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Chitosan promotes proliferation of rabbit bladder epithelial cells in vitro

ZHANG Wen-da, ZHENG Jun-hua® (Department of Urology, Changzheng Hospital, Second Military Medical University,
Shanghai 200003, China)

[ABSTRACT] Objective: To study the influence of chitosan on proliferation of bladder epithelial cells, so as to discuss its fea-
sibility in treatment of interstitial cystitis. Methods: Bladder epithelial cells were harvested by enzymatic digestion of the epithe-
lium of New-Zealand rabbit bladder. The cells were cultured in different concentrations of chitosan(0. 3,0.6,1.2,2.4 and 4. 8
g/L) for 72 h; untreated cells served as control. The growth and proliferation of cells were observed under microscope. The
effects of chitosan on proliferation of cells were studied by NAG assay and cell counting. Results: Immunohistochemistry stai-
ning revealed that the cultured cells were epithelial cells. Chitosan (>0. 3 g/1.) promoted the growth of epithelial cells, and the
promoting effect was significantly when the concentration of chitosan was 1.2 g/L (P<C0.01). The promoting effects were de-
creased when the concentrations of chitosan were 2. 4 and 4. 8 g/L.but were still higher than that of the control group(P<C0.
01). Conclusion: Chitosan can promote the growth of the bladder epithelial cell in vitro . which might contribute to the treatment
of interstitial cystitis
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Fig 1 Immunohistochemistry revealed positive keratin
staining in 0. 6 g/L chitosan-treated group

(arrow indicates positively stained cell, X 200)
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Fig 2 Rabbit bladder epithelial cells of control(A) group and cultured with 0.3 g/L(B),
0.6 g/L(C),1.2 g/L(D),2.4 g/L(E),4.8 g/L(F) chitosan( X200)
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Tab 1 Effects of chitosan on proliferation of rabbit epithelial cells
(n=12,x=%5)
Group D Ratio( %) Cell number (2X10%)

Control 0.513%+0.035 - 2.71840. 667
Chitosan(pp/g + L™ 0.3 0.5214+0.038 1.559 2.759+1.511

0.6 0.59940.036" 16. 796" 3.17440.335"

1.2 0.96140.058" * 87.356* " 5.09241.708" *

2.4 0.750£0. 086~ 46.198* * 4.402+1.253*~

4.8 0.707£0.048* * 37.816™" 3.745+1.055* ¢
* P<<0.05,* * P<<0. 01 ws control group. Ratio= (Dchiwsan/Dcontrol — 1) X 100 %

3 i i b Bz e R R A % 55 DG E A Y R E P 22 4R i A2 2
T

T Jo 24 i T 48 S — ol 2 % i e B 4 4 )™ T 2
M A 7 S ) 0 P A B D % . T B A
YA TT — FLE W IR AN B — A L BT A9 1, 1C
T L AR 2 2 S O I DR R L B A R A AR
WL BT L H AT H R — B LR 1C /Y K B 2
FHT T8 D 0 ML Rz 39 52 30400 o) DA T S A5 A R M

PRI RSy A0 40 1 25 1 3R, 0 AR T TC 9 PR AE
AR XMEANTARE] T ELEOR OR 37 IB5 DE 1 e ol 2 42
P BB S0 25 W) 9 T T IS B P9 L T 3k B3R O B
HIEE TC AER AR . B e A TR T T
FEAE R T 195 e 26 1, e LR 7S 1 He B DD Ay Akt
(ELAS [ £ 988 3 25 ) AT 2003 2 0 LB AT B 452 2
JERER S A, T3 A L oy HE 2 W) 52 1 A e M)



511 sROCEk AR SRR A R SRR IDE BN L B A A Y 14 5

« 1251 -

o AR Bt AN IS S AR B, Wik, S48
— TN R H 2 T B R R b B R P R AR
H Al IC B TS iz —.

S R ME (chitosan) J&7¢ Z M (chitin) AT AE ),
HAb#2 h B-1, 4-B-D-F %) B e , A0 20 F o 4 o
7X10°~10X10°, HHEAAILE B 2% HIrF 3 &
YERMLEIPEAT T RIR A M B SE 2 —Fh B R
YoM S | T B i e B A 2R 0 M TR,
P AN I R B, A SO B A 0k B T 4L AU A
I HE G T A A L T 4L SURG VR T . Mi S RS
BWEBIR T sh i B W5 11, BLAG 10 L B2 Ak Y B
FboT R ZH B2 0, b R BT AR HE B Lk BB 4 A R
I A Sfe 58 BRWEAE T I E 1y T ) P R B Az 3N
TR A, 55 IDE 5 FEE 285 B ) % 2 ik I Z 502 ) s
OV 1T Ak 2 A DRI I T %) 8 B O e s T B
[ K 345 W) 1) 45 K4 R 467 . Bogataj 55 F 5% HiF A
SCRME 55 8% Ik 2 IS 3% T 0 R R (GAG) B Z
[E1] F T~ 45 A4 R ERL 67 B9 1 T AT 348 i 5 I 285 28 B 7
AR RE RN I RE T — A B i R
U SR ERMEAE R LA A A T e Ak RS ) 2
FRAGE % D E 0 24 ) e S O T S A0 TR IbE
KR T 25 9 185 e v B RO AR 1995
4F, Okamura %5 2% 35 0F W1 5T R A BE 05 4 2% IR 3R
A O e 5 < 0 S I 2 % D 9 A BRL ) o 2 % L ol /b I
J R R Y A AR R el L I IO R B 1 IR K
JNE R L R4 5T JROME X T e b I L R T B A
ARG ER AR BEZ S5 S AH iR E

