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Therapeutic effects of Jingu Tongmai Decoction combined with muscle
energy technique on neck and shoulder myofascial pain syndrome based on

Toll-like receptor signaling pathway

LI Fuhong, ZHANG Jie, LIN Xia, WANG Xiangyi*
The Fourth People’s Hospital of Zigong, Zigong, Sichuan 643000, China

(Abstract] Objective To investigate the therapeutic effects of Jingu Tongmai Decoction (JGTMD) combined with muscle
energy technique on neck and shoulder myofascial pain syndrome (MPS) based on the Toll-like receptor (TLR) signaling pathway.
Methods A total of 150 patients with MPS admitted to the Fourth People’s Hospital of Zigong, Sichuan Province from June 2021 to
December 2024 were enrolled and randomly divided into control group and observation group, with 75 cases in each group. The
control group was treated with muscle energy technique, and the observation group received Jingu Tongmai Decoction combined
with muscle energy technique. Both groups were treated for 4 weeks. Clinical efficacy, visual analogue scale (VAS) score, cervical
range of motion (CROM) score, neck disability index (NDI) score, inflammatory factors including TLR4, TLR9, myeloid differentiation
factor 88 (MyD88), nuclear factor-kB (NF—«B), interleukin (IL)}-6, IL-1{, and tumor necrosis factor—o (TNF-o), pain mediators including
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S5-hydroxytryptamine (5-HT), B—endorphin (B-EP), and prostaglandin E2 (PGE2), as well as safety were compared between the two

groups before and after treatment. Results The total effective rate in the observation group was 93.33%, which was higher than

7600% in the control group (P<001). After treatment, compared with the control group, the observation group showed increased CROM

scores and decreased NDI and VAS scores (P<0.01). Serum B-EP levels in the observation group were higher than those in the

control group, and the levels of 1L-1B, TLR4, 5-HT, PGE2, TLR9, TNF-a, MyD88, I1L-6 and NF-kB were lower than those in the

control group (P<0.01). There was no significant difference in the incidence of adverse reactions between the two groups (P>0.05).

Conclusion Jingu Tongmai Decoction combined with muscle energy technique is effective and safe in the treatment of neck and

shoulder MPS. It can regulate the expression levels of factors related to the TLR signaling pathway and inhibit the secretion of pain

mediators, thus alleviating pain and improving neck and shoulder function.

(Keywords] neck and shoulder; myofascial pain syndrome; Jingu Tongmai Decoction; muscle energy technique; Toll-like

receptor signaling pathway; pain
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F 1 WAEKERITE (r=75)
Table 1 Comparison of clinical data between the two groups (n=75)
K1) (% TR R TAESELN B (%
21 51 S (xes, ) TR (s JA) —— ki )] 7J\£ " — LA
PR RERLLE (3, kg/n?) Jili 73 TAE W TAE HAe

U2 | 58.58+5.59 23.45+4.33 26(34.67) 49(65.33) 22.89+1.56 37(49.33) 20(26.67) 18(24.00)
Xof HEZH 59.04+5.02 23.98+4.02 29(38.67) 46(61.33) 22.68+1.49 40(53.33) 18(24.00) 17(22.67)
i 1E 0.530 0.777 0.843 0.251

P 0.597 0.438 0.401 0.882
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g E X
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2.1 FABREIERTILE
W AH AR H 93.33% , 1 T B4 1Y
76.00%(P<0.01), TEWF 2,

®2 WABRFIRKTHELRI(%),n=75]
Table 2 Comparison of clinical efficacy between the

two groups of patients [case(%), n=75]

215 YA AL HRL Jeak BAERL
WL 27(36.00) 26(34.67) 17(22.67) 5(6.67) 70(9333)

SHHRZL 15(20.00) 17(22.67) 25(33.33) 18(24.00) 57(76.00)
xufd 3.441 8.679
P1E 0.001 0.003

