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Abstract

Objective: To observe the effect of pressing on skeletal muscle mitochondrial autophagy of chronic pain point
in rat, and to explore the mechanism of deactivation of myofascial trigger point (MTrP) by pressing.

Method: Thirty SPF rats were randomly divided into blank group (n=10) and MTrP model group (n=20). The
MTrP model was reproduced by blunt struck combined with centrifugal exercise. Those who met the evaluation
criteria were randomly divided into model group (n=10) and pressing group (n=10). The pressing group was in-
tervened with self-made pressing stimulator for 14 days, and the skeletal muscle tissue of MTrP was taken af-
ter the intervention. The mitochondrial membrane potential (MMP), citrate synthase (CS), mitochondrial com-
plex I and adenosine triphosphate (ATP) content were detected by kit. Western blotting was used to detect the
expression of microtubule-associated protein 1 light chain 3-1 (LC3-1), LC3-II, sequestosome proteinl (P62),
UNC-51 like autophagy activating kinase 1 (ULK1), p-ULKI1, PTEN induced putative kinase 1 (PINKI1) and
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parkin protein.

Result: Compared with the blank group, the levels of MMP, CS, mitochondrial complex I and ATP in the
model group decreased (P <0.05) and the LC3-1I, LC3-II/ LC3-1 and expression of P62 increased (P < 0.05).
Compared with the model group, the levels of MMP, CS, mitochondrial complex I, ATP, LC3II, LC3-1I/
LC3-1, p-ULK, p-ULKI/ULKI1, PINKI and Parkin increased (P < 0.05) while the expression of P62 decreased
(P<0.05) in the pressing group.

Conclusion: Pressing the MTrP can restore the local mitochondrial function, improve the local energy metabo-

lism to achieve the deactivation effect, which may be related to the activation of mitochondrial autophagy by

PINK1/Parkin pathway.
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BT FRIB A H],CL00 B ) s FiG r A 5T 8
(A ; LI (BIOPAC, MP150) ; # fil 43 ikt
J# 1T (Thermo, NanoDrop2000) ; Hi Jk {X (Bio-Rad) .
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R1 BVAXREBESHLMMP,.CS. LA IEEAY I

ATP R ELE (x£s, n=10)
1] MMP CS LRAE A1 ATP
7 (%)  (U/mgProt) (U/mgProt)  (pmol/gProt)

232 188.31+16.62 122.24+15.09 157.50£11.02  359.68+51.27
WEIRIZ 137.27+11.947 54.88+13.81"7 89.62+16.73" 213.06+52.00"
FHEZH 187.91+£14.80% 115.66+6.47% 118.93+24.39% 289.17+37.45"?
F1i 40.542 89.882 34.907 23.951
PIE 0.000 0.000 0.000 0.000
52 gl g, P < 0.05; S5EI4 i, QP < 0.05

0.001) ; SRV A L, e FE AR AR A9 1 F
Th 55 (P=0.000) . ATP: 5725 [1ZHAH b, A7 20 Fn i
JE2H ATP 5 2 [ (P=0.000 1 P=0.003 ) ; 55721
FHEG, # R 240 ATP 7 &8 75 (P=0.001) .
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LC3-11: 525 (A4 AR He, R 2 LC3-11 & /T i (P=
0.000) ; SAERIL AH HE , 4% R 4 LC3-11 75 & T i (P=
0.001) . LC3-I/LC3-1: 5725 (41t , AL 4 HUff
Fh 5 (P=0.035) 5 54570 4 A LY, ¥ B 40 LA F s
(P=0.009). P62:Y75 (AZHAI L, BERIZ P62 5 i
1 (P=0.001) ; SHEERIZAH HL , $¢ FR 21 P62 5 i FAIG
(P=0.002)
2.4 A4 K FIOE S 40 20 ULKIL, p-ULK1 Fil p-
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EIR NP3 FE 2 8 . ULKL : 2 (8] B[R 26
2B F=2.586, P=0.099 , 21 [1] 25 5 TG 5 M 75 3L,
p-ULK1: 575 (T4 L, BRI ZH p-ULK ] % i 22 5%
G F M L (P=0.821) , 4% JK 4 & & Th i (P=
0.000) ; 5 AU LT A b, ¢ R 41 p-ULK] & = FH =
(P=0.000) . p-ULKI/ULKI: 525 14 AH I, #iRIZH
FUAE 22 5 T 8 5 P78 L (P=0.831) ; SRR LA L,
Fi R4 AT (P=0.013) .
2.5 PINKI 5 Parkin & [1F5ik R

