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Abstract

Fibrosis is the terminal stage of various chronic diseases, characterized by excessive accumulation
of fibrous connective tissue in tissues, leading to organ structural damage and loss of function. As
an important member of the S100 protein family, the role of S100A9 in various inflammatory dis-
eases and cancers has been widely studied, but its role and mechanism in fibrotic diseases have not
been fully elucidated. This article reviews the research progress of S100A9 in major fibrotic dis-
eases such as lung, liver, kidney, heart, and skin, with a focus on exploring its role in cellular signal-
ing pathways, immune regulation, and inflammatory response, aiming to provide new research
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ideas for the diagnosis and treatment of fibrotic diseases.
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1. 5|

RYEAL R 2 P TR I SL R, B ERE R MR AF it . FFREAL . B B2« O ML 273 (L 3 kS
FEREAL . O WIRESE) S . X BE LT A AR DGR SR A A 3R T2 NBE, TR R R AR TR R, H R R
W2 B2 E P ThRERRRS .

LRYEAL I R AE ML 2 B FE £ 4 REY M 1) 578 V5 AL 40 B A 5 (ECM) R T fr st P U AR [ 1]« k4t
FALAIRA 1B SRE DL R OGRS 5 30 R (1 S GBSO, T LT A A L SR AN A AR S 1) R
FE R T EEAEI[L] [2] HoHr, 80 N AR AT 4R A0 A AR R R () B B s R TR R[]0 T JE I it
TR, e 40 MO PESE 28 B (B ORI 5 AT R 5| B8 22 ) e AR M SR 4R, FRr AR SOREA i, AT
FHECZ R EMIE] [5]. BEAk, RIE R NI 2l g R S (ROS) AL K, HE— BRI (O T B AE)
FSCET- S 200 L 1) 184 TR 2 R 4 S B I PR AL, A 2 S B0 0 IR B I A5 28 B 1) IR ST 2T 4k AL [5] [6] - RIS, ¢
I I 2 R T A A M B A N LT 4R, 3 — 25 s 4T 4L kR .

UT4EK, S100A9 (F541 8 (4 B BLHE R M1 558 H-14, MRP-14){F A —Fl 8 B () i K 132 1)) 72 53k .
S100A9 J& T S100 545 & H KR, /& — M N IEIESI #1280 1 B (DAMP) 73 ¥, 78 SORE R 245
RIFELEAEH[7]. TR, S100A9 M H 7 R @ BEFEAL =Y Z B (RAGE) M Toll #3521k 4
(TLRA) M H ZLAA[8]. SI00A9 BRI, AT LAMERE S K 7 B FRILF 4 A br B0k, R i
FRET YR MG TE, AT RIS 2 i S S AT 20 2 £ 4 Ak JE R [9] [10]

Rt AZEIR S TEM B S100A9 [ AE M) % RS S HAE A 4R A0 b (AR I . FRATTRE HE Rt i
S100A9 TE 2 9 ik S S AN 2H 2R 47 2 A v (R DG i A € SX — I A B T 30— 20 BRAR 4T R A0 1) R AR
B, S AAH BN (1297 SR T 1) L

2. S100A9 B ThEE

S100A9 /& —Fh s BASFIEE IR (R, M 114 NMEIERRA R, 4> FE2°N 13kDa. S100A9 F#EEIE
FRBERG, G B WL TR RS ZUL1], JEE AT, (B0 N SR T
FTEGL T, AT DAL 2 N P SRR A R, B o B R [12]

TEAFLAAF T, S100A9 MK F BAR, FEZAFLE T IR SRA% 20 B RN 53 31 1 e 4
AN [13]. SRT, ERERZ&AF T, S100A9 i 2 PP S Y (nHh PR A0 A . BRAZ AN AR . R
PSRN ) 7 22 4T M AP 14]

S100A9 7E s iz b BT 2 EIft . B10'E RES R % Mk 40 i 3R . ST RS AN SE4E, (R ik
PERLANM RO AE B, 0 R B SR [15] . k4t S100AQ if B8 il ee A% 40 M (0 25 B, I 757 S 0 R i
Hi5 FHAZAIMITFE[16]. S100AQ i 11 F G4 i = BUFALFIRE, W9 EvEam it 354, 5T
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WEAMLIEAE[17]. R4 S100A9 fE B4 K D ez i HRIMAEM, (BA LKW, S100A9 fiE
R SR K50 Ak, AT SZ M BT 238 T RE[ 18] -

