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The potential role of mechanosensitive Piezo2 ion channels in myofascial

trigger point inflammation—-induced mechanical hyperalgesia
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(Abstract] Objective To observe the effects of Piezo2 on mechanical hyperalgesia induced by myofascial trigger point

inflammation. Methods Thirty SPF—grade male SD rats were randomly divided into blank group, model group, complete Freund’s
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adjuvant (CFA) group, etoricoxib group, and Piezo2 inhibitor group (hereinafter referred to as the inhibitor group), with six rats in
each group. Except for the blank group, models were established in the other four groups at the modeling site of the left vastus
medialis muscle. After modeling, the rats in the CFA group received a single 150 ul. CFA injection at the trigger point. The
etoricoxib group was administered 5.5 mgkg etoricoxib suspension via gavage twice daily for two consecutive days. The inhibitor
group received a single 120 pL injection of Piezo2 inhibitor (60 pg/wl) at the trigger point tissue. Mechanical pain threshold and
soft tissue tension were measured before and after intervention. After two weeks of intervention, trigger point samples were collected
for microscopic structural observation by HE staining, measurement of interleukin—13 (IL-1) levels via ELISA, and analysis of
Piezo2 expression using both immunohistochemistry and Western blot. Results Compared with before intervention, the mechanical
pain threshold and Dy value in the CFA group decreased after intervention (P<0.05, P<0.01), while those in the etoricoxib group
and the inhibitor group increased (P<0.05, P<0.01). After intervention, compared with the blank group, the model group showed a
decrease in mechanical pain threshold and Dy, value (P<0.01); compared with the model group, the mechanical pain threshold and
Dy, value in the CFA group decreased (P<0.01), while those in the etoricoxib group and the inhibitor group increased (P<0.01);
compared with the CFA group, the mechanical pain threshold and D, value increased in both the etoricoxib group and the
inhibitor group (P<0.01). HE staining showed that muscle cells were damaged in the model group and CFA group, with local
inflammatory cell infiltration; muscle cell damage was significantly alleviated and local inflammatory cells decreased in both the
etoricoxib group and the inhibitor group. Compared with the blank group, the IL-1fB content in the model group increased (P<0.01);
compared with the model group, the content of IL-1B increased in the CFA group (P<0.01), while those in the etoricoxib group and
the inhibitor group decreased (P<0.01); compared with the CFA group, the levels of IL-1B decreased in both the etoricoxib group
and the inhibitor group (P<0.01). Compared with the blank group, the model group showed an increase in Piezo2 expression (P<0.01);
compared with the model group, the expression of Piezo2 decreased in both the etoricoxib group and the inhibitor group (P<0.05),
and there was no statistically significant difference in the CFA group (P>0.05); Compared with the CFA group, the expression of
Piezo2 decreased in both the etoricoxib group and the inhibitor group (P<0.05, P<0.01). Conclusion (1) CFA can enhance local
inflammatory reaction and muscle cell damage in MTrPs, while etoricoxib and the Piezo2 inhibitor can inhibit the inflammatory
reaction. (2) Piezo2 may play a role in mechanical hyperalgesia resulted from inflammation in MTrP tissue.

(Keywords]) myofascial trigger point; Piezo2; inflammatory reaction; peripheral sensitization; mechanical hyperalgesia; Fre-

und’s complete adjuvant; etoricoxib
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&1 BAXRMESBRAVMREBELLE (v2s,n=6,N)
Table 1 Comparison of mechanical pain threshold of

MTrP tissues of rats among different groups (xxs, n=6, N)

