| T &

rh [ % 5 2 2 & Chinese Journal of Pain Medicine 2021, 27 (5)

doi:10.3969/j.issn.1006-9852.2021.05.005

B F

Y22 5 X5 R SR A B0Ts A 3 2 2R K g 1 o S
YE R NLH A 5T *

Bak' 2 om' EME £ R TEE kB F K'Y Fmat
CHig g T R 2 A R b, KD 410208 P EFHECEMTE S T BERE TP EERE,  #TFH 421000)

 OE BN R KRS EBCR & (myofascial trigger point, MTrP) #k 41 285k #7 #y % i K FLAE
FINE. FiE: #HESD KR 48 R, Ml 44: Sa4. SR, AL FRAREL, F4 12
R, BAA. A2 FEARIEEARABCEZEHESHMATE T EEL MTIP A REAR . EHHTH
B, AZFEALTHRERTERNZ FETH, HELALTHRARHILETH. RAKALRK
J AT AR B B AR K S, Z e ERR SR B. A&z 4 iz P4 i (substance P)
Fufh4s & FL A % K (calcitonin gene-related peptide, CGRP) Z&iA. JHik#| & DLt & E AN & Ca™" 2 &.
Jfl Western Blot 7% 46 ] — & 7% % 4K al (dihydropyridine receptor al, DHPRal ) « |3 T % 4K (ryanodine
receptor, RyR) #0 7, B JE 54 B B (acetyl cholinesterase, AChE) kik. ZER: (1) Sx=a4sth, HEA4 %A

BT . Ca¥. P HfiAn CGRP & & & (P<0.05), DHPRal. RyR # AChE && %A% (P <0.05);
(2) SHA DM, #%EAFFH L FHABHEKLLKA . Ca' P4 A CGRP & & 1K (P <0.05),
DHPRal. RyR f1 AChE & &¥ & (P <0.05); (3) 57| %%lﬂéﬂ%ﬁ b, %4344 % /7. DHPRal.
RyR. AChE. Ca®. P #jfifn CGRP & & Z R ¥ EAITFE X (P> 0.05), it: #%E 7 AR EKER
BHARK S, EANF L E# DHPRal. RyR?’FDAChE%L, FEAk Ca™ P%}ﬁ‘ﬁﬂ CGRP & & A x.
KR OE; MRS, KR, H445% 5, DHPRal; RyR; ZBifE#BERE; HLEIFFR

The effect of pressing on the soft tissue tension of myofascial trigger points in rats and its mechanism *

JIANG Quanrui ', WU Qiong ', KUANG Xiaoxia >, WEI Wei ', IANG Yuting ', YUAN Yuan ', LIWu ' “ | LI Jiangshan ' *
(' College of Acupuncture & Moxibustion and Tui-Na, Hunan University of Chinese Medicine, Changsha
410208, China; > TCM Department, The Second Hospital, University of South China, Hengyang 421000, China)
Abstract Objective: To investigate the effect and mechanism of pressing on soft tissue tension of myofascial
trigger point (MTrP) in rats. Methods: Forty-eight male SD rats were randomly divided into four groups: blank
group, model group, lidocaine group and pressing group, with 12 rats in each group respectively. In the model
group, lidocaine group and pressing group, the MTrP model was established by eccentric exercising and blunt
striking. After modeling evaluation, lidocaine group was given local injection of lidocaine at MTrP, and pressing
group was given local pressing at MTrP. The soft tissue tension was measured by soft tissue tensiometer. Then
local sample of MTrP was drawn. The substance P and calcitonin gene-related peptide (CGRP) were determined
by immunohistochemistry. The contents of Ca’* was detected by colorimetric kit. The dihydropyridine receptor
al (DHPRal), ryanodine receptor (RyR) and acetyl cholinesterase (AChE) were detected by Western blot.
Results: (1) Compared with the blank group, the soft tissue tension and the contents of substance P and CGRP in
model group were increased (P < 0.05), while the contents of DHPRal, RyR and AChE were decreased (P < 0.05)
(2) Compared with the model group, the soft tissue tension and the contents of Ca", substance P and CGRP in
pressing group and lidocaine group were decreased (P < 0.05), while the contents of DHPRal, RyR and AChE
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were increased (P < 0.05). (3) Compared with lidocaine group, there were no significant differences of soft
tissue tension, DHPRal, RyR, AChE, Ca’", substance P and CGRP in pressing group (P > 0.05). Conclusion:
The pressing can effectively reduce the soft tissue tension of MTrP. Its mechanism may be related to promoting
the expression of DHPRal, RyR and AChE, and reducing the contents of Ca”", substance P and CGRP.
Keywords pressing; myofascial trigger point; rat; soft tissue tension; DHPRa1; RyR; AChE; mechanism

