OE&REA 20656 £34% H6H

Journal of Prevention and Treatment for Stomatological Diseases, Jun. 2026,Vol.34 No.6 https://www.kgjbfz.com -+ 595 -

[ DOI]10.12016/j.is5n.2096-1456.202550267 - LRIk -

Piezol ZEFF R HAR K F R AR PHIEAMRIFR

EXH', EHL’, I L#H, HFE’
LEMEAXFOBEESE, TN TME(550004); 2.5t MEAXFHE2BEERES =4, M 3T (550004) ;
3. MEAKEWE o E R T AL EA, 5T 5t (550004)

(FZE]  Piezol & —Fh Ca? B B VENUBUR B T80 , 76 4 A ZUR A 20 b 9 386 %0 L ) i 2 5
GO AO . TR RS, Piezol J2 AT 28 A BUBSURRR (9 OCHE X 7 0 A LIS | K B 28 A B/INE TR
UL 3 AT A ST 2 M L B9 Piezol G TE , 8 Ao V2 3 4 EE 1 -1-BE IS BEAZ 1A P2X3 AL (PANX-1-P2X3) 3Z (4 il
fih e 22 TR T, BN . LA, Piezol TE B S AE 5 18 S FE vh B XU 4 AE Y . — 5 T R Gk
TESRIEFRE T L, m] BE IR R ok B8UR% s 53 — T T, Gl A Ca? N T L ATP BRI B T i IR e 52 /K P2X7 7. 2
(P2X7R) \MEK/ERK %5 {5 538 # , W00 25 86 T 40 i (9 3T B8 484 59 K2 i o A o 1) 434k, DT 02 4 A8 52 1 2F 7 It
T T8 LR, Piezol 3 4 S W E 03 S5 HUBSOR] 8, 78 245 24 Jo) 28 2R R 25 R 452 2 i S vh R 35 A%
OAEH . FEIEWG 2 U5 F8 2 #2 H |, Piezol 7E 5K J1 38 £ B TH Wnt/Ca®*  Notch 45 38 AR #F BB 431k 5 78 & 71l
38 5t 15 A% R T «B B2 ORI AL R T AR DR 4 R (RANKL/OPG ) F- 65 5 b B 40 M6 4 o [F) I, Piezol th 2
OF J) G S AR B 1) G SR 5 T R D v A AR 2 R A S5 A 8 A0 i v Rk, HCONE T A
Wk 2 0 1] 2 8 M1 BB R Ak , 36568 A 58 DR 11 ot <6 1 8 00 R TS, AT N R 24 ) 2 R R RE IR . 4 T
Z HINHE , Piezol T WA B J1 BOIR YT HE L, 40 455 Jm) & 20 42 B 10 B %o A A 550, 3z FHAILAR ) 1 B ) 3
7 LA R G ST 5 T 40 MG 7 55 T BE, AR H SO IG T R BLHL T I B9 I PR AL RISt o AR SR Piezol B945
FRRE A5 5 % AL S AR P AR L 405 2F Rl 4 20 i) 338 70 A1 L S BEAE P55 1428 19 4% 4 O 52 i e 47 25
I, 9 HLTE Piezol B H LR IH YT SR T K S iR

[X8iE] FIARAL; FELI8L; Piesol; FAFHUR; Ca55; BEMTAMR;
B il WOORAME; FRER TN, ERFEE S

(FESXS] R78 [X#EIZEHB] A [XEHS] 2096-1456(2026)06-0595-11 NS
[BIAZER®ER] 230, e, T, 55 . Piezol 75 4 R U121 K F JE 40 21 v 0V FH AR 58 0 JRE (7). 10 s
BTG, 2026, 34(6): 595-605. doi:10.12016/j.issn.2096-1456.202550267.

