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(FE) HE WERSREF B NFFER X R EUR B 783 Plezol R AHA T, HITHESRE BT B
BUARAG G TE FIHLA . 3% 32 R SD A BUMALA R E % 41 AR 4 70k 4 F0Ee 3 74,8418 B RFALAES 200 uL Edi s %
(notexin, NTX)(10 pg/mL) %] £ A B MG LR AG A 34 24 h & 70k 408 ] S0 5 Aok S IR 167 R S A 140 K/min,
BR 2R ,ER 3 min, FEEIT 3 dy 7R+ 7 4 IR E BT BT, % F I8 I 5T Piezol 14| 7| GsMTx4(270 pgkg), & XK 1
RGBS 3 d;IEF A AR AL A B SRR A I K, R P AR IATAT A P4 HE R B LA R B A &
., TUNEL %€ 1+ 5 JiF ¥ L2128 40 L8 1=, Western blot 3% 40 & B HE 7 ALZL 4 Piezol B ik B 40 H 5 —2 (B-lymphoma—2, Bel-
2) Bk B 2858 2 # % X & & i (B-lymphoma—2 related X protein, Bax) it X 2 & -3 (cysteine aspartic acid specific protease=3,
Caspase-3)% ik, LR 5 IE % 41t B0, B AL 4 Fofe s+ 30 ) 7 41 P-4 AT A B B ZE K (P<0.01), ¥ IR 203 A (P<0.01) , HE F7 L 48
TR I E (P<0.01), LA 2 Piezol Bel-2 & 5% 1 1% (P<0.01) ,Bax. Caspase—3 & B # 1k 7F & (P<0.05) , L4 i 2 3R 70
KT — HFI R A, B B AR P Mok 2 B otk B, 40 02 0, 5 A AL A Do, P0% 21 ST K AT AR B IRL 46 . (P<0.01), 38 LK
B (P<0.01) , ik B AL 48 Ji0 98 1= 2 AR (P<0.01) , ik 7 LA 42 Piezol Bel—-2 & B 1k 7+ & (P<0.01),Bax Caspase—3 & 13 3 3k F& 1%
(P<O.05), Al4E AL SR NG JUAT 4 A > BB 38 548 130, A 1B IR 4/, 0 P Ry ek e R M 4 A 32 0 5 0k A MR R+ 4 L A
4 M RAT & B ZE K (P<0.01), 38 ROk 3038 % (P<0.01), JHE B AL 48 L8 1= 2238 8 (P<0.01), BEFB L4 42 Piezol % & 23k R (P<
0.05),Caspase-3 % 1 F ik 78 (P<0.01), WE % M40 o 2 48 IR 3L AN —  #71 E Idk ok, B B — 2 808 b A 4 flg Fr ik 2
AR, G WETCE TR B RMNZ Sy A, &M E R IR, A R ALH T 88 5 50E Piezol , 1| 40 ML A K
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Effects of tuina rolling manipulation on mechanosensitive ion channel

Piezol on apoptosis of skeletal muscle injury in model rats
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(Abstract] Objective To observe the effects of tuina rolling manipulation on mechanosensitive ion channel Piezol and cell

apoptosis in skeletal muscle injury model rats, and to explore the mechanism of tuina rolling manipulation in treating skeletal
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muscle injury. Methods A total of 32 SD rats were randomly assigned into normal group, model group, tuina rolling manipulation
group, and tuina rolling manipulation together with inhibitor group, with eight rats in each group. Rat gastrocnemius muscle injury
model was prepared by intramuscular injection of 200 pL notexin (NTX)(10 pg/mL). After 24 h of modeling, experimental animal
tuina roller was used in tuina rolling manipulation group for simulating the rolling manipulation, and the rolling frequency was 140
times/min, twice a day, 3 min each time for 3 d; rolling manipulation together with inhibitor group was given intraperitoneal
injection of Piezol inhibitor GsMTx4 (270 pgkg) before tuina rolling manipulation, once a day, for 3 d; the normal group and the
model group were intraperitoneally injected with the same volume of normal saline. Behavioral evaluation was assessed by the
balance beam test, microstructural changes in gastrocnemius muscle tissue were observed by HE staining, the apoptosis rate of
gastrocnemius muscle tissue was calculated by TUNEL staining, and the expressions of Piezol, B-lymphoma-2 (Bcl-2), B -
lymphoma-2 related X protein (Bax), and cysteine aspartic acid specific protease-3 (Caspase-3) in gastrocnemius muscle tissue was
measured by Western blot. Results Compared with the normal group, in the model group and tuina rolling manipulation together
with inhibitor group, the balance beam walking time was prolonged (P<0.01), the number of paw sliping increases (P<0.01), the
apoptosis rate of gastrocnemius muscle cells was higher (P<0.01), the expressions of Piezol and Bel-2 protein in gastrocnemius muscle
tissue were lower (P<0.01), and the expressions of Bax and Caspase-3 protein were higher (P<0.05); the muscle cells are broken,
necrotic, of different sizes, arranged sparsely and irregularly, surrounded by a large number of neutrophil and lymphocyte
infiltrating. Compared with model group, the tuina rolling manipulation group showed shorter balance beam walking time (P<0.01),
less paws sliping (P<0.01), lower apoptosis rate of gastrocnemius muscle cells (P<0.01), higher expressions of Piezol and Bel-2
protein in gastrocnemius muscle tissue (P<001), and lower expressions of Bax and Caspase-3 protein (P<005); the pathological condition
of muscle cells of rats in the tuina rolling manipulation group was improved, with a small number of cells ruptured, atrophic,
necrotic, cell spacing narrowed, and mild focal inflammatory cell infiltration; compared with the tuina rolling manipulation group,
the rats in the rolling manipulation together with inhibitor group had longer walking time on the balance beam (P<0.01), more paws
sliping (P<0.01), higher apoptosis rate of gastrocnemius muscle cells (P<0.01), lower expression of Piezol protein in gastrocnemius
muscle tissue (P<0.05), and higher expression of Caspase-3 protein (P<0.01); more muscle cells were atrophic, necrotic, of different
sizes, with large arrangement intervals, and there were some neutrophils and lymphocytes infiltrating around. Conclusion Tuina
rolling manipulation can promote the recovery of skeletal muscle motor function and alleviate skeletal muscle injury, and its
mechanism may be related to the activation of Piezol mediated apoptosis.