2.2 FHLAEFE VAS,CROM NDI 4 Eb %

MBI HT, WIZH 5 % VAS .CROM NDI 343 b %%,

S HG I F R X (P>0.05), 167G, Wi EE

VAS NDI PF4r B TRY7HT, CROM PE43 1 1A
JPRT(P<0.01)  VAIT )G , ST HRZH HLAs , LA VAS
NDI PE4F#A , CROM PE43 T (P<0.01)  BRILEE 3,
23 WHREE TLR ESEREXIERKELLER

IBITHT, PR I TLR4 TLR9 MyD88 NF-
kB KV, 27T F R L (P>0.05),, 1RYT
J& , P4 17 TLR4  TLR9 MyD88 NF-kB /K-
W FI6Y7 AT (P<0.01) , H WAL K T %F BR4H (P<
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*®3 FWABRERITHE VAS.CROMNDI {5 LLE (47, x5 ,n=T75)
Table 3 Comparison of VAS, CROM, and NDI scores between the two groups before and after treatment

(scores, xxs, n=75)

VAS CROM NDI
A o P o . o P
WL 6.91+1.08 2.1520.65%* 8.17x1.14 15.12:1.83%x 39.64+6.22 19.26+4.15%
Xof HR AL 6.85+1.12 3.5240.91 %+ 8.09+1.25 13.37£1.37%* 38.79+5.97 24.83+4.82%%
IZi: 0.334 10.609 0.410 6.630 0.854 7.584
PAH 0.739 0.000 0.683 0.000 0.395 0.000

1 5T, #+P<0.01,

R4 WABFRTHIE TLR FSEBEEXIEIRAKTEILR (x4 ,n=75)

Table 4 Comparison of TLR signaling pathway-related indicators between the two groups before and

after treatment (vts, n=75)

TLR4/(ng/mL) TLRY/(ng/mL.) MyD88/(pg/mL) NF-kB/(pg/mL)

Al I T I T W TR W T
W 1.86+0.31 0.99:+0.20%* 2.14:0.34 1.1620.25%* 3.25+0.52 1.79+0.31%* 4.89+0.74 2.46+0.48%%
Xt R 1.83+0.27 1.32+0.24%* 2.090.35 1.55+0.27%* 321048 2.360.40%* 4.82+0.70 3.57+0.60%*

18 0.632 9.148 0.887 9.179 0.490 9.754 0.595 12.511

PiE 0.528 0.000 0.376 0.000 0.625 0.000 0.553 0.000

1. 5iRTRI RS, #4P<0.01,
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P FEAS R RIS i B0 kR TR, S gh
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I BEAE TR E W2 FEah AR AR P2,
PRI 6 T IR R R M M AL MPS F8 35 B
DARD 25 JF B R AR, SEIBTTE i A 38 45 198, ATRA
Wbl IR A . ASBIFSE B AU B Kt A I
SRR, SXREALM H , B ALIR YT B A ROR T
1, HIRYT e WS AP AR B T D RE 515 1
FEGF BRI A i AR K S LY R iR R T
AR B G RRE AR, W P E% A B Tk 3

x5 WMABRFRTAIEMLBERERFKFELLE (pg/ml,xts ,n=75)

Table 5 Comparison of serum inflammatory factor levels between the two groups before and after

treatment (pg/mL, xts, n=75)

- IL-6 IL-1B TNF-a
TRITH RIT IR RITHT BIT IR RITHT BIT R
MEZL 29.17+5.69 14.36+3.82% 15.833.17 8.27+2.15%* 35.7426.82 18464227
it HR 4 28.63+5.41 20.93£4.63%% 15.27+2.94 11.7842.45% 34.18+6.54 25.84+5.13%*
t1H 0.596 9.479 1.122 9.326 1.430 9.622
PE 0.552 0.000 0.264 0.000 0.155 0.000

1 SIRYT AT R, #4P<0.01,

* o6 MABREEBTIEERBNRILE (ng/mL,x4s,n=75)

Table 6 Comparison of pain mediators between the two groups before and after treatment (ng/mL, xxs, n=75)