WL RS0 A5 (myofascial trigger point, MTrP) ]
FEE A, B E FREAER, ik REE
AR BRGNP E TRy . RRBUR s . g
BNBERG . SRR A E SRR, R
R Z 3. TEERAG SRR . 7RSI EE TR
TR, SO A R I R R O
MR IR 90% Y, AR, PORFERE .
FIECIRAS « AR5 B 251 R FL A o ) B R 3
SECT REREIT FIRAA SR A Y.

VIR ST AR BREOR U E BRI T, AT
AR B S5 BRI o Bt it v T . HESE %
T TR I PR RO AU R i B,
B2 4% IR RS AL AN B A . H ETA U/ S
SR 5B AR IIBE R H . SIAHEH (acetylcholine,
Ach) HERL. REIEIR S RE EARUI AT . HPAXEL A
ZAWAIA K O, ACh RGN Y Ca® T
e R BUIL ZE 4 T OO R R R, A
itk BE %2 fA& (dihydropyridine receptor, DHPR) Fl | 7
T 324K (ryanodine receptor, RyR) AJ LLH 5l 4 Ca™
IR PR 00 T S UL R U AN sk AR B AR A, R
Xof 0 A5 B2 2 75 5 9 5 DHPR. RyR. Ca’ Al
ACh 7K-FA KW 2 AHIE 784D 52 K B B0 s k2 24
5k /7. DHPR. RyR. Zt/HTHAENE (acetylcholinees-
terase, AChE). Jiif & Ca”"\ F#45 & JE K AH 5K (calcitonin
gene-related peptide, CGRP) #1 P ¥ 5i/K1-, FF5FHME
X R SR 22 R DR AT LU, IR AR R K BRI
9 AL 25K T R R B TT RE LA o

Bk

1. 35504

fe JE B AEHEYE SD KB, e Hh R 24 K % 3))
Yy i 245, SPF 4, YFATIES: sexk CD
2019-0009, & 250~280 ¢, f% 3 KR, WWIFHET
WIE R RKE R OL =, IR
24~26°C, JJE 50%~70%, 12 h YIEAZ & B RE G
SR AN K IR TR iR AL . V5 KB
BRI S0 T AR R R 2K S B S A
ZE S HERIAT . R BENLEC TR IEK 48 K SD

KEEENL N 4 H, AL CRPAEMATE, EH
TFE) MR GERACHEE, AT THATT) -
FlZRIFAE GERBAEE + FEES R 2 -REGT)
A GEBALEE + R Kiqyr) , & 12 H.

2. ERTTVE

SHEHERS P I R IFIE S B 0B Eh S A
PEAT & 732, B sy AL BEHA 8 A A 1 4
Jil o 2 538 R K B IE AR AT 75 3G MR 5 7 R A
T8 N IR IR D RO N . AR TR, K R S B
SWIATSLIG AT E N B E I BEIEZ 0, &
FERE 8 16 m, FHK 15min, 2 K 1K, 33 K.

SRR 2 1 RABHATEIEST S R R
JRRIVE R B AR 5 K DR BRUAP M7 [ 5 14T o #8 i i »
FH — A G5 I PR XS K B A T Ze s Py ALV
NEAL B 2 bric. 3728 BT N 20 om =
JEMTE R, T bR eI B . 5 2 RIFATE O 51850
WHEWE-16° , HEEMSE 16 m, FHIK 90 min, &
JA Tk, 88 IR FRIEE IR R 5 O K B
LRUEH 52 B 90 min [ 25 0I5l o HAx i 8] 1E W %,
AMEATAT T REIHIETT 4 B, AEATATA T,
FRIEH R,

