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A Series Studies on Mechanism of TGF-f3/Smads in Peritoneal Fibrosis

and Regulating Pathway
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(Department of Nephrology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; Peritoneal fibrosis is the most important complication in maintenance of peritoneal dialysis (PD), also the main
reason of the changes in peritoneal structure and function, the important factor affecting the long-term survival and prognosis in PD
patients. TGF-B is a multifunctional growth factor and also a key factor in organ and tissue fibrosis. We had carried out the
following series studies focused on the mechanism and regulatory factors of TGF-f and its signaling proteins- Smads, in peritoneal
fibrosis: (the role and mechanism of TGF-B in peritoneal fibrosis; @ Over-expressed Smad7 in prevention and treatment of
peritoneal fibrosis; Bthe role and mechanism of TGF-B/Smad in acute peritonitis; @crosstalk between TGF-B and other signaling
pathways. The Results showed that, TGF-B1/Smads signaling pathway played a crucial role in the process of peritoneal fibrosis,
and over-expression of inhibitory signaling protein Samd7 had potential clinical value in prevention and treatment of PD-related
peritoneal fibrosis.
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W2 R AT (Peritoneal dialysis, PD ) J& B IERE AL
BT EE 22— PD VR LRI S R — A
BT IR IR AR TR
RE T REHE , th o> T W BUG BRACR I, S itk
AR )T 4 a5 VR A A s A BE A ST Y
ATE T, WA SR, JUH PD IR RYHT 3 ~ 5
AR BT A A AR AR TS B2, 4R PD ok 7R
rh SRR B 5 Bl A B ) R 7 VR R fl
LR 98 1 B2 52 kAR 3 il A ST AL Y
Az FECHE IR I, 2 N IR HY I IR B 1) 32 2 i
PRl 22—, 002 1 24 M JRE 3 By i Jee vy 32 BB, H i
I JC AT R AR A R I ik 4 DR I PR R a7 A AH O
JE LT AEA Y e A A AL DT S5 R i
FP Rt , 2 H AT AR AR AR Y — A B R AT
e R AEFF PRI B N\ e BRI A, R
N REE L AE RN T RE O (Y E LR, o5 i 3%
g NACIIAFIG AT S i B2 R R0 IR I 2T 4
A8 A HE AL B2 By i 15 it %t T By 1k s AT 41k B
A E BB SRR RSB, A IESE
7R, TGF-B J& Z Fias B FZH Sk A= 2F 4 A i OC
B, FEhE T RE S E 1 Smads 1YIE AL
RAEVER . W R Z R B A 2 £ 41k fn
B 2 2 Ak 25 4 AL W 25 2 Ak LR 5 2 4 4k
(1 % A K &3 5 TGF-B/Smad {55 H AT 1k, 5
S b e u TR B AH M 1) JUL K £ 4 A i ) B 1k
(epithelial-mesenchymal transition, EMT) L4 fZ 4ff g
HhFE i (extracellular matrix , ECM ) B9 45 & BB A
Kbl FATEXS TGF-B S HAF FH 1 smads 7EM
JEELF A A b VR FHAILIR S 4 R 2R AT T R Gt
5%, ¥R T TGF-B/smads 75 T4k AL i pd 32 %L
VEFIFIBLE , Ryt — 2P R B 1k 2T b i 1
JBESE T IS A Bl AT B

1 TGF-B/Smads % %4 32 3 ¢

TGF-B Ak A K KT B ( transforming growth
factor B) JE—ZIIREME KN R, H 3%
VEF TR A s ok, 2 50006 % &
W AR HE ECM B ORI ] 50028 J I 45 = A i £
FEH S & B AR AEAL I OGP I F- . TGF-B K
LR EEEA S R RAAR (TGF-B1 ~ B5) , TGF-B1
~ B3 AR TS B NE R IR R 20 M T
B TGF-B1 #1-B2 ({HAH 1 TGF-B3), TGF-g H

=R ARIEHY . TGF-B receptor I (TBR 1 ) . TGF-
B receptor I (TBR II ) .TGF-B receptor Il (TBR
), TBR I TRR Il B A 4, 5 22 IR/ 1 E PR Y
WHPE, TBR I AT B EAS SRR MG R 15 RIEZ
G5 G, ITF WL Ak A2 VR I PN 25 R 3, 326 T A% 388 1
b3

TGF-B1 fATEMRZ N (R il i, iy HA [
g Z AIAFTEE S B MIRERE S, B Tl &
ZR W55 T I 45, Horh Smads 3l % 75 4% TGF-
B1 /Y ECM AR i & v b - 43 B B0 4
fii, Smads FIEILIIRERT 430 3 26 52 R-
Smads (Receptor activated Smads) , f1$% Smad 1-3 .
Smad5 Smads8, 5% — 2% Co-Smads (Common Smads) ,
1,35 Smad4 . Smad10; 55 =254 I-Smads (Inhibitory
Smads) , f14% Smad6 . Smad7, ' Smad2 Smad3
Smad4 Smad7 25 TGF-Bs M5 5%,

