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Abstract

Idiopathic pulmonary fibrosis (IPF) is a chronic, progressive, fibrotic and fatal respiratory disease
of unknown cause. Due to its complex pathogenesis and high mortality rate, it seriously affects the
physical and mental health of patients. At present, the treatment of IPF is very limited, the clinical
effect is not good, the survival rate and quality of life can not be significantly improved, and is
prone to adverse reactions, so there is no ideal treatment for IPF. NF-kB is the main pathway of
intracellular signal transduction. Modern studies have found that NF-kB is regarded as the main
regulatory pathway of IPF, which is of great significance for the development of new strategies for
IPF. In recent years, traditional Chinese medicine (TCM) has been widely recognized in the treat-
ment of IPF due to its advantages of multi-component, multi-target, multi-pathway and small ad-
verse reactions. A large number of studies have shown that traditional Chinese medicine mono-
mers and compounds can regulate inflammatory response, oxidative stress, cell cycle, autophagy,
apoptosis and angiogenesis by interfering with NF-xB signaling pathway, inhibit the transforma-
tion and apoptosis of alveolar epithelial cells, proliferation and angiogenesis of fibroblasts, and
promote autophagy and apoptosis of fibroblasts. Thus, it can inhibit the progression of IPF and
achieve the therapeutic effect of anti-IPF. Therefore, this article reviews the mechanism of NF-xB
signaling pathway in the regulation of IPF and the research of traditional Chinese medicine based
on this pathway in the treatment of IPF, in order to provide reference for the development of Chi-
nese medicine against IPF and the research and development of new drugs in the future.
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1. 51§

i R M4t 44k, (idiopathic pulmonary fibrosis, IPF)& 48 —Fh R KA JER T, #R47 M3t 410
(BB PRt 28, DARRN A, L2 2R 38 27 R TEU 2% 3R I A e 284 () 5 % fili 98 (usual interstitial pneumonia
UIP) [1]o FLIGPRVARZME . <2 Fafel WS SEAT R0 (0PI RIS . SOUe AT 1) & velero & #FIRE
Al RE AR R EERIN[2] [3]. BB BP0 85 00, 7 Y e IR 9 55 i 8 (COVID-19) 4 it ™ E )
FitiA 0, T AT AR SR R S A S 2 B A A IR FE I A A AR [4]. BEAE, IPF (R0 ZEAE
TH S0 A IEAESE I, WAL 36 I DR~ A 2 N REAEAE 10 5N 3~9 il RV AN 38 P IR A0 R UK,
B R A0 2R B I [ AR T 3 N [5] . RIUARZ IPF BRI AL DA KB BT 4T 4E A0 25 A AR 1 IRl 4
B T AR R 4D i) R

NF-xB & W15 98 i Al G 8 [ B 1) R BEAL Sk IR 72—, HORAFAE TV 2 4R B b R S5 4 iy A=)
22N Re AN ST S B 2% VA DG5S 8B [6] [7]. LAk, NF-xB 552 FE K 8 27 DXk A 1 [ e i R 1 471
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S e LR, IXAERIER N, Hofs RS0 TG i A Kb e s 22 O B RO /E 8] [9]. TiAfi%
SR TAH A NF-,B 5 %: NF-kB1 (p50), NF-xB2 (p52), Rel A (p65), Rel B il c-Rel [10]. NF-xB & (A1
TR G kB AL G A IR R RE R S [11] . NF-«B [IBERR AL 71 TTI0E NF-«B 5 58Kk [12]. Xt
wHIEE 5 2R IR 3T A R T AU AR RS S, TR R RIE, S50 RIE.
NS RN, FIR S 5. . TSR

2. NF-xB S BB SR A4

RACIAEHN A FIET AR 2 2 —[13] [14] [15], TERHLF4EAL A, NF-«B B0E, HAR#EK
HARIEK 71 TNF-o, 1L-18, 1L-8 F1 TGF-A1 IIREIR[16], ST 2 4 i 1 38 AT R SR 2 E AR, A
AR I 2% B AR 4EAG ) KK R [17] . — S8R 72 [18] [19] B 1 NF-B 15 5 I8 R AE 15 UM i 105 75 = (1 il 41 4
A R B F o NF-xB 75l 7 4 Ak 3t F2 o A v (12 £ 1 40 i DR 190 st S B A FH [20] 0 B 4 SE A
YL SR AN EZER R, nhEd ZMILHIEE IPF R, WaE iR A(SASP). i
KD REREATSE[21] [22]. ARAEHFFEER, NF-«B (55K 2 SASP [FRBEATT A1 [23]. WL, "L
B S NF-xB {5 5 38 k4% i 5 AT SASP [24].

