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Table 1 Key factors are involved in the process of RILF

AT RE

Physiological functions

TGF-B 2RI T Mili b S Aipe . e Ean e kI amife., Sl Bidnpss, BAa O
MRS, ARG R T, ECn A i L s AR A S, S AR A
MRS 0T @7 SAE T EARIRES . MMP)RIS . (EA /M E i E ),
IR LN @72 TGF-B 5 S @B I EZRWE T @MIs R R
PR A, ISt IR A A R RO

TGF-B is mainly produced by lung epithelial cells, fibroblasts, lymphocytes and interstitial
lung cells. The functions of TGF-B are as follows: (DRegulating cell growth (including
proliferation, differentiation and apoptosis). For instance, inhibition of the proliferation of

HARAFR
Specific name

F TN TGF-B1
Mainly is TGF-B1

KA T
Key factors
TGF-B

lung epithelial cells, as well as the lymphocyte activation and proliferation of white blood
cells. @Inducing synthesis of extracellular matrix proteins (collagen, MMP), extracellular
matrix remodeling and promoting fibrosis. @It is the important regulatory factor in the
TGF-B signaling pathway. TGF-B signaling elicits protective or tumor suppressive effects
during the early growth-sensitive stages of tumorigenesis. However, later in tumor

develop- ment, the tumor cell responds by stimulating pathways with tumor progressing
effects

ECM NYERFIIZ RIS, i e KA s, VERE S TR . o
a-SMA % T URCET R4 IR T Fe o A it » B-cadherin 4EHFAR AR PERTE 25
B4R, 52 snail BT, MMPs Al TIMPs 215 a4 )i 54

ECM provides physical support to tissues, anchorage sites for cells and a medium for
diffusible signaling molecules. a-SMA is released in response to myofi-broblast activation
and confers strong contractile properties. E-cadherin plays a significant role in maintaining
cellular polarity and morphological structure. Snail is a critical transcriptional regulator of
E-cadherin. Collagen-degrading MMPs and TIMPs are involved in remodeling the

ECM o-SMA
E-cadherin
MMPs

TIMPs

extracellular matrix
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Key factors Specific name Physiological function

RYEPR T INF-y. TNF-a. TNF-B. {EERAEMMIAOSEEE . SPEMME, DO M EIEYE, AT 3 S SN,

Inflamma- IL-1p. IL-2. IL-4. IL-5 {2 4E400E

tory factors IL-6. IL-8. IL-10. IL-12.Promoting inflammatory cell recruitment, proliferation and differentiation. Changes in
1IL-13 vascular permeability, enhancing inflammation, promoting fibrosis

ROS 0”. -OH. H,0,. B A S DN b 1 U 0 A O € U S X b A P

Reactive HO,. L-. LOO~ sl SRS SR S Im g

oxygen Attacking biomacromolecules result in cells damage or dead, stimulating cells to produce
species fibrosis, influencing the microenvironment of lung tissue and activating signal pathways

M7 PDGF HZguffiEafl s PDGF (iR 4EA M e S A A B /ML BT AR, RIUR T 4L g i igsl, semst
Cytokines -1(macrophage HEALHITE ;. M-CSF H1 MCP-1 177 AR A0 . Ridp . kg s sl . AA0a oL,
chemoattractant protein-1, {3k E WA A Al i &

MCP-1)
M-CSF
{55388 TGF-B/Smads-.

PDGF promotes the fibroblast proliferation and extracellular matrix deposition, stimulates
fibroblasts chemotaxis and influences the formation of fibrosis

TGF-B/Smad AEZEME 50, (EIMA4NMITFE 7, in ROS B4z, a4

Signaling TGF-B/RhoAMEK/ERK . 4HIFIEF4ETMI 3805 . AMARANE B I & & . el H FIZEA snail. slug.

pathways NF-xB. PI3K/INK’

scatter. p-catenin fil E-cadherin Z£f]3RiX

TGF-B/Smad signaling is critical and promotes many facets of pulmonary fibrosis, such as
ROS generation, myofibroblast and fibrocyte activation and the synthesis of extracellular
matrix components. It also regulates the expression of many genes, including slug, snail,
scatter, 3-catenin and E-cadherin