EREPEN AR iz AL R A, KR AR
ot WP I R i A BN [ fE R & B — AR E
B I PR = Ui FH AR B 48 I8 I AE 70 O P9 L
AT R, fid S VLS A T B R KA, R
BB AT 5 A R A, AR D, IR e R A
X, TEWUR A X (AN 36
NSk AR, A 0 A AL B 4 N 2 5 LA,
1EKWLHEE 1 min (MP150, BIOPAC Systems, Inc, b
5 o SRR R 2 R IR PR AR A
(fi 12 mT fid B LD SR sk iy IS A4 45 49, 48 R I mT
R R, VLB ARRTE . AR E K
FL TG 2 A U B R IR R ) WS e 1Y,
DUIHEBR AN S5 2H

R AR

(D AN ANEBEEAIT B, (EFHE
Frs (2 B EBUSAHT T (3 FEFR
DRIZH ;5528 1] 5 J X6 DR R IR A Jm) 3 S ) 22 - A
W CRBE AR TR 4K, 1 ml 33 5 2% 70 0

W 202175H100.indd 336 $

2021/5/20 20:47:01 ’7



rh [ % 5 2 2 & Chinese Journal of Pain Medicine 2021, 27 (5)

FATER 1% M ZRHF0.5ml, 6 K 1K, )7 3K,
TEIT T (] SSONIERR S S 1. 7. 13 KD 5 (4) 1%
FEAH: R ) 4 Ja o IR O o R AT H R VR YT
S GRE P R BRI 4 R, (EM R 2, &R B
il B 4% A Es (BRI HRE S5 201720875963.5)
PO A B 5K I XA T % R AE, RS S
FRrsese M, EEE 0.7kg, HREEA T, &
UAZEFFEERIE] 6 s, 4%EFRR 11K, &K 7.5 min,
YBIT T K IRIT HIIR] SORIE RS SR 1. 3. 5. 7.
9. 11. 13 K.

4. FEARTEAG

(D ALK KA FrA KRR GRS T
TG AT AR ZTK Ik A KBRS ot PR W RR T 5
fEM [ e E RS b, — A5 FE K R E
FHARE B FE 48 B AE A U i P L0 b Ak ik
AT Rl BE, ) L PRI S 5 B O R R 4R K 3N
SE N AT RO . BARRZLZLaK il e A (JZL-TIT
B, Rt RHCARAR, KED W2 HUE
RURA LK TR, KA Sk o v b i iR
I X, HEEIY S IR, REFREL 3, R
EWAIR, FELA 3 s, Bl RSE TR mE
FVEE S 1 - R i 2k, AT R ir. S
A 2% Uk B AN AS IR R A BT A 7T, EUHiZR R 0.2 kg
X RLRLH Dy i 1E M B A5 AT DU 1 S SR B
WL B A 25K F7 45 L

(2) Western Blot £ ] 21 21 #* DHPRal. RyR
M AChE & &: o —IKBHALK I EG, it
KRR s R S REA . B URE A 78 4 BT HE,
NZHRW (20 mg:200 pl) 137243 . 1 2000 r/min &
O 15 min, B EEW, A BCA #TEATEE. R
PR AT B BINNE BT, WK 10 min J5
SO E EE ERE, LN 20 pg EREWREL 10 pg T
Jt Marker. 73 B8 120 V, 50 min, 44ek] 25K
JEEHRIS 2 1l HEgK, SRFIVRFE AR, = BRVA HHES N
PEAC/ e/ PE AR ) A S HUAR IR B . 5% i
Wk E M, 4CHER; —dt: AN S AW
BRI HARMRE, =EWE 1 h: P %8 1:1 0000
eI #% BE HRP ARic i =80, =R E 1 h. Bkt
R F J5 F PBST P4 3 K, HHIK 5 min. K i
BAERSS, BUEE ECL Rt A 5 B2%EIRS
YIS m. ARG ET Ak F e iAok, LA
TANON GIS ¥ 15 HURH 56 2% 45 2K BEAE I R H B 1)
85 [/B-actin KA 8 FAMIX FRIAH,

(3) AR AHACTRAGIN P 4 J5 A 485 25 35 R AH 5%
BE 28 REASH B A3 ) A S 27K . 3%H,0,
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FIIFE 10 min. KGN 0.01 M A7 IR Sh g2 i
R (pH6.0), FEMBY i ALEE 10 min, FFZ =35 H
PBS Mk, ¥ N 5%BSA # &, 37 CHEHE 30 min i
M. IR I—Pt, HPt SP (1:500; abcam)
B % HT CGRP (1:200; abcam) 7 H i % (4°C ), PBS
M. RIEWMINERAEDREIRIC =P, 37CIHE
30 min, PBS Mk 3 ¥R W#HH SABC, 37°C /=¥ 30 min,
PBS . W DAB 5T, =R TR, D
N SEA] 10 min, FZKVEIR. TRAKE 2 4L,
FiAKs EW, H .