Research progress on the role of Piezol in dental and periodontal tissues LI Wenyan', MO Chaolun®, WANG
Yajing’, FU Xuefei’. 1. School of Stomatology, Guizhou Medical University, Guiyang 550004, China; 2. Orthodontics
Department 2, Affiliated Stomatological Hospital of Guizhou Medical University, Guiyang 550004, China; 3. Depart-

ment of Periodontal Mucosa, Affiliated Stomatological Hospital of Guizhou Medical University, Guiyang 550004, China
Corresponding author: FU Xuefei, Email: 2405465771@qq.com

[Abstract] Piezol is a Ca>*-permeable mechanosensitive ion channel that plays a central role in mechanosensing
and signal transduction in dental and periodontal tissues. In tooth tissue, Piezol is a key factor mediating dentin sensi-
tive pain. The flow of dentinal tubule fluid induced by external stimulation can activate the Piezol channel on odonto-
blasts, triggering neuronal signals through the pannexin-1-purinergic 2X3 receptor (PANX-1-P2X3) receptor axis, result-
ing in pain perception. In addition, Piezol has a dual regulatory role in the process of pulp inflammation and repair : on

the one hand, its expression is up-regulated in an inflammatory environment, which may aggravate pain sensitivity ; on
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the other hand, it activates the migration, proliferation and odontogenic differentiation of dental pulp stem cells by medi-
ating Ca’*influx, ATP release and downstream purinergic 2X7 receptor (P2X7R), MEK / ERK signaling pathways,
thereby promoting reparative dentin formation. In periodontal tissue, Piezol plays a central role in maintaining periodon-
tal tissue homeostasis and regulating alveolar bone remodeling by sensing mechanical stimuli such as bite force. During
orthodontic tooth movement, Piezol promotes osteogenic differentiation by activating Wnt / Ca?*, Notch and other path-
ways on the tension side. It affects osteoclast activity by regulating receptor activator of nuclear factor-kB ligand/osteo-
protegerin (RANKI/OPG) balance on the pressure side. At the same time, Piezol is also a key regulator of periodontal
immune microenvironment. It is expressed in immune cells such as macrophages, neutrophils and dendritic cells. Its ac-
tivation can promote the polarization of macrophages to pro-inflammatory M1 type, enhance the release of pro-
inflammatory factors and matrix metalloproteinases, and thus aggravate the inflammatory destruction of periodontal tis-
sue.In view of its multiple functions, Piezol has become a potential therapeutic target, including local or systemic appli-
cation of its inhibitors, mechanical intervention, physical therapy, gene therapy and stem cell therapy, showing a broad
clinical transformation prospect in the treatment of oral diseases. In this paper, the structural characteristics, signal
transduction mechanism of Piezol and its expression distribution, function and regulatory network in tooth tissue and

periodontal tissue are reviewed, so as to provide ideas for the development of oral disease treatment strategies targeting

Piezol.
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Figure 1 Role of Piezol in dental tissues
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Figure 2 Role of Piezol in periodontal tissues
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FIB I RETE 1 2R B FE A o Zhou S5
BT B B AE DCs P RE A Yt PR AT 45
Ca™ i 18 ({4 Piezol ) 3 3 I8 15 4 JfL P9 Ca™ ¥k JEE |
SZM0 DCs 1 B0 1B | 40 i PR 0 0 A D 4 5
AE 1o HLBRAR 5 CHn 20 i S Bk I W B B 90 ) ]
i 3 Piezol 75 DCs YR IUFNINRE . il 4n, 75 v W1
JE LB b 55 37 19 DCs 7] B3l i Piezol MY LTS ik
B KT 2 4y 7 (4 €D80 L CD86) il i 42 [
F (AN TL-12) , DT 3E Th1 5 G 98 17 25 5 17 72 A% M1
LT I, DCs AT RE M ] 175 S e i 521, 78
FRA LT, DCs T8 18 S8 1 R ) AL g Y
AL, JH T SR R R BE A BE . Piezol BT REAE M HLH
Ao MR S EH ., S5 DCs A R T R
PR o AR, OF A A, oF B2 240 i S Sk
J5 I 35 Ji AT G 3 Piezol 316 DCs , 42 12 o i 2
FIAE 5 A - 1 B R, I ) 2R SR 52 I 5 T A it SR 265
T, Piezol W] BE4EFF DCs MY A AR, 5 & f %2

.

4 Piezol BUIGEREEL

Piezol [ Ilfi JK ¥% 1L vl 3£ 2L 43 o0 3 4~ 7 1 -
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H fii % F i) Piezol 4111 i 57 £ $5 GsMTx4 Al
Dookul %5 . GsMTx4 42 — Fi P\ W ok 2% Wk b 412 B iy
Z Ik, g R S PE A ] Piezol 38 1 Y% 7 , T A 5%
M Ay B M A 7R S M O R e A S
BB B 4> B v GsMTx4 1] i 3 41 il Piezol B9 315 ,
U /0 I 200 ) M1 B R A, AR 4% PR (A IL-
1B . TNF-o) Fl MMPs (1) 5, M T 968 54 4 ik 48 JiE il
A W A, Xu SR B, GsMTx4 1]
18 1 410 ] Piezol/Akt/Cyelin D15 5 18 # , Ui /D WL
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& W AE I & P o Dookul 2 — 7 B /N4
Piezo 1 411l 351 , FLA 0 i 10 30 2606 A0 101 iR A= 4 01
RELOT BAR Dookul £E S JE 46 v I T i R DL AR
TH, {H AR A 5 RE T 0 i v R AT B
B 5 8 R IGIT BIAEE 259 .