5-HT B-EP PGE,

Al - TR - oy o e
WL 286.31+35.29 152.37+25.83%* 0.52+0.12 0.89+0.12%:* 135.72+20.45 68.41+£12.35%:*
papiistaE| 281.94+33.75 205.74+30.69%* 0.50+0.10 0.74+0.10%* 133.27+19.82 95.16+15.07%**

R 0.775 11.522 1.109 8.316 0.745 11.890

P 0.440 0.000 0.269 0.000 0.457 0.000

1 5T, #4P<0.01,



2026 455 46 4

IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 937

JEIRears e E kg s AR AR AR R 4%
FP R Z A0 BB ATAT I A5 A MBS SR WA T
TG S IR AN KRR 2% (1 5 AR B o
B AR T AR, 5 2 B TG AT 3% A 77 0 R
il BT R AL KU | LR PF B 245 2148 Bk
AR 2805 1L 5 b IR EF A BRI G 289 45 AR AT FTHK
PEIEI . 2 AT R ARG, 2 kb4 I 1B
LG I AR IR, HAZIRG T S gL
Ry SRt THBROR s, R 2 55N
REG BT A EE IR LS, 7T 2%
TR WM R) A HE 0% A s P e e | BEL AT A2 A 3k AR 11
YER A B PRGBS, 1R m R iR 25 R

AW NG F A F BTSSR 1
VERIBURIE 4007 . BARIFFRUESE , TLR {5 5 M2
BN B E B SR (5 il 2 —P9, TLR4.TLR9
& TLR ZRIGRLGT, H TS T80 53 MyD88 , i —
R kB W5 NF-kB 355, 2 i R
JE AT (TNF-a IL-6 IL-1B 25 ) M 6 3L R 55 5% | 4k
T RARAE N, N 358 T D R AT, AHC 3h)
ST ] TLR4 AH 5155 18 B S H R A
TR IE ] B SHEPCRFEE . PGE2 J&— Ao R
PR A, o —Fh S RE A 5T 5 B-EPJ2—FP N IR
PG B AR M R Th LR KO AIR
5-HT 5 BEZ A 0G A OC; ATk RIAR
5 5 S E L BE S A G, T 3N AL B
JERIRON i R SR RIS b R B, U MPS SR
IBYTHT TNF-o IL-6 ,PGE2 %5 4 AiE M A 14k T
FACERIBARAE . AR R, IRTT G WL 1L
1B . TLR4 MyD88 .TLR9 .PGE2 TNF-a .5-HT IL-6,
NF-kB 3 0f AL, B-EP B0 B 40 7, 4RI & 7
53] RE 2 X Toll A5 538 [ 1 1 42 1 FH 41 i 35
J& MPS (3 BEAE Ak 72, 2k i B AR AR AR A T
RAKOF R B IEARRE IR  fEE e e . B2y
PEOFIRIESE , A K PR A R S R
A RAFHPTRAE S, 3 AR SRR, el e
FETIRER Ak LT W] i A5 B ok, 99 v
ERSS; b e PRATEAA N SEERIVERT, 2Rt
A P 2200 s AL, A HE N TE TR EIVE ], P REE 0
TLR {5538 [ 030 AR FH 35 B G2 A A N D
SRR BRSO

25 LRI R R kA G LA e i B R IRYT
HUE MPS [ A8 2008 TLR {5 538 A G+

LFETaAT TR FRIR IR, Zeffp iR B PRI, SR SR
e, BOR A RE  (HADFFEBATAEAN R Z AL ABESE
ARHEATRIBETT VR A | WA TERE R A 00, B2 Bk
BRTT R AT AEIR TIOR3, AR n] S s
A AR R IR A T S0 R G DLW, D AR SR
RIS B B AR T I 5

S22 3Lk

[1] STEEN J P, JAISWAL K S, KUMBHARE D. Myofascial pain
syndrome: An update on clinical characteristics, etiopathogenesis,
diagnosis, and treatment[J]. Muscle & Nerve, 2025, 71(5): 889-
910.

