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WE EMRR (OA) RB—Fhi WABATIESN, LOCTTHCRRAS | 5 k2 BAR PERAE A RRAL, ™ B R o A T
i, FRTHICHIE T . ALY ) S i R R A% D IR 2 —, T Piezol A SCHE A AL BUR M Tl 18, 7RIERIAFE 5
HUBCRI b A AR ], BAE OA MR A RSB P HOCHE M .. A SURGELRA Piezol 15 OA I FRIATATEHLE], HIFHAE
ASHUBN Ty 5 S BRI T . SRR ROV M B AR AL BV E ], EE AT AR OG5 5 T B S Ui 1
WM, OA [ MYty Piezol Fik W8 L, MU 25 RAEN 1 (WNIL-1B) nlif AR, JERL “ShE
-Piezol i IERGHEFR. Piezol AT Ca™ I, WG Z A5 il d%, FURHCEMMMT . &, MBSERNL, Jf
M A ST A TR . [y, S5 G BRSO R RIS, ARSCPPAE T Piezol MEOMHEAEIRY T HE A AR S, HAM
L FERTUER B A PFE R A BT A8 WoR i —REVRT PO . ASCRTE N BEAT R IGHLEIBTE 51677 R AL Hhe K

£ = B

KGR Piczol, FHHETIA, HUBRBURES THlIH, BORAIN., H1tist

hES%ES R684.3, R329.28

BT R  (osteoarthritis, OA) E—Fh4Ek
fen A IR AT P DG P, ™ HE S R 1 AR 1 o
i, HAHMICHIG . e R kA S Z R
A G, AU ) S8 B e R i %0 B
RZ—. BB IEA, PGS MR A R
PLAZ B 52 BIOCTE, XM PR OA [ FEAE B A1
TR Y AR, Piezol A A—FRA LA AR
BIRIE, 2RI TR AN . A A S A e e
THft, = 5WMES %S FRRN,
Piezol TEACEIRAS . AHMEIAT: . SO S B Gl 2L
HOREE R AR 2 A, R RPN
AR SR AR T, & 2 5410
A (HE A FE-1B (interleukin-18, IL-1B) .
T -xB ( nuclear factor-kB, NF-xB) %) il
HOA fHERE ¥, XK BLRIR Piezol 1] BETE OA
) A FR R B R . 7E OA By P 72
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Fig.1 Schematic diagram of the mechanism of Piezo1 in osteoarthritis

E1 PiezolZEBMEXT

ROS: 151428 (reactive oxygen species); Piezol:

F i 5 (a disintegrin and metalloproteinase with thrombospondin motifs 5) ;
(tumor necrosis factor-a.) ; p38MAPK: p38 22%4 i fL 3 % (p38 mitogen-activated protein kinase) ; NF-kB:
2 i J) 30 2R A0 A P S 4 i 57 p16/p21  (cyclin-dependent kinase inhibitor p16/p21) ;

kB); pl6/p2l:

(senescence-associated secretory phenotype)

1 PiezolTEB X T RIEE
TR HLH

1.1 PiezoiBiE K Hx SPiezol FEHIE /7

Piezo 25 1 K % (f14F Piezol A Piezo2) f& —
FARIE A AP SRR PH 25 s, RS ELHE LY 21
JH JEE K 1 AR AT . Hirh, Piezol 8 i £ 2
500 ™2 FEFRFA B, T U R 1Y) — i R e H R A
¥y, XFES B Ca® . #EF (potassium ion, K') .
BN (sodium ion, Na') Z5FH &+ HAMENE,
JCHARSRAR S 7 | LI B2 Ay A SE AL
S AR ER (F12),
1.2 Piezol RIZFOAR BT HHTH

