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Abstract; Objective
threshold in rats with myofascial pain syndrome ( MPS) based on cyclic
adenosine monophosphate ( cAMP ) / protein kinase A ( PKA )/
peroxisome proliferator — activated receptor — -y coactivator — la ( PGC -
The models of MPS rats were

prepared by striking manipulation + fatigue method, and they were

To explore the effects of 1% lidocaine on pain

la) signaling pathways. Methods

randomly divided into model group, combined group, experimental — L
group and experimental — H group, 10 rats in each group. Another 10 rats

were selected as blank group. After successful molding, experimental — L



Chin J Clin Pharmacol

1287
I

Vol. 41 No.9 May 2025 ( Serial No. 431)

group and experimental — H group were given injection of 1% lidocaine (0. 25 mL,0.5 mlL) at pain trigger site of right
medial thigh(once a week ) ,combined group was given intraperitoneal injection of SR — 18292 (30 mg « kg ™' ,3 times a
week ) on basis of experimental — H group, model group and blank group were given injection of normal saline (once a
week ) at pain trigger site of right medial thigh or at the same site. Five groups were treated for 3 weeks. The pain
threshold was detected by mechanical stimulation and thermal stimulation, level of adenosine triphosphate ( ATP) in
muscle tissues at pain trigger site was detected by the kit, and expressions of cAMP, PKA and PGC - 1« proteins were
detected by Western blot. Results After 3 weeks of intervention, paw withdrawal mechanical threshold ( PWMT)
values in experimental — H group, combined group, model group and blank group were (51.69 =+ 7.22),
(37.84+£6.29), (20.33 + 5.83) and (67.88 + 8.46) g, paw withdrawal latency ( PWL) values were
(10.58 £1.03),(7.89 £0.87),(6.33 £0.92) and (12.89 +1.64) s, ATP levels were (866.37 = 98.66),
(728.81 £89.60),(617.52 +89.84) and (1 098.45 +101.36) pmol - g~', relative expression levels of cAMP
protein were 0. 53 +0. 08,0.48 £0.07,0.21 £0.06 and 0. 68 £0. 10, relative expression levels of PKA protein were
0.60 £0.06,0.58 +0.08,0.28 +0.05 and 0.79 = 0.09, relative expression levels of PGC — la protein were
0.78 +£0.05,0.59 £0.06,0.41 +=0.08 and 0.93 +0.09, and the differences were statistically significant between
experimental — H group, combined group and mode group (all P <0.05). Conclusion 1% lidocaine can improve
pain threshold and mitochondrial energy metabolism in muscle tissues of affected limbs in MPS rats, which may be
related to activating cAMP/PKA/PGC — 1o signaling pathways.
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Table 1 Comparison of pain threshold in different groups (x +s)

PWMT(g) PWL(s)

Group n

Before intervention After intervention Before intervention After intervention
Blank 10 68.46 £9.45 67.88 £8.46 13.07 £1.52 12.89 1. 64
Model 10 27.96 £7.38* 20.33 £5.83* 8.28+1.06* 6.33+£0.92*
Experimental - L 10 28.07 +7.61* 39. 64 +5.99 ** 8.57+1.14* 8.39 +0.87 **
Experimental — H 10 28.13+7.60 " 51.69 7,22 *#4 8.64+1.24* 10.58 +£1.03 **4
Combined 10 27.67 +8.13* 37.84 +6.29 **A 8.14+1.33* 7.89 +(. 87 **4

Blank and model groups:0. 9% NaCl; Experimental — L, — H groups:1% lidocaine 0. 25,0. 50 mL, respectively ; Combined group:1% lidocaine 0. 50 mL +
30 mg + kg ™' SR - 18292 ; PWMT; Paw withdrawal mechanical threshold; PWL; Paw withdrawal latency ; Compared with blank group, * P <0. 05 ; Compared

with model group,*P <0. 05 ; Compared with experimental — L group, ® P <0. 05 ; Compared with experimental — H group, 4 P <0. 05.
LA
f)
)

R

Transection

Longitudinal section

B 1 SARBUBIZ R B (IR AR - L, x 100)
Figure 1  Pathological changes of limbh muscle tissues in different groups (thematoxylin — eosin staining, x 100)

A :Blank group; B:Model group;C,D:Experimental — L, —H groups, respectively ; E ; Combined group.