[2] COOK C E, DEGENHARDT B, ASPINALL S, et al. Myofascial
pain syndromes: Controversies and suggestions for improving di-
agnosis and treatment[]J]. Journal of Orthopaedic & Sports Physi-
cal Therapy, 2025, 55(4): 231-234.

[3] SHAH J S, POOJARY M K. Low-level laser therapy with phar-
macotherapy in the management of myofascial pain dysfunction
syndrome with or without other temporomandibular disorders[J].
Indian Journal of Dental Research, 2025, 36(1): 37-41.

[4] £ B, wiRmE, #Resil, 55 SRS EORES TN BE R AR
T RS ST AR RN B8R T R,
2025, 46(1): 66-71.

[5] miFmiE, XIBEAF, 2 8L AR SR R PNAY T 8UR L
AR EE A A R TR, AR P E2Y 24K, 2024, 39
(9): 5072-5075.

[6] MRsZfe, mh/hak, =, 45, JET KM HIEIE 2 CEHROR
SIRIT BUR WU SR S AR BONEE)). | M BEZy K
&, 2025, 42(7): 1693-1699.

[7] SRiESE, skdE, SAGH, . A RE ARG R L U SR
VIR FEE MM SO BN AR AR SE AT R, 2017, 28
(10): 1671-1674.

(8] M 2, XV, KB, 5. JRABIEEHEERS 57677 BUR
HEEBRIR 720 % B3 BEAE A RN RE MR S A M) BRVE T S,
2024, 45(4): 558-561.

91 & &, sk X, BhEH, % ALEE IS AR E R
I I R (I PR 70 B R e BEIEME AN D AR VK B2 52 .
HFREE:, 2025, 36(12): 1689-1694.

[10] SCHONBLUM A, ALI NASER D, OVADIA S, et al. Beneficial
islet inflammation in health depends on pericytic TLR/MyD88
signaling[J]. The Journal of Clinical Investigation, 2024, 134(14):
e179335.

[11] RZEE, T &, K M. (0 LXA4 TLR4 RiEK 5228
Prelvoa IRV 2B S AR AR KR I SC R ). I RIR IS TR
R, 2025, 38(15): 58-62.

[12] BRT A, B 20, R, 55l Ao fR B m vk Bl
M LR RIS AR YT I TERE 3. BRERTHY, 2023, 13(4):
1-9, 13.



938 TR B 25 K222 4L hitp://hnzyydxxb.hnuem.edu.cn

2026 455 46 4

[13] WALL P D, MELZACK R. $Jf%#M]. 3 M. K5, HEF =,
ERE. VL T AL, 2000: 393-395.

[14] ZiEE. B EZEHTIFM]. KU WA EOR I R,
2020: 175-178.

[15] BULZAN M, CAVALU S, VOITA-MEKERES F, et al. Assess-
ment of pain intensity after total hip arthroplasty using the
Visual Analogue Scale (VAS)[J]. Journal of Medicine and Life,
2024, 17(12): 1049-1053.

[16] STEMPER B D, MUFTULER L T, CUTLAN R, et al. Abnor-
mal pattern of spondylosis and postflight neck flexibility in
fifth—generation fighter pilots[J]. Aerospace Medicine and Human
Performance, 2025, 96(10): 884-893.

[17] KHAN Z K, AHMED S I, BAIG A A M, et al. Effect of post—
isometric relaxation versus myofascial release therapy on pain,
functional disability, rom and qol in the management of non-—
specific neck pain: A randomized controlled trial[J]. BMC Mus-
culoskeletal Disorders, 2022, 23(1): 567.

[18] MULLER-EHRENBERG H, GIORDANI F, MULLER-EHREN-
BERG A, et al. The use and benefits of focused shockwaves
for the diagnosis of myofascial pain syndrome by examining
myofascial trigger points in low back pain[J]. Biomedicines, 2024,
12(12): 2909.

[19] GIORGI V, SARZI-PUTTINI P, PELLEGRINO G, et al. Phar-
macological treatment of fibromyalgia syndrome: A practice —
based review[J]. Current Pain and Headache Reports, 2024, 28
(12): 1349-1363.

