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BBV TR AEY # il B . P TGF-B-Smad . Wnt/B-catenin Hippo % /> 5 15 =5 #% 5, A F T H EMT,
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YL I7 I 41 A Ak 28 A SR A — S 1 228 AR
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Research progress of epithelial-mesenchymal transition on

idiopathic pulmonary fibrosis and signaling pathway
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('Department of Integrative Medicine , Huashan Hospital, Fudan University ,Shanghai 200040, China;
*Institutes of Integrative Medicine , Fudan University,Shanghai 200040, China)

[ Abstract] Idiopathic pulmonary fibrosis (IPF) is a chronic fatal disease and its pathogenesis remains
unclear. Epithelial-mesenchymal transition (EMT) is a biological process in which differentiated alveolar
epithelial cells lose epithelial characteristics and obtain mesenchymal cell morphology and migration, which
is a transient and reversible process. Blocking the signal transduction mediated by TGF-8-Smad, Wnt/3-
catenin, Hippo would be beneficial to the inhibition of EMT, thus help inhibit the progression of IPF. The
authors summarized the research progress of signal transduction pathways related to epithelial-
mesenchymal transition in IPF , which would provide scientific basis for the preclinical use of drugs targeting
EMT as a therapeutic strategy for pulmonary fibrosis patients.

[Key words] idiopathic pulmonary fibrosis (IPF) ; epithelial-mesenchymal transition (EMT) ;  signal
transduction; TGF-B-Smad
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. HHTIPF 896 J7 259 2015 4F 2 [/ FDA 4it
7 0 L IR 2 B A e Gk e A AN e el R A e AR 4R
1= FH 1 i 3% 42 (forced vital capacity, FVC) , AS fE 4E
O 2 Y AL HE R L R R B 2 00 UE i SRR W b B
At 0] i %% 4k (epithelial-mesenchymal transformation,
EMT) 1 IPF & 9 BL i b 09 VR L AR SO0 R & M il
4 rh EMT AH G B 32 2205 5 i 52 38 B AF 5% ok g
E—25ik .

EMTEX EMT J&—f I Bz 40 2% 24k nl
A3 W6 41 it 71 3£ i (extracellular matrix, ECM) A4 [a] 58
JoT 40 i, Ao 21 4 Ak 9 17 < B A7 A, S B 4 2R
BN, b R A0 AR 2 T o i RS R | U2 40 ] G
B ARe P A4S 18] BT AR A2 ) A0 - F- 1 LU 2 1 (a-
,a-SMA) , N 5 & & 1 (N-
cadherin) , P & % 1 (vimentin) , EM T #H & 5% 5 K 7
M2k, DR AN s B E AL R S, EMT A 3F
AR MR Al . 1 B 5 G k& B a2 s
B AE B AR A OGS T BN IE R M D &g,
16 IPF v 3R 30 il A 20 20 BB 42 5 T A0 2 48 Mk
e B M AR AR AT R T R A, S I B 1R 28 A R
ZE

EMT ZE i SF e L B9 1E A IPF (19 41 2100 3
PR AR 2R B Sy it 5 DS S AN R 1Y) 2 AT PR R B L
HEARGE AT, X SRR XY 2 35 b 7 2
7 75 W 4T 4 40 i #% (fibroblast foci, FF) —— 7= /4
ECM 1 B £F 2 40 i/ WU B £F 4 40 i iy 42 &0 0 T
TEH RN EF 4E A0 2H 2L i S A AR 21 4 9 Bl R
WA RG24k, & T IPF BUAT 4 40 i % b
JICET 2 4 P/ L £ A 20 B A Ok TR — A AR AL,
PG5 N N o R R A R |
JH B U A A B O I A 25 4R RE A ) AT EMT
S B il 96 T 789 - Bz A (AT ID)™ . 78 il 27 4 1k
/N BRE A T AT B AR S R GA BRI B R, Rk
[B0) 75 5 b A 0 00 A0 B LA B R OR TR R SRR T
EMT 1 Ji 2T 4 41 Jf A0 L0 2T 4 240 i 53 W0 B A1 ik o
5 B 27 2 Ak i E R 7R il 21 2 Ak Y e 2R B R
TR CHEEERT . L, BB EMT M CE S
i B, BE SRR ] EMT 19 25 %) ) BB J2 16 97 il £F 4 1k
M IR