TE OA B3 M ahiiiirh | Piezol M3 iKT i

ﬂ‘tﬂi‘%‘ilﬂ JCHIEAESZ B G 52 0 Y 40

B [:jhﬁ — G RW, Piezol VE R —Fh bR
i f OA [ J ML vh i) RE A 4545 B EAF

HREPHIRIER

KPERNBINRER

LA B RS BS F-il 7 Piezol (mechanosensitive ion channel Piezol ) ;
GMP-AMP & - THZEFLFHFEE H (cyclic GMP-AMP synthase-stimulator of interferon genes) ;
EE B B/ HMAXEN (phosphatidylinositol 3-kinase/protein kinase B/mammalian target of rapamycin) ;
associated protein) ; MMP13: 574 JB#E 1 13 (matrix metalloproteinase 13); ADAMTSS:

cGAS-STING: ¥f
PI3K/AKT/mTOR : B BEALES 3- 34 /
YAP: Yes #HKEHH (Yes-
I IR R B P i SRR R 4 s AR
IL-1B: A% - 1B (interleukin-1B) ; TNF-a: HEIRIEN T-a
¥R F B (nuclear factor-
SASP: % & AH G 43 W R A

Mo BRI, TENRR TR el i, Piezol
E@%Lgﬁﬁi‘ﬁﬂ JCHIETE AT S8 ML, jJE’J
THOLF . IeAl, Piezol B FiA 5 EEIL .

WP T S ARAE SN ISR 5 UIAROG , i — %3‘25%7
HAE OA B By SCSEAE T o AILARG 2N 98 K+
(WIIL-1B) #IA N RIE T Piezol FeakIa i) 32 A
o WHRERW], IL-1BAMLAT L 13 Piezol AYFRIA,
\%ﬁﬁﬁﬁ?%%%L%<mHmmm/
mTOR) & HEHCH AL T F A s dm ] 7,
LB B T —FPIE LS, 530 Piezol MHRFLENK
i, NN O iR THEAE k. 72 OA KB
Rirh ) Piezol WFRIAMIFER I LR, JEHH
IR (U GsMTx4) e IR OG5 0o B 2l A8 A1
EBM, FH Piezol 75 OA By J& i 2 {2 s
PRI R0 10 ZE ERTIR, Piezol BYFAAE L AL
W T OA BIMLIR A frma i, 8487 T HAE OA &
SPLHI R ZEAEM, #2758 T Piezol /E ARYTFHE M,
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Fig.2 Gating mechanism of Piezol
B2 Piezol I THEHHI
U= H, FECa WL, SSRGS, 7

1.3 HUHEL /115 S Piezol BIE B 2 FHLHI

Piezol j&—FIHLIR SR Y 2 FiliH , ARSI
ALY AR S, IEAIIE NS &k — R4
VIRV TEBHERTT RITERT, U T 97254k
AEAZ 1) 520 Piezol MG . ST IR, ML~
UKL 1T, Piezol i i 23 9L % , S3k
Ca* Wi, X—id Faxt TR IEH TIRE R 2
KEEN, Piezol MIFRIBFENUN J1 5544 1 24
L SR TEGE S LT, SEERNNE S
SRR, SRR AR AR K R AE T
Ak, Piezol MG IR S 4HMEIAY = (senescence)
VEREAHOG, MBI F138 1 Piezo 1 38 i MG MR VE T
B, X — R R BN AR P 5 1Y
i A B ANEPE A2 (reactive oxygen species,
ROS) MIARE "' L, Piezol AMUEHLIAE 5
e OCHE YT, WA R XU ) 281 3
BRI, FHRPEHLRAE B R B AL
A EEMEM . EaHT RN AR, P
I8 TR AL B B SR Piezol " SRVESIE S, TIX
— {55 A X 5] K — RV ML AF 5 R 2
Mo BFFEFRM, LA T AL E 30 Piezol il