25 1w T R EEEN
SHA  17.967+0.500  17.947+1.163 —0.020+1.466
WIRIZH 14.235+0.691%*% 15.155+0.873% 0.920+1.147

IRIAARIL] 14.64620.805+% 11.319+1.19%®44  _3.327+1.81444
ILHZ T 13.594+1.495%% 16.878+0.832044%

BBl

3.284+1.20444%
13.891£1.354%* 17.033£0.829®44%  3.142+1.2424%

. 5T HRT L, ®P<0.05, *®P<0.01; 525 4 Ak, #+P<0.01;
LSRRI H AT, AP<0.05, 44P<0.01 ; 55 3 Fo A )41 e, #P<0.01

22 BHXRBBRALD, ., EILE

THURAT, 525 4L b BRI Z 3 ERAA R4
WRIEZ B L0 AN G4 Do, o (HIIFENL (P<0.01),
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Table 2 Comparison of the Dy, value of MTrP tissues

of rats among different groups (xxs, n=6, mm)
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HERIL HAR, AP<0.05 , AAP<0.01; 53 ER eI 41 He i, #P<0.01 5 551K
Fo B4 A, ™P<0.05, "™P<0.01 ,
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55 s O Afe 0 20 b3 ARFE 25 B A A il ) 2 1L-18
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Table 3 Comparison of IL-13 content in MTrP tissues

of rats among different groups (x+s, pg/mL)

ikl n IL-1B/(pg/mL)
ZHA 6 13.522+3.086
HEIAIZH 6 27.5432.103%
Ih A 6 33.360+2.49644
WAEEE4Ul 6 19.122:+4.82944%
kIR 6 21.495+2.69544%

525 HAL AL, ##P<0.01; SEAILH LA, 44P<0.01; 5 3 [G
FIL 3, #P<0.01,

2.5 HHEKBRHERAELR Piezo2 RiALLE
52 A H BRI Piezo2 F5ATHE (P<0.01) ;
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Fig.2 HE staining of MTrP tissues of rats in each group (x200)
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Table 4 Comparison of Piezo2 expression in MTrP

tissues of rats among different groups (v+s, 10D)

2H 51 n Piezo2

23 4l 6 23 076.03+2 991.16
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T 57 HAL R, +4P<0.01; SR H#, 4P<0.05; 45 3 FRfk
FU2H AL, *P<0.05,#P<0.01

0.05) ; 5 30 [RAA R 41 F A, ARFE % E 21 Piezo2 ik
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SRFCAE UL AL IR Piezo2 FRikER TG
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,1_/4/,
2 " 50 um
- I R ffe AL
Vf\‘ $ ’{ ,.y
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(=il
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Fig.3

Immunohistochemical results of Piezo2 in MTrP tissues of rats in each group (x200)
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x5 BAKXKRBBESHALR Piezo2 EAHEIRIZLES (xxs)
Table 5 Comparison of Piezo2 relative content in MTrP

tissues of rats among different groups (x+s)

2031 n Piezo2
e 6 0.221+0.044
HERIZH 6 0.6050.081%

s IR 2 6 0.535+0.080
iR 6 0.370+0.04844%
bk Bl 6 0.44420.06844

1 52 AL, #4P<0.01; 54 [LE, 44P<0.01 ;5 35 [G1A
FZH g, #P<0.01,

Piezo2 |

— —— "—|80kDa

B-actin |— — —— — |43kDa

® © & & $
& F & &
% g % LR
& &
B4 FBHXRBBREAH Piezo2 EHBIKETRE

Fig.4 Electrophoretic band patterns of Piezo2 protein in

MTrP tissues of rats in each group
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SR A1 T 5 T8 56 14 ik o A R BT SRS SR
AU YERE R B T HREEEM LN e | SR B
BRI, 5 IRANE % Rz A ik, 51 & sh 4
LN

CFA J& e ), EAIE B AT LAFE /N B =
AR il v S PO PR AT IRAT R
TR MR E A 2 (cyclooxygenase—2, COX-2)
T, REAE I SMER AR AR COX-2 ik, FRAHL
RNATSIIRE E2 & it , JF e THAR BI{E BRI
PRI U I 5 R R, AR AR A Jo
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