K2 BAIREPE A NS RE AR AR A AL PR R K P LR (2 5)

Table 2 Comparison on energy metabolism indexes and oxidative stress indexes of muscle tissues at pain trigger point in different groups(x +s)

ATPase ATP Ca?* LDH MDA SOD GSH
Group
(pg - mL™") (umol - g™1) (mmol - L") (IU - mL~1) (nmol - mL™") (U-mL7Y) (nmol « L™1)
Blank 327.41 £23.65 1098.45 +£101. 36 2.34 £0.31 2.37£0.38 3.55£0.51 168.43 +11.25 309.84 +18.82
Model 241.80 £25.00"  617.52 £89.84* 1.01 £0.22* 5.88+0.41" 7.84£0.48" 97.84 +10.28 * 189.32 +20.11*

Experimental - L 276.47 +20,72**  758.42 +84. 66 ** 1.56 +0. 18 ** 4.16 £0.44**# 5.73+0.47*%  129.46 +10.34**  233.61 +18.42**
Experimental —H  299.42 +21.99*#A  866.37 +98.66*#2  1.88+0.20*#4  3.46 £0.52**2  4.67+0.61 %~ 149.98 +12.03 **2 266.08 =19, 74 *#4
Combined 270.41 £19. 84 *#4& 728.81 +89. 60 *#A4  1.42+0.19*%4  4.29+(0.33"#4  5.99+0.42*%A 125.52+10.42*"A 227.19 £2].0] *#4

Dose and n refer to table 1; ATPase: Adenosine triphosphatase; ATP; Adenosine triphosphate ; LDH; Lactate dehydrogenase ; MDA ; Malondialdehyde ; SOD .
Superoxide dismutase ; GSH ; Glutathione ; Compared with control group, * P <0. 05 ; Compared with model group,* P <0. 05 ; Compared with experimental - L

group, P <0. 05 ; Compared with experimental — H group, P <0. 05.
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Figure 2 Expressions of cyclic adenosine monophosphate
(cAMP) ,protein kinase A (PKA) and peroxisome proliferator —
activated receptor — vy coactivator — la. (PGC - la) proteins in
muscle tissues at pain trigger point in different groups

A - E refer to figure 1.

i

MPS 2R BN Jry F LA A W WL Sk A7
TEAR A 3, 1 S SR R A G2 i, B TR e
P o R 2R Pl I S R R 24 , LA O
WAl LA S 1 Y o AR BRI R B, MPS KL
PWMT \PWL £294 1E 5 R U R B, BRI 45 7 1% A1
ZRAFHATLLTE R MPS KLY PWMT Al PWL, 5
SCHRL T TRITTEAS RARL, SR MPS K B9 P B 1
B R B, T 257 1% F 2R Tl LR
MPS KRR PR B B A WF 5 aod o — 25 46 K R
RIS BEAS A e B MPS R BRI fil 2 1 Jmd
L ZR B2 JILET 24 25 4 sl AR T2 L R/ N 25 A B 240 i
I B TN, 55 SCRRL 12 T AT 45 RAAML, 45 T 1%
A Z R PR MPS K R VLA 2R -2 72 1
FREILE st , DL 1% F) 22 I RE R MPS K )
JULZH 25 PR B

MPS A= 7% i AR LA e 28 5 ATP LS
YU I LR, ATPase RE/KSE ATP P A 4ERF L 12
S RER , ZORL IR Y REA 1 51 ik O IR REIR 25 (ATP Bk
Z) KM Ca® A, 3 BUIL A b F 35S i iR
AT LDH &2 5 LR AR I 1 TR, 7T L
e N R AL R FLIR , LR T BLRE B fE ML, W T
i ST R 3, A A L R Aok M R PT 5 RS UL P 56
LRI ATP b 2 R EWLARIEEA A d 3L 2,
Ik 58 BE 4 AR BE 7\ 0 5 ST BN S R, R 4 24
B SOD, GSH A5 ¥ BR i 1 & A i 1R
FAT 2T MDA 7K 785 S5 e L 484K I 38R 3