3. PENRF R R4

IPF 75 B 2 024 VA & - il Juls[25] [26] [27]. TRAMFUE (EBUENE) di i T “HaE LA,
DRINZ Ayl ” (s BEER Al SRR T BRI R . CBOATFH, sONRKRE, BOATEE, AMEFRIEL Sh
A, SRR, BTN, . 7 BRI R B, WIRAR], ERURRE T ZERE,
RZN &G ER: Mk, B2, ZEE” 2 EREE, AH STz 28], (EEHEREER) 0
I B . IR RE, MERERGUE. 7 ORSFREDD) WBURSAR R .  “MAE, ARE
BB, . 7 R R A VB B, PSRRI A AR gy,
Tt B UL “IPETCIR e, IR AL, WUIIE B TRy, (AR REHI29]. itk
AL IPF R AL E ZR MR I ve s SRASRERRSE, DAONE, W R B B SEREAE[30], IPF
TANLEIA R E ZERIUNIBIPIE, HAE IR AL, FRsE T B ARBIAE M S, 45 BHAR HJed
4. REHIFE NF-»B {5 SEBEMA & MM 4N

AR, BEE AP IIRATTIL, S LT AEAL ) P25 Jeis Je A . bR BAfLL, iz
AAEEVFZ LS, LIRS EE R, KA, AR RN, H b 2 7E il 21 4
AT hRIEEEAE R . H AT CA KB IESS, 25 5k & rh 255275 ] LB R % NF-eB {5 538 %
B RO EANI . EMT TS AR, . AN, A A R DT, A EIIT IPF BIEA .
4.1 PERE

R SCAE [BLPER Bl A2 it o A 24387 IPF I RSCHR, LI RYEYT IPF 22 DAAMSERIE . i i
BB T, MHABKET LR 283, P15, JIE L B8, 585, JFRET MR 0Tk DLHE
T = FE R 12 K AGE-RAGE. fARtiE . NF-xB {5 SilER5E . 4T HhBIS 5 253097 IPF BT
J&, BRI LA [ P Ah b 2 B fAodid NF-B IRYT IPF IR 5 BCR BEAT A 24,

4.2. BEHK

B IR T B A R WS YRRy, BT ANV E R o ) b SR [B2]E A P B AR M 7 e
KL, ANZRAF RbL W] L@ il B VR NLRP3 R /MA A Bl NF-«B {5 Sl B i 0, it
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MAELE BLM 53 (/N R S PRI AU AT i fb o 5K/ NRISE B3] 70 0, H R SR 7E SR BE RGN K A 5
SRR S AN £ Ak /N SRR i i Western blot 75, ELISA IRFI &AM A, HIL T NF-«B iR
IR B K, NF-xB W) p65 MIRIEEFFAL, @E ] &0 H FERR B vl 8 5 0 PIBK/IAKT A
NF-xB {5 581, KM SWCNT %531/ B £F 461k

4.3. BREE%

P R A MR B R S U — Fh s R &4, BABR . PUEIIPER, Zhou Z &5 [34]{E KA %
(BLM)i% Sl 27 44k K B TRY b id ifin i ALP A1 LDH 7K-F, BALF 432540 M i+ BOF il h RS 258, & HI
P8 2 1 BB L ] TGF-1/Smad3/AMPK Al 1kBa/NF-kB 142 K% BLM %510 IPF, MMk s &b £
FEFR EPI(NrF2 AT HO-1) FME R AR EMI(TNF-a, IL-158 AT IL-6) I, LAy /b Bl e 4 b 72 o i i SR 2 A
DU AT BAE 52 MAT 3246 H SRR B R 2R 4 57, 52 35 S5 [35]7E AR N AL A b BLM 75 3 (1 4T 4E AL A5 R
RIAT 6 &= BEREIE 71 NF-«B/NLRP %, Tiff BLM 3531 p-p65 [MFRE A FFK BLM 531
NLRP3. caspase-1. GSDMDNterm. ASC. IL-15 #1 1L-18 ik, 1M HAENE 77 B AR R 0 1) i 2 4k,
ANRABERLE S IL-18 AT IL-18 & &, X BLM 5S4 R IEAIHIER . a2 EFIK BLM
FHIAF YA AL/ SR 2 ORI M % R e E b R - R OG0 T HIERIE, B 4EFE b R 4H b
EPIMRIL. MR RTZAETERE, K& R4 =BEP4Mb, 1THI5E[36]7E BLM FU/M R
Ji T AE AR TR A SR F A D ARG . RT-gPCR . Western blot Z5kGill#i A, HEL T FVC. FEV 0.1 &K,
R R ZE IR F o (TNF-0)« AT Z(IL)-6+ IL-8 MITAH AR R ERHYP) &40, Tgfbl. Nfkb mRNA
Fik B, TGF-p1. p-P38 MAPK. NF-«B KA L, F4E4iff. SOREAm i b, 1wt &
JEIL ] TGF-B1/P38MAPK/NF-xB 15 518 K411 BLM Fr £ () il 47 41k

