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20 em IR EE A HRVE R, FTEARICHERAL, Bk
AR Z A 1 emx] em, ZhiEHR2.352), 1A/
A R SE A TR IE R TR . TR 2 KRR
AR N-16" R Bl & AT RREe e T 3 il 2%,
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PBSZE i 31K, B 5 min, DABYL(A, FRARRK
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i B ELISA i) &5 20 BRIEATHRAE o 4% 96 LA A
R0, KM ODAE, F ARG Frml i e 7
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H 2 AR SR BRI R O 22501, DI LR
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AFFEIES A & L i 8o i (M (Q,,
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AP S BRARG SE HEAT A] Lh . DA P<<0. 05 25 5
At X . R H GraphPad Prism 8 X 3255 25 5
AT
2 H#R
2.1 BAKRAAEAREPWMT £Z/4 L&

FK1n, SEpdeir, BREA L R PWMT
ZHEWA B A (P<0.05); SHEMA LK, Wi
K B A R PWMT 22 {8 B 3 FEIL (P<<0.05),
il 22 R G E X (P>0.05); Sl
Fodsr, mimd K B AE AT PWMT 245 i 24k (P<
0.05).,

R SARRZA L PWMT 221 HLAKL
Table 1 The variability of PWMT between the left

and right hind paws (g, x+s)
415 Rl ZiAi B PWMT 2 {8
25 140 6 0. 15+0. 12
T2 6 0. 40+0. 05"
V32 6 0.1120. 12"
T4 6 0. 47+0. 15

H: PWMT, HUBSH 2 55T BME .

a) FAEAMIHE, P<0.05; b) SEMAHE, P<0.05;
c) HituRdl b, P<0.05,
2.2 BALKHANEAR B AW LR L

K1, ZSHARBBERMAIVES S, JLA
NGEENBHBEEINEEES, WBE%IEHiE
2, MEAHRMETX . LW, HEEST; B
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Figure 1 Musculoskeletal ultrasound images of rats in each group
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Figure 3 Morphological results of the vastus medialis muscle

of rats in each group
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GIAAXTBE ST, D EWLLFYEWT 2, 2F 4R 40 A0 X 1y
5), TCRMEAIMLRIRE , B A A% HES 2L .
2.5 BKAMEAMASP, CGRP. CD68. CD206
Fak i

K2, SEHAML, BAVZHBAMALSP.,

EEE R Pl b Ll
W FRFEE: 200 ms/D, REUE: 200pV.
B2 AU RIS R

Figure 2  Electromyography of rats in each group
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®2 ARHKREJRTNHLISP, CGRP, CD68, CD206 #ik LA

Table 3 Comparison of expressions of SP and CGRP in local muscle tissue of rats in each group

) SP/pg+ml”™! CGRP/pg-ml™ CD68/FHICH M CD206/ - ¥ )as E(E
25 R ~ ~
(M (Q,, Q) ] (M (Q,, Q) ] (¥+s) (xs)
E=E 6 0.002 (0.010, 0.004) 0.004 (0.002, 0.006) 0. 131+0. 009 0. 076+0. 003
A2 6 0.145 (0.107, 0.176) 0.091 (0.086, 0.097) 0. 282+0. 042" 0. 12620. 021*
Bk | 6 0.008 (0.005, 0.01) 0.004 (0.004, 0.013) © 0. 141+0. 0217 0. 241+0. 026’
pirAEl 6 0.041 (0.030, 0.453) 0.079 (0.058, 0.091) 0.217+0. 034 0. 177+0. 008

. SP, PYIT; CGRP, R44TZ AR,

a) 541 E, P<0.01; b) S5EMYE, P<0.05; ¢) SR, P<0.01,

CGRP., CD68. CD206 7/KF-BH & Jt & (P<<0.01);
LA L, Srumdd B L SP KRR AIE (P<
0.05) . CGRP, CD68 7K~FHi i &K (P<<0.01),
CD206 /KB B (P<<0.01), JCiumef B L
CD68 /KF T, CD206 /K FFtE (P<0.01); 5
LA b, gL N L SP . CGRP. CD68 .
CD206 =7 ¥4 it=2=E X (P>0.05),
2.6 ALK RiFIL-6, 1L-8, IL-1B. IL-10. TNF-
KRR