wn, p38 22 ZL I AL H R (p38 mitogen-
activated protein kinase, p38MAPK) #1NF-«B {5
SO, XL K AORE SN A2 O T % DA
Ko BRI, Piezol M ol LLJEHE 20 AL A IL-6
FIL-1B S 2 R 1= A, XS 7RG R Y
RNE R R E AL OVEN . [FII, Piezol MR ik
5540 B i 2 PR SRR AR AR B VDA OC . BE SR R B,
Piezol H & 2 #F Ca™ N, 99 T 5B B Qi Ak
B A AR G SE DR 3k, 91 4N L o 4 ) 2R 1 13
(matrix metalloproteinase 13, MMP13) FIZEHEH
Z Wi 5 (a disintegrin and metalloproteinase with
thrombospondin motifs 5, ADAMTS5) , ix4b3Ek
() IR — 25 IR 7 O T AR A B AR
Kt, Piezol TEALSKN 7151 & M5 5% St B b iy
W7 OCHEA A, BUCAIRTT B EDCTT RAIE TR A .
LA Piezol S M, ATRE M BRI RIIATT
P ) SR
1.4 HIEETFIPiezol KA BERIIHTT

TER PR RO SHLRITh, ShE T4 E
K@, HPIL-1p gy Zise. wroekyl, IL-
1B AEASIE 1 3% PIBK/AKT/mTOR Al i, i & (e ik
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Piezol WKL, HAKIM T, IL-1B AAFE S FEUK
B AN Piezol [ A, 3CFP iR K iR )sgmi T
ALY W A Tt R . Piezol M S — R AU
BTRIE, HIBE R AR BRI R T A AR AR
(RN o FEIL-1BHIBL R, Piezol MITH b2 5 84
JL PN Ca? Ve BE 3G T, DTS T e A £ 530 1
A5G mTORGE [, X — b P T 68X 5B 40 ML () A7
RO R RS- A R o8 = & 6 5 SR R (U F TSBA RN
AF, Piezol [R5 L FHAAAERERE $XCH AU 4 17
oM A WEDDRE AN . I A B, IL-1B il BN
{AEDE T Piezol FRIE, IR L T UL N5 S1%
T, FET UMM ET ., X MR R,
Piezol NMUZRHUMAT 555 1 ¥, [RIL7E
RIES A AEE EEAEN . #E—2rypie k],
I Piezol MY LI HE AT REAT B T~ 2035 IL-18 5 & 1) 48
WEJHTFNAAE RN, DI R B PR ST R TR T H it
ToHT R B TR PR SR T AR e B R
Piezol 11 B 1 1k 1T BB 5 E0ECH 20 i A9 Dy BB 2K 1A
TR FEBE ) PR T R LT, Rl
RATHERATPEAS . Bk UL, Piezol MYTEALTENLIR
TRERT, RS 515558 FEE 2 Fh e R
T, HERAER NN, R T R A
At . iR s, W Piezol MYIHERT LAA 2L
IR RAE S A, NI A B DT R IRYT
PRAETWEME LY, ZZER, IL-1BHE S
PI3K/AKT/mTOR iffl 1% 55 Piezol [k, FZMEK
A0 B R T, T S P A U e 49
Piezol /MBS 55 5, Il T BT R
BRI

2 Piezol N SRR BHAT ST EZNH

21 I EHESHREARET

P 2502 OA K pIL iy — A EE P 3R
W5R R, Piezol MM iH7FIX —id PR L 2 CHE R TR
o Piezol /ER— AU BUSE 853838, REfE /R
MU 1, FFAEes diiarh 51 %& Ca* i IN T 7EAL
L AL R, Piezol ML T3k Ca> W 2K,
Mt 51 & BT L % (endoplasmic reticulum
stress, ERS) FIZERIRIIRERRNG, R4 FHE
MR X — BRI ECE R,
M ST R DI RE . WFR R, 7EOA B
MECE T, Pilezol FRIXWEIEIN, XATHESHL
N 15 E A AR T2 UIAH G . o BE B T i 25
i = ol e s = €= - S ifib] 5

