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Abstract

Objective: By investigating the expression differences of the mechanosensitive ion channel Piezo1l
in the periodontal tissues of rats with occlusal trauma versus normal rats, this study explores its
role in the development of traumatic occlusal periodontitis. Methods: Thirty 12-week-old male SD
rats were randomly divided into 5 groups (including 1 normal control group and 4 experimental
groups), with 6 rats in each group. The normal control group received no treatment, while the ex-
perimental groups underwent resin bonding on the occlusal surface of the left maxillary first molar
with embedded stainless steel wire to create a 1 mm-high resin layer, establishing an occlusal
trauma animal model. Rats in each group were euthanized at 1, 3, 7, and 14 days post-modeling, and
the occlusal trauma-side jawbone tissues were collected. Hematoxylin-eosin (HE) and tartrate-re-
sistant acid phosphatase (TRAP) staining were used to analyze morphological changes in the peri-
odontal tissues. Inmunohistochemical staining and Western blot were employed to detect Piezo1l
protein expression changes in the periodontal ligament of each group. Results: With prolonged oc-
clusal trauma duration, Piezo1 expression in the periodontal tissues of the trauma groups showed
a significant upward trend. Additionally, compared with the normal control group, Piezol expres-
sion was significantly higher in the periodontal tissues of rats with occlusal trauma. Conclusion: The
mechanosensitive ion channel protein Piezol may play a crucial role in the development of trau-
matic occlusal periodontitis in rats.

Keywords

Occlusal Trauma, Periodontal Tissue, Piezo1

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/
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BB SR 40 R 0/ SN RSO 5 L4 A A A 15 5 3 A2, LB S 702 S 4B T e
HAERS . BB AMORIE TS AR R R[] ER RIS R S 005 T EE, X
SO 4 o L R (0 SR R S R A R S T LU WL N B oA S, R
Piczo. TRP+ K2p % B5Fillii. Hh, Piezo S Piezol 2364 1L FRAT AR B A5 A ) 5t BS 73 it 52
LAk, TEVFLEN IR N E ik, S BEAELE T R R R VAR E AR 3 (0 AR 4L e h (U L 4T 4 %),
TENUAR R 2. LI IRIR AR R R T P 5 e 5 A T B P2 o R 4 S (R 2] 3B
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Figure 1. Experimental technical road map

B 1. SEIRREELE

2.2.2. HARSENE

B 2 RS — B A A e, BRI R ARG K SR TS, E Olympus Yo BT, W
SARAM A 173, RO SCF AL . (£ HE Qo) 5ot 1/3. AR5 RO i £F 4tk 47 W82
2.2.3. TRAP & W 5

DL TRAP G o377 &5 12 Ut 0 5 i B R  RRZH . SEIQ AU idb A7 e ttn,  DAAT Ye i I AR /N S i
YA A RO .

DOI: 10.12677/acm.2025.1592601 1124 I IR 2= =23t e


https://doi.org/10.12677/acm.2025.1592601

JEIERR

2.2.4. REHENLREUE
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Figure 2. HE staining experimental results. B: bone; D: dentin; PDL: periodontal
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Figure 3. TRAP staining experimental results, the red-stained area represents osteoclast
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Figure 4. Bar chart of TRAP staining positive cell expression ratio. *: p < 0.05; **: p < 0.01; ns: not significant
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Figure 5. Immunohistochemistry experimental results, yellow staining indicates the expression region of Pizeol protein. B:
bone; D: dentin; PDL: periodontal
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Figure 6. Bar chart showing the proportion of immunohistochemically positive cell
expression area ratio. *: p < 0.05; ns: not significant
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Figure 7. Western Blot experimental results
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Figure 8. Bar chart of Pizeol relative S-actin expression level. ™*: p < 0.01; ns: not significant
8. Pizeol #HX] p-actin FT/IEEHFHE. *: p<0.01; ns: FTEZF
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MUBRFS 5 2 20 IR N A ST, o 30 38 K LG A A B b 2 A5 S I R, F J T 4 R A M LA
SR REEREAEM16]. BHAE, A BT, O 4 s R Piezol 5 TIEIE K
FENURES FAE 17 HUBR T 14% Piezo A2 40 MRS E B ALK 1 i — Bl BT UGS, 77 B3URKBH 25 i@ B
XS B B S EEEN, 2PN, Z 585 . K E M IhRe R 1zE[16] [18]. 2019 4F,
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F R4 B E 170 74, Piezol AR T30 H 2K (Runx2. BSP)FRIA Tifl, 1Mkl KIA Piezol A% ix
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