Smad2/3 J&SZ K JH 17 A Smads, ‘B RIBEIRIL
& Smad 38 B 1Y 2 KbRak LN p-
Smad2/3 Kk 1) 2 /b B 50K 25 12038 B 00 1) 72
B . Smad7 JEMHI Y Smads , T RE S B E AP Smad
i, AR TCF -B1 A F /Y ECM BYH

2 TGF-B 12 £F e 4L a9 1 A &
AL

TGF-B1 J& 5 22 14 7 20 A X 20 2408 45 1 i
RO A 7, R Ry . OXTEF e E 1 4t i
BIRIEEEOEVE R, @FE8E ECM 774, @oas sy
WAL 42 R B I (MMPs) B ) 70 5 355
()3t 5 40 R ot 200 B AL 7 1) S i MR 2, TGF-B X
R T45 43 i F41- A (b ) S LAt I 2% 21 44k
PUNW KO R AN S B AN = AN
PIR EIE 38 BT LR AR I

FATHIBFIE R IR, TGF-B 1 I8 [ 2T 4 1k 3 i
i B BRI R AR K UM i Jm
AR B 9 i 20 VR O 17 238 TGF-B1, 8 i)
B AR FE 0k TGF-B1, I B B b TGF-B1
B 7K $2 3 T e T IV Y TGF-B1 A 7K Jd 25 B
G, PR/ I I Sy 3 M M TGR-B1 (14 S5 B s
[, 7E K BRI B2 - AR AR B 0 5 vt & 3, Bl
WL AL UERR , BEREA1 200 TCF-B M HAF
S Smads 1 FRIBAKCTE B EW &, WAERIEN
G A R ) g A B o) 1R g R AR R
TGF-B W RES 5 T M LT 4eAb 0 K Ak K R 7
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Ji I 2T 24 A i AR A A g i A R OB ) 486 I
RIV20 L A1 35 S 0 3k BE ORR TR ATT RIS S e A
I LPS 755 1Y AT A AL AR A B 4 J] A R A4
ARSI =S v 2 T O I i R4 R
TGF-B1/Smad {5 53 % = B 16 4L, M BHWT TGF-B/
Smad 175 518 % ) 8. 25 ok 0 A R B A 3 T2 D e
Ji T bRk e -2 (RGN ISR SE , b i
BV AT L dd 3 8 A UM B ) iz 440 it 5 4 4 41
KHF (CTGF) iy 2k, AT §EfE A TCF-B FiiFfY
FOER 10 20 A0 6 A5 S5 B o R R A ik L, 5
AN IE TR, A FIRELF b il & A1)
AN, ERE AT LPS YREME HEIE I VEGF 1Y
F2IR e IERE N A A B A, DA TG i AR I
B AT Rk A, J AR e

3 LA & ik Smad7 2B R 4 AL
5 ey Ak R

AP, TGF-B 3 i i HoA5 526 11 Smads
o H R 2 R 15 1 Smad2/3 KAEE Y 2F ROV
TP M5 58 11 Smad7 7] LU 995 Smad2/3
(175 4k Smad3/Smad4 595 52 A ) 19 T8 B A% e
7, BT TGF-B/Smad {5 %8 B A% b, HoAh 273
FORFSEIESE , FJE 33K Smad7 7] g 2 25% Smad2/
3 TEAL T B BEPE IR 2T AE AL TE 1

FATAE R SMIF ST UESE 57 TGF-B 0l &g 2 3l
VI 5 ) 1z 40 L Smad2/3 14 23k FE AL | T4
Bf, 845 43 R A IR 7 4 TL-1 [ TNF-a  ICAM-1 %5
() R TR I I R) e 40 e A 5 434k, A o1 3
ki Z  FEPRIFE Y TR 23K Smad7 AT I 3 0
Smad2/3 (TG 1L S A%, $U0 il JE ] iz 440 e 1 2
o34k, 7 Smad7 787 1E I ] R 240 B 43 Ak
(AR,

TE K BRI R 2T 24 A A5 780 05190 3R AT 4 F 9 3IE
S, FEPEE Y T E K BUE L 218 3K Smad7 AU
AT DL 35 30 ) o R LPS A S0 Ok U T 4 1k
Y I IS 2H 20 TGF-B1/Smad 15 53 % 114 185 J3 0%
b, 18T S 25 R RS T B2 AR B 1) A oy Al i A
0351 40 B A7 56 S5 A T AR D/ R OB % i A0 i 1 R
e, 0T 9 R UM AT A R A s T
e

WE— AR R B0 FE B S A K IR
HELF AT | BRI A% Y2 R 3K Smad7 [FIFET]

