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[FE] HMN BT E SR (4. 25% ) SR R ARIE B R] 2 400 TGF-B1 F&3K (52 M B JL T ## ( chitosan ) i 7
Ve J7id: WUE 2 AR B8 I TE] B2 21 it ( rat peritoneal mesothelial cells, RPMC) ( 240 i A M ik %5 )  BERL A 4
H(n=4),A4RPX} R4 : DMEM/F12 3555 3L 55 57 ;B 41 : DMEM/F12 B 5= 3L hoin A 4. 25% 7 28 4 35 #7795 C 4 : DMEM/
FI2 85353 A 4. 25% M ENTIR + JLTHE 1.2 mg/L;D 241 : DMEM/F12 $552 5L A 4. 25% i E B STl + LT
F50.4 mg/L, 557 24 h Y AEAN AL F2 L RNA 48 h S AL 40 i $2 8 1, RT-PCR Azl i A (|) B2 41 il TGF-B1 mRNA fi Rk,
Western EFJE KGN TGF-B1 MR FARIE, &5 ORPMC LB (4.25% ) J3#%J5 , TGF-p1 mRNA FIE i ik14
7,50 h HE, TGF-B1 mRNA FIZE 1R IA 5T 24 48 h kB, A B A IR ZE R A Z T2+ X (P <0.05);
@24 h i, JLT HEff TGF-B1 mRNA (13535 T RFHTR (P <0.05) ,B 415000 A 4119 2.51 £5.C 4119 2. 13 £5.D 4119 1. 68
i, D 41k C 41y 1.26 45 B IR 5L TR 2 IEA X (r =0.948, P <0.01), 48 h i, JLT Ml TGF-B1 A K
SERBERE B A BN A 19 1.85 £5 C 40 1.52 £5 D 4l 1.24 %, D4l C 49 1.23 5, C.D P44y B 4l
BEFAFITHEL(P<0.05), HAMGIRES LT MR EEEMAE(r=0.831, P<0.05), g5 O mWE SR
4 RPMC TGF-B1 mRNA FNEE 3835 L s @ JL T4 T 30 i i B 2T 4 Ak (% Fh X 1 7 TGF-B1 3Rk iiG 1 o
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Effect of chitosan on expression of transforming growth factor-g1 in peritoneum

mesothelial cells stimulated by high-glucose peritoneal dialysate
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[Abstract ] Objective To study the effect of high-glucose peritoneal dialysate (4.25% ) on expre-
ssion of transforming growth factor-B1 (TGF-B1) in peritoneum mesothelial cells (PMC) and the interfering role
of chitosan. Methods PMC (second generation) , identified by their morphology and immunohistochemistry,
were divided into group A (control group) , group B, group C and group D, which were cultured with DMEM/
F12, DMEM/F12 +4.25% glucose peritoneal dialysate, DMEM/F12 + 4.25% glucose peritoneal dialysate
+1.2 mg/L chitosan, and DMEM/F12 +4.25% glucose peritoneal dialysate + 0.4 mg/L chitosan, respec-
tively. RNA and protein were extracted from PMC, respectively, 24 and 48 h after culture. Expression of TGF-
B1 mRNA and protein in PMC was detected by RT-PCR and Western blot analysis, respectively. Results The
expression level of TGF-B1 mRNA and protein in PMC was higher after than before 4.25% glucose stimulation,
and reached its peak at 24 and 48 h of culture, in groups A and B, respectively (P <0.05). Chitosan signifi-
cantly up-regulated the expression of TGF-B1 mRNA and protein in PMC while it significantly down-regulated
the expression of TGF-B1 mRNA at 24 h of culture. The expression of TGF-B1 mRNA was 2. 51-fold, 2. 13-
fold, 1.68-fold higher in group B than in groups A, C, and D (P <0.05). Chitosan significantly decreased
the expression of TGF-B1 protein at 48 h of culture. The expression of TGF-B1 protein was 1. 85-fold, 1. 52-
fold, 1.24-fold lower in group B than in groups A, C, and D (P <0.05). Chitosan inhibited the expression of
TGF-B1 protein in a concentration-dependent manner. Conclusion  High glucose peritoneal dialysate
(4.25% ) can up-regulate the expression of TGF-B1 mRNA and protein in PMC. Chitosan can inhibit the
expression activity of TGF-B1 during peritoneal fibrosis.

