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Chi%6: 1 g i LR K 96.3% 1 7¢ b ([H
KW R RS =W WT 100 ml 1% Z R
O a8 Y SR HIEE

DL = b 52 ZE 0 A RL ) 2R 00RG B[] R
TR Mv) FILCGEEE (DD) WLk 1.

Tablel Physicochemical characteristics of various chitosan samples

Chi73 Chigs Chi96

[m] (mPa-s) 205 670 2185
Mv X 10° (g/mol) 2.72 9.72 291
DD (%) 73.3% 85% 96.3%

Chi852: 2 g i & Wt FE b 85% 1) 72 58 Ml
(Sigma) ¥ T 100 ml 1% ZFRIEW, 7850t s
3o

Gel: 0.2 g il Abgttb2#iXFIAFD W T
100 ml 25§ 1 /K145

Gel9: 0.91 g K dbaifb#ikFIAw)D) &
F 100 ml 2 &5 77K #il15

GC: Chi85 5 10% M IEw (W/v) L 10:1
WV WEENR &5

TCD: 24 fuksFE (Costar) o

L 76 SROBH R W IS4 ) 1) v 9800 N 4 i 5%
FEMRJG, S0°CHET, H 80% LWt ek, i
APEANRE T 12 h DLE, SRS R LB 1 KK
%7 30 min, )i [} DMEM 157755747 2 ho

AL R R H R 28 A 1 R g3 Al
2.2 ELISA

Behl 10 mg/L £FAE A A 2R EE A db
TR EEER 2T W 10% G 4+ 13 (Hyclone)
VE N HUR W o 10 B 1F A KEE) 96 AL Wi A AR
(Costar) _IZFLINA 200 wl HLRHEH, 37°C Nl
A1 h 5% EWHERE, HIEEKHE PBS-T (PBS-
0.05% Tween20), P& =, &K 15 min. JIA
200 wl EHHE (0.5% BSA-PBS), ‘it FEHH4] 2h.
7k B RESRE, BHEEFLT NN 200 pl —Hrs
W AL R 2EED, B AL N 200 pl
) PBS, il FULE 2 he F2: BiEIHURL)S, N
A 200 ! EHif IgG-HRP(AL 5t i AW i R A
")), Wi FEEE 1.5 he FE BRSNS, B
LN AR 8 e R W v R 200w, TRE DY R
15 min Ji5, JIA 50 pl [ 2 mol/L H,SO, % 1 &
N, JHEEFRY (Biorad Model 550) il Ao

23 MEFEMMAEAIIESR

MAFH LA (VSMC) T [ AT R 2
RS 2 A M oy, A 6~8 AN, HEFhEEN
2 x10* cells/ml. fir B} 8% 7% #: & & ¥ DMEM
(Hyclone) + 10% i/} 13 (Hyclone). H _FIAEC
HLF A BRI 24 LR (Costar) LA, H54L
BN 0.5 ml 4B T 37°C 5% CO, &1F FRiF%.
Fep 24 h G4, ARJETE 48 h IRV
24 HREERFEM MTT X6

RAEANMIAE 24 FUAR EREFREE 1 KA 5 RIK
Kl

YA 24 FLBR FREFRE) 24, 72 A1 120 h Y,
FRRI R, AR EE, HELNA
100 wl MTT (Sigma) Wi (5 g/L), #EHE
4h, Ffard B, BALIA 500 nl DMSO, #i
¥ 10 min, FEE BN 96 FLAR, AEFL 100 pl,
FH ARSI A g7

3 SLIHLER

3.1 ELISA ZEM#r i xdpass £ RER R RME

B 1k 25 Blob B E ATl i B 11 IR B £
RS A, WERESE Fa bR b E R E s
DA B ML H R B 2R e 2 11 R 2R 3 2 1 11 5K
Bt 1 RS R ETRIE B
W B TRIE TR R (A A LR . X R B P
ePIR 2R 3 )W B AR B a2 Chi73. Chi85 Al
Chi852 X — il #4 KL W B 1) & K T~ Chi96, Gel.
Gel9 FI GC 3X = MrA BHIR B 1) & 0]/ T- Chi96. %
IV o £ R 3% S B B 22 0l 8K, Chi73.
Chi85 HI Chi852 X =4 BEWK Fff (1) & /N T~ Chi96,
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Gel. Gel9 Fl GC IX = b4 ) W B 11 12 ) K T
Chi96. Chi96 XL+ 1 Z R IE & R & b