Piezol 2 LI 1 B2 4% , I8 1 2 JH 4 2L AL
TR 5 AT BE ) A 18] 422 5[] Piezol (RIG YT WS . 1E
ae i Nl R IRTING /A B O BN 11 I R U L ]
(LIPUS) . Ry FE 43R 7 55 W LYY 3% mT 3l ok o 7y
Piezol 115 PERZ W F I 4H A 191652 . LIPUS & —F
WY G T F B, B 9IE SE TR gk A A
HABE Zheng%[mﬁﬁmﬁﬂ:*gﬁﬁﬁﬂtpﬁfﬂ,
LIPUS i i T ¥ Piezol f9 3 ik , AT {2 #f PDLCs 1) A%,
B Ak TR) B 400 SR B 40 B 9 P L DA T e A O A
B . HHLH AT E 5 LIPUS 401 Piezol 4 S 4
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Ko PR, PR AR 75 S 800T BB B RS HE 45 Piezol
WP AR BB G A RO

TE e RIYG 7 7 1, 38 33 J=) 50 3% 7% Piezol siRNA
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5, AT RE Dk B R AE S N AT AL IR . BN, Zhao
A LOVE [ W5 20 L 3 4o siRNA 702K Piezol , T b 3
P LPS 1753 19 M1 BUR AL A 58 1 B . 76T
A4 T 5 T, 45 Piezo | 14 1 A J& 55T 41 g = &)
F0 S5 T 40 AL A F) o JE B R4, T R A ik 21 21
A . Xie % LB, 1 323K Piezol AN %141
i AE HL AR 3 LA R A R s B . M
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5 IN 4

Piezol 7E 1 JEE S R 16T v i 9L 3 22 07 T 14 7%
T3 A5 A A U Jy A 40 1 R0 2 i A0
15 2 4G 52 0 IE W 28 % 2 rp 3 I 0 FH 00 5] 4
HELHGUR AR 5 el s 7E O R A8 RN AT A ] R AE
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R Piezo VIR ARLLL L AL 40 (9 HE 1) - B {E

Table 1  Targeted intervention value of Piezol in dental and periodontal tissues

Pathological/physiological
Tissues/cells
processes

Piezol functional mechanism

Value of targeted intervention

67]

Dentinal tubule Dentin hypersensitivity'

Dental pulp Pulpitis

migration and mineralization

Periodontal membrane  OTM

pathway promotes bone remodeling.!*®

Macrophages, neutro- ~ OTM/periodontitis
phils, dendritic cells

Osteoblast Bite force lost

Yodal to save bone mass

Inflammation upregulates Piezol — promotion of SHED

Activation of Piezol — Wnt/Ca®*

Regulate immune cell migration, phagocytosis,
cytokine secretion, and other functions

Piezol deletion — reduced bone formation, activation of
[56]

Mediator fluid flow—> activation of Adneuron pain signal®®! Local inhibitor relieves sensitivity

Timing regulation: first inhibiting

“ pain, then promoting regeneration

The agonist accelerates movement,

! and the inhibitor reduces absorption
YAP inhibitors improve osseointegra-
73751 tion

Agonists prevent and treat disuse

osteoporosis

OTM: orthodontic tooth movement; YAP: Yes-associated protein; SHED: stem cells from human exfoliated deciduous teeth

Piezol 75 4 1K 4 ] A 4Uh W WF FEATS AF AR AR 2
PRAK , AL Piezol H 410 7510 A8 590 %o HEAEAR
PR IE A0 A 45 07 3 S TR B I 5 3R B F O ik
RAFTE T Sh WL, o ik S W 52 2% B4 1A I TR 358
LA, Piezol 75 74 1A 4§ L 28 Ji s 32 e J% A ey 2F
i R gl A P £ AL AT 7 2 — 20 4R o
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