KTTBEM TR . fEfESH 2T, cGAS-
STING il % 1 Yes # 5¢ & H (Yes-Associated
Protein, YAP) -MMP13/ADAMTSS %515 53 i £
Piezol /7S YA P T-rp 4 i B 5, cGAS-
STING i % 72 20 i 52 B HUAUE g Bl . i
IR — RPN RAE S A EIE T {5 5 i feid .
Gb, YAPAER— AR -, AT LG o 4
Jit MMP il ADAMTS [ 235, 38 560 4 i 4 6 T 11
SERTRE Mt AR D A, BRSEAR Y, R AR nT
B Piezo 1 18 TE XS 4CH A P A= S T 520 kit
07 R M AN AN ML Ca? MR Ty, i —2
T T 3R A0 A g T R L X — R B R
Piezol FJ RE W AIAYY OA FH M 5, 38 Ak 41 il HLy%
PESBH ARG il i, A B L 20 2 Y
RN, R R Y, 4
JIFik, Piezol i 18 LEHLAAL 280055 5 (Y 4 40 M 0 1
R EEMER], A T Cat . N
LSRR DG AR5 100 B T . ek 1 2 L0 TR
HIBER K
2.2 Piezol 5B MR E KSASPEFRIE
Piezo 1 /fy— ML AEUR Y 18 , 7Rl
ML g b kiR T EEAE R . BESE R,
Piezol il HoX Ca™ (i IE DI RE, Mk 1 40CH 4 i
TR G W ple M p21 AFRIE . 76 E R4 4
farh, W #E & B Ca® FIROS MR B2 i s 2 1
KHERE " BAKMI S, Piezol ERIESEE
AR A AIMURAE B DIAR G, JEHIR TR 2 AU )
ATEOL T, Piezol BT 23 32 Ca® W E MY .35 |-
Tt I AR A, Piezol AR S
R, FEK Piezol HYZRIAREMS IR/ L AN Ca™
FROS /K-, FHAEsEAnfa g 58, Xk — LUkl 1
Piezol TEJAHEHCE AL 2 PG (A, TEIX—
A, p38MAPK il NF-«B i 12 B JiF 5 J2: i Ji
Piezol V(TG 1Y JCHEAR 5 I, 43 I i i#F TL-6 1 IL-
1B YA, B I — AR 35, 2 E 00 R 4
ML AT IR AT A . AL, Piezol IUfE
FHAS A BR T 02 2 240 Jif0 5 52 0 8 38 A0 5 73 Wb R 1Y
(senescence-associated secretory phenotype, SASP)
ByZeik . FEHLB I ik 201 0 R, Piezol BYTHTH
S FECET iz B AL, R R e ST R
PRINREFIERE . XA FAT TR TR IRy 7 S
S ) Piezol M F(E Sl g, AIREA B T4E
2 R 200 M ) S R R e M G R AR
B2, Piezol fEHH AIFEE K SASP [N 1Kk
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P T — A EERA O, s Cat il A )
BE, EMAMEAIREINE ST, RPN
S HIGAE SN AT R
2.3 EMERSFATHEEER

20 1 R 2 L AL RN D BE ) B LA R O
EIEAERAIES . S50 diissh LA
JUAE S5 T A TT AR SRR aEARR, WEAE
KW, Piezol i IEAENUMURIRL T REAE A 8515 5 10
B, X R S A AR ek L S A T
YIS . TR TR R AHLE] T, Piezol i@
BRI KSR TR H KT B, Piezol
YRR — PRI, S A2 B ) sl
I, RERSPUEIT O 72 Ca” EA LN . X —
PS5 SRR AUS S T AN Z R {5 S 1 i
P, b EAEE T AR SR S . BT R,
Piezol S 2 T EUM M 2R, JEHIERTL
s H (actin) IR 22, PR fE 20 ot
AP TR P S0 A B T DG R
MRS TEEEN, ROV T S E
AR SL TR, PRI DT . TEE TR
TR, K LN ) 5 Piezo T J#0% 7
(4n Yodal) REMS YW EEFHCE AT, HiX
—id RS M N Ca® VR EE R TH i DIAEOG . BLAT
7, Piezol MTHAL FEANMEA Ca* WL IYHI I, 3
M5 A — RSN {55 T S, e T
HRAWIAIR T . LTSRN,
FfLE SR S8R MR Piezol AYTIRE R OCH2E . 2L
LR 2 Piezol 45 Ca® WS YR [ PR, it
MARLAR T RE IR T 0 MZ, Piezol jliH
Wi FEE S, PR A RAEEL, et
AR T ANCE B R AR, Xl R
RS PP TR A A,

