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[ Abstract] Idiopathic pulmonary fibrosis ( IPF) is the most common, fatal interstitial lung disease with
unknown etiology. The current hypothesis is that sustained injury imposed on alveolar epithelial cells leads to aberrant
wound healing and finally pulmonary function failure. The unknown pathogenesis heightens the difficulty for anti-
fibrosis drug development. Only two drugs, pirfenidone and nintedanib, are approved for IPF treatment, and medical
therapies against IPF are still in urgent need. Now researchers are focusing on new indications development for
approved drugs since they have relatively detailed pharmacokinetics and safety data. Thus, effective drugs will
rapidly go to clinical trials, and the development cycle will be greatly shortened. Here we summarize the basic
science studies for different types of approved drugs against IPF and hope to provide reference for development of
anti-fibrosis drugs.
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ek At B, Ml v A b R 40 B (alveolar type II
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IPF (14 % 5 2R I 4F % 22 6 388 0, 32 W 7 5 40 4%
I A i 4 55 5 9 B T B 155 00, 4R 0 T 3 i 5
] 35 A i 4 =X (UTP) g 3L 50, 388 3 68 T 725 4 9 %
CT(HRCT)"™' . E R, I B A 2 0 — 7T 2iE < il 27 4
1o A fE WA T TR MR EIF R E K.
2014 4£ 10 A, 2[5 FDA #t#E T 2 #iAs7 IPF 1924
Wy I e R FILJE A e A 0 IR B 24 78 2014 4F
2017 443 B F RN BT . BARIX 2 Rl o 4E 1k 25
W4 B T RE R [ W B b BT A A A IPF,
PR, i B 4R ra sy ik

25 A S — i 26 W O SR 45 S B R I
[6] , W AR BF 2 B AS , 0820 BF & KU . — A 7 26 b i
AR ZAE BRI, TR RA L 10% .
b T 25 W 64 2 B 2 A S 2 A v R Rl B
R % 0 T & BE AR PR HE A I PR PR A | X 0 R R
LYW R . ASCREE T 42 48 Eigy
W1 TR 7 TPF B0 20 I 30 4 26 2 BF 90 485 R, i 1
JIF 7

R 1 ATEGE NIE b 259078 TPF A il R B &

2552 W) 2R

B R 258 B EJE (imatinib) (%% & JE (anlotinib) (7% I8 JE (gefitinib) (&7 J& 2 JE (sunitinib) (W44 % )2 ( ponatinib) ik ¥b
# J2 (dasatinib) {H 47 % J2 (bosutinib) (R $7 3l JE (sorafenib) A5 % JE (ibrutinib) | 70 F) i i ( thalidomide )

A LA 9 95 25 P (losartan) F 3535 ] (lisinopril ) T P§ 2 3 (macitentan) fH 3 5 51 % (iloprost) ¥ i fl 7T ( pravastatin) | % &F
MR (fasudil) PG AR E (sildenafil) (BTHEHALTT (atorvastatin) (S I % (cangrelor) K 3#5 i /K (minoxidil) | # i
G 5 (treprostinil ) | J& 7] 3l /K (nicorandil )

ik # Z VR (doxycycline) K H Z (minocycline) | B %5 8 % (azithromycin) | 7 155 % ( rapamycin )

(W eSS EE] — HXUIK (metformin) (ZEA% 51177 (vildagliptin)

W W 22 GE 9 95 25 ) B %% (ambroxol) (N-Z it 2 &R ( N-acetyleysteine) |52 flu ¢ % (olodaterol )

PR 24 152 R FEH7 1 (esomeprazole ) | HLAE HFR (obeticholic acid)

Y #E 2 2% (melatonin) 3L M K[ (idebenone) (K ik $7 %2 (edaravone)

HoAh & MR (sulindac) | b 5E (rupatadine) bk B 2T (tamibaroten ) | S fil Ml i ( niclosamide ) | 3 P4 7 ( diazepam ) |

