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Effect of carboxymethylchitosan on autocrine growth factor and morphology of fibroblasts cultured in vitro

XIAO Hai-jun, HOU Chun-lin* , LIU Ya-ping(Department of Orthopedics, Changzheng Hospital, Second Military Medical U-
niversity, Shanghai 200003, China)
[ABSTRACT] Objective: To investigate the effect of carboxymethylchitosan on autocrine growth factor and morphology of fi-
broblasts cultured in vitro, so as to discuss the possible mechanism by which carboxymethylchitosan alleviates overhealing and
prevents adhesion in wound healing. Methods: Fibroblasts were cultured in vitro. Fibroblasts of passage 4-6 were treated with
different concentrations of carboxymethylchitosan (0.01,0.1,1.0 and 10 mg/ml) for 4 days or with 0. 1 mg/ml carboxymeth-
ylchitosan for 1, 2, 3, 4, 5, and 6 days. The levels of autocrine transforming growth factor-8; (TGF-B,) and epidermal growth
factor (EGF) of fibroblasts were determined by ELISA and radioimmunoassay. The fibroblastic morphology was detected by
transmission electron microscopy (TEM) and microscope after fibroblasts were treated with different strategies. Results; Car-
boxymethylchitosan(=0. 1 mg/ml) inhibited autocrine TGF-f; of fibroblast in a time- and concentration dependent manner (P<C
0. 05). However, Carboxymethylchitosan had no obvious influence on the secretion of EGF(P>>0. 05). Carboxymethylchitosan
(=0. 1 mg/mbD also inhibited the proliferation of fibroblasts and caused their ultrastructural changes. Conclusion: Carboxymeth-
ylchitosan (Z=0. 1 mg/ml) can inhibit fibroblasts proliferation and reduce tissue adhesion, possibly through altering fibroblast ul-
trastructure and selectively inhibiting secretion of TGF-g;.
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Tab 1 Effect of different concentrations
of carboxymethylchitosan on secretion of
growth factor by fibroblast
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Group TGEF-8: EGF
Control 314.904+12. 35 123+9

0.01 310. 74410. 86 12647
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Fig 1 Effect of 0. 1 mg/ml carboxymethylchitosan
(treating for different times) on autocrine TGF-f,
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Fig 3 Ultrastructure changes of fibroblasts after carboxymethylchitosan treatments of different strategies ( X5 000)

A:Control ; B:4 days after 0. 01 mg/ml carboxymethylchitosan treatment; C:4 days after 1. 0 mg/ml carboxymethylchitosan treatment; D: 4

days after 0. 1 mg/ml carboxymethylchitosan treatment; E:9 days after 0. 1 mg/ml carboxymethylchitosan treatment. White arrows indicate lyso-

some; black arrow indicates cellular debris

ARFH LR R, R P ST R R B T 0.1
mg/ml ] B 5400 ] B 2F 4 20 i B 4y TGF-, . HLBE
VR RE B 8 SR T P B 5 5 T AN [ v B R R e R
BT AT e 0 F 4y W EGF B B Bim, o~ T
RESE R 2 10 1 it ¥R P 5 SR AE AN (5] VE JH B 8] %
BLET AE 20 A A 43 W6 1 VR L T B T e R B ) 1 S
R0 0 B T K 0 s A B PR R AR A R 45 2R Y 52
M), 74 S 6 % 1E I 0T AT dE A i 4 I TGE-B,
M EGF By ZEAT 75T, A LT 4 40 B 1 43 b
TGF-B, Jes i, #8155 4 K ik & VRl J5 BEAS . 1 EGF
FEH MR G AR AE— AT, FRATT 09 SE 30 45 1 55k
AR LR AN TGE-B, e B 55 40 i B i
HAr IR TT A RF S 4 R — B, UET 420 1L [ 23 Wb 3k
I ey W T BE F2 B0 H 20 WA BE J) 3k B B DL & TGE-
B or WA SRR . S AR TP R 52 RIS, BEAE
F B Ta] (4 4E K 0% 5 S2 30 61 8L £F 4k A0y
TGF-, . fBX} EGF B0 JC W 252w, AR
FAT BB B TGF-8, F 201, 35 28 4> 1%
T 2E 200 Jf0 3 5E, D 200 D D Rk B A T AR DT 9
BEAG RIS SRS 0 1E R 40 M A A K 38 ) 42
HEB A A B Ik T ARG SR E R B,