5 T R, B £ DR AT LA AR AR
T A 1) B A O B 2 . ARG A B, MPS K
BRI fih 2 A5 LZH 2 Y ATPase , ATP Ca®* | SOD Al
GSH 7K V34525 1 41 5. 25 PG, LDH 1 MDA /K F- 3
s A BETHE, AT 1% M2 KW TBUG, /L
ZZfip MPS K RUZCH firh & s LA 4N ATPase (ATP Ca®"
SOD F1 GSH 7K - R Ik %, L B LDH Fl MDA 7K
(T i a3, X UEEH 1% R Z R B T 100] DAAT 30k 3
MPS S BRI fith % 5 JULZH 2R 28 b 1 i R R0 454k
I &

cAMP/PKA/PGC - lo 5 5 I & S bR RE &
FRUFAY , cAMP 7] LUE 3 3006 PKA 55252
FhAE BRI R Y . PGC - Lo A LI 42 K& DNA 4%
e PRI AR A LN 2k 4R PGC - 1o ik
Al LBl 3 2ROk A BE G Y. SR - 18292 2
PGC - 1adl il 25, 0] LIE ¥ PGC - 1o Z WEAL, #0761
PGC - 1o AHSCTNRE ), AWFE &L, MPS K Uk
Jif fil 2 s ILZH 2L cAMP  PKA (PGC - 1o 2K [ % 15 %
%, 1% R Z -+ T W R o i3 % 1R 8 (1 3Rk BEAR
e 1% M £ R a0 R - o
SR — 18292 1-filfig &R /i 4% 1% F|Z2-K [H 42 = MPS X
B B 1 0 %o DL ZE 295 B AR Ak | A AR5 SR AL I
BN EEEAE T, U 1% ) 2K B MPS K U 994
FAPLH 5308 cAMP/PKA/PGC - 1o {5 5l B4 .

AW : 1% K 2 1 H AR AL 12 =5 MPS KL
VIR BI{E , 22 MPS K SR T L A 21 230 B0, iR
R FE UL PR A 2 2o R R e A IR O, JLAE F AL
il T 8 5 #E cAMP/PKA/PGC — 1o {5530 B A G

S 3k :

[ 1] URITS I, CHARIPOVA K, GRESS K, et al.
Best Pract Res Clin

Treatment and
management of myofascial pain syndrome [ J].
Anaesthesiol ,2020,34(3) :427—448.

[2] TODOROVIC M S, FREY K,SWARM R A, et al. Prediction of
individual analgesic response to intravenous lidocaine in painful
diabetic peripheral neuropathy: A randomized, placebo — controlled,
crossover trial [ J]. Clin J Pain,2021,38(2) :65—76.

[3] EFG, 0, M, %. T cAMP/PKA/PGCla {5 5 i B5 14
T T O 8 700 o JUL A M2 8 5 kK S A kA PO £
FBLRILT]. o S2 g8y M 2%k ,2023,29(24) :54—62.

[ 4] Wewite, B . WURHBRM AL SR SIS TR [T ]
i [E 12 gl R 2E 4R, 2009 ,28 (4) :415—418.

(5] Ab7ae, s, o 3,5 . 10T J06 JLAT BRI fi R SRR
SUBC N LR TP IR LIRS B2 ) ). R R 25540 ,2017,23
(8):17—20,24.

(6] ARk, XIS, A%, 45 . PPARS WS GWS0IS16 i i il 4k
AP W R R VR AR R R R T ). PYaREs s,



Chin J Clin Pharmacol

1291
S

Vol. 41 No.9 May 2025 ( Serial No. 431)

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2023,35(10) :1459—1464.
EY,KER, B, BB HURT WU IR R L5 Ak
KB B LR F SIRT3 Rk m AL [J]. o E A TR
7%,2024 ,28 (14) :2202—2208.

TWE, EFE, BT, % SIS ERENAG R R
O WIZRRLIA R B ARSI TE [T]. hE 2R
2#,2022,25(18) :2280—2285.

BB, D5, VR, 5 . A ST I A PR A B L R
ARG PE LT . o I PR 25 #2524 , 2022,38 (15)
1761—1765.