B IR B AR T S B e (tenofovir alafenamide fumarate )
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HIL ) 30 P i A BT 245 9 0 IPF fR 7 S it 1 nl
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G TR AL ok 400 1 R0 AL A T RE XS TPF A7 R0,
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BCR-ABL il c-KIT #4535 24 5 S P 1% 22 IR 8 g 410 il
b I~ AT O 1 1A N R G X B SN P B R 7 N
( platelet-derived growth factor receptor, PDGFR ) [ %
SR S PE AN o-ABL OB Y T5 PR, 10 A Al A K
[HF--B ( transforming growth factor-g, TGF-B) %S 1
e 2T 2 1k PR 7 14 3 38 LA B 80 21 44 200 JHL 7 14 4, K
P AR AR R /0 BRUN £ 4
A ASE R T A K375 S 8 0E TR P 2T A Al /)N BRUASE 2
BA A gEAi 1" BT R I A A
BICH A 25t 25 e o . s
B JE S — T B B 22 B A T G TR A A o) 5, FRAT)
AW BIF 58 B2 % % Je ie il TGF-B1 55 /NI
Jits ¥48 & SE AR A 0L K, 00 T BT A A0 ) B A 2R
WA 2 K T3 f epidermal growth
factor receptor, EGFR) & — Flt 5% {4 & 2 2 I B , 5 40
N BEARES B 5, 23 T Il 27 2 fb A5 7 rp i 2F 4 1 5
s A EGFR 42 1 6 4 1151 T A £ e 1)
TRy il 27 AE AL B9 A i E R JE MRl BLM 3% = 1
EGFR W2 4k , 8 ik 10 i 5l 27 2 20 M 09 A= K A5 5
NF-kB %5 Sy g i dedk" " o &R & Je g
B MR R AR JE #B 2 22 B 1 2 TR e 41 o R L 1E
AR R i H TCF-B1 15 5 & % 25 ROk 42 fif BLM
/NI il £F e AL T ik b B & PDGFR
Sre 4 BiE 0 A 500, 0T LA ) PDGFR-oo 9l 1O 35 1 |
Sre W i 1Y 3% fb . ERK1/2 {5 % | Sre-SRF {5 5 il
TGF-B1 15 5 2k 2> WL 21 4 41 it 1 335 Ak A0 T 1
DURL, 5 5 G fif Il £F e A g9 1 ' S AR
JEAERY Il AR vl % 4 T s AR AR AR AR
R 1 T 2 TR TRl 411 1) ) 3 R ) 4 1) 2 DL i A —
Se AR ) 2, A0 v AR e, B 4 R A A TR Y 4
B A0 ] A8 I VORI 98 RE ST AT B T G i P SR B R
7 AN 2T 44k Rl 34 R M TGF-B1/Smad3
R [ 00 S 8 T P A
2.2 OMERBHY OIPF PRy AE =B IEAY
O T YE A DX B 1A B D 15 2 AR A8 i AE 2T 4 Ak
HAMER L . A XA E M0 N 20
(‘endothelial cells, EC) ,(HW A5 1) EC, Hr & F 3
Jit e, =6 A0 1L R Dk 22 18] B WD I S R SR
L AT AR S| R IR R PRI i 2 2 T
e HLAIRIT IPF 9T,
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A o LR HLIR SRR YT Bl 00 9 10
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fy = A AR G S 3 ) TGF-B1/Smad 3 3 [ AN
RhoA/ROCK 3 4 B 8 1 o 300 4 Il 27 2 Ak 76 3
A8 AE & H TR 97 5 M 2 ke Dy 68 B A, 38 o 40 6
ERK1/2 1 Smad 3 #) i /2 £k >k 410 il fili 3h ik P9 1 4
L R0 2 JUL 240 B 1) ) J5 2% Ak, 0F il 2l ik v F A i £
HeAb A MRS BT AR A YT R T A O v
T2 L , 38 3 70 ] HIF-1/B-catenin 18 %l EMT ¢
T AR S B /N BB AR 4L P A 25
IR T 145 388 Ao 40 1) 2R E ok U 4 BLM 375 5 1) il £ 4k
B0 K b R R — R A Rk B T A
A8 FF 5K 2, 38 o R R R AL L T A R R
1 i ( matrix metalloproteinase, MMPs) fil TGF-B1 [
FEIR WD B I B DT AR T R A B 45 A A
M2 245 )8 AT M R W) 2 38 5 i 45 eNOS, iNOS,
TXNIP Fl HIF-1o %5 [ 7 B 32 15 A B i i 27 i Ak
2.3 HikE 1984 4F, Seggev 4 I 1 41 i 19 A7
TE 235 BRI 1 B2 4 i 32 4, 53 AR R P AR £F 4
PG 2 I S B R S kol s KRBT R,
75 IPF HR 35 1 52 4% il 96 9 3% ¥ ( bronchoalveolar
lavage fluid, BALF) H, il B 5t it &2 {2
BALF v () 21 1 %5 i, DX eV 22 iF 5% 40 % 4l 17 5 i
AL i I R AE—A 0 T — R R R
XTAN A A RVER, bt A R 25 T 8 S
2.