[20] 2238, JUSR, BEMRAE, S5, BRAMA BT SISO A LA
EPIRER S ALY SE MR SE IR T )], A EEZY, 2024, 19(23):
3718-3721.

[21] 3 &, WK, X W BTN AL g Be

FF A FIRIARYT K ISR B E SR SHERS (1 3R M. I PR

PRIZIRIA, 2025, 38(11): 87-92.

MR Ik S 28N R GRS BUR B 18 1k

RAEAIFEMALN]. WUZSHUR P24, 2024, 35(4): 461-463.

[23] £, MGG, MR BRI INIRIR A A7 20 A A
EAEIMERS R R AT, DU R, 2024, 42(8): 138-140.

[24] £ U, [IEEAS. IURCEE BRI A I [ E AT R
HLEEE47 o RO RO AR RS & 2%, 2024, 19
(7): 1388-1392, 1397.

[25] BAabE, Phoesk, = T, % WUA AR EHOR X SRR T I
B AR RN R 22 LA D RESCR AR R[],
o B A TS SR, 2024, 30(9): 1092-1098.

[22

—

[26] GITLIN A D, MALTZMAN A, KANNO Y, et al. N4BP1 coor-
dinates ubiquitin —dependent crosstalk within the IkB kinase
family to limit Toll-like receptor signaling and inflammation[]].
Immunity, 2024, 57(5): 973-986.

[27] QU Y B, JIANG Z H, CHEN Z X, et al. CpG-oligodeoxynu-
cleotides challenged macrophages ameliorate acetaminophen in-
duced liver injury by activating TLR9/IRG1/itaconate metabolic
pathway[J]. Molecular Medicine, 2025, 31(1): 282.

28] BWEH, HMH, 77 i, % ETEEREMAEELS
HMGBI1/TLR4/MyD88 {553 % it i, 41 X bt 28 AR TR S5 K
FUAIEER AL, EFITTFSE, 2024, 49(9): 909-916.

[29] EETIC, MMBEH, HIEE, . JFUFEL TLR4/NF-«B 75
3 it U ZEAR SR SIS X AT AL B 5[0, PR
SiE, 2023, 32(11): 1916-1919, 1936.

[30] TANG Y L, PAN W T, DING W T, et al. Prostaglandin E2
alleviates inflammatory response and lung injury through EP4/
cAMP/IKK/NF -kB  pathway [J]. Biochimica et Biophysica Acta
(BBA)-Molecular Basis of Disease, 2025, 1871(5): 167801.

[31] LAN Y Y, JING X H, ZHOU Z Y, et al. Electroacupuncture
ameliorates inflammatory pain through CB2 receptor—dependent
activation of the AMPK signaling pathway[J]. Chinese Medicine,
2024, 19(1): 176.

[32] BREREH, & &, WL BORSH RS BT BUR U
VB L A AT 80P LY S E I TRl )). SR 2% s,
2023, 44(2): 255-257.

[33] WU Q, LI P R, LI X J, et al. Pueraria extract ameliorates alco
holic liver disease via the liver—gut-brain axis: Focus on restor-
ing the intestinal barrier and inhibiting alcohol metabolism[J].
Journal of Agricultural and Food Chemistry, 2024, 72 (44):
24449-24462.

[34] EfL, T G, £, 5 HEERSMRE R ERIT
HZEAR SRR R INBHIEL)]. FARREEZY, 2025, 45(3): 364~
367.

[35] LI H, LUO Z R, HUANG M Y, et al. Modified Taohong Siwu
decoction improved cardiac function after myocardial infarction
by activating PI3K/Akt signaling pathway[J]. Current Pharmaceu-
tical Design, 2025, 31(15): 1213-1226.

[36] YU C L, YANG F, ZOU Y, et al. The therapeutic effects of
Paeoniae Radix Rubra on chronic hepatitis through network
pharmacology and molecular docking[J]. Medicine, 2024, 103
(49): e40796.

(ki B 2)