Je2E B NS AE A HALO 23 BT i3k 47 4
Mr: WETYRHPA X, N Indica Labs-Multi-
plex THC #% Bt 15 & Stainl Jy i & [ 140 ffd, Stain2
T UIAZ R B RR S B A . 1 e R H
BN ALY b I DX 9 B P B e 4 e DA B
PEMEANMIZL, SR FHYEAT M E 2 b CPHPE4E A &
YA X100%) BN PH R (%), LABHMEFR N A
ZURIBIKF 12 EHRHR

(4) @I ca® & MR E LG
PRE ETEW, ARAE T -80°CHlBR IR vk AE A0, A
FMAR S PR, DR R A W Lk
Kl ca® & .

5. BT

ASIS KR K SPSS 21.0 for windows #4347
Gt T, TFERRI L + FRiEZE (X £SD)
Fon, HBBHERET Z oot 75 2558 BL LSD ¥
H1 SNK-q V£ Z B, J5 224550 | Dunnett T3 &
. LAP<0.05 NEFAAGRIT%E L.

s =R

1. SR RO 1

1 BN B RIS SE G L, 7RIS B
WL A A R, 25 (4K BRI R IR R A BB T 4
A 0 K R Al 2 A0 L FE B A 2 350 R B CHE BIARRAE
PEARLE) 5 Rl REGL 2 HOKR ki AL E N
BAE, HERR; #EAL 1 R KR ki AL K358
PE, HEBR. RANTIM R T AH 8 H, 1
B 12 H, FIZREA 10 K, #EH 11 R,

2. KRB AR 25K ke

K2HRN: OFMAET: 5FAHAME,
R 2 R FHFZEHALE 0.2 kg R AL Dy
BIFEAR (P < 0.05), i K BB s 2k
NFtE: @FWE: SFWErAHE, FZ R FE 4
F&EAL Doy TG (P < 0.05); HHIARIZIAALL, FlZ
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AL A Dy THF SRR 2 R PHE 3. K30 & DHPRal. RyR fil AChE % &
SR T, KR AR K RS OF s 4iAEL, #4141 DHPRal. RyR #ll AChE

TG J5 Z2E L R 2 R R 2E A 4% e 401 T s BRPEC (P < 0.05); SHEAAMLL, FZREHM
Dy, ZMEE THRAL (P < 0.05), HFZ KR4 %541 DHPRal. RyR & AChE & &7t (P <0.05);

ZIRHMEL, ZREGIHAEL, RoREgf 2 f HZ R EZHAHEL, DHPRal. RyR /2 AChE
PRI R % s 0 5 38 K B 0 B AL B5K 0 R T W BRERLG R L. P ERIRIER S K IR

W, &L DHPRal F1 RyR & &A%, 15 e (I 1D .

F1 FAKRBERBUGZ . DB EBILHE 2= 12)

Table 1 Comparison of palpation and electromyography in each group after modeling stage (72 = 12)

BAMET: fiiZ BA 1 2k JULER B R P IR K
Accidental death Positive number of palpation Positive number of EMG Final quantity
¥ [F2H Blank group 4 0 0 8
A2 Model group 0 12 12 12
F2 A Lidocaine group 0 10 10 10
% 41 Press group 0 11 11 11

F2 BHRRKALKT] Dy L (mm, X £8D)

Table 2 Comparison of soft tissue tension D, ,,, in each group (mm, x +5D)

451 1% (72) R Rl THiE ZE{H
Group Number Pre-intervention After intervention Difference
%% 420 Blank group 8 2.930£0.134 2.935+0.114 0.00540.107
FER 2 Model group 12 2.1824+0.5294 2.175+0.3224 -0.007+0.217
F)Z RH4 Lidocaine group 10 2.29240.1544 2.68610.260% 0.39440.202*
% K41 Press group 11 2.320+0.259 4 2.757+0.215% 0.437+0.287*