ZVGH R — Rl U R R P4 R, BHA W
MMPs Bt & PR 7E U B s A4 e 08 T %
Uifg . 7F BLM i 3 (/N R AR 4L B v 295 36
] 3 I ek 2D 2 M 20 M A L R AN B RE l  9 E
0] At 960 iz 0 i b AR A PR D MMPs ) 7™ A ik 2
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FIPY R A 1.6 JA0 25 I R At PF——Z PE ER K HL
Jifi £F AL (HE 15 : 2017101323 ) o KIEH R ZEE S
YRR KPR R BREA PR DI RESL 8 B Bt
g BUR TS PUER UK B A 2B T R 5 RS 5
ifiE ., Kalemei 2" 38 5ot A 0 ME 04375 5 19 /) B 2F
AEAVAL Y I, K 1 P53 — 7 [0 2 o AR AR A 40
K 1K S ht R AE R, 53— J7 T 2o BRI —
1, BH AR ok SR UG KT (908 & 45 BT AR AR
FHM B B A AVE . BT & B2k AT
JUI K N BR 2T A 22, F 5% 3 W ) 247 75 3% v B 3
U/ BLM 35 5 14 Jili £F 4 £k /I BRL A4 2F 2 Ak Fn B il 14
it Dy e S, AT R A AL ) X6 e R M e i R I
PG B L S — I IF 5 2 I G o Y AR
F AR 2 L 57 NADPH 4 Ak i (4 7K -, DA T 410 i)
TGF-B 755 1) LB £F 4 20 I 53 £k i il 2F 24 16 19 &
T A R R RO B P e B, A
P& m-TOR, 3@ & 8 in S i #Y p27 7K F FIFEAL Gl
IR p21 ZKF-52 M 5245 ) %) 4 S 40, D 9 /0 (1]
JIRC % T 24 240 R UL G 2T A4 A e e Y LA
—IF 5T o, A EE 2 AE BLM % S 09 K U £ 4
PR AR A 25k, e HL R A R B B Shao
2003 3 PQ 5 G0 /N BRI 2T 4 AL TR S B R
AW T8 TCF-B1 I o-SMA Y 52451 10 /N Ui £F
AE AR
2.4 RIGRBEFAY LA 4 40 M A T L Y A
BT 2 AR I g AR, — 7 1A A I R
VA, 2 AR FLIR , GE S R AR 40 M A pH TS TGF-
B1, Bl J5 5 5 WL £F 4 40 i 43 4k =% 5 55— Jr i,
1 IPF /1 =R B2 (tricarboxylic acid, TCA) 1§ & 4=
SEH L TCA TR = MR = AW R B2 5
AL T A B AT R A X BB ST K
IPF 13 & 5 AR %6 AN 7T 45
ORI — ] TR 97 2 AUBE B 9 SUIE2E
W 2h AN A 230 . #F BLM 3% S 1 it
e/ R/ R BB AL, — B XU R 1 R4 0
FUeFAEARVE B 7 Sato 251 I\ Sy = HORLAIG 3 it
I I R VTS 2 B ( AMPK) 0TS 9 il NOX4
2 IK M55 TGF-B1 A 3 19 41 L A% 5 1% T L
JREF 4 A1 4 4k . Rangarajan %67 % B, = F1 XK
] LU B 48 & A 1) il £F 4k 46 18 B 3 ), Kheirollahi
2 U g SR W, R OU I A A R AR
il TGF-B1 {55 & 3 W0 ok Ak W) I 4 34 5 0
T 2 AR A G ST B8 755 il ok T 24 4 i 1 g A
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R IEYULF AEALAE T o A% 50 7T & — Fh — Ik 5E ik
Wi -4 ( dipeptidyl peptidase-4, DPP-4) {51 , FH T
J¥ 2 RUBE PRI . Suzuki %57 g — I 5T b K A
S04 B Ve N A R IAE B 09 8 0 9 Rz )5S 5 e Ak
(endothelial to mesenchymal transition, EndMT) T %}
it £F 4 Ak, TE AR 22 05155 S 04 il £F 4 AL R 20 oh (P 4
FBNITIR YT I 59 DPP-4 iy FLE , [W] 0} Jd 55 EndMT,
I 3% B BT 25 4E AL IR 7 VR H
2.5 BREAGKERFBAGY L 4efbE —Fh o™
P T AR, A% ol I I 28 ) 5 2 TR L AP 7E — 5
ROBK &, Hein & vk IR 530 25 & 1iE (acute respiratory
distress syndrome, ARDS) 5 fili £F 4k k., 4 £ ARDS
BEAE SIS A T Ok, Gl R A Ut 1Y il £ 4 Ak
RV HL AL C BOUE W] 2 ARDS By UL IF &
S DRI 9 A N I % 2R G A T 2 W T g
B G2 f Il 41 AE A T e

