surface of PLGA-[ ASP-PEG ]
was much higher than the control group (P <0.05). MTT assay showed that after BMSCs were cultured for 20 days,the ab-
sorbance A of PLGA—[ ASP-PEG ] polymer scaffolds and PLGA were 1.336 and 0.780 respectively. Total cellular protein could
image the adhersion and proliferation of BMSCs indirectly. After BMSCs were cultured for 12 days, the total cellular protein of
PLGA-[ASP-PEG] and PLGA were 66.44 pg/pore and 41.23 pg/pore respectively. PLGA—[ ASP-PEG] polymer scaffolds
had well biocompatibility and cell adhersion. The positive results with ALP staining and calcium tubercle staining in both
groups indicated tri-block polymer scaffold and its degradations had no effect on osteodifferentiation. Conclusion; PLGA -
[ ASP-PEG ]could improve the adhesion and proliferation of seed cells on bone-matrixmaterial ,maintain the morphous of seed
cells and had no obvious effect on cell osteodifferentiation.
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1.1 FZAES MBS OKLES : Axiovert 35 7
130 5 AH 22 0. U8R (Zeiss Corp A W], FEE ) ; X650 BRI HL 8% |
RJ17-5031 BIFHRE S BEAG Y (Hitachi A ), HAS) ; WFZ-26A
AU HM BT (CRIBE T AR A BR A H) ) 5 I DMEM
Rigedk R4 ILHE (Gibeo 22 F], 32 H) ; R (B (Sigma 23 7],
FEE) 5 B IR (HN BRI S8 = i 2 A B A ] ) s PLGA B3R
Wy (1l R 4> TUFFE BT ) ; PLGA-[ ASP-PEG | H: B Wy (5
LR R TR TSRV . @3558} PLGA-
[ASP-PEG ] #1 PLGA #5351 #il 1% 1.0 emx1.0 emx0.1 em fY
&, SERARRT AT BT 2.215x10%, B IEDE, B AR TR,
WR O btiH a4 H . @38 shY) .4 il SD KA 8 2, ik
B, A (120£15) g, [R5 B2 sh ) 52 86 o4t

1.2 LRIk oadl  SERshY) 10%K A B IS I 5 IRR
e, BN T R85 L 75% £ R LT 5 30 min CRF K UL B
THNE) , TCTH A& T B BUMIE B AR, BYBRH o, 10 5
TSR3 1 ml DMEM 582153736 (% 20%/NA- 1L , 100 mg/
ml 5 FER R ) A —u Uk, HS A 4R, L 3x10%/ml 4l
AP 2 100 ml FEFEMH, BT 37 °C 5% CO, IFEF
24 h G W, UG EE 3 d #il 1 K, FRANIEIC & e 2
5, 0.25%E% ATHEAT 1:3 WG, R 2 3x10%/ml,
ARSI BGE 3 RANfas H , SC505) 2 4. SC50 41 PLGA-
[ASP-PEG | =it Beb R}, XF BRZH S 24l PLGA #1K},

1.3 KemmiH

1.3.1 4 SHBE G Km0 2 dUphRk o5 8
T 24 FLIFFEM, HUER 3 48 MSCs, TR 41 27 B HF 1x10%/ml,
BRI 0.5 ml 4RE , 7€ 37 °C 5% CO, K3R48 1%
5o AYITFRIFRE 1.3.5 & 7 d FERIE A 2 B AEE T WLEAn i
HERAFN

1.3.2  ZUARFEEERAIN Kl A 2 AUk 5 E 24 fL
Kige b S 3 4% MSCs, V8% 41 g 25 BE R 1x105/ml, &
FHRE_ETN 0.5 ml 40MEEI , 76 37 °C.5% CO, Jigrffi b iigs 4,
12 1 24 h J5,PBS WPk, KERAFEM A9 4B, FH 0.25% 4
H BT AL AR AN IO B, T AN R 36, ZhRfR=
Zh bR 40 B B Al i< 100% .,

1.3.3 MTT b SCa ki (2 4u i s 53558 8 2 dlat
Lo E 96 FLARH, URAESS 3 4% MSCs DA 1x10%/ml $2:F =

B E(n=5), 59T 1.3.5.7.10.15 F1 20 d HHIMA MTT
(5 mg/ml)20 pl, B IR 4R 9% 4 h, K ALK 9%, BBk b
W, BALINA 150 wl DMSO, 7Z% 10 min, FEM 25 )
PEFE 490 nm P, FHRFE G5 A SO 5 45 FLIROGBE (A)THL,
1.3.4 FOMraikBaeaEr s K2 a4
B 96 FLARH , BUES 3 4% MSCs, JE L 4N I 35 9 1x10%/ml,
R RRE N 200 wl IS , 7E 37 °C.5% CO, Bi =4k b5
I%, 45 4.8 Al 12 RELAIEZH IR 100 wl, ATA 1.0 ml &5
CBBG250, A3+ TF 595 nm M E W GIE , #4154
A A 5 AMEEAR (n=5) .