A5 B AE WL 50 TR 1A S T G s e - Bz 400 it
BB 5, b i — A5 0 N 9T 2 S A, 45
SR X B b R A0 R D A0 A K 1 T o
RWESCYG A L B 25 5 B OME VR B 1 B n, An i B e v
2, UM AR K RE G, ff AR B A A i A b e 6 5 B
PEESE R SR AN AT B A, NAG I L
P RE A A B 3 W T s e OB R R
0.6 g/ LI ENGE W] A2 i 1% e - R 4 B i34 5l (P<<
0.05), & VE F bl 5¢ R W5 vk B2 1 3 Jn i 38 5, 76
1.2 g/ L W B wf 3k 21 i 0, DL BE VR B2 1Y) 38 i 40 it
HO5H A BT E B AB AT TR B2 (P<<0. 0D, X
P52 0] 8 55 50 SROME Vi B Ao i I e 28 T 4 i A K Y
HLeHP IR B G H B ARAE I OL I A £ i — 20 1
oz,

SNZ ARG 48 S 3R W 5T RO A1 R 8 42 1 e
5 I R MBS 1 B B pE LA O b R A AR G, B S 26 B

R, R LR I (0] e B 85 B A 02 DR S
Ji% e 285 =2 i) 4 2 ik, FL AT DR AP G 559 1R A L B
20 e A L A 2 — 28 BF 5T LA T T W PR 36 97 18] ot

PEBE BE % .
GRF AF %72 B A e 28T % BT K

WMEW KRER TN ESMH Y, AL —F R TR
# D

[Z % x #]

[1] Whitmore K, Siegel ] F, Kellogg-Spadt S. Interstitial cystitis/
painful bladder syndrome as a cause of sexual pain in women: a
diagnosis to consider[J]. ] Sex Med,2007,4; 720-727.

[2] Burkman R T. Chronic pelvic pain of bladder origin: epidemi-
ology. pathogenesis and quality of life[ J]. ] Reprod Med, 2004,
49(3 Suppl): 225-229.

[3] Slobodov G, Feloney M, Gran C, et al. Abnormal expression
of molecular markers for bladder impermeability and differenti-
ation in the urothelium of patients with interstitial cystitis[J]. ]
Urol,2004,171; 1554-1558.

[4] Aghamir S M, Mohseni M G, Arasteh S. Intravesical Bacillus
Calmette-Guerin for treatment of refractory interstitial cystitis
[J]. Urol J,2007,4. 18-23.

[5] &M BEE. JLT RS E[M]. L. RigR=E AR 1w
#,2001:10.

[6] Smith J, Wood E, Dornish M. Effect of chitosan on epithelial
cell tight junctions[J]. Pharm Res, 2004,21; 43-49.

[7] Kean T, Roth S, Thanou M. Trimethylated chitosans as non-
viral gene delivery vectors: cytotoxicity and transfection effi-
ciency[J]. J Control Release,2005,103; 643-653.

[8] MiFL, ShyuSS, Wu Y B, et al. Fabrication and character-
ization of a sponge-like asymmetric chitosan membrane as a
wound dressing[ J]. Biomaterials,2001,22; 165-173.

[9] Bogataj M, Vovk T, Kerec M, et al. The correlation between
zeta potential and mucoadhesion strength on pig vesical mucosa
[17. Biol Pharm Bull,2003,26; 743-746.

[10] Grabnar 1, Bogataj M, Mrhar A. Influence of chitosan and
polycarbophil on permeation of a model hydrophilic drug into
the urinary bladder wall[J]. Int J Pharm,2003,256(1-2): 167-
173.

[11] Eroglu M, Irmak S, Acar A, et al. Design and evaluation of a
mucoadhesive therapeutic agent delivery system for postopera-
tive chemotherapy in superficial bladder cancer []J]. Int ]
Pharm,2002,235(1-2); 51-59.

[12] Ozturk E, Eroglu M, Ozdemir N, et al. Bioadhesive drug car-
riers for postoperative chemotherapy in bladder cancer[ J]. Adv
Exp Med Biol,2004,553: 231-242.

[137] Okamura T, Masui T, St-John M K, et al. Evaluation of
effects of chitosan in preventing hemorrhagic cystitis in rats in-
duced by cyclophosphamide [ J]. Hinyokika Kiyo, 1995, 41
289-296.

[kfmBEH] 2007-04-17

[AxHmE\E] HEZE

(B BH] 2007-09-30