4.4. BEE

R B 2 (GLA) & AR R R B — R AR AL 22 iR 59. Yang F Z5[3710F 50 KL, GLA &
F AR T BLM 55 /0 B o 7 e JEL AR R ORI R TR R 2 e, T DS 3t 55 e P9 A P ) A 8 4
BRI (17 A SR A ARG I A AL . RS 23— AR B SR U s i, BAPIR . IERAER]. TianSL
ZE[38 K I, KECFEIMH] T p-1eBa Al NF-xB 155 A R, [R] N HISSZ U8 1 Nrf2 Brdb 5 51 il e,
WIFEAIK IL-18, 1L-6 A1 TNF-a [k 572 A2 DL R 2 AR D B 1 R, Sk 41 B A% p-1xBa #1 p65 1) %4
BABFRETE AN EZIEER S —, —NEAHE R —MHE i A&, BRIk
AR o BR S [3910F 7T K I, £ BLM 5 Sl 21 2 Ak K SRS RS il i gPCR A1 (E)) Western blot 724545,
A EF R BB PR RAIM A 1xBo BEER 1L /KT i NF-«B p65 (IR ER (LA HAZ 4, ibimi T Twist 1
MRIEF I, WFEE N A - A EMT . ZMr k.

4.5. F4pnE 3

JR BB A MUBR B R SR —Fh 2B, REiest /N SUIERHZE . Tian H 28[40]18 58 KL, BLM i Shii4f
YLLK RAR A O R A0 R -8 TSE L 21,7 - O R . LR TR (DCF-DA) Y o I E G 128 I B 45
A, BRI Bedih] BLM 697 R0 ERz - M7 AL (EMT)IE AR, 40 BLM + FRIEHRZ +
a-SMA FI vimentin 7K [AI% LL K 40 0 £ 25 (-8 A1 E-45 K5 25 (1 /KSF S8 B B g0 ke . 1o B, B Ae i
NF-xB J:7£ BLM 4b ¥ ) BEAS-2B 411 fitd FF s Nrf-2 {5548 5. RISk s A i BHL T NF-xB {5 5 4% S A1
O Nrf-2 15 54% kA EMT 3282, MM BLM i & (G LT 4tk . AR, i, 8%,
PUENEIEA, Yao F 241k, 5 BEmGE IS ] TGF-A1/Smad3. PI3K/Akt F1 NF-xB i #4111 HFL-1
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A AS49 HHfE ARG, FHET HEL-1 /) FMT, 1% AS49 ZHfiuf EMT, K& 5R 4B lr T4, %
ik ECM EARIEIA.

4.6. ZERAK

EREADUE. PR PraABURERIMER . ST TLR4-MyD88-NF-«B {5 5@, Rk
B JRE, HHIAR IR UTAR, T AEIT IR A it . BR R, R —MAEEIR M A NG, AHE
oy Prae. Pl o SR SEER . Wang L S5[42]0F 78 K00 (A 22 7 B i #h] EMT F1 TLR4/NF-xB
PAK TGF-gl/smad3 {5 5@, &%) F i Vimentin, _Eif E-cadherin [J%3%, XA BLM i S 1 filiefF 4k
WEBIRYER . 5 AR —FANZ P2 - RSB &9, BAE K. PuEambtEmER,
B 3 WV AERE I B RS [43) 5 A S R AN R 2 o-SMA #iX, p65. NLRP3.GSDMD.
ASC MRNA #i1A, p65. NLRP3 £ [1RIAHIFFK(P < 0.01), 1xBa 8 ARKIET &, W] NF-«B/NLRP3
15 T IE B AR5 AR R VR T /N BIPF FE A .

4.7. ZHEAK

HEZ MR N ET R — M 2R, HAYORS. pUg. il buiEs . s, it
FUEEIER . SEBTTUR I, B 2 B (APS) BEIE T M TLRA/NF-xB {5 5 18 i A0 1) 40 M 3 T2 1) 7 43 e
SRR RN R FRIAACE, Wb TR, APS AbHE AT LASGEE B TR, 98D 5 b i 4R 44k
MM R &&=, thoh, APS MM L - M7 FAL(EMT) & NF-«B B ES{EARSMNIEIL, W E-
KGR EKSFIS N LA 2. vimentin A1 o P DUILBNEE AR PR RIENRESE S M 3 K s (PAH) 15
RU/INERR A Masson 44, ELISA Al . Western EPZREEERTMIEA, HIL T 4+ 1L-18 F1 TNF-a 7K-F
FEFE RS 1. MMP-9. TGF-g1 & R iA/KF- K& NF-xB P65 WAL /KT 22 F&AK, EW] APS Al 3@ i 1]
5 EE G LINF-B 15 518 B s il 20 23 58 R S LR T 4EAb [ o [44] [45] [46]