Ao

Chi73 | Chigs Chi% Chiss? Gel T Geld | GC

Material

Fig.1 The adsorption of ECM proteins on all materials.
FF-adsorption of fibronectin from fibronectin solution;
LL-adsorption of laminin from laminin solution; SF-adsorption
of fibronectin from serum; SL-adsorption of laminin from
serum. n=6;  Asterisk indicates statistically significant
differences (P<0.05) relative to Chi9%6

W:FF; [:LL; ®&.SF; :SL
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Fo HBATTAMAMNBE RN 1R, MAE
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MM B ER %, HY5 TCD L4 Aitt, 40 fosh
SR GTEEARTE o
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50 micron

Kl 3 e &R AR RS SR VSMC 45 5 R #R
Fo BT AT ARG R IR A 5 OR, A&
i Kk Z b kL. Chi73 Al Chi85 b 41 Jitg %5 = 4%
DL ARG ATE A A2 . Chi96 F1 TCD L4
i A= KA o B U o Chi852 AR T Chi85. Gel.
Gel9 1 GC _E1f4 fE KAg s, H5 TCD L
O E =11 0 T N7 [ B K8 I OB 2 N
AN 2
3.3 MTT L5602 75 A 4mBa e #4 #3 £ a9 4k

Bl 4 S FEAS R 0G0 T9E BE 52 SRB AR b3 37 11
VSMC ) MTT SE56 45 5L, Chi96 L i4n e %is A
IR LA =T Chi73 F1 Chi85.

K5 o fE W I kL B RR SR VSMC 1) MTT
S LR Gel. Gel9 Fl GC L1 40 i 5 2 4 L A
%, Gel9 L% —uk,

Kl 6 S AE AR (7] 1 £ 19t R AR 52 AN [7] 1) 52 2R bl
PR LB F2 1) VSMC ) MTT 525645 . Chi852
1 Chi85 I [ 4l Mo 5ot 4R B 2 22 A K

4 i 1t

£ ELISA LR, WO Ao FEARRA KL
W PR B R AR RO, T AR AR RE T A N
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Fig.2 Photomicrographs of VSMC cells cultured for 1 day on various materials: (A) Chi73; (B) Chi85; (C) Chi96;
(D) Chi852; (E)Gel; (F) Gel9; (G) GC; (H) TCD
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Fig.3 Photomicrographs of VSMC cells cultured for 5 days on various materials: (A) Chi73;
(B) Chi85; (C) Chi96; (D) Chi852; (E) Gel; (F) Gel9; (G) GC; (H) TCD
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Fig4 Growth of VSMC cells on different deacetylation

chitosan materials. n=6; Asterisk indicates statistically

significant difference (P<0.05) relative to Chi96
B :Chi73; [ :Chi85; & :Chiv%
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Fig.5 Growth of VSMC cells on different gel materials.

n=6; Asterisk indicates statistically significant difference
(P<0.05) relative to Gel

B :TCD; [J :GEL; 8 :GC; : GEL9
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Fig.6 Growth of VSMC cells on the chitosan materials

made with different concentration chitosan solutions.
n=6; Asterisk indicates statistically significant difference
(P<0.05) between the two materials.
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CULTIVATION OF VASCULAR SMOOTH MUSCLE CELLS
ON CHITOSAN AND GELATIN FILMS

ZHANG Lu-hua, YANG Fei, GONG Yan-dao, ZHAO Nan-ming, ZHANG Xiu-fang
(State Key Laboratory of Biomembrane and Membrane Biotechnology, Department of Biological Sciences and Biotechnology,

Tsinghua University, Beijing 100084, China )

Abstract: Chitosan, a positively charged polysaccharide, has shown to be a structural material of promise
for a number of tissue engineering applications. The role of the degree of deacetylation (DD) on some biological
properties of chitosan films was investigated in vitro. The potential of chitosan, gelatin, and gelatin-chitosan
complex materials for controlling the proliferation of vascular smooth muscle cells (VSMC) was also evaluated.
Material films were seeded with VSMC for culture up to 7 d. In 1 and 5 d culture, phase contrast microscopic
images of the cells on each surface were digitally captured. Cell growth was evaluated by the MTT assay at 24,
72 and 120 h. The results indicate that all materials were biocompatible with VSMC and VSMC proliferation
increased when the DD of chitosan films increased. In conclusion, DD plays a profound role in VSMC cell
adhesion and proliferation.

Key Words: Chitosan; Degree of deacetylation; Extracellular matrix proteins; Gelatin;

Vascular smooth muscle cell



