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TRIEENERAZNMEZ I ZXF, SRR EEED FIREF AN, 7]
B | UROEA KM R SRR ARSI G SERTE EEEERASRBESSEN
BHEML%, ABERBERNNSNE LE A REMEE S5 AR MM AR R4
EETHEE, M EREEEIREREERINNE S EMRAFZH—FTHE, BEERRIX
B BEFMRERWntBRES 5 7 12 1% (8 2 14 ik K 0 35 2 Fh T IR R4 R Y &2 4 Al
ER. XHRE wnt BER 2 FEAMBREMNMGEENXREER, aJH AEH wnt/
B-catenin B S IELH Wt B EE, B BERMNIERA AR, SHEWnt BRESS5HIF LETE
EHBEHSE EERGENEE ; TS ERBFTREREI Wntsa Al BUEIELEH wnt 18
B, SIENAER MR EHMIRGRE LE, HeLEZIHIEE wit BREESE LRESEE
JIRE5. AL, K wnt BERENS5SE EREELE, £iHEE T, HA@raesk%
XK R A E R AXEZARBRIX T Wnt ESBRESRSENE LERGELERE
FERNRIEMREHE, NESSERMBITR RS EHRNP A IREE X KIE.
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Advances on role of Wnt signaling pathway in airway epithelial damage induced by air pollution
and its repair XIE Yu-jia, ZHOU Yun, MA Ji-xuan, FAN Lie-yang, YE Zi, WANG Dong-ming, CHEN
Wei-hong (Department of Occupational and Environmental Health, School of Public Health, Tongji
Medical College, Huazhong University of Science and Technology, Wuhan, Hubei 430030, China)
Abstract:

The adverse effect of air pollution on respiratory system has raised public concern. In
general, respiratory tract is the major route of air pollutant into the human body, accompanying
with oxidative stress and inflammatory response. As the first line of defense against air pollutants,
a normal functioning airway epithelium can repair the damage caused by air pollutants
immediately to maintain respiratory health. Alteration or dysfunction of the epithelial repair
ability might link to further respiratory damage and even respiratory disease. The Wnt signaling
pathway participates in the development and progression of several respiratory diseases such
as chronic obstructive pulmonary disease (COPD) and asthma. Previous studies have reported
that it is a critical pathway related to cell self-renewal and respiratory damage and repair, and
includes canonical Wnt/B-catenin pathway and non-canonical Wnt pathway, two pathways with
different functions. The canonical Wnt pathway participates in cell adhesion to maintain the
integrity of the airway epithelium and to promote epithelial repair; the Wnt5a release stimulated
by air pollutants can cause inflammation by activating the non-canonical Wnt pathway, and also
reduce epithelium repair capacity through inhibiting the canonical Wnt pathway. Both pathways
participate in the process of epithelium repair, and imbalance of epithelial repair process may
lead to related respiratory diseases. This article comprehensively reviewed current research on
the role of Wnt signaling pathway in the airway epithelial damage induced by air pollution and
epithelial repair, aiming to provide insights for the prevention and control of respiratory diseases
induced by air pollution.
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10N ERETERHZER, RENTRRER/ AR
BEM Y, BRWIBRAFEN R = E =S54,
MEWMRE. BRI 25 1E (polycyclic aromatic
hydrocarbons, PAHs) . R4 (ozone, 0;) . AAXYH
MAEtmE. B TRERANET S5 RH A
ANEBFRRZ—, MERRFIENABZZMIN
TEREEYNIIF, ERIFARERTLMEHEHE
o TRITEYIENERE, A5 ERESRN
%, AU BMAMRN, FREREZR. &
BT, SIEEAMINEE TR, EER5|EMTIMALR
T 975 G0 2 0 A0 12 14 PR ZE M % (chronic obstructive
pulmonary disease, COPD) By &4 B INE B,
[EEREANEERSERIMNMENEESE
BRERE, EFRAKKEBTSSREYNE—ER%.
[E LRAEMAR B RANEZEHRE D, £
EESERERMAE. R UANINRE & EZEIDRK
— NI INRRERE ; [T, 40REe) R KBEEEL
M BT 4R e pY ik, ABREARIE U B FH S FHE
AT iRHEM. FE L EAR N UL IEERRDY
B8, MEEFEWFZEMEEM S (WARETFHEL
HFE) kEEHMARKERSSRE RN, #HiME
FAARIMENIRE. A, EAVEIRE= S5
NEEL%L, RSB LRAREASIRZZ NG EF
FIEBERT, SELRAREERENEERN, &
R BN & £ ERALHITERIEE, HRNIER
BB, A, ERERBERNERERERE, ELEX
B EIRGHITREEH, XESEIRGREHR
iR, FENB] 5| EMINEE T EE X copD L im T
R RS/ A E ", Eitt, REHEESRE ERAR
Bl B WU IR R0 Fo
REMAKXBEIAEMMIVE S (I R KK
(wingless-type MMTV integration site family, Wnt) 13
SBERE5TTSRHPNERESE. K. PAHs LUK
0, FTRYITRiE L EIERMIR G REE i 10,
WntiESBRE—XS5MARBERENEXNESE
. EERALR, WntESBEES 7T ALRNA
B. MAMNBELRE, HESLEMBERLTEN. ff
Bk E. BN, 1814 R E M AR R A R A ER A
S ARSZEBNEEREZIEXY, RIEES
RFTF B- EIXFZEH (B-catenin) , Wnt BER D N BLE
FRANIELZ BIERR, 45 BI@ ] X R Wnt/B-catenin 5 5
B, BRIERAMIEEMNALECENEEESSEE ,