EMT {5 S 89#E 242U 5 ml DLk e 40 i
A A EMT! o 7602 M v, 5453 55 6 1 R
Bi R = A Bk ARRE AR AR L A L TR G
ZE L L ML A ST A R A A S EMUT W LE (9 i &

smooth muscle actin

PRUZR o I 45 R PN J5E 0 I 38 (2 1 5 e o 4 &) 7E il
A A NI R0 N R A D i I VA G |
J 52 3 2% bR SO N R I & AR AR BT B
R A BTTE N R AR R L 51 R TR R S
S ION TN = G s i BV iR s e 1 S i A
PR R o RIKRBERMMRmMEERERD C
(surfactant, pulmonary-associated protein C, SP-C)
2 fil 22 VN JE I R ORI EMIT T DY ) 8 AR 1 T
ALEERE 1 (inositol-requiring protein-1,IRE1)/X & 4%
4 % 1 1(X box-binding protein 1, XBP1) {5 5 i %
A] 3 3T A 5 5 5% B F snail 1 R IR A2 UE EMT 19 ik
J'& AT 5 S £F 4 AR B A, ROk & T
SCA M Ah B T %) B 3 14 0 AN AN 2 £ 4k b B 25 28 T
HAT DU5 S i 2T 24 40 M 09 800 |, 1E R 05t n R 41 4 4k
P RR S I R AR P BN S5 IR TR 2 11 B A BILAK
gk 1 Fh AT LS AT I 40 i v 9 TGF-B A5 5 3
B DTSR Bl 17 ils 21 248 A o B ) 161 39 v ok Y 0F i
AR Ak, e FE AR BL N A il 21 4k 6 1 9 B AE L B S T
It L A A2 A HLARSK 0 B R AT T AT 4 2
] fr) B2 LI R0 oK o L A i AN B T R (5 S
IO TS A6 1) L A AT RE 2 B R b (2 R FRATT RS TP AN
oAt 27 4 A 5 i B B A

EMTHXMESER O30 8 R, HEEMT
B A5 5 &% 308 1 32 B HE TGF-B-Smad . Wnt/B-
catenin,Hippo ,Notch \NF-xB il i# 4 (& 1), F i LA
B = A 41 .

TGF- B -Smad @& % % b A& K H F 8
(transforming growth factor-beta, TGF- ) /& 3K 3
EMT f A KN F . TGF-BREMIE 341k
AR F B2 A B0 & (activins) 2 R HIE S K&
#E M (bone morphogenetic protein, BMPs) 1 H: il Fi¢
AR ] — BRI S BRAA, AT e e B U S
P B 32 A4 (BD 78 24 Ser/ Thr/ Tyr #1952 1K) 1 —
TCAL A RAE Y. I T R A0 i A R a6
gE AW E TGF™ , i6 L TGFB1, fit & 15 5 & H
Smad2/3 fBEER L , 5 Smad4 I BLE & W IF 5 i A
B B4 e kN7 SNATL L .SNAT2 ZEB . TWIST1
5, JF WO 1) 78 BT E PR B St ) 0 o -SMA | N-
cadherin  £F 3% 8 (M PE 8 AR, e 2F B R 40
g A, W1 B G A R A E) S BT M Y R B R
Jre b R Al AR TGF-R1 7 il 21 4 4k
@ EAEH , BB TGF-R1 nl L& 42 fili £F 4k 16>
AN, TGF K% i 5 BMP-7 7] & 4240 TGF-Bi%
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Fig1 Flow chart of EMT related major signaling pathways
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i, 28 TGF-B RIT#ERR AL , 70 ffk 40 i 15 2R 4 1, 4 it
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Akt/mTOR 4§78 TGF-B/% % A9 EMT e 56 8 1
RIS, BFSE 8 mTORC i oF 41 g iz 36k 112 2%
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4 500 25 54 E- A5 &G R R 2R I8 K 988 X
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BB R A% R DL o A 5 PISK G B
EMT # Ji , B AR ok 75 29755 1 K UM £F 4L

Wnt/B-catenin 18 %  7EJili £F 4 b R AE T B
25 M Wt/ B-catenin i # , 76 35 32 (R 10 % B2 i 26 FUAH
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T Wt 255 4R M Z A Fzd JF S Z B =02 &
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TR e S F 456 W0E H bR SR, £ 2 240 it 471 25k ot
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