FARR AT 20 M1 SR8 R M S UE B
SCREY R AU TR S Y K R X S, A SOk
UEW, 76 A AL 5 S 0 il 8 4R AR rh ) 00 R GE o
SRR & = W 1 I 72 ol PR s R IR BN | A o
T T N-20 1 e A R T R R R
BEL 2 7| 1) I 2 PRI X, 20 R S ) g 8 R X L S
P S A IR I A A B L A RIS
1 2 1 S8 AL I (lysyl oxidase, LOX) X F 8 s e 4
Jif A0 5 2 56 T B, T AE BLM 3% S B4 /)N BUIW 2 4k 1k
BT, N-2 Tt 2 JDE 220 R 18 o 35 i il op 25 D6 HF Bk
(glutathione, GSH) fy A4 ] LOX (4 3 P4 , 410 #t i
LA PRI 5 — Bl R R G R T 2 R
b 2 R — B K RCCE YRR, T R
FE I AR ARG YT o B R AT DL 5
AR B 21 2 20 B 1) 39 5 5% oAk T Wi 4 L ECM
1977 A, e TGF-B SR 3l (9 21 4 Ak /)N SR B Hp 1] g sk
5183 I 42 JRE R 1 0 L G it ) 4 3K A 4 A Ak A B R R
W, A ARG LT A A A
2.6 ImEEZ TR BLAK I E BRSO T R AR
A i VSR L ) & L, | M v b R AR L Y
105, B0 i 27 2 Ak R B s T S TPF R i
T A4 B AR 5 | R A A=A g S Js oA S £ s 3 K, o
RHHAERBEET | EEERFE IPF 1
IR AE I HLG B8 2 M S I 4503 i 4 AL, T 1
IPF (3 & ™ Lee 45 ™ B 5% K BUXT IPF (525 347
MERYA T 7T LA 35 5 i AR A7 5, PR 25 )
Al e B A YA etk rAE
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PRk e — Fh IR IR 00 25 W, T LU Ok
1697 B B s SR M I R S CH AL B TRt 25 Y
R o SCHR A T8 35 2% 3 i e mT L A0 o J A s okt £ 4
20 B 1 A1 S BE, ) TGF-B 15 5 B9 158 43 B, Tk
55 BLM FE St X5 98 5 S 7 B9 52 Wl , 6 A% P 490 o] s 357
RAE LT AL 55— FhPe e 25 9y 3 DU R 1 T
TRYT SRR PR BE I 6 AL, A I8 48 e AT DL GE i
Pt EMT K i J5t T AL 28 14 40 i [ 7~ 4n TL-18,
IL-6, TGF-B1 FI SNATI & 1 il fili £F 4 4k , 7£ BLM
5 1Y KBRS RS oy | & W DLk il Dy 8, /S 2= 400
Tk AR JE B, A R B e fi
2.7 MERZKHY MAERGN T RBMNER
PR B A VK G R o s RN A P L S .
ERA TR HEFEH IR T & RGP 1E TPF iy
BT VE IR E .