48. FHEH

g5 2 IR IRTT B LA R, R R PEIG A AL RR LA AR, (S A A B AR
L2 Ut. BUEELJLAE 25 Uil NF-kB 1697 IPF IR INBAR 45, AR et 3%,

Nz NS, I, 2, FRF, 830, A AR SCHREATI e mE B Rk E H BL (HMGBL)
55 19 BNl 8 40 B (AS49) RNt B 2T 4 4 g (HFL. L) il it ELISA VERS I A, R BAMIT 2% T8 K2
T MIERT HMGBL 5 5 1) A549 Al HFLL 4uu#i A Ry EH, nlRgiEid i TLR2/MyD88/NF-«B 15
5308 P IR B M R IR SR . I T IE I AT NF-«B {5 5% SEBS BuE A RIA,  SeE b4 4
PRI RE,  F] WA B AG AL 2 NF-,B RITG Ak o AT B A1 il 2 2352 T 20 IR 1) 75 1 SR SR At o 3 A
T ARTER AL IR [48] -

MUAFM AR TR SIAA R, KPR M 5. PR [40ESE IR I, TSR R U
LRAEAL R AR Y A 2R Szapiel ¥4 F1 Ashcroft T4 SR %t i & 2% & B X I b (Realtime PCR)Fl1 &%
9% EN 287 (Western blot) 25k MHA, R I 24K L7 B B N FEIE50 A1 Asheroft 34y, I 35 FRAR ML
MDA %%, BJEF® SOD, CAT, GSH-Px iftE, BEFLMZHZ! PKD1, NF-xB, MnSOD mRNA J%
wERL, YIFFMLZ TS PKDL/NF-«B/MnSOD £k ik hiafbimig, $amplikhiatbae s,
NTIR R Yo

WHIE AT A (EARSES) DR, AR, &), e, 1%, 2048, M- N4Rissr, Feng
Y SF[S0]7E R 55 2 FH T M g il 41 4 A0 K BRUBE AL R IAMSH AL TLiZ ReB# I NF-«<B. ICAM1. VCAML,
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HMGBL1 #l TLR4 FIA7KF-, T e K BT 2H 2R it 21 4R A0 75 3 0 A o

TGN @ 7 AR AR F N AR 25 2 . TR, 385, PEZ. R AL JI1E L Bk
Hife. %56, BR&AE. EE . AL, FEL, Song S ZE[SUWFF AN, RN 4% 75 AT LU
TLR4/MyD88/NF-xB i@ 42 KA il A SR 20E, LA/ B IPF 1) BLM 153 /)N BRASE AL A 1) 58 i 5 .

5. FHieFIRE

FER MM AF AL 2 —FhH WP R e, Bl F IS (3G K ST A, )5 AT SRR e v
BP0, HAIRHLE AR, "TRES JORE N AL AR AN BTN . i S LR A k.
H AT IPF (IR VAT RO A, IAEAESE IPF kR, B IPF HLHIGEE— 507, R IPE MEAER R
25 TR I TR S TR . BT OA KEVICIESL, R EA 2. S 2R,
1 IPE FAAESCERFHIMIIRE. REAmaE. A RRMADERS, HXTHZFH NF-«B 5 5@ A
J7 PF IWF AL = RGO AT . RILA S R GiE A NF-xB {55 1@ B A% IPE [/E R B DL B sk
JUEHZgilE Tt NF-«B {5 5 8EIGTT IPE FIRF 708 R . @it it — B8 M al %0, P25 al @ T 7 NF-«B
BB SOE RN . FALNE. BRI A AR, L T DL R A R T, ]
Jiive b R AP A A . TS DA R R AT 4R AR RS . R, (R AT 4R B . YT, AT
IPE #tfg, 251 NF-«B 15 5 @%bt IPE BA ERIIBF AT 5, EAEE— 2. —. 2k
HHZSE T NF-«B (558 RIS 2 A sSe 0 B AR, ShZImIRIT, B2t re%ir;
= S & T AT IR D RSN TS B, B AR T Rk, T 25 R AT IPE
(I 8RR 43 R = MR 1, DR IEGAE 4> I RO 9 R SN RO HH 24 3Ry O 9 s = il 353 PR 5 NF-«B
SRR, IPE FIRAERERZZ%E5EE. 2ME5 0 TIHER, 24841 NF-«B
fF5es, FULEEMR S, MEZER. 2@,

&E 3k
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