3 RILF RSP HEXESEE

FE ST 5] T 2 2R 4 J5 1) 9 RE AN AR 4EAL T i
TR, 5 bt i 2 284 1) AR A RN 34 B IR 1 ) R ik 52 2
ZME S  (F D, X s S (&
2), TGF-p/Smads {55 BT LF AL T Wh R AEE
HEMEH. 5 TGF-B & 5% FMRKMZAE TGF-B
SZAK(TGF-p receptor, TPR)H 3 NWHL, 235K
TBRI. TPRII. TPRII, M, T AUFI 1T AY52 (A B 35
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FER A TRRIAN TRRIT 524435 Ay B U i J (1) 40 2 1
FHAAMX . PSR N X 3 384 4, PRAMX IR
JEAN & 2P IR, B X 3 2 R/ 75 R IR
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X T S A7 1E B & 2 IR A H &R I = A 45 035
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X554 —NH 9 ANEIEERALRL I 145 FREEH, EhE
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R-Smad)ff] MH2 [X [{] L3 SAkE 7 &, 17324k
ANBEHIS TGF-p H 4 &, Bk E s 11 32 ik
g, ZIEMERESAEA BewE 1 B2 AR 5 %
B TBRI-TGFB-TRRI Sl = RAEE &Y, WEHLH
TBRIL KA 22 IR/ 7 IR R e R B s v, IRk
WORE TPRI PR MBI GS 4544038,  HETMi{# TRRI 4
SRR ARSI TS5 F R-Smad EH. 2

J& . BEERACH R-Smad (FEH Smad3) s H A
Smad4 ZEiEHB BMMAZ, 7EEEEK SBE (Smad
binding element) X 175 5 J& Bt £F 4 10 AH ¢ 5
Snail. Slug. Scatter. B-catenin Z&[()Zik!"2%,
TR FE K, FOXMI REfE 455 Snail £:[K 5 3) 1
FEH IR TERY, RS H T NRF2 fei 454 %) SBE
A X B S Bh T, 0] TGF-p 803 R k222,
TGF-B tHAE#EEE Smad A5 4L (S 518
%, Lt Rho W[5 518, B2 5HE4RIES
Yekr. MMFI ST PV E 5 2 Fh e )
4R, 4 TGF-B Bifk 5 TRIT 324445 A, REMS
7SN E S ) Par6 BRI, BEERILMT Par6 %
45 Smurfl, /&2 RhoA 32 ZALFFME. s2mafif b
41 i 4% 2 B 1 (B-cadherin) [ 3% 1 DA B¢ 2 JE< JEE (14 42
PEFER R e, TEMG 11 2 E 20 H EMT i f2
o 4% B LA ] - Monceau 25172 & B, {3 Rho
VA ) Y-27632 (4-Z FEMERE BT AEY) 1) TR R
) BRIk AR R 15 S I A 4E4L
TGF-B 15 5 il #i4 5 NF-xB. ERK. Ras. TAK.
PBK %7 FZ 5115 5188 A EEE R
BB (cross-talk) L1 2. 48 55 5 ik (1 fiti 2 25 40
N ROS JK~F-Jti, BERSIHGE ERK1/2, fEAREILH]
GSK3B 5 &3y GSK3P A1 Snail, Bt ki1
Snail #£# Z 4% h #0#] E-cadherin 1223657,
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Table 2 Current status of drugs intervention for RILF

e IrfRM B s B Bx SCHR
Name Molecular type Target/Action Stage Ref.
AT BN EY) TERREMEE B R, RS SRH TR [30]
Amifostine Ammonia thiol Scavenging ROS and free radicals, migrating In clinical use
compound oxidative damage
SOD-TAT HAEN TERREEE B AL, R AU B SEL: [31]
Recombinant protein ~ Scavenging ROS and free radicals, migrating Animal testing
oxidative damage
MnTE-2-PyP5+ SOD #34) TERREEE B AL, R AU LY/ [32]
SOD simulacrum Scavenging ROS and free radicals, migrating Animal testing
oxidative damage
H, AT FAI ROS HisEfL, W E i Mp KPS [33]
Hydrogen molecule Reduction the level of ROS, migrating Em
oxidative damage In cell and ani-
mal testing
At e HERUEY LR, WGP, BRI RE SRHTIER  [34]
CAnHbZERFRA) Steroid Reducting inflammation, regulating the im- In clinical use
Glucocorticosteroids mune, repairing immune imbalance
(eg.dexamethasone)
fyTRZ) (Effth HMG-CoA #IHiF]  EFXI4RHHE I SE RS SRHTIER  [35]
VT IsEAhT HMG-CoA inhibitor ~ Targeting radiation-induced inflammatory In clinical use
Statins (eg.Simvastatin, component
lovastatin)
6.3G9 HILREGIA a5p6 Kt & i aSB6 Kid R, HMHImLF4Eiy, LY/ [36]
6.3G9 monoclonal Ab a5p6 Integrin Inhibiting a5p6 integrin with a specific anti- Animal testing
body prevented firosis
TGF-B 77 EARLN Pl TGF-B NS [37]
TGF-f inhibitor Antibody Anti-TGF-$ Animal testing
SM16 EAREN H1 TRRI LY/ B [38]
Antibody Anti-TBRI Animal testing
LY2109761 MR AT A TPBRI A1 TARIT #0117 BISLE [39]
Quinoline-derived TPRI and TPRII inhibitors Animal testing
compound
SB431542 NFT TBRI ¥/ 53] 571 I S [40]
Small molecule Small molecule inhibitor of TBRI Cellular assays
SB203580 MEsESFIKIERAL A P38/MAPK HIfil7), Aedi] TGF-p/Smad ¥ AHAESEES [41]
m ERCEias Cellular assays
Pyridine and imidaz-  P38/MAPK inhibitor, inhibiting TGF-f/Smad
ole compound signaling pathway
Y-27632 Rho G177 i Rho WEGMITENE, 7Y Rho 15 Sillg  Zh)sese [42]
Rho kinase inhibitor ~ Inhibiting Rho kinase activity, regulating the Animal testing
Rho signaling pathway
54 T 3 A BT SRR . SRS LRSS O R, [43]
Ulinastatin Protease inhibitor MEEEMEUER, BEREE R LI RIE S
BRI EH Already on the
Inhibiting neutrophil elastase, sulthydryl market and
enzyme, plasminogen and other enzymes. continue re-
Scavenging oxygen free radicals and inhibi- search. Animal
tion of the release of inflammatory mediators testing
MyD88 HHAEH AN TLR 5 50 FI ORI, Y7 B SEL: [44]