(Keywords) skeletal muscle injury; tuina; rolling manipulation; apoptosis; Piezol; cysteine aspartic acid specific pro-

tease—3; B-lymphoma-2
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fa@ R SPF 20k SD KR 32 H, {R T & 220~
250 g, Hi g R 25 K AR W Se g B A S
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B AEMNAET 1 AT 3 Y RS, B ALK
FRAGRA LRSS, FUGRER 5 H 75% S VEAR
PHIEEFE
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K7L EN S PVDF ,65 V #4K 2 hy = FERE
Ml 1 h;—¥i[Piezol HTIK Bax HUk Bel-2 Hilf Cas-
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WIEA B+

B3 FEKXRHBAAEALR TUNEL & (x400)
T GO PH TN, W6 IR A,

23 HHEXRHZANALRAMAT LR

IEH LT AR UL T4 i B AT DL %
JAT A ; PR A PR T A D 5 #R 3+ 7 51
YA WL — B A T, IR A A
5 FR M 7R 4 RUHE R LA B e 1 fl 2
Fhis (P<0.01) ; SBRIZH brA PR HERA 20 A
A TR (P<0.01) 3 SHREZH LLER, R +4
R ZELHE R L2 L 0 3 B s (P<0.01) . T
WE 3.1,

F1 BFHEKXBRHANARMEETRILE (v+5,n=8)

54l YL T-5%/%
EEA 2.31+1.74
BEAL 43 .4125.02%*
Rk 10.18+9.37*

PRI R 39.06+19.627%%44

T SIER A, **P<0.01 ; SHLH AR, #P<0.01 ; SR
[:l:iﬁf, 24p<0.01,

2.4 FHHKXR Piezol (Bel-2,Bax,Caspase-3 &
ARIEKF LB

5 IEH A LA A5 AL 2 5 R + 1 R 2 K
SUHE 7 ILZH 21 Bax  Caspase—3 & Rk
(P<0.05,P<0.01),Piezol Bel-2 5 H & 1A ¥ AL
(P<0.01) ; SHRIZ] P, 1R L 20 HE W L4l 48
Bax , Caspase-3 & [1 3R ik FE X (P<0.05,P<0.01),

Piezol \Bel-2 £ 135 F+m (P<0.01) ; SHRIE A AL,
PRIE + 30 57 2L HE I ILZH 2 Caspase—3 85 H 3 ik T+
(P<0.01), Piezol £ 1R IiEFEAK(P<0.05) I3 2,
&l 4,

x2 BHEKRBRHEBAALRR Piezol (Bax,Bel-2,
Caspase-3 EHFRIAKFLLEE (x+s,n=8)

o4l Piezol Bax Bel-2 Caspase—3
EWA 0.43+0.06 0.24£0.06  0.34x0.06  0.30:0.04
EiE| 0.30£0.08*%  0.35:0.07*% 0.2220.07%% 0.430.05%*
kA 0.40£0.05%  0.28+0.06*  0.31x0.06%  0.34+0.04*

FEAMHIFIZA  0.3320.06%+4  0.32+0.06%  0.26+0.05%%  0.40+£0.04%%5%

I SIER A E, #P<0.05, #*P<0.01 ; SHEHIZH oA | *P<0.05 ,*P<
0.01; 548k lb#, “P<0.05, 4P<0.01,

Bax —— | — — — 21 kDa

Caspase-3 e SN e s 37 kDa

Bcl-2 203 kDa

B-actin S S— 43 kDa

Piezol 287 kDa

Pactin oy G G @ 43 LkDa
R BUNA HORE Bk A
B4 HHEKXRBRHEAEALF Piezol ,Bax,Bel-2,
Caspase-3 R HikE
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BLARME 44 FR3R0, Piezol YU IR AT 42 1 WL T
BN R A, 2 5 YR s U LZH 20 A 4 i
TR, ARISERM TEBK Piezol BY/NEAR B
AL P JH T+ Bax F1 Caspase-3 ik i
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a5 iz s RE S A, LLCPEAS B L A f B,
FEAR SR SR AR 25 5 | AH L IE A A5
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