3 Piezol EB M XT KRR M HFHI1ER

3.1 Piezol T SHIRFE(E SE B

R IN, Piezol MYPKIE REAS k2 (2 F 241 L I
RAEA TR, U HRAE 32 BN ) 545 4
o filan, 7EShikaFEmfbBIRL T Piezol By [
559 Bz G AT SN BE ARG, XA AERE RN P
S NF-kB Fll p38MAPK 45 JCHE 7 38 B 1 30
Piezol il iBiH /M F Ca> BN, & FIFRITE S
e EAe, MG TR AN AU RN . 7R
PERIESZME T, Piezol ITEALILAEIE T ZF0 4 4E
FFE, BIEMERSEREF o (TNF-a) FEA

F (IL) 45, XSEH TR AT R PRSI B
PERE A GRS P Ak, Piezol if i i i
I NOD F£3Z PR3 25 H S A G 1 3 (NOD-
like receptor pyrin domain-containing protein 3,
NLRP3) RAE/MAE, HE— P02 HE IL-1B S5 4E 58 K+
ARSI, TR —1> A FRAE R A SR S > X
DL EZ R ZUPHRAT I AL, A4 T 3R A
BRANML . 7EB KT R FT, Piezol HYHIE BN
D SERUBRN, 35 K B AT S ) — L ZEER Y, fE
BE IR O R IR AE T FE . PRI, BFXT Piezol
T BT BE R — A RS F NG, BRI S
BUBHA AR S A JEAE B, DTS S B 19 R A 2k
Ji& o TR AT R ERALEI T, HLB ) VR
AT WFTERWT, AN AN B AT A 52 3
BUB T3, Piezol HYZRIA & 1E0R , SEANIEN
Ca” W IERIRE N, X —2 51k T —FRI B RAE
SIS AR T o TR RN AR B R B, AL
R 23 138 Piezo | 383 1Y FLTE , FETMI {2 1E NF-«B
I NLRP3 255 53 P 19 B0 . S BORAE 40 1
FIRERL 227, DRI, Piezol 83 78 T BRAH L ANk &
AL BOEE , SEPR EON BT R AR R R
Pt T AN EER HUB-RIE” A ERR SR
Piezo 1 FTRE AT fE 9 2l 1 O S AH 5 B RAE S
FRALHTAIGT TR
32 HWMNAOESREHRBEEER