3. S100A9 & 544 ka9 FHHl
3.1. S100A9 FEASE K7 B S iBE{E

TES AR R, S100A9 /K83 Th . B Ja (et A S (b FIER , K& (1 40 Mo 2R 45 3 SORE R
BRAL, 4R 3w 2 AR 2 PR 1S I SEU(ROS) FIHAR ot , AT 51K RAE[19]. SRTM, I AFR B Fe 2 1,
S100A9 7F F- 2L FURZAS Tl Re R PR AEA . B, 78 1 BU0E)R)%(TIDM)H, S100A9 Jiid i 15 5%
S, RILHPTRARFIE, MRS PRI AR O JERE IS, S i R [20]. [AIRY, APk, 7E4R
JB I AT 9 AL AL, S100A8/S100A9 DY R A& [FIFEHAHL R EM[21]. Ak, WFFTRIM, S100A8/A9 il
M5 RIEG S @B EAEA, S50NA4E0. ARE T 0L A eSS B EAE Y S R R, AT
AT 4EAb 3t JE[22]

3.2. S100A9 fEF L M HIEA

B 7 20, S100A9 ILAEEM NIt R FEEL/ER . AR, S100A9 5 AEFEFZ) K
PR ZE DIAE G o5 p53 3 [ 2 55 i Uiy 240 A ) 386 DR R0 90 S B2 [23] o [T, 7E I EERE M oL 1, S100A9
it ATPS AHEAEF, SIS E bk Th e s AN, i in O LR [24] . Bh4bh, shts R R4
sz, Fr IS SI00A9 WA Rk S A B0 51 e () AR 4 [25]

3.3. S100A9 K2R 55 1E K

S100A9 HA L5z, i Toll FEAZ4k 4 (TLRA) A= bE AL 24 7= W) Z AR (RAGE) 2 W Fe e )72 1)
PAAN A
3.3.1. TLR4 Z{k

2 S100A9 5H & 71k TLRA 454 J5HUE NiiF MyD88, i —5iiiE NF-xB Fl MAPK 135 201k )
B, 552 PR 2 R F (00 IL-18+ TNF-a) 3%, AT DIJE] 98 0F S R 2 245495 [10] [26]-[28]. FEIFET4E
fbH1, S100A8/A9 JE i TLR4 8 {2 i3k 1 7] 78 /57 15 5 48 Hi (BMSCs) Fl i B AR A U (HSCs) i A%, ik
YA EFR[26] [29]0 TERE RIS B0 AR PE B9, S100A8/A9 Jiiid TLRA @ I 5 B /INE b K 4 (1)
b -1 A (EMT), 32— 2B IR 18] R 21 44K [27] [28]. b4k, 7E18 <8 A F, S100A9 ifid TLR4A
A GSTE L A0 MUCSAC i & =4, 5 b Mok 4 i 3 5 1008 JORE % DIAH 9 [30] [31]. X LLRfF 78—
F M, S100A9 T TLRA {5 5B TE JORE N ARBRIE RS . 2T 44k 30t J DL K S0 2T 40 il 50 B R
H EAZOER.

3.3.2. RAGE Z{k

S100A9 7 — MMk 2 RAGE, S100A9 S4fERNL G5, BUEZ P FifE 58, W NF-
kB Al ERK1/2 MAPK, S35 T (20 IL-18+ 1L-6 AT TNF-o) I ZEia 800, M 51 & 40 &N [31]-[33].
TERF R MERTAF4EAL(IPF) 1, S100A9 Jiid RAGE /5115 5 Il % AU 2 il e £ 44 (38 5, i85 5
FL A WU AT A i I 7 A KRR B, TN AR 4R FR [34] o U b, 7 2 385 9 FIE BHL M 5
H1, S100A9-RAGE i it #if NF-xB Fl ERKL/2 il ## 4% JIE [ M, 55 B R - [ AL (EMT) IR ik
£FYE10[28] [35]. (HAFERE ML, RAGE AMUTE 4 i ik #2 k¥ SCB/E T, b vl Reidd 4% F-WLah & A (F-
actin). ZO-1 Al P4 & M (occludin)ifs T P J7 ThRERAS[28] [31]. XLLHF5TK B, S100A9 5 RAGE 2 [H][1)
AR EL AR FAE 22 b SOREME AN A 4 A 05 P B SRR E R
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4. S100A9 HIIEHRE X
4.1. S100A9 5 SR &4tk