MAFRHE Wit BER T ES5RIT AR ERINEH. BT
EARAI, L8 wnt BERTEA RN TSE ZMARR
ERMBEPRIZEXRBEERY, BRI T
BRI SBUE B ALULENE S /ESRES ), X
NI 5 rE HBRAIEIEE R 0. SHERER
¥, INERAE TR, PAHs F 0, FRDEI HIHIZ
Hwnt BERANZEIFZHEBERSHE LR, #

IR AREE TR, A Wnt E5BBET
[ERBAE LR REEE RERAAEXH

RIAITERR,

1 SHWntBREVER

ZH Wnt {5 S8 N Wit BRiA S R AL S .
B-catenin AR E S1Z B U UMBERFRIE ™, H
THRZ7E M Wit BL{RBY, B-catenin BT 5— R FIHIEER
& H Axin. APC. GSK-3B % (X FR 9 “B-catenin i IF &
Bk HEERMBRR K, MEEWEMR. = wnthd
& (I wntl M wnt3a %) FER, AREZAEZEESE
HIZEH (frizzled, FzD) MRZERERRAEXEH
(lipoprotein receptor-related protein, LRP) # % B8 1k,
FZD X LRP SERALE & 5 R “B-catenin IRIF B &K~
WA, BEfE, ABREBIH B-catenin REH L EZZ 1,
BESTAREREERAT / HEIERESETFX
MRk AR EER LUEAIRSEERERIRIK, 5| REMFN
[, B-catenin EEHE Wnt (5 S B FHREXBESEZE
£, HEARRNRRHL FRERSI FEH wnt
EESERMST2EEY, BEZSWMARLN, LM
Wnt/B-catenin @I Al & 5 445 F RSB M4 FM{E#H £
R ARfIGTE, MMSEIM =R HRHRE _EERHRHE
Sidig byl
1.1 S54F ERTEM

FFE§5%5 % (E-cadherin, E-cd) 2 —ZS4AR 55 Mt
EH, S54F LENRESTE M, wnt S HEBE
FHY B-catenin B 5 E-cd IE1H L R F5 85 & / EIF & (E-
cd/cat) EEK, WETHAMEE L, 1ERA(E]RY
BN, 258 LRTEENLER ; MM DR
5 RS B9 RE ) N AT AR AR E-cd/cat E B 1K, FF4HME
BIFVEEMT 7R 55, ERZRYSEE M. R a4EE
B9 B-catenin B 5% 3H NAHRE R, 18T 45 H wint I8 B
HNAEZNE S5 EEARRGEINEELRE 2,
Morales-Barcenas & ! i@ it A SN SL IR R A BN,
EE R NFRIY) (inhalable particles, PMy,) {032 48 h
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JEMERE, ffE_ERRARAE (A549) H E-cd/cat E &1AFRIA
R, ARENEREW IR, A LR 2. WangZE ™
MRAM, SREREFTREONRAEMEL, FEF 0.8
C57/BL6 /NEZE LR A E-cd RAE /D, MR
EI R (8 A B SR B B Z R R 1R~ 0 BT i@
1T PR E-cd RIXTI #2008 E-cd/cat B SAFRL, WIFZ
SELRHZEM,

1.2 50 LR AARIETE

B L 43 B Wt 388 B8 84S B 8 3 Al _E 2 4 A 35
JH, A fEwWnt B FFENEERRKRIEEM, 7
Wnt 5 S EZ IR LR ABNEENF PEEFRRIE
7, eSS YL@t inHIL HE wnt B S
FRIBEREIZ.