Piezo 1 751447 [A] 72 5 1 2 o 1 Th17 20 i 9 £C
WS SE AR ST I A A O, WESEERY,
Piezol AJ LLUBCFIHLIR N 1 3 5% S AR I 19 A= 015 5
X — i BRI ECR B0 R T 2 .
W, ML B LA TN, Piezol i iE
VT, AN Ca RS I, TS — R
ARSI ST AR A o XL 5 AL &
A 18] 56 5T A0 M B A0 G5, b T REfE
#ETh17 MR AL, 5 3 e B P T R A S AE i
e H AR, B Mg 1 (4 IL-
17), 3 — 0 I e i B A A s B ot
b, Piezol MY 2t i 4 i N P e AL B R ¢
SEAF S, (2 Th17 40 A6 AL NG 58 . X 2 58
AN R AR e R IA T,
R R S B AR B, DT Jl— S B R R
FERE WD B IRAE R BY R,
Piezol AMUEHUI 115 55 %0410, dire
PR SN R BRI R R GV E R, RO
TERNRITRE S . TEE PR R AR B R h, B
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g0 B i #% #0 #| K 7 (macrophage migration
inhibitory factor, MIF) <R 14518 #6 4% & B 5
Piezol 4% (1) S 4 U AL B UIAHOC . MIF AR h—
FREE B RAEA T, BEAE S M) G2 40 I 119 16 AL RN
RRAE, BHEBEXTRGE ST, Hl g
Piezo | M I (K FEB FITEYE, fEuE T AL J1 %) G s
A S L IR P SRR B, Piezol MG AN
A5 R AR Ca> BRI, i b B0 T e
f553m % (AN NF-xB HIMAPK) A 3 MIF il B,
T E A e AR A Ak . ELATT S, MIF i@ %
{6 Piezol 345 T Th17 4 B (1) 3% 52 RN 40 g PR 7~ 114
A, dE—2G MR T B R . Xl R AR
B, Piezol TEALARI /15 fe e 40 = 18] 4 AH B.AE
TS| T EE RN, s A
PR RAIEIF AL TR R B A SR 2 I,
X MIF/Piezo 1 38 (1) 191 AT BE B R 28 it i 1 70
PRAATERAE SN AT 5072
33 RAESERBHIMHEEHLE

TEOA AL, SRAE 55 P W AH H A H
BN EEIFIIE, Piezol AMUAENLHRIEL T
ORI ELAE S SO A7 e A OCEE AR £, ELARIR]
5, Piezol MITE & T RN Ca® ¥ BE RO I,
X — 1 FE 5 2Rl SRE A BT R VAR O, il 4n
IL-18 FlI TNF-0. 45 o 3X 28 5 AE T AR HE T )R8
(R A SN, A BB A8 1o I TG A IR i, N
OA FBH PRI B FEF5E &I, Piezol 1)
FIRTE OA FBH W T s b B 0N, IF 5 RIE
FHOCHYFE R FRIA R IEARSC, X R Piezol 1 fgif
HA5R J0E R N RAE HE OA (ke ', 1Ak, Piezol
W PR AL SRR T e B A A A AL R i, 1 —
AU JE 20 L ) AR AR, DT S50 R TR Y
A B AEOARIRIT, BFSYE R BLIN Piezol f1G
PERBAS 0 B IR A RIE RN . X — RINTT K
BT XJ Piezol YR YT SR MG P2 4L TR Ay L% . i )
Piezol #ll il 5] GsMTx4 1] LAy /b /N R L Hp 5 OA
FHOC B PIR AT 11405 °7 0 BHIL, Piezol A&
BUBEAE 5 1 BR324, e S S 0 179 0 22 1 [
T, HX OA B A s i B B .

4 Piezol X BRE R X T EMELRRIT

4.1 PiezoliA#=HBTHRASNEETHRELE
VTAESR AR FT 0, Piezol 78 A 4 E A0 )

Dife Mo k4 T 2 OCEZEMAEM . filhn, —

9T RoR, TE/NRINBEhEAIY, Piezol HYRIATE

KATHCE A b B 2 B, SR AR ORI 1Y
T PR B T B EE AR Y Piezol MYTE fLBE
AR = il R RN WAk e T AN B PUR L E R
RIZRIR SR SE M AL LE AT, AR gE . ok
KA A B 1A, Piezol TELF4ERE T
YR S A R v A A SR . BFE R,
Piezo MRS AT (i F £ 4k 508 240 B 1) 0 B 20 A )
A, X X IER R B2 CH T Y,
TEAUMRPL P SE BT, Piezol il 8715 20 L PN
Ca” LA, WOE TWEE 38, MR HE 4 A Y
SACFECE G . X —HLEIHR7R T Piezol 7E
B AT R SCEEA €, Piezol YBRIC X B &
B4 EE I, PR, BK Piezol M B
RIFERCE R B AR 450 R B R i 5 o 191)
an, FERRE /N BB Piezol (Y3 R R 5 3
THALUN R E G, R R AR A
MR EIE ), X~ R KW, Piezol NMULEHH
it R LA, T H AR 1 45
SEEEME M B SCHE S, AL, Piezol BISCIAL
SR A I MU BRI S A e X AE 2
FRELLAF T BB = M W RE ) R R, X Fhi
Al e BB RS T R kR, E—2m
JRE AR AR B SR Y I, Piezol 1 A AL ER
NETE , HIIRE R SE R TR A B B IE R R
BEYE 2 CHEE,
42 BE5HREHEEIEA$HPiezollES