B 2 2 A 2 P B I 0 (A 2 e N A3 R R B RS BEL 2 1 ) P S [ ¢ A BRARRAE , JLARRAIE 2
BN bR AR A AR R B R, ORI R R 2R, R RO RN S S T R
S100A9 1 A—Fhi A 557> THL(DAMP),  1E ZOREM G 12 25 0K, Hf @i 0% TLR4 B RAGE (55
PR A ALK N NLT4EAL 3 2 [28] [36]. WFFT AL, S100A9 Al i 515 /N b Je 4 iy b Bz — Ja) o
HALEMT), SECE/NE LA R 400 AR AR v I 45 0, e 200 5 W [ T 2F 440 [28]
UbAh, FERE PRI S i, S100AQ 78 /NG bR 4l i rp 1) 57 R IA JFi I TLRAINF-B {5 5 @ B (21 EMT
MR, JFIREhAF4EA R [27]. AR, TEBRILFRRERE(/R) 5 RS 2 E B 7, S100A9 AN TE
R s 2t Ly6chi EWRAN BRI IR AN S B IR0, I AEAE S a5 g 4 i 0 A AL (4
il M2 B g4 i) A A GBS BT 4R AR R TAR [36] . 54T il RNA I i3k — 5 #5755, ST00A9
Ik IR Ly6chi ELWR A0 i SR B 4 05 28 0 I B 1 R KB &, IR/ 5 B 05 A AR 4 ™ AR
FE B IAHR[37].

ZE L RTIR, S100A9 ik 2 FLiI7E B 2R b kA At Jg Fh R 3 CRE . BUE S S EMT. B0E
TLR4 1l RAGE 15 ‘518 #% DA A 142 ELWRAH 1) 28 5 S S AT AR AY, o« BB R 40461 ST00AB/AQ (1) 7 i 235 N B 41
AL IR IT SR AL T8 0 B AT A IR T B

4.2. SI00A9 51 iE&F4E{L

CHUUAEZE (M) A2 H RE IR B Bk afi 970 920 5 H By S 8000 JUL™ 2 5 of 2 R B 11095 DR 43 [38] [39].  7E ML (1)
SRR, O VLA HEAET 8T DAMPs (U1 STI00AQ)FIRE s fid A 48 AELL I R B[40] . WL B, S100A9 7E MI
JEHUING PR T, RIS Myd88/NFKB/NLRP3 {3 538 4 150K Jm) 3 14 5 1) S8 S 2 [41] [42].
S100A9 1) i F ik AR MR A AN A BRI, a3 i (e B R A ) AR B, ) T AR IX 38 58
E[40] [43]0 IX SRR, 28R AR IR -7 135 SRR ORI B 2R (1 DR A sl A O LA 4 Ab B8 5 T SRk [44]

1E MG B2 RERT B, S100A9 Jdid E i Nur77 {22k 2 M Ly6Chi Bk 40 i 2 2 ¥ Ly6Clo B4t i
Ak, MTEOHUEE dh R 1 —E AN E FI[45] [46]. SRT, S100A9 ik & HL A% TGF-A/p-smad3
B9, 7 ONRET4Eg M b R AT 4E A0, 2 — DI iR R 2 B DUV T 4k 40 [46] . BEAT,
S100A9 J it EWEZH MY - WUBAF A a3 A (MMT)HLE], B3 5 ONEF 4Lk R [46] . 1% — XU i1y
YEFIZR I, S100A9 BE A 48 A SN 1 B8 ZEA 0T, & 27 4 b R A R J 1) B 53 1