[ Key words ] high glucose peritoneal dialysate; peritoneum mesothelial cell; transforming growth

factor-B1; chitosan
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& R 2T 44k ( peritoneal fibrosis, PF) J& K 8 i 15
Mr BB B 2T RAE 22—, e 2 DR 8 = v TR YR
JP o UTAEMIFSEIESE, $ 4k K -1 (ransforming
growth factor-beta 1, TGF-B1) J& 45 F 2 41k A= £F 4 b
PR R, 28 IN . TGF-B1 AMUS 5 T R R LE
Aefb kA R R A B HAE IR AT e b AR bl
A Y AR LT R — Rl A R A A
Bk AT SRR R A S R R B o 2 b
FW i, BA et b Rz 40 N Bz 40 A A A ] et
AR AR B E YRR . AR ST A A D RPMC
JE LT AEAL B AKX PR 5~ TGF-B1 1338, L WLEE A
B RPMC H IR 2T 4 Ak 4 Fh X [ - TGF-B1 fiY
SO, LT R HZR IR 0 T BE R VR A B iR IS R 2
AEAR LY L, IR LT BB 6 16 41 4 Ak i 2t
— I B H A

1 #REFE

1.1 &3 A

Ji3 4 103% (FBS) DMEM/F12 T4 37 3£ ( Gibeo 23 7] ) | JB2
FE F1 i ( Amerasco 22 7] ) , Angiotensin II (Sigma, USA) , JL T #E
F B H A MR A R A ] L4, 25% BB W T N B R BT
FHE A Bl 7= 5, Hy-DCFDA ( Molecular Probes, USA) | Trizol 251
(Invitrogen A ] ) , ¥ 8% i85 £ ( RevertAid™ First Strand ¢cDNA
Synthesis Kit ,Fermentas 23 7] ) , Tag DNA 2 4 [iff ( Fermentas /%
F]) ,RNase 1l 5 ( Gibco BRL A ] ) , fEfi ik — £ WK ( DEPC,, 14
FANT]) , DNA AR ( DL2000, TaKaRa 2 7)) , B JI§ B ( Biolabs
INT]) i KB TGF-B1 (Santa Cruz, USA) , 4t K fl GAPDH
Pl (Dako 23 F, Denmark ) , BCA ¥ 8 11 ¥ B2 I 7 3K 70) &
(Pierce A H) , TEMED ( Sigma A w]) , HoA Ak #3570 oy [ 7 43
Mréti
1.2 RPMC #9458 534K

f R T2 8 Rl M SD Rl 4 H, M4BT 4t 180 ~200 g,
H] R R R 2 AL R S 3 rh ORI, B HILR ST 10% 7K &5
BE0.6 ~ 1.0 ml, 7FBREES 0] K BUE IE N T 55 20 ~ 30 ml
0. 25% [ 1 §/0.02% EDTA JHALHE . 2 h J5 Wi BULSE R,
75% KSR BRI AE S ming RN TS TR TR
TR AR YR B IR B IR S UL, I I AR, A
15 ml B0 1500 v/min &0 15min, F _F, A& 10% FBS
1) DMEM/F12 35389, 550 WCAE WO T 8 2 10 40 R TR Bk
SYRET 25 em® AN S . FEIA RS 3R B0 2 BRBLA
Fl4 ~5 ml, i ASAHR 37 °C 95% 22K, .5% CO, 1 4 fE K% 3248
hIEFR, B3 R 1 RIS, REALULE LS EE
1) 1 200 A2 AR, K 2 AR RPMC (8 200 0 T 285 1 932 2 A %
FE) BB R 4 H(n=4) A HRIXRRZH, DMEM/F12 1557 £
BiJ% ;B 2 : DMEM/F12 B5FR B A 4. 25% #4585 T ; C
ZH :DMEM/F12 B335 358 N A 4. 25% 45 M5BT + JL T i
1.2 mg/L;D 20 : DMEM/F12 3532 FLioin A 4. 25% 45 %08 5t
W+ JLTHEO. 4 mg/L, 3557 0.2.4.8,12.24 h 4L 4 fu £ iR
RNA,48 h i b iz 11