1.3.5 W PEBERLNE (alkaline phosphatase , ALP) 4 (8 fIF5 45T
ot ORI 2 MR BIE T 6 FLES IR, BUE 3
18 MSCs, J41%% 40 H1 %5 B2 4 1x10%/ml, 45 448 F 0 0.5 ml 41
AL, TE 37 °C.5% CO, 35540 P 3% R Al K =Rl & 6
Wl B 35 TR 3R (3 10%/ M LT 10 mmol /L B—H M B R
£ .50 mg/L L-Pi3R IR . 1x10° mol/L M ZERKAN ), 4F 2~3 d T
PR et Rt 1 W, 1537 14 d, SRIHBC R Gomori £5451: R
ALP Zeft  153% 28 d R Von—Kossa 15 B /R E545 T Ye
1.4 SijtsEabBe SR SPSS V12.0 Siit 4k - 4T 4047,
FER ISR AR ERE IR . AR EL R R e Rt ¢
K3, P<0.05 2= RAGIT2HE X,
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2.1 HISHEEGRARKEN  FlEHZE DT W,
PLGA-[ ASP-PEG ] =itk BtA B} i & A 1597 MSCs 4 h, 41
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B 1) 85557 5 d I, SEES A OBIE S 0.84, X IEZH °40.59,2 4
FLHE P=0.023<0.05; %) 10 d ik 53100, SC86 200 1.34, 1%
MEZH M 0.76,2 ZHHLHE P=0.034<0.05, Siit4h W] seuh 2 2m
JHL BTG 5 M1 s %o R

2.4 FHOWLREEEME 2 A RHEF AL 4.8 Fi1 12 d
Jo L, AR A S A I S5 R L 1, £ L, SR 2 A
MR A S B TR, 22 B 2R L (P<0.05)

2.5 ALP Y fiGesiyeta  MSCs 2035 2 B E S5
ZINEE SIS 14 4, MR RE FREA K HiE
TIBUE N AT IS AN L R £ | ALP 2
£ T] L 25 AN i3k Je 0BT , R ALP BEYE4NHE, BH
PRSI S (82.2+15.6) % , Xif 2 1 (67.448.3)% , P=0.135>
0.05, 2RI X, 2 HM RGO FR ISR 28 d,
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Tab.1 Comparison of adherency and protein contents of BMSCs in two groups at different time points(x+s)

a1 HAEFHI (%) AR T (ne/AL)
4h 12h 24 h 4d 8d 12d
PLGA-[ASP-PEG]Z4H  47.900+1.038*  70.300+2.380"*  72.500+1.577*** 33.270+3.681" 52.390+1.0604* 66.440£2.375444
X HRZH 28.200+1.260 46.000+1.761"*  49.800+0.694*** 21.160+2.179 36.880+3.794 41.230+2.003
E R HRUL L, P=0.012<0.05 , S S 4L AN ML BE B R iR T X ARAL; ** 4 h 5 12 h 4R, P=0.029<0.05 , I\ A FE KB 145 1 FAMMI AR b ;> 12 h
55 24 h [L#, P=0.360>0.05 , B/R ALY B M 1 BRAE 12 h FEACSE I, ARSESER I ), X BMSCs IR 300 00, ~ 5% B4 L gk, P=0.035<
0.05; ““ 5% JR4 LK, P=0.049<0.05 ; ~~~ 5% BR4] 4%, P=0.022<0.05
Note: *Compared with control group (P=0.012<0.05) , the adhesion rate of PLGA—[ ASP-PEG ] group was higher than control group .**In group compari-
son, there was statistical difference between 4 hours and 12 hours (P=0.029<0.05) which indicated BMSCs could be improved by prolonged time. ***In

group comparison , there was no statistical difference between 12 hours and 24 hours ( P=0.360>0.05 )which suggest BMSCs” adhesion were finished within

12 hours, prolonged time had no influences on cells adhesion rate. “Compared with control group, P=0.035<0.05; ““Compared with control group, P=

0.049<0.05 ; “““Compared with control group, P=0.022<0.05
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