£ MIR BB, Li SE[43] B S0 B, S100A9 HIZRIA/KT- 55 A5 A F5 B2 2% DI AH G . S100A9 J ]
PR PR 70 R M S D80/ PR R R TR AR B 5 (100 T, T S100A9 i -3 Wi 1 Lo A 473 [43]  3X —
PL% A fES S100A9 ilid TLRA/ERK {5 5l M| 2 MR ThBE R, ik 58 RE AN ULAN B BE T2 45 2 [43]
[FIIF, S100A9Q X Zkifa H Mk RAEAE Rt — P TROR T RIEME S, (RSELF4EAL R 5)[45]. X Lemteamim 1
S100A9 7£ MI/R H{i2 # AN A EAL I AZ oA FH o
4.3. S100A9 SRTAELF4E4L

S100A9 7E T4tk v /R F W 51 A2 B A0 . 1 78 & B0, S100A9 & — 2 5 RE I N S 45 & B H
T ARE TR RN SRAR AN A B, A 2 R A M R O R T R T, TR AR R
AEREREAETER. PR, S100A9 7EFFLF4E LA 41 b (3 04 15 2 1 3 5 AT 45075 B 41 A g
R IEMSE[47]. BT BE TLRA (5 538, S100A9 Atis % S EUWG 40 AT LR 4 L (HSCs) s AL, 12
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B o-SMA TR 85 VA 4R YA IR T 10 40 WA [29] . BbAbh, AR PRI 43 WA 1) S100A8/A9 7 AR i 14 9
(NAFLD)AH S (2T A dh B 250 b0, 5@t B8 HSCs MMM 48, AR5 M) SZ 4 T 4L 2R 3 7% B T %,
LR MRER BB 04k, AT 4T 4E Ak 3 R [26] -

S100A9 32 i i 14 LW 4 i P SR ALOTR S LE AR 4R A0 Hh R ¥ B A - ELR A FK) Ly6C high 22 AL
R4, T Ly6Crlow KA EAG P Thfe. WFFC I, o i 22 TR M o 200 B SR 1 1 2278 9% [H - (MANF) il
5 S100A8 Te4rih4ifr, #f| S100A8/A9 7 —RAKMILEL, FHWr TLR4 {F5i@EE, FRCE AN
Ly6C~high R AT EL 5, M TR A 4F 440 [29] . R4 Tk, S100A9 [ T e 75 i L8 pg #2444 R AFAE 4+ 1
filtr, S100AQ [k 2 e 18 1 FF 2% B 40 i Js (HCC) 1 &% B I AR o S i [48] . BRt, #E—BHF %
S100A9 ML ZURE Sk I FL 5 FAR & B I 22 BAE L, A B T2 T H R HAE T AR e P e, A
B[R] TT SR AL 1 R

4.4. S100A9 S5ph&F4E{L

IAER, WHAURIAES S G E 1 S100A9 AR RE R ML A 4EAL(1IPF) I B ZR L 4L IR 1, B W] DA
N PF (AR AL W A bR S BRAEAT TR T, S100AQ FE4F K 1k Bl 27 4 4k B IR « SV i
FEVR IS 0 23 rh 35 T [49]-[51] o B an, v in = s AR P i 4T 4 Ak 55 3 1) ifL 37 v S100A9 7K i (&
TR e B [52]. Bb4h, S100A9 5 BALF i R4 H 43 L 2 IEAH S, $En T REiE (e it
HH A L L PR R T ) 0 S R [51] o

B T AEBR BB T E/ER . S100A9 ibiEd — RN A4 INLEIZ S T IPF Fimsiife . £
LRI ZH 2, S100AQ 3 %L el A Rz 41 S AT Mg 4 Pt b, L /KSP7E SO0E X RN £F- 44 X 2 25 T 1 [32]
[53]. S100A9Q i it 5 Hf Wk FeAL & P2 ) Z AR (RAGE) 45 &, #4% ERK1/2-MAPK i1 NF-xB 5 5B, 1
el AT LA I A . A3 AR SR i BETAR[32] . BkAh, S100A9 itiiid 53 N B - [ ik
(EndMT) I £F 440 IR 3EFE (8] -

S —PIAIE T S100A9 FIEURAE . TSRS R (BLM) W S 2F 4E A0/ AR,
S100A9 il 7 (4n Paquinimod) & & k2 T T 4EAbFR B, /0 T R JE R (TR R S 4 =i, JF i
TITIRE[34]. IXLLLE LR, S100A9 TEMLFAEAb R T B LR 4 /E T, [RII t 9%E 7 S100A9
VR YT SN SRAL T R 7 I