Recombinant protein

A G
A key intracellular adaptor for TLR signaling,
regulating innate immunity

Animal testing
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(B2
2R it BB s BBt SCHk
Name Molecular type Target/Action Stage Ref.
1- R P S NYT 1- TR A I 52 A Bl 771 YL [45]
Sphingosine-1- Small molecule Sphingosine-1-phosphate(S1P) Animal testing
phosphate(S1P) analogue receptor agonists
PHAER ] i NPT wg PR s R A, e SR TR [46]
Sivelestat Small molecule i Jir 2B U ARU R F s 4 i ) BR AR In clinical use
Neutrophil elastase inhibitor, significantly
decreasing collagen deposition and neu-
trophil accumulation
HEBE. o) BRI IIHI R KEFZAEGFRB MRS Ll ER, 3 [47]
Gefitinib, Imatinib Tyrosine kinase in- Eialbl S
hibitor Epidermal growth factor receptor (EGFR)  Already on the
tyrosine kinase inhibitor market and continue
research
Animal testing
AKF-PD LIRS MH S AHIVERKA T(CTGRHRIE  Bhsils [48]
Pyridone compound  Inhibiting CTGF (connective tissue Animal testing
growth factor) expression
TNF-a 5214 1 JkL b1 TNF-o F3E 7 AN KBS [49]
EESVUY S (LN Plasmid Inhibiting TNF-o. activity In cell and animal
TNF-a receptor I testing
expression vector
CUH AT A g TNF-o 1115 TR TR A 4533 B [50]
Pentoxifylline TNF-a inhibitor Mitigating radiation-induced lung injury Animal testing
i T NYT IR Z ARG DR SOEAIEARE, 2008 FE4E HASRAE  [51]
Pirfenidone Small molecule RS AT 24 2 52 B 240 A A TR T FF IPF KI9677,
TGF-B Al PDGF #5512 4niuis  {HHRTARIS FDA
Y LR R A AR R L L HE
B A AL 5T A TR R Approved for the
Migrating the accumulation cased by treatment of IPF in
variety of stimulation of inflammatory 2008, Japan, but did
cells. Attenuating fibroblast cell prolifera-  not get FDA ap-
tion by growth factors such as TGF-p, proval
PDGEF, fibrosis associated proteins and
cytokines. And reducing extracellular
matrix synthesis and accumulation.
WP631 KRN B DNA NG, S 404 5 M S [52]
PUER DNA intercalators, inhibition of cell pro- ~ Cellular assays
Bisintercalating liferation
anthracycline
antibiotic
A SRR ARG IR IR T AT ARG, R MERIKRER S Lhssiem (53]
7 CACE #1150 AR AR T L B B R T WHE, shseis
Angiotensin-converting i Inhibiting fibroblast proliferation, and Already on the
enzyme (ACE) inhibitor eg. Captopril, apoptosis mediated by angiotensin con- market and continue
Enalapril and verting enzyme in lung epithelial cells research. Animal
Losartan testing
ey AP RS WERA M. (/47 DNA. T TGF-p1  KEZNW/NRIE  [29]
Traditional Chinese . OEEMMEE % Most of them re-
medicine Resveratrol, Scavenging free radicals and protecting main in the animal
tetrahydropalmatine, =~ DNA, and down-regulation TGF-p1 testing in mice

astragalus and
angelica, etc.
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W THUHA T &1 T ##, EREXT RILF &
AL KRRV R R B 4R
T KA T A 5 T R A DDLU AN T AT
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