VI S50 DA i 4 B A R DN AR T R e TR
TE=>0. 1 mg/ml R XF 5l £F 4 40 it A8 #0048 A, 7] DX
fH FRCET AR 20 B 04 G 39T 200 P L f51) 3 o s /0 32 A4
SRR A K B . B AT LA R W, R IR
FFERAEAE 0. 01 mg/ml B, AR X 41 i 5 B 25 1k
AN H A0 B N LA 1 © A U R BT I il A

B 30 LA K 9 25 Y AR A 3 2, U0 R T e TROpE
FE 0. 01 mg/ml BIVE AT 18 2T 48 40 it 7= 26 7 300660 1 1
i 24 58 F e BB I 0. 1 mg/ml B, 20 i £ 45 4
O AR AR 5 W, i id 78 /N A i o B R A It
KL, 2 WA K P JB 1) i J 5L 2 BT A 4 i 1) YR A i
NI g 1§ A i T

FRARAS SRR W] TR YRR 5 B R A8 0 ) 4 41
B 00 N AT e 4 i A 0 i TGE-B, . X EGF JE W]
A AR T AR R AE LR B 45 A R b 4 i TR
14 AH 25 A2 Ak KORH AR TR AR 2 20 1, 0F R S dk 4
X 2 fA] B R TP RE 5T OB TE AL G 1 A il R b 2
ey R A Y IE R A S B A e AP
MAZE TR0 @G, X E#E LR
B8 TME X 0 0 DR 22 ] A D 4% 08 95 O R B A 5
T B AR

[Z % x #K]

(1] ZRW 222 T, A5 B2 DR 2 0 58I TG AR 5 ]
IR B B ST ], A PHBE 2%, 2005.20:501-502.

[2] Duran B, Ak D,Cetin A,et al. Reduction of postoperative ad-
hesions by N,O- carboxymethylchitosan and spermine NONO-
ate in rats[J]. Exp Anim, 2003, 52.: 267-272.

[3] EKPr BEHE 25 20,5 JU TR UL B 35 A 1 15 LA R
Jid DAY 5 L 6 S AR R (D], A RO R AR
2005,28:154-156.

(4] REARHE/NR, TRUR. BWIRRR NS LT BT B iR G
i A S PEAG ZE B A(E []. B VY BE 22 2% 7K, 2006, 35: 207-208.

[5] Diamond MP, Luciano A,Johns DA, et al. Reduction of postop-

erative adhesions by N, O-carboxymethylchitosan: a pilot study



852

B EBERER 2006 4F 8 AL 27 &

[6]

[7]

(8]

(9]

[J]. Fertil Steril, 2003 ,80: 631-636.

VI, GEER, TRIRE . JUT MRS W BT R B4 0T il 2T 4k 4
Jo 3 A R e i SE R FSE [0 ). E R IE A A 2 AL 2002, 10
1092-1093.

fof W, XA G, VAR, S TLTOWE SR I8 RORG 1 0 i g 5
LR FIB I S AT T[T, WE R B S B 2 4, 2003, 28474
476.

Mori T, Okumura M., Matsuura M, et al. Effects of chitin and
its derivatives on the proliferation and cytokine production of
fibroblasts in vitro[J]. Biomaterials, 1997, 18.:947-951.
JRE R RN AL AR R TR R O A e AR i AR

[10]

[11]

[12]

[ BEH] 2006-04-13
[AX4HEE]

1 B H o i sT b R )], A5 4Bl 2 1R, 2003 ,5: 74-76.

B AR, B R R G B A S AR KPR By X 2T A Al i
B RV & B ()], h AR pe sk, 2001,17 . 345-347.
/NS NI RS E L 55 3R R AN M A K R e R 2T 4
28 it 2 K PR 42 2 B TR A SR KO B L BRI AR L) ). h E B B
EHARL R ER,1999,13.:278-282.

gk I LRK SELEEERIL A, RN IR A G AN i Ak R K
-1 F A WA SE[)]. B s & AR AR, 2002,
16:319-321.

[fEE BH#] 2006-06-10