4.5. S100A9 SR BkEF4E4L

TE R R e 1, S100A9 R FE T EEAEH . W7k, S100A9 7ERE R T 1/ Bk
YL B A i IA, T HAB I EGE ERKL/2 MAPK il NF-«B 15 538, %55 a-SMA FELT4Etb K 1
(8, 0 R AT 4E4R[33] [54]. S100AQ i i 4 T 3% 40 i Th RE AR BE£F 4t gt 7, 9 Gnifs 3 B g n
Jitl M2 #5A4k,, LASE 5 pl £ 2 20 v A0 AN A P D B BT 0AR o b4, A BT G I 1) 3 23 A .23 51 &k S100A9
S H AR AR LT YA IR T/ 73, AT [RIBE NI4T 44k . #E17) S100A9 [¥124%7) Paquinimod @it H 5
RAGE 1 TLR4 (454, TIER0R/D EVEANAE M2 b AR AR e b R (I 3RIE, I 5 35 27 A S B A 7Y
) R R AR HEAR[55] - A1, STO0AD 7 2 Jik B [ Uy B SZ A AN 4 4E Ak 2 18] (B & R R 4% 1 WU A FH - ST00A9
# LA SBUKEER TR, 83 RAGE Fl TLR4 & AHGE AT 4E4np, #t—DinEerdith. HAaes
AMBIRIE S PR REEAER, LI R O G A Gk DR ) B3 Y #2242 9] [56] .

5. S100A9 fERRITH = B IE KR R AT &
S100A9 1E K —Fi SIS 1 4 TR [, 112 55 2 M50 0 508 IS RIZT 4 AL HERE . T 4E 5K,
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EF X S100A9 B FTIZ RN, AN D4 S T 5 Ge A ARE 55 550 I IR R R B Be . BT S100A9
TELF A T B R 0s, HAR RT3 B 1T 2 R . BRI B, S100A9 i 71 4n
Paquinimod £ & Zu AR AGAE 11 I RS 7R tH R U (097 0 2 VR[5 7] o —EAL, 5 2 PRI 27 4 AL (IPF)
S I AR EE DR S100A9 /KPR T, H5ERFMARWGEHEVIMRE, Xidt— P FFT S100A9
VERIGTT #E 55 (7% (58] EANIEEAL T, Paquinimod L] S100A9 KIETE, Fefs A RO E It Fl
JR A 3BT AT 4EAL . Hetn, 7 IPF /NSRS, Paquinimod AR T RLF4E1L, IR/ T RAEAN A
R, TR - R R AEMT)ERE[58]. BhAh, FEREIRM BN AR, S100A8/A9 )5
FiLM TLRA/NF-«B {5 5EMIN#E EMT o2, #Emfest'§mmer4E4t, m Paquinimod &L T4t
S100A8/A9 [f17R 1K & M| 11X — B AR K[27]. IXUERF 7T 45 R KB, S100A9 FIifilFI7E 2 Fh£F 4k AbAH ¢
PRt R R R BT e E R, R T OGRS 5 @ B R R o R, AR IT R BE T S100A9 1)
TRYT NG B T RS ) S FE AR SE IR AR

U H AR R A v ARz B T A AR AR IR PR RS, (R AR 2 Fh s A B ) R )
PSR T AR B TT I8 77 R PR R FH AT 5%
6. &G

27 LATA, S100A9 7 Z R ds & 4P 4ifb b R % 1 OCBVE ], AR M SO OB R B 5 4 Fr . et
O M Ak R 2 B AN R SRR . Ao — R EE ) DAMP 2321+, S100A9 it TLR4. RAGE M AH%(5 5l
PRIE ST ST AR (B 4 T MR o £ X S100A9 [ 575 RIA, FEFHMHINE « O BF il B 7 kT 44k
PIVETT PR AL T T K . SR1M, S100A9 7EAN RN B2 4 T I H 3R PR F K 5 HARAE 5 20 T I 28 BLATS
TIRNIRYS, L0 W AR iR 7 B G st 5 e e . 0K T R BT IR AT 4k AL SR T R
LR

SE
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