BB I ZH 27 TGF-B/Smads 33k KM HAZ 5
BTGk, A0 RS2 2 R AE A A i i & b
B A 04 B Ak B I 1 R 8 N T e i, 3
OISR E R ETIRE, R LR IR IR
S5 A R R W TE R I RIS T AN E

4 TGF-B/Smad £ & M X+ 49
V& A B AL

ST AR 2 A s, E R AR
R AR TP R AT AT R B B % 4 Smad7
AR SR, nT DA I K BRI 4 21 )R
TGF-B/Smad WL IBFE S HEH MWL, HiE, K
FEE A 2 019 Sy 8 RE S I b 5 48, 3 TR 4 i 41
R 2 | HF A RTIE B NE M, RAE T3R5
B R B IR DR B 2 N R, $28 TGF-B/Smad
AR — X8, 1E 2RI R AR B AT GEA AN
(] AR BILART , B AS 2 00 ) 0 T £ i e VR . iR
IR BT A RIRTT RIS T LR s R, vl
AT Ml AR A M T PR AR AR TR F R T e St
FATHAT A B PLRIBIEFE 7 4558 % B, TGF-B1
AE TP NF-kB B3 AR EH , i i
p38MAPK 15 38 [ i i ok = AR RAEH Y, 7
SR R AR, L JHFIRNY TCR-B1 BERT I
Tk 65 ) Bz 200 B Ak, 1T % AR T 4R AL TR B, S
A S E 0B A AR R, B0 A R R, I
P35 Smad7 3 FEIIH] TCF-B1 Rk, AHE
REAM ] 9 RE BN, ST INEE 1 A E SN, $ 7o ok
FE 5 Smad7 B i HE BE 27 2k Ak 1 3 72 v R 1) 1
HAMERARIRAS T AT By AR 1 ROBCR 2,

5 A TGF-B £ A #4945 5 8 38 B AL

5.1 MAPK ES¥#SER

MAPK {55 % T3 [ 3= 200 A M AME 5 08
P (extracellular regulated Kinase, ERK) | c-jun
SHE R A i i (JNKSs ) A1 p38 Jm i, FRATT B A
FEP2U R JNK {5530 B 13 AL X TGF-B1 5+
RO BRI ] R 200 i 1) 2 o0 A ot A B A T A A
AT TGF-B1 n] LAY AL INK 5538 #% - 15
SR U R TR] B 20 % A= 5 oAk, TG INKC A )
FIRE A ] TCF-B1 755 1Y K B AR 7] K2 41 Y -
SMA J 5 T iRk BIHDL K E-FS R R RIA T
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P4, INK 38 8% B 35 AL X TGF-B/Smad 155 18 f& A
S EMT A S AR Tz AR AT g2 i
WEIR A Smad 1 T ] AR 2 XORSEBLAY  FATT Y
WFFEIE B TGF-B1 M R AE FHJ2& p38 15 il I
AF19 . TGF-B1 AT LA A PMCs 42 40 it ¥4k (X
T-(MCP-1) B3k, 1 R 12 F 400 il 75 B W p38 (1)
Rk vl LA 2 0] TGF-B 5 5 MCP-1 1 |-
WL, HREANGEMS TCF-B/Smad {5518 1 1Y
WAk, $E7R p38 5 TR E N TGF-B T {5
I A T AR RAE R,
5.2 Notch {5 5@ &>

Notch 15 3 [ J& — S5 7E 2 F 240 M 53 Ak i 7
rh e S S FH 38 1% . Noteh 1 R — i 5 PR 2 1 5%
1A, H ORI I A5 Hes 25 JE R R ZE35 ATy
T B /s 7 1E 5 B IR ZH 2L A Noteh BLAA Jagged-
1 F1 Notch 3 B T PP R F Numb 09223 5 1] =
B S 10 K BRI BE £F AL B TR b | e R 4 41
Jagged-1 Notch-1 Fl Hes Y3534 [ 9# Numb Ay
FER N, UEW] T BT 4 A B TR Noteh {5
S, 2T BN, TGR-B1 BEfE
LA 2 AT ) A 1 5 =X TR L KR PMCs 119
Notch {55 1, JESZ Notch {55 il i /& TGF-B1
S5 R R, 1 BHET Notch {55 AT LA 4 i 2T
YAl R BRI R RS 2T AL O R ] TGF-B1 155
K PMCs a-SMA (COL- I 1 VEGF {353k,
FEH Noteh {55 V85 16 B 2F 44k A ML 38 1 A
T TGF-B1 55 KBl PMCs 0955 70kt FRS2 PR
7 F Notch 15 51 5 Smad 15 518 I} Z 8] 19 ¢
AEAMBAE T Z

KNTRGWIE T TCF-B1/Smads i LT 41k
i TR Ak RO AEALE], 45 SRR TCF-B1/
Smads 5 BEET4EA (Al FE b A4 T O, R
KIS S8 samd7 XF 18 J5 # AH o i K
21 YAk 1Y B IR HLAA B AR I R N A E,
BB T EBR LR E E,
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