Piezol 768 5 HCE WA ELAE H h & 4535 QAR
L CHETER UG 5 i A E SRRy
Ifil, Piezol il I& [ REME BRI, Il
RIS 0B PN B B VR, T M) 2 LR
ML A PET RE AR A . Flan, FE-Ednif
Piezol MU # & BRREMS AR Wi i A, g I
B ERCE AR R, Piezol BYAE FHINEE N4
Ze, HIUE AT Be S BB IR, FRRAE G R
R EDIRAET L TEE 5 HCE WA AR,
Piezol MYZ5 T 4R o4k, 8520 T 4
JE] § M Sk . WF9E % K Piezol REE L% YAP
B IR K, A s AR E A B R
ik, DN R R B R AR B AR B . A,
Piezo1 38 18 A 261K 5 SCTT IUBLAR 17 1o 25 UIAH G, AL
WA B S £33k Piezo ] SN CTT RS, #EIM
PRV RIGIERE . BBKUL, Piezol il
WA FUE S SR EN b k55 2 CH
ZOVER .. EAMUENE IR S EE, SRR
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ARSI B R

5 Piezol EABMXRTRIBTEANTR
i

1E OA [YHFFE Y, Piezol kI 52 1A L 3 7 57
2 V. %0 4 (transient receptor potential vanilloid 4,
TRPV4) {ENEEMIMBURE @i, 257
OB AR A PS5 S AR Y . PR R,
i 35 8 F siRNA BUEE I70 8K 4 A [7] 1] 411 ] Piezol Al
TRPV4 33k, AT DL AL i HCR B8 &2 01 kst
OA M HEAR o — W 5% 2K JH] siRNA Xf Piezol Fl
TRPV4 AT W PIER, 250 R, XA T TSR g
REAS AT 5008 OA /INERBL Y b (Rl B, R THAK
B L A AR R TE AR T . X — R IR OA
FNRIT AL TR RS, oI T T BIR YT
WM BEAE T 3eal . HE—2EmpLHI R B, Piezol
F1TRPVA 1 11l BE % R IC 40 i N Ca> VR B2, AT
/0 ELBON 5 | % B AR T A E S vy, (2 ik
WHHALWMHANERE . XUEERRY, 5]
Piezol Fll TRPV4 [ FE K -1l Al B J2 15T OA i —Fif
FRRME 4471 S Piezol i R B () #E N7 A
W% Piezol 7E OA Hr IV IFR ML T EHZ T R #F%Y

RN, HHH GAf5-Cre % B DK /N BRI T 45 AV R B
Piezol, AEM% W358 OA R (Y O i Bk A
HARkRUL, Piezol @il INERAE 2 Dl 28 LR U)W
Je . HICATHCE BB AR R I AKX IR . X —
KILFEEH, Piezol 7£ OA RYHR PRUEAE rh ¥y 38 T 42 9%
FAEH, FLRBRWT DA R AR Wik . i —2
MIBFTE W], Piezol YRS FEMA T R 4 AL A LR
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Abstract Osteoarthritis (OA), a highly prevalent degenerative joint disease worldwide, is defined by articular
cartilage degradation, abnormal bone remodeling, and persistent chronic inflammation. It severely compromises
patients' quality of life, and currently, there is no radical cure. Abnormal mechanical stress is widely regarded as a
core driver of OA pathogenesis, and the exploration of mechanical signal perception and transduction mechanisms
has become crucial for deciphering OA's pathophysiological processes. Piezol, a key mechanosensitive cation
channel belonging to the Piezo protein family, has recently gained significant attention due to its pivotal role in
mediating cellular responses to mechanical stimuli in joint tissues. This review systematically examines Piezol's
expression patterns, regulatory mechanisms, and pathological functions in OA, with a particular focus on its dual
roles in modulating chondrocyte homeostasis and bone metabolism disorders, while also delving into the