GuoE *® ZMECOPD BEENZRE LR UK
i 26 25 /1 Wint/B-catenin 18 B& BYJE M4 B, @R P —
L EEH S (B-catenin, FZD4 R THARSFRMERRE
F 4) B mRNA ZKTFEFER, FHEWRMRPTLAINELE B Wit
B AYINE 5 B3 [E BY & I Wnt/B-catenin 38 B& BY 8K
A UNERTREEESNRER M RN, 52
X, Skronska-Wasek & ! & 3, FZD4 B9 mRNA LA K2 Z&
H7EcopD BEIMIA. Fii/E LR 1 B4R AR SL50
4 copD #R= BB LR P RIX LD, FIREEEL T
FZD4 B9 3R 38 M T DI Wt 38 B& , 3 &2 0 _E 57 A AR
B EMPUAIIEE, DB ErMEXER (secreted
frizzled-related protein, sFRP) BJi@id 5 Wnt Bo{KE 1%
25 & MmHNE] Wnt/B-catenin IBE&, Zhou 2 B 3@ 1T
WFERRLI, coPd BEMIMMEF sFRP2 EBEHIKFS
BB RERIENIAE M ERERIAEE N 5 &M 3E. TF
SMARRESCIS AR A IR, A M R A HHRE AR sFRP2 Bl @S
1N B-catenin BYFRIE MITTHDE] Wnt 1B ES, FFISEHEA
E 12BN (cigarette smoke extract, CSE) ESHIA
R1E5R ; EAZRE LR, FEE CSEREK
FHIIE S, sFRP2 BY mRNA LA Kz & B #RIA K F & B F+
=, MARBE I HER. ZRRIERSEEE R
1833 R sFRP2 2RIA A = M 0 61 Wint/B-catenin 18 BK,
EENAR MY RN N5, 518 R0 UL
BE P&, Wang & BY R TI CSE RES S8 _E R ARE
22 8 Wt BERINHIF sFRP2 NE A FIA LE, BT
JEREER, SRR E LRAMIEESWERA ; H
B53ERANERABEMELL, 7ERE coPD BE /N
SE RN, @R B-catenin. HREA T (¥
REAFTEM 1) UNREER (BEREEEEHE-7&

MEREEKAEFAZE) 9T Unachukwu F B2 B
REWM, S/FEE=[ONRANEL, BETER
MAZE R c57BL/6) /NERBY FAUAHLELZR AR sFRPs Rk
10, EEY Wt BB A FZD K2 LRP 5/6 RiIZ T, &
 B-catenin FREZ U H N Z, wnt S EE M
THERREZE, RELIMFEIHAIETE, Kneidinger
el @ S A 1 99 A7 & B copD B & R A A%
B-catenin PAIERIATE E AR E R, HEEER
MR ZE 3% T B9 SE 30 14 B S B AR Y BB Wint/B-catenin {5 5
BEE TIE, UESE T Wnt/B-catenin 15 = @ BYING S fi
SHLEARBANEBERAZTRE X, B, 8t
THBUE Wnt/B-catenin 15 5 18 B& f5 BT 383 38 N AH £ &2
BEFR/DSEY AH MG ERALREIR, FEHESK
WS A%, ZARIAN Wnt/B-catenin 558
REAAMEENFIFREEXEENIER, FHaE
Wnt/B-catenin B E & R KA S ApH copD AT BI—Fh
VY

PAHs B ZFETE=SHRNSEY, MEE
NEBWHPAHs Z—, BEERNIELMPAHs S B HY
95%, MR KRPE ] S KRB L BF IR,
ParkE AR AT, EERBEhEZRELEA
B EY B-catenin BB EIZ N, AN ZSRE LR HINLF
EMMBR ERE, BERGRE, 5IERELK
BERNEE. B, HuEHRAI, KFLEG
FIRMRENENRE EZMEFEEL, BT E
B2 40 B AZ A B-catenin 1& 1N, 1Z Bt 52 2R B B-catenin &
S5ER ERRGENEERE. HEEERIMEIES
LI AT, Wnt3a FIET Wnt/B-catenin IBER{EIH S
8 RIS, F B Volckaert & oW R I, £%5
HO,ESRELENGE, FEN EEAMEERED
A Wnt7b, 83T Wnt/B-catenin B IR BUE X [ E F B
ANARARE, SR eT MR A KA F (fibroblast growth
factor, Fgf10) FRiX, Faf5 Fef10 EB F i HRE (K
B FENERARES, FHEED R =IHARER
ST AN E MR K MR , (€ 7
JEMBNE LR IEERE.