ZER R 4K 3 Pron . PINKL: 525 (141
W, BEAUA] PINKL &2 R LB FHEE L (P=
0.191) , ¥ FE4H 7 & T+ (P=0.000) 5 SHERILIAH L
i FE41 PINK 1 75 & F 5 (P=0.000) » Parkin: 525 [
ZHAH L, A7 2 Parkin 75 1 22 5700 B M R L (P=
0.711) ; SELARIZ A Eb , #4 R 4H Parkin % 15 T} 5 (P=
0.028).
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F2 BAKXRBBEHALLCI-I.LC3-II,

LC3-II/LC3-1#1 P62 Eb % (xts, n=8)
25 LC3-1 LC3-II LC3-1I/LC3-1 P62
24 0.229+40.094  0.143+£0.042  0.679£0.217  0.225+0.068

FERIZH 0.256+£0.067 0.253+0.036" 1.064+0.379" 0.403+0.076"
FEJEZH 0.288+0.062  0.434+0.0917% 1.556+0.4037% 0.239+0.1222
Fiii 1.262 45.941 13.153 9.302
P 0.304 0.000 0.000 0.001

H 52 A e, OP < 0.05; SH4 H S, @P < 0.05

#®3 FHAKRRABERALULKL p-ULK1#0

p-ULKI/ULK1 EERIAELLE  (xts, n=8)
2 ULK1 p-ULK1 p-ULK1/ULK1
ZEHA 0.14740.090 0.165+0.094 1.161+0.476
R ZH 0.148+0.034 0.173+0.058 1.214+0.433
R 0.21140.051 0.371£0.039"2  1.872+0.538"2
FH 2.586 23911 5.337
P1H 0.099 0.000 0.013

52 L, (DP < 0.05; SR Feis , QP < 0.05

F4 BAKXRBBESEALPINKIE

Parkin & 5 RiL L& (x+s, n=8)
215 PINK1 Parkin
AN 0.1310.043 0.274+0.068
(R 0.177+0.049 0.298+0.120
iR 20 0.323+0.099"% 0.446+0.167"%
FE 17.233 4.414
PIH 0.000 0.025

528 (4L, (DP < 0.05; SR Feds , QP < 0.05

E1 SAXRIFERALALCI-I.LCI-II,
LC3-I/LC3-1F1 P62 Lb %
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LC3-1I 14KD
po2 [N 62KD

A BRI HRA

El2 KAKXRBESHLULKL p-ULK1 EGRIELLR

ULK1 113KD

p-ULK1 113KD

37KD

GAPDH
ZE B RN

E3 KAXRBESELPINKLS Parkin ERFRILLLE

PINK 1 66KD
Parkin 52KD
GAPDH 37KD

FERIZH
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INF, ZRBLAR R 57 T I, PINK O i /b JF A 8 L 7
LRRARSMIE B4 PINK ] 7E LRI AN R 7
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LC3-I/LC3-B T, Ui BH K BRI 5 2 2L A
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KRB, U R nT R JE PINK 1 /Parkin {5518
% A F AR S 1 WA AR T B, 3 5 B KT
5 WA, T PR SZAR LR A TR B LR T fE

ZE L TIR i RO T DR kiR TR, el
2 iR Re AT, AL AT 58 5 8 4% PINK 1/Parkin
T PR EOE SRR AR G, [HUR IR LORA A g
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S 3k

(1] HEREA SR B, /N . T JLAT RS2 M e A 5 T 1%
[M]. b5t ARTAE R, 2012,

[2] Ribeiro DC, Belgrave A, Naden A, et al. The prevalence
of myofascial trigger points in neck and shoulder-related dis-
orders: a systematic review of the literature[J]. BioMed Cen-
tral, 2018,19(1):252.

[3] Weller JL, Comeau D, Otis J. Myofascial pain[J]. Semin
Neurol, 2018,38(6):640—643.

[4] TRTR, BEILE. WO ARG U AR 255 Y Meta
SAMIT). FREES A B2 ,2021,12(03) : 58—64+68.