4P <0.05, H5EA4MLIL; P <005, SHBEAML,; *P <005 STETHLL; P < 0.05, compared with the group blank; *P < 0.05,

compared with the group model; *P < 0.05, compared with pre-intervention.
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RyR expression
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C s, D 5.
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» 0.6 # ‘B
o L q 2 1.0 T .
2 . g
T 0.4 T X #
< w
o 0.5+
Z 0.2 &) N
5 < ;
0 ‘ T 0 ‘ T
Blank Model Lidocaine Press Blank Model Lidocaine Press

UK BN S 4141 RyR. DHPRal Ml AChE X} FIAH

(A) WB B2 F1EPIE; (B) %4 RyR RIAFE; (C) %4 DHPRal £ikH; (D) %4 AChE KL=
2P <0.05, S A4 P <005, SEBAHME

Fig. 1 The expression of RyR, DHPRal, and AChE in the MTrP tissues

23]

(A) Western blot bands; (B) RyR expression in each group; (C) DHPRal expression in each group; (D) AChE expression

in each group.
~ P <0.05, compared with the group blank; “P < 0.05, compared with the group model.
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4. KRB A Ca” &

s qgiAEL, B Ca™ SRR (P<0.05);
ML, Fl2 KRG EL Ca™ & Bild
(P <0.05); FIZREAMZLEAMLEL, Ca* &&
guit# 7R, USRNSSR Cat R L
Ft, FHE R (LE 2 .

5. REBEUR A P Y5 CGRP RILTH

s qygiAte, BAY P YIS CGRP FHPE4H
HuZe38hn (P < 0.05); HEIAAHAHLL, FZREHM
TR P Yt CGRP FHPESH B Z /D (P < 0.05);
Pl RHAMZE ML, PYIFS CGRP 40
MR G 2T Ul LSRR EE S AL R P
i CGRP =K1k, FHE P (LK 3. 4) .

it

RE G ARIGEUESS, B siE N 7T TR 2
P AR MR FOILEY L B iR 200 12 9T
R, R 2R A RE % 250 B AL R 1 - 7 99 3 4
B3, HAUH] S % Ca® @i B N Ca® WKL
PRAR SR S MR AE 1 P RSO0 Y, R A S ik
WO R SR 2 R AR N B I, seds
bk =S PNER A ER CTD L P €L DRVLi 1 /e kA

A B
] D
500 pm'
3 FYURRIURN R 412 P Y e e A A

(A) FAH; B) MY, (C) FZEHEL: (D) #%/EL

AP<005, 5EEMMEL: P<005, SERAMEL
Fig. 3
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Blank Model Lidocaine Press
B2 HAKREHSHL Ca® i
2P<005, H5xEMMLE; P<005, SEAAR
Fig. 2 The content of Ca’” in the MTrP tissue

4P <0.05, compared with the blank group; "P < 0.05,
compared with the group model.

sk, PYI S CGRP & &1, AChE & &
¥, DHPRal 5 RyR & BB AT, W88 Ca® & B
O, BRI R ALY 2E 45 AT B B AChE FRAIE,
DHPRal 5 RyR ThAEZ 45 S50 PRI %2 £ BRI
359 B8 X LS FDR S HIME AT (P < 0.05), HM#
TR EVEZES (P> 0.05), #4506 5 F 4
SR AT 1 T TGO £ 1 B0 5 B P R % R
SRR EE

AR BOR A LI “Lrargin” 19, &

60
X A
$ I
©
(8]
g
= 40
[}
o
o
o
[0]
8 # #
)
2 I
S 201
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|_
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Blank Model Lidocaine Press

The percentage of substance P positive cells in the MTrP tissue

(A) Blank group; (B) Model group; (C) Lidocaine group; (D) Press group

~ P <0.05, compared with the group blank; "P < 0.05, compared with the group model.
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500 pm-

4 FH KRR H LS CGRP Sy ALK
(A) ZFAY; B) HEY]; (C)FZRFA,; (D) #EH
AP<0.05, 5FA4HE; 'P<0.05, SHRAMEL
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80 -

60 -

40 #

20+

The rate of CGRP positive cells (%)
—

Blank Model Lidocaine Press

Fig. 4 The percentage of substance P and CGRP positive cells in the MTrP tissue
(A) Blank group; (B) Model group; (C) Lidocaine group; (D) Press group
“ P <0.05, compared with the group blank; “P < 0.05, compared with the group model.