underlying molecular signaling pathways and potential therapeutic implications. Piezol, consisting of
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approximately 2 500 amino acids and forming a unique trimeric propeller-like structure, is widely expressed in
chondrocytes, osteocytes, mesenchymal stem cells, and synovial cells. It exhibits permeability to cations such as
Ca®*, K', and Na', and directly responds to membrane tension changes induced by mechanical stimuli like fluid
shear stress and mechanical overload. In OA patients and animal models, Piezol expression is significantly
upregulated, especially in cartilage regions subjected to abnormal mechanical stress (e. g., human
temporomandibular joint cartilage). This overexpression is closely associated with aggravated cartilage
degeneration, increased chondrocyte apoptosis, accelerated cellular senescence, and intensified inflammatory
responses. Mechanical overload and pro-inflammatory cytokines (e. g., IL-1B) are key inducers of Piezol
upregulation: IL-1f activates the PI3K/AKT/mTOR signaling pathway to enhance Piezol expression, forming a
pathogenic positive feedback loop that inhibits chondrocyte autophagy, promotes apoptosis, and further
accelerates joint degeneration. Mechanistically, Piezol mediates OA progression through multiple interconnected
pathways. When activated by mechanical stress, Piezol triggers excessive Ca*" influx, leading to endoplasmic
reticulum stress (ERS) and mitochondrial dysfunction, which directly induce chondrocyte apoptosis. This process
involves the activation of downstream signaling cascades such as cGAS-STING and YAP-MMP13/ADAMTSS.
YAP, a transcriptional regulator, upregulates the expression of matrix metalloproteinase 13 (MMP13) and
aggrecanase (ADAMTSS), thereby accelerating cartilage matrix degradation. Additionally, Piezol-driven Ca*
overload promotes the accumulation of reactive oxygen species (ROS) and upregulates senescence markers (p16
and p21), accelerating chondrocyte senescence via the p38MAPK and NF-kB pathways. Senescent chondrocytes
secrete senescence-associated secretory phenotype (SASP) factors (e. g., IL-6, IL-1pB), further amplifying joint
inflammation. In terms of bone metabolism, Piezol maintains joint homeostasis by promoting the differentiation
of fibrocartilage stem cells into chondrocytes and balancing bone formation and resorption through regulating the
FoxC1/YAP axis and RANKL/OPG ratio. Therapeutically, targeting Piezol shows promising potential. Preclinical
studies have demonstrated that Piezol inhibitors (e.g., GsMTx4) can reduce joint damage and alleviate pain in OA
mice. Simultaneously, siRNA-mediated co-silencing of Piezol and TRPV4 (another mechanosensitive channel)
decreases intracellular Ca** concentration, inhibits chondrocyte apoptosis, and promotes cartilage repair.
Conditional knockout of Piezol using Gdf5-Cre transgenic mice alleviates cartilage degeneration in post-
traumatic OA models by downregulating MMP13 and ADAMTSS expression. Despite existing challenges, such
as off-target effects of inhibitors, inefficient local drug delivery, and interindividual genetic variability, strategies
like developing selective Piezol antagonists, optimizing targeted nanocarriers, and combining Piezol-targeted
therapy with physical therapy provide viable avenues for clinical translation. The authors propose that Piezol
serves as a critical therapeutic target for OA, and future research should focus on deciphering its context-
dependent regulatory networks, developing tissue-specific intervention strategies, and validating their efficacy
and safety in clinical trials to address the unmet medical needs of OA patients.
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