[5] Panzeri M, Ryvlin P, Staeger P,
proach in tension-type headache management: a scientific as-
sessment[J]. Rev Med Suisse, 2020, 16(687):600—605.

[6] FkXEK, skip, THRAL,SF. B R e U BRSO R 5
WS B RNV S AL BT[], R R AT B Rk
2011,26(06):507—512.

[7] RSB e i P e i R A O I ot LA S 0 255 B AR I 97 3
WHFE[D]. HMIAE B¢, 2020.

[8] AR . WUAS I b i 19 2 P 2R 20 BB R S P A
7R [D]. I 25, 2019.

[9] VLEmE, BIR, VL0, 5 . a8 PERom SRR R
B LR SRt R s el D). T80 i P P2 24 R 22 41, 2021, 41
(01):85—90.

[10] MacVicar Thomas. Mitophagy[J]. Essays Biochem, 2013,
55:93—104.

[11] Ashrafi G, Schwarz TL. The pathways of mitophagy for
quality of mitochondria[J]. Cell

et al. Myofascial ap-

control and clearance

1598 www.rehabi.com.cn

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

[27]

[28]

[29]

[30]

Death & Differentiation, 2013,20(1):31—42.

BB, B R UL B i e i P 1) S 38 S IR RIS E 1],
o EE BB 44,2009, 28(04) : 415—418.

W, b, PRUL, % RRISEE X% RO AT
XoF Jr S il B S ) TR A IR IR [J]. SRR R A%, 2019, 17(3):
147—154.

P, PR, W ARy BE AR R I )X e R PO
WA SEIRBETEN]. B ARAfE R, 2018, 16(5):303—309.
VEIRIR - R, 2R - AR ik ST R ML LRt A RTRE
SEHOR IR, 2018.

Ye L, Li M, Wang Z, et al. Depression of mitochondrial
function in the rat skeletal muscle model of myofascial
pain syndrome is through down-regulation of the AMPK-
PGC-1a-SIRT3 axis[J]. J Pain Res, 2020,13:1747—1756.
XUk, BT NURFIER ST S AR TR 18 M LA BB fih & R iy
KIRHLER[D]. IR 24BE,2019.

van der Blieck AM, Sedensky MM, Morgan PG. Cell biolo-
gy of the mitochondrion[J]. Genetics,2017,207(3):843—871.
Zorova LD, Popkov VA, Plotnikov EY,et al. Mitochondrial
membrane potential[J]. Anal Biochem,2018,552:50—59.

Joy JM, Falcone PH, Vogel RM, et al. Supplementation
with a proprietary blend of ancient peat and apple extract
may improve body composition without affecting hematolo-
gy in resistance-trained men[J]. Appl Physiol Nutr Metab,
2015,40(11):1171—1177.

Wede AR AT R, S5 AR M. SR 4R Jbat: AR
A RRAE, 2015.

Murphy MP. How mitochondria produce reactive oxygen
species[J]. Biochem J, 2009,417(1):1—13.

Killackey SA, Philpott DJ, Girardin SE. Mitophagy path-
ways in health and disease[J]. J Cell Biol, 2020, 219
(11):€202004029.

W T, P, SR, 4 0 R B0 e 32 Bl A SR L L
A 25 4 0 2 T 1 2 ) [0, T R AR IR 2 2 AL 2018, 33(8):
901—909.

Tang MY, Durcan TM. Chapter 18 - The role of parkin
and PINKI1 in mitochondrial quality control[D]. Academic
Press,2015.

Yamano K, Youle RJ. PINKI is degraded through the N-
end rule pathway[J]. Autophagy, 2013,9(11):1758—1769.
AL, PR, WK L LR F W PP pink 1-parkin 3R A2 JEEHL
BT (], BRI e 4435, 2017, 46(3) : 186—188+130.
Seabright AP, Lai YC. Regulatory roles of PINKI-parkin
and AMPK in ubiquitin-dependent skeletal muscle mitophagy
[J]. Front Physiol, 2020, 11:1—11.

Tanida I, Ueno T, Kominami E. LC3 and autophagy[J].
Methods Mol Biol, 2008,445:77—88.

Lamark T, Svenning S, Johansen T. Regulation of selec-
tive autophagy: the p62/SQSTMI paradigm[J]. Essays Bio-
chem, 2017,61(6):609—624.