PEH SR BUS A AR DA 7%, ACh i BERETIG
JULET 2 i 25 A Ak 5 R LR I Ca™ BT, M P9 v
KPR Ca® SR FESEZE, R, Ak
MR RERG A ED, RASHRBEREGE
Blo WLIEPIEL> ATP 5 W% I Ca™ AT 4 45 i K 7
Ca™ &, KEBURY R ORI B & R A 7= A 9K
o BLAL, BUm R ALSUEEAE, 4 pH IRIL, 1
i CGRP B8, it M2 4 ACh R &Rk I H # il
AChE, {fi ACh KEHEM ", Kk, ACh FH N
FUH P Ca™ 48 15 R O A P AR e i s 2 — . L
Wi, & LIRSk 07 500 s 48 ph B A5 3 45 B
AL sl fE AL BIEIZ S 48 T0 I SR A A A s
ACh AR TRCEN 5 fi [B] BRI 4 HU B S I, 52
A g A A LA 47 4k % M4k U AChE fE/Kfi# ACh,
BEL 1b 6 5% ik i JBE A % w5 /B, DL ke mT DA J] 422 4 31
ACh & &. AWF5H, BAIH CGRP KTt &,
AChE /K FEAK, P AIBUKFTHm, 1% 4 5l iE
SFIZ K K20 CGRP /KT B#K, AChE /K42,
P W K BEAR, 3 3R B 4 e 5o TR A 1 RIORE AL )
Al it 5975 CGRP. AChE A1 P ¥ Jii 7K °F- 3 1 5 1
ACh 58 BRI X

WOR AU ER IR KK LAY 2 R LEF 4RI
TR M. WL M) DHPR 5 RyR 52 M %5 Wi 4 #8
X S fll: DHPR 5 RyR A, 76 8¢ 52 2 fi5 3% T

B T /NE AL, DHPR LR B2 3530 RyR,
Ca” BB, FHWLIEKM LK Ca® WLty K
BRI, I AR A 545 B T (depolari-
za-tion-induced-calcium-release, DICR). 3F % Bt [
RyR @ &4 Ml P Ca™ {5 5 Wik 8 L 45 15 5 495 B il
(calcium-induced-calcium-release, CICR) & 14 i K
DHPR # RyR 1E F 7= 4 [f) DICR. Jfl ) Ca® B i
VLI WLER 4 )RR SR o IR e oRe A B
HEAT B ifi 1 4% R AT LA SR R R Y. AN
FIEE R FE 2R BE U220, SRR T DL R 4
2 T )@ 18 DHPR 5 RyR ik 1N Ca*', I8
i Ca¥ (F 5 T RIESF AL, AHF5A,
A141 DHPRal 5 RyR 7KV R [%, ¥F & Ca* KF L
Tt ALK e, RoaRT Rl T Ca¥ B E
i& DHPRoI/RyR I 852 451, i B85 Ca™ FE B I AN
T IR LET 4 s 4 s 74 R s S R 2 R RS,
DHPRal/RyR /K EFt, Ca® KPR F%, #a414isk
FIBEAK, 7R TFU5 n fE DHPRo1/RyR hEEMK &,
WS Ca® /b, X 3R W R O ST R AR AL
il 7] g 5 % DHPR/RyR A 5%,

gk LR, AT LA R AR A K RN
AR, EHE A TIFR, O RR %R
I T LSO R s L 2k Ay, b e,
Bl o] A 51875 P #i. CGRP. AChE. DHPRY
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RyR. i85 Ca®' KA, (5 Mol IR SRk
R 4% J% i@ if DHPR/RyR i #5 i P9 Ca® ¥ B M1 {12
SO SRR AT IR, I R i R R O AR T
&5k 3k S 2 DHPR/RyR VK&, KKl 75 Eik—5
[ S5, hin N DHPR/RyR 01 1] 71 A1 51 70 % [,
DL T DHPR/RyR A2 75 2 4 % B0 AU1E A i o6

(1]
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