1.3 S8+2 3 PCR 3| 4457

GAPDH 5[ ¥ )% % : i ¥ 5'-ATGGTCTACATGTTCCAGTA-
3", 2 X 5'-TCAGATCCACAACGGATACA-3" , F=4 K i 590 bp;
TGF-B1 51 ¥ 531 IF X 5'-CAGGATTACAAGTTCCCGCCA-3',
& X 5'-CACTGTCCGCTGCCTTCAG-3" , =4y K- B 360 bp,
1.4 Western blot % TGF-B, & & #9 & A

FESCHR[ 6 1 kAT . A2 A, PBS Pk 2 i, i A 41 g
S, AR R L4 °C L 12 000 1/min, &> 15 min, Bradford
I e B . B Y B S AR AR, 10% N U T A% ( SDS-
PAGE) #Ji2 - fu ik , HLE 90 V 30 min, 140 V 60 min, R {EE
100 V 445 90 min, WHFLL YL RS ER K 27 4R 5, AR B A1 F6 %
g5, TBST PR : IR T 10 min, 5% Bifig W34 BT : =R T
B%PE 60 min, TBST PEE: =R T 10 min x3 WK, HrIRPUIkGRRE
RN A TBST #Béry TGF-g1(1: 500) 5% GAPDH(1: 1 000) ¢
{RIFE 4 CREIRBRREA . TBST P : IR T 10 min x 3 1K,
A3 SR o S Ak e B A B-fe ig IL Bt (1: 1 000) K& HRP-
anti-biotin HA&(1:1 000) =& FWHEH 1 h, TBST Pif: =ik T
10 min x3 W, Bi% Al ECL &, =R TR T &5
W1 min J5  BUH IR L 20U K iR R A 4 T 2 kT
R PR A R 2 (0], ZE G == o s X-ZRIE A DY 0.5 ~ 30 min,
JE R B H Bhie B L s e R o R B i RS BRUR R GER
153 R EG AT A T W6 BE AT
1.5 #itsae

W 3 43 B 2R FH B T AR T H AL R A 3 (B8 25 15 = (E
HHE F RS20, Ll GAPDH /R R NS IR 18— 5% i
Y EL AR, I AT IBZH 0 h A Ry Jufie , 8 A 4% S 08 20 A X WO
BEE, L x s 7R, N SPSS 17.0 Stk f4, 411 Hh R A
AR 2 ATl SNK-q K56 . AU £ AH 5 53 #7 >R Pearson
Wi

2 #R

S2iF RT-PCR 45 2R W7, 5 0 h L #, & Wi 325 v i
RPMC 4 h i} TGF-B1 mRNA #ikJFG FTF,24 h i k%) 50% B
Hon A 4 2.5 4% C 411y 2. 13 £% D 201 1. 68 £i%5,D 41
J C LMY 1. 26 £, B I % W T W R0 RPMC TGF-BI
mRNA L35 B, JUT T BB MrscFh B9F, 24 hi, JLT
Wi TGF-B1 mRNA 93RABTREW W (P <0.05) , HXF TGF-B1
mRNA 2 3k 1 9 ) P B2 5 JOVR B2 B IE A G (r = 0.948, P <
0.01) (1), Western blot Z5R /R, 50 h [W#, SlIE &R
Hil#% RPMC 8 h i TGF-B1 & 4 A TF4h 1 F+,48 h iE ik 5
B AR A I 1,85 £%.C ARy 1. 52 £%.D 4Ry 1.24
5.0 200 C 4 1.23 £, 48 h IiF, JL T H#E TGF-B1 (2 1
AKE R (P <0.05) HLXF TCF-B1 3 F KA MM R S
Hovk B R EAE (r=0.831, P<0.05,[2),