R PR ZR R N ZE RN L 3 W A SR AR R A Y —
T e 28 2R, LT REAE 9 B iz 64 B A PG 2
A A7 ] R R B 5 O R MR A A R R
el o R P ST R AT A A T E NV 2 TR R
ALK AU BB LR s 2 7z
WH5e. & ) i A R AR B A A Bk
BLM 175 S 14 il 2F 2 Ak ) % AR5 3 Al 4% 14 T
M (endoplasmic reticulum, ER) i # A1 ER [ A5
(b - 78 B AT S — TR AT ok, R R R
3 15 L AR A W Yos HISEE 1T 1( yes-associ-
ated protein 1, YAPL1) Wy T GEM:AE F, N1 0842 1 Al
LR ARG S T I — i A 1 2%
], Sugizaki %™ §F 75 % 3L it A% 8 0T 50 sk 90
A S KT B 2T 44 A T AL, 9 BLM 75 5 Y A5
/N U £F 2 A0 R ) 2 08 o ARG 2R R —F T
TARYT w50 B i R BR R, R BLM
A 5 S 4 Ml £ 4 A /) B/ R RV TS 2 R SR 2R
T ST 37 il 47 Ak Ak FE
2.8 Hfth Bk UL EJUMZERIA B LISk, ik
A HAL T 25 AR A T S e E T . Bl
2T PRIR 2 — b A AR 25, & R LUK SR 4T S 1k
AE 1, B AR 5 1k 200 0 P 1 AR Dt 2 R 2R, A5 S8 T Bl
BLM I £ 45 0 5 75 A A 5 2 e ook e 24, ]
o 9 52 1 2 M 1% 4k IR T ( platelet activating factor,
PATF) 75 5 B MG 1A 2l ) 5 5 J 7 ok il 28 il #4592 i 11
FAEAL™ K LB TT R A TR A2 A Sh ), A W
FER WAL BLM 7% 3 9B/ B rp il i VR T 4%
FRSE A (1) 4 B, £ 455 1 27 4 240 O L P Bz 200 L D 4 92 4
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LA T 2 48T 27 AL A ™ SRS I S — P oty
24,63 o 0 2T 4E B 0 e iR B EMT ECM P,
TGF-B1/Smad3 1§ 5 . Wnt/B-catenin i }§ Fl 48 4iE {5
S BLM /N L I 2T 4 £k 5 0 P 2 2 — Fh
B AR BT B K 24, T LAE o ek e LPS 35 S 14 40 it o
T G5/ UM AL i R B 0 5 5 — b b i 265
PR R A 5 S I e — el AR A e S
it 400 45 ), A5 $RAEIE B NS5 A Sz X8 15 8 11 9 (NS5A
transregulated protein 9, NS5ATP9 ) 7E il £ 4 1k A ¥
J 67 R B 38 %, T TAF JU) 5@ o [ 98 NSSATPY fiy %
ik, Al TGF-B/Smad3 i3 % M 1M 2% fi# BLM % F 1Y
A I
3 BIRE5RE

IPF J& — 02 P 3E 47 M fili 38 3 05 , L % o It 1A
N TE RS H AN A AR T B S R K R A A T
R i — 28 1Tl 25 W 7E 1 BT I NIE 1 R 5 2
BT, QTR R (i 32 M WAk S0 2 sl 2 e 4
R €T AT o S | S NP BuR | i 1)
PE AL, DT K T At 05 , 3 — SR g S Xof %
G2 Y Rk TAE B A 25 40 F8 , 25 A8 6 0 62 (1) & 2 Fn
I 2R 1% 37 207 o — 8 A B

AR SO T ER AU 25 0 A 2
AR AR SEBENG 25 VTR R G 25 PR 2
VLR 2 2 G 25 AE IPF (i 22 3R 97 E L, BT
i 5 e 3 A TGF-B1 55\ RAE AL B
EMT %5 Z Fh HL 1 28 it i 21 24 4k . B %5 X IPF & %
ML A2 8V FHAIL I B TR A B 93, BF 598 3 71 JF 1R 3K
T3 F AR 25 Wy L) R RO SR AT T 250 & L A B
FEMIE IR VR e (PINKL a7 5k & Sint3 45254 LU
1 A% S 0 S 0 A A AR E S P R
BCOT K FREE X1 bl T R 25 W A IPF [ 55 S 259
W& TAERRAE T 2241,

TE 25 AR F LI 2 0 b b, It
D7 1 IEAE R 25 W A A 1) 2, BIF 98 & AT T DAAR 9%
25 Ak 2R S5 R AR AL, 25 & is R R AL 25 4
BT 2 o RO AR A BLAE AR B 2
TP 45 A5 B 0P b 15 T — S B A [R] AL ) AH W)
M2, XA TRt kRS T S HER AT
TRk A 28505 BTN IR, 45 24 W WF & R 0 3R T 4R
Hb T PR AN AR TR A
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