KOSE S G,KOSE H C, TULGAR S, et al. Ultrasound — guided
rhomboid intercostal block for myofascial pain syndrome: A
prospective clinical study [J]. Turk J Med Sci,2022,52(5):
1737—1743.

BAHAR E, YOON H. Lidocaine:

Medicina ( Kaunas) ,2021,57(8) .

A local anesthetic, its adverse
effects and management [ J].
782.

WM, AT
AWM EmE )],
1450—1456.

EE/INEE 20RO, A5 . AL e X DR B IL o RO i A
PR R LR A B R S i 2 i [ ] R b R 2 K722 4,
2021,41(11) :1765—1771.

BOYMAN L, KARBOWSKI M, LEDERER W J. Regulation of
mitochondrial ATP production; Ca®*
[J]. Trends Mol Med,2020,26(1) :21—39.

SUN W,JIA M,FENG Y et al. Lactate is a bridge linking glycolysis
and autophagy through lactylation [J]. Autophagy,2023,19(12):
3240—3241.

S, RV, R, A5 . B INA B 22 1 5 25 LT X R A R
HI RS R N OR SLABUR AN M Zohr (4 BE B AQIE S A0 N S 3l
FREm ], H 26,2023 ,46(10) :2573—2578.

TUE, FE,FBRET, % /\ﬂ(?ﬁf%*ﬁ%ﬁ?ﬁthfﬂ*ﬂj{
SO WIZR LA RE B ARSI R i A AL DT R [T]. hE R E
2£,2022,25(18) :2280—2285.

EE/IVET , 2R, , A5 HUBEHE X I BRUDLA AR5 o RE
PR L BB AR S F i s [ ] Yﬁﬂﬁ"iﬁf]l:ézij( AR,
2021,41(11) :1765—1771.

i X LS A 25453 A K B AL A,
T A S B O 2 S 4, 2023, 46 (11)

signaling and quality control

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

PRIGIE BRRE  A IAR, A6 . T VA X 18 T 5 V/Tmﬁjtﬁ
BENAT Y EACRII AT RAE S B [T ], v [ g e o

45,2024 ,43(1) :39—46.

BEHOE , S 0R  SRMEAS, 45, AR Kb X B 2t i i e R R
155 MDA ,SOD (GSH - Px & i (REnA [ 1], v [ o [ 56 R e 2
Z437k5,2022,28(9) 11439 —1442.

EH), S, RS, RO O LA R R £ K B
BDNF \NGF I [ T]. 1L 7w B 25 K544 41, 2024, 26
(5):141 - 145.

HEAGE RN - BEEOR AR, E. KA Bk SR B
WL fid A UL A MDA (SOD \GSH — Px Rk Byszma [ ], Hrsae
Bl RK2E244,2020 43(5) 634—636,641.

WCAR , ViR, TE 5, 55 R R IR R 2R i &
B R B LI D], AR EE 25,2023 ,63(31) :38—42,
71.

LOBO M J, REVERTE - SALISA L, CHAO YC, e al
Phosphodiesterase 2A2 regulates mitochondria clearance through
Parkin — dependent mitophagy [ J]. Commun Biol,2020,3 (1) :
596.

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 — 1o — SIRT3 axis

[J/OL]. J Pain Res, 2020, 13:1747—1756. 2020 - 07 - 13
[2024 - 03 - 06 ] . https://pubmed. nchi. nlm. nih. gov/
32765049/.

AV, e B, 45 . B A ik Xt COPD /) U B L b
PRBE AU AR AP A FIALRI TS (1], R M 2 25,2020, 37
(11) :1294—1298.

ZHOU J, SHEN R, MAKALE E C, et al. SS31 confers cerebral
protection by reversing mitochondrial dysfunction in early brain
injury following subarachnoid hemorrhage, via the Nif2 — and
PGC -1 — dependent pathways [ J]. Neurochem Res, 2023, 48
(5) :1580—1595.

PRAHARA]J P P,PATRA S,SINGH A et al. CLU ( clusterin) and
PPARGCI1A/PGCla coordinately  control ~ mitophagy  and
mitochondrial biogenesis for oral cancer cell survival [ J] .

Autophagy 2024 ,20(6) :1359—1382.
(Y75 F 83 2024 - 12 -09)