M 1 2 3 4

—
500 by [— — —TGF-B1 360 bp

M:A47AE ;1 B TR 4E;2:4.25% M &k 40;3:4.25% ik ik + )L
T4 1.2 mg/L 41;4:4.25% ik + LT #50.4 mg/L 20
1 24 h BHJLT #5335 #5083 il k% RPMC TGF-B1 mRNA
E3eiy:0p-A10]
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1: 2T PBL;2.:4.25% ik iR 40;3:4.25% Wik + LT 4%

1.2 mg/L 40;4.4.25% %% + LT # 0.4 mg/L 41

B2 48 h FJLT ¥EX S ¥R 15 Rl # RPMC TGF-B1 EH
FRIXHIF00

3 itig

Wit 1 NS AT 8 A A SR i AN W 4t v IR B U
SRWGX —E I A B WA 2 EE A R 37 A ]
TR LS R AT RE Y B , T I R] Bz 4T K | [
P A S R Y Rt O N I 3 2 ) o 41 44k
SN NEAS MBSO, Ak TE D g bR BN B8 RIG BRI
FHEURRE J) T B, S B I3 B A DGR M IR 2R A 25
?I—F_U'g] .

JUT HE S 2T 4 22 W 2544 T D) REAR AL, B AR A
“SAYERT PRI WAL AR R A
U AEWIE TR S SRR TRz P T B 2 R e
AR B8, Tl S5 il S i) 200 22450k, Sk 30
FRIBENE A S ma s ™ . ERJLT
W B SR Al = o T AL S LT BT (chitin) 28 i
N- 2Tt HE PR AN T i 1) Bl i) — b 3R B A 4 e, o —
T B RAFAE YA A Ve A= 0] A ke S 2B W 23
1 2 i 40T B2 o, b s 8 24 4t A B S 410 )
YER, B Z AR AR TR A 80k %, H B kAR 5
HEVRZE I : OB LT BHEER BLA s 2
1 R AL | PN B A A A T 00 s T 4 4 AR K Y
AR TG SE 20 S BB B, I E IR P A,
W ARG . QB AL T BHEER AT R 1k i A
ATV 1l £ 4k 2 AR B, DA T2 T R i Bk AL Ak T
TR LR % . B F LT WEEE IS A T i 2k
W B R A R B LR e 0

MNHIT UL RTA A, 5 | T 5 45 4 o fi ek 78 1 e 2
DR 3R [ A FRCET 2 AT L ) P B A A Y ) 3R
(B3R AT 2053 [l RGN I B 2T 4 Ak i A= AL R AR
HIR A A, BT R 8 PD R R LK
LR AR AR PR SR A 4 A D 35 5T L R I A8 A A AT R IR
T 0 N R [T s 2T 248 4 B, At ] ke R () B2 440
BY%4 531k ( epithelial-to-mesenchymal transition, EMT) ,
Hp, 28 EMT e iy WUBLET 44 2 2 5 I s 2T 4t
e E 2N, R, I PR X EMT B35 T RE2s
JEZE WG R AT A i R AR . A IR IS R) Bz 40 i % A= EMT
ERET , AR Z R OG- Z2 5 H {3 TGF-B1 2
FPXPERVE R o PR, FRATT % 52 38 AR e )
A Ry sl g, LT A TR R, BL TGF-B1 1)
BRI UL H bR, DL B R TL T X IR

NI B2 A EMT % 2T 4RAL 1 Bl it VR o FATT i
WFFE 25 18+ (D v A I 28 YR PT R J8 A U R JEE I 1 24 i
TGF-B1 mRNA FIH A F i ;@ JL T Tl f
L HEAL R AR T TGEF-B1 Fah YT . Al IA
R, JLTT MRS o I 225 00 IS 2T 4k Ak 4 A J
R R B4 1R L AT A T RE N IR 2T A 1Y
By il R (A B
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