#3n, HEAAME, BRI RIS IL-8
TNF-a 7K B FHE (P<<0.01); SHER4A LT,
T A . A e A TL-8 K P B B FE AR (P<<0.01) 5
Sl R, am e IL-8 K F B W Tk (P<
0.05); #AmHATEIR LK 2ZE TGI8 X
(P>0.05),
3 i

U R 25 B AR AR AR £, B8R
TORIR . B, I L PR AR O T A I Bl
o (FE - KFIRR) 8. “WHEs, HETy
S, AATLAT, SAEFE”, FEHEE . AR
JE AR B REAR T A, DR LA AR 25 A A )R
FHEEW; . BARES Y, A ZETZ,
T . WU, B0 . Sh4Rdg. M S,
2R g e — R B = AR A 2t 7, RRSE R I A fel)
B MPS 7= A= P 10 S R AT 25 A 80 a5, ™', Simons
A U E SO AR AT AR R AR () LT FUULET 4k 1Y

Wi, Fris shZHAabIE s i 2571, X 54k
WAL T HBMERNGYT, (R - KAgie
=D Tak- 710 S R G 1 s S B 1 A N S S =
W, 48 AT RIE T N Y ZE RS, RN AT R
FIE 5y, (% - JIBRE) hirdicid T N
|21 I LY VA = B 1| 7 S T R B S Y S
PRI, BT E R AT R, SRR R N
PR B 2 a4 TR s, -t B 3 A SR A2 A SRy s i Ak
RIS S B2, ARG, S st R R SRR
JRESAL, PR S A KRR AT . A R
HL L R SO . LT AR AR AR M N, AT
BRI 2 PR JER R 25 5 I, PR i O R
FHUOR S 451 )R, BB SR X RIS T &
7, IR RN Z sy, AR, &7 S 450
YEHT, JREIRIT R B BIRR SRoh fE RBAM 25
7, (VR - BHR) BOLERIRYT CWIRANBETT,
MPS J& THEEE, PR IR 5%

BUATESZ B JAE RIS, Phes RE0E 58 2
SR CGRP, Ml e dnie (WnEmEAie) , &
FEZ AR AR R RAE B2 AAE P AS W
i, eE R GRS UL, COGRPAEHEE
Wik 20 L AR Ak T = A SR VEFH . CGRP H3 5 5
SN R e G SRR, R M A R R
PRSI M1 AL (BREEYA CD68) | ik M2 7Y i I
A (bra&¥oh €D206) Mtfk, Z5BE 44
T ARAE 0> A R R AR H g3 1) H B A A

£3 KAKRBIMFIL-6, IL-18. 1L-10, IL-8, TNF-o ¥ [L4E

Table 4 Comparison of serum I1.-6, TL-13, IL-10, IL-8, and TNF-a concentrations in each group of rats (pg/ml)
217 &L 1L-6 (F+s) 1L-8 (#+s) IL-1B (x=s) IL-10 (x+s) TNF-a [M(Q,, Q)]
E=E| 6 43. 89+23. 33 477.31+13.27 68. 33+67. 32 22.98+11.43 10.16 (8.82, 11.52)
HIRIZH 6 55.02+55. 64 665. 96+5. 45" 33.38+9. 61 21.60+14. 84 20.63 (19.04, 22.91) ¥
bl 6 32.42+19. 17 539. 84+16. 17" 27.52+8. 68 14. 63+7.79 16.15 (15.49, 18.46)
B | 6 41. 69+18. 86 573.86+17. 14" 28.52+5. 81 28.30+6. 88 17.13 (15.47, 21.83)