RMBEES ERLERLF—HHAR, Zemke
EVEINBARGRERNENAREADR, abk
B-catenin RIAMNEXERAHAEMZ[RE LFPR
RIRI AR ST BB M U E B UARIE MBI RIK
BBy, R = B-catenin B ERE XA, EEHMSN
B EERAENRBRELIZMEERHT, ZHARR
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BESZSE EENTEMERFURRGNEEDE
FA B-catenin HF R BN A ALY, Haoo S R R
F CSE 48h fa, AS49 AR A K= 1N H B 4ARIE 7
P, AR S 4REIZ B B-catenin RIXFHEFA S,
T IZ % M BN B-catenin RIAPHME AR ERE
1%, Z R IR CSE R & 7] £ B-catenin RiKA K
THEHETHLRPNRREUREREANZ, Wt/
B-catenin E S B AT HEESHEXNTERHLIZ
R % BUE. Libalovda F P MR HME 4 X
REPMs AR, HMPIRENE B (extractable
organic matter, EOM) , B ESMNAESEI A, &=
=T oM fha £ R ARRE A, 428 wit & E& B HD H)
7 & 2B A Dickkopf #8 % Z&& H -1 (recombinant human
Dickkopf-related protein 1, DKK1) BIRIA T, &R~
2 Wt IBER S

2 JELZBEL WntBERRI{ER

L EIBER 99 9 Wit/Ca? I8 E& A Wnt/PCP 3@ B,
B JE 2 B wit B2 & (Wnt4. Wnt5a K& Wnt11) 385E,
Wnt/Ca® i@ & @Id F5 AR B IRFUMES R ER BB CH
£, BABN > REFHRS, #m/Ek T ARZEA
FHCEIHER ; wnt/PCPIBERE /NG EABUEN
BUE N EREE, BTNERENRIE, NTEZMES
e EHE,

Hai X FIELHE Wnt B S TSRS RHKER A
REEBENHEXAARHAZI, EEENHAR—
B & T Witsa SBUEHY I ER B Wt 3B B8 5 BB s LU
e Z IR R G5 fm (GNA A coPD) FBX. Lee 1
AN, ERENIESdE/NENERASZSE L
FBEEMAE (FEhihi4RAE) Y wnt B2 & (40 wntsa)
KFBBEFE, FESXRAMAL, TRHIARAER
PR L, IR EEHNTEEEZH. Whang F 0
E R Wntsa 5 IRIEE XL R Z BN X R A
m, BETERRAZHAZSRE LEAMA wntsa BY
mRNA LU EBARRAXKFEEESTIEREH, Feller
FWHRAN, EERREFSH cs78L/6 /NEIEE
1, /MR _ERRAAREAY Wnt5a mRNA LU RE RN RIEE
BAE, HEMESEBERRRFHRAIEM, EAIW0
=3 FEARBER LD, RNM{I1EET 58 copd
BEEARG, s BERELEENRBREEOXRE
TR, RIS HEEEMEL, copd £E MBI
ShEEE P, Wntsa LUK E R A F, d0IL-6. IL-8. IL-1B

NEBKFEEAS. ZRRINNTRAEE 1E S
KR Wntsa K EF, 5IERNENR MR, #MS
HCcoPDMI A E, WangFE W BEMRAI, 258
BT ERMELUSAFAIY) (fine particulate matter,
PM,s) 18 T B9/ AL A witsa AR R IERF
N IL-6F0IL-8 I mRNARIA L, SEARR LA RY
RIEAZE, MXELERNTESHEE LU PM, s H
FERETENRE ; FEMEH wntsatEHifl (BOXs)
A BMRBEIR YRR, ZHARIET PM,s Bl @d
Wnt5a BERINEF MR E FSHNIERERLN, #HiM
5| NI R AR Ao

Wnt5a /T SHRERAITIES Wnt SHIBEEZE R
B4y, B Wntsa i@ EE B Wnt 5538
ERIETIE B Wnt (5518, IR &I WntSa @I 45
B A ERMEBFERINIRZ K 2 (receptor tyrosine
kinase-like orphan receptor 2, Ror2) 5  B-catenin i@
B8 B9 1 42, [E] BY OE AT 38 5 BUE Wnt-YAP/TAZ 15 B
1B %% S wnt # & ¥ (DKK1) BY 92 B 5, #E H1 wnt/
B-catenin {5 SiBEE !, ZHDHIAY Wnt/B-catenin BRI
SEENE B YRR (alveolar type Il epithelial cells,
ATI) A Ffi S8 1 B & RZ 48 BB (alveolar type | epithelial
cells, ATI) VR L3245, FEINH ATIABNBE,
ML AR B ERE IR, dmmaliei8 M imE
J% 40 COPD 5 fifi 8] R £F 4E 1k “+*°, Baarsma & 7 | F
TREEEEM cs78L/6 /NRELFRIEE FES A K
HcorDtEE, XI5 RE T IR ISV RAELL,
7K 1 A) BETERBEZEN/NE2MHIEKH,
Wnt5a &8 B RIAIE N H 4 B & /& 1L BY B-catenin FRIX
L 5 [EIETYT 20 & copD BERMALRFHITIONE A
I Wnt5a RIAIE NN, AT 47 &2 WntSa fill & JF42 88
Wnt {5 S8R, 1810 FE1{E LRP6 BY7EME LAIK Afi/E _E 248
A E M EY B-catenin R RIZE KA FEH Wnt 55
BEIER, #HMAR T £H wnt BN SAFME L&
MEEEMNB LRI ; MIPFHHAR A Wntsa AT {E
COPD fi£H 4R F IR R 55, EXEAMINEE, & B-catenin
IXThRVEEE E M AH/E _E B AR SR 2RI

RMBEOARNEHS ERERR—HHILE
1o AT ZBRE ATEE & AR A 70 0 Bl B 2R V& M 573 M
FRARAEREm K, HEBATI AL, MEdt
SR ERAREE, WM EBESIE
(acute respiratory distress syndrome, ARDS) &S &
MM EEHNBENEBEEXETEY, MLUuEY X
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I, Wnt5a 18 i Wnt/INK F1 / 2% Wnt/PKC 15 5 18 & &
#HE 7R T (mesenchymal stem cells, MSCs) BY
T, UKD ATI AR, ZHRIER Wntsa B0E
HIAELR B Wit {5 S8 E& AT {E3# MSCs #2146 9 ATIN 4HRE,
HimiE#E EERGBENEE. SItbAEIL, Ghosh EF =
&I, AN RNARRPR Wnt5a fg, ATIZRRERY 73
i FEL& 1L, A Wntsa (MR AR _E R °] 80 8
& IR B wint 3 R (R 3 AT A B A ATI AR B9 2 1k,
HiE#E ERAEORE.

Ak, Wntsa ¥t S8 EE B EENIERIESR
22, ERREBINN, Wntsa TR A G EIEEFE
SEEXBEMNEEIER. X R0 EIGER,
Wnt5a B /= E 2RiA MITTE IS wnt S EHIBES, PRAE
HREIGTEKTE ; M VAR A E ERY, Wnt5a XA
HHMEE, R wnt fREFEFEHESS5 FEEET
2. H—FHITRBENREIEEKFFE Wntsa K
EMERZY, AJARE ERIRGIIIGRKT IR A

3 BRESRE

R LR, =S RN SMA D AEIRES
8 R IRk, 4T SEITRAFERN
REMERR. BRIBHRERA—BIAN Wit (558
BE25T7Z[SRAM ERBRHREENTE | =S
B EEE BUE IR B Wt BER 51 K R N M
MR SE LR ; £ wntBERP{EHSIE L REH
REIRTE, BINSELEREE, MFABBRERERFEE
T, AR wnt BctRiEd SEEAME ERERR Y
RELES, FUAMARATRNESER ; B, RE
W Z BRI W EFERERNE, W —MINE D
MERIBIZRG. B, XT WntBERET TSR
[EERBRABEEIEFNERMRSER T
K SFIMAMRSELR, HERS—EMRR, xFKINHE
FREEZ USRI ETFR AR AR,
HITIRARBER R ASERENZSTRER, AFRASR
R REAR,

SEXER
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