. 16, A4IAZEG6; TL-18, FAAEAMNZEI1B; 1L-10, FHEN K 10; 1L-8, AAIMANES; TNF-o, MIRIRIEHE T o
a) 5 A4IE, P<0.01; b) SEMYE, P<0.01; ¢) Sirumdlbis, P<0.05.
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gy, TERPERGITT T i M1 RA (fERAL) #%
AR M2 AR (BLRAL) (0 sh A48 A ad FE AR N
fbo ML ak g RE BT, ENEANI T e R N
M1 R, EF X RIBORE I TNF-ac, TL-6., IL-1B 254
KA, CDO8 4 HAREY ', (HANZE M1 ¢
2L, Ffgssl AL B, IR, M2 B E B4
G35 TL-10 S50 58 D F- 4 il SR8 S 07, AR i 20 21
. B A A R AERE AR NP, CD206 Sy i
R M2 B B W 40 JAH G AR iE s > SPAT RN
AR, R 2 B G sie 4 R IO it 1) S0E
-, 5900 (5 B 1A% 8 % I AH & 2 Schaible
4 7 82 3] CGRP 5 SP 22 (8] 77 16 P [A] 4 A,
CGRP RE W 38 1= 1 il SP P 1) g 11 $2 /=5 SP 1) & i o
TEMPS Ji i, B LR 220 4 18 1 ATP REHETH #E
JeFRAL F i BRECIRAS, TL-8WRIE ST T, 1
TR R BOR Y T K, TL-8 78 TNF-a FO/EFH T
A3, EA R P R A TR RE Sy, fEHERIE
A RRVER

ARG R o, W ALE B SR ik P 3
EZETT, EFR G R LA S s, LR
R b A B R, BT, PWMT 22 {45
RR, SO, BRI B 2EE K, #&
B AT R B RC BB AR, 2 7 B
BRI AR L, T S 4 RE RS PR AR PWMT 228, #25
A AT R R, DR AR, Jm 2 K B PWMT
ZETC AR, R B ACE A Y 5
HANH, TEim2H PWMT 25 (H 48 A, 1 B 3 S 2
R RS TR B (EAE FH 55 T I om 28 o JUL A ARG I 2% IR
AN iU E S W R oE S G S LN VAR A K YY)
B &M, HEIEEm Fam b, a5k
2, PRIR R ERAT VAT 4 9 0E S LR 83 b 22 R
(P, 3 v 2 A L2 0 R AN, T S AL
I, $/R RAEDEE, s B & 24 R H A
ANEREFEH, nTae SRR E > A
Koo WUBHEFS B, BRI AT, JIH8Z
1, wmumdl . Irumd WU A L, W8 —
FERRREE FEA, (AR REIE 22/m 3 3 v B O LA
AUEEFER2Z 50, HE Q25 B R, R4
WU ZHEF ZE0L . WA ARIE | A RIERE ;i
A mud A A T . ARSI R
FEIRIE D, HEUEBBRE, R, HmA5
TN . RAEUGR TR T 25 5% . S
5 ELISA 25 R Box, BRI BUFHY RSP, CGRP,

1L-8 iy, VAP BUR G N H = AE R4, CD68.
CD206 7K Fh i, B 40 i 42 5% LG Ak Rt R
P, W RAEE, UAER THIRET, Mkl &
CHHTIEE . X iE T, & YR R AR
M1 2 g AN i bR 5 4 CD68 ., T 25 M2 1Y [ I 41 ity
bR CD206 B K-, i o B W40 i tl Ak o 30 i
HHEN% B FEARBUR Y i SP. CGRP K & E A T
IL-8 7KV, PR BURIERM Figimal, HAEML
il T BB 2 3 Ao R A L2 8RR E T 1L-8 1Y R
Ji, DT A B0 B 5 SP AT CGRP /KF BT, ik
EWE kb, RIEPLRBUN . BGENALUES
FEHLS

g B AriR, Ur i ELCRE W 0 MPS A K
BUR B ARSI ZUR A, HAE LS AT g5 AR
B T B AH I SAE K TR, (2t E kA ikt
F K. ] PWMT 28 X BUR Y i SP. CGRP ik
LA, RmEREH AR, AESEEA8
WA LA —EFEH, fefEtCD68. #1 CD206 7K
Vo, ARSEE RN AL, H AR AL AR
AARSLE HMAT 2 . TR SEURY . MR
it A EAR T TR 0L, S e a6 r sy
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Effect of Electroacupuncture at Proximal and Distal Acupoints on Pain-inducing Substances, Macrophages

and Related Inflammatory Factors in Myofascial Pain Syndrome Model Rats

LIU Yueyue', ZHENG Linyao', CHEN Jiayan', HUANG Yuting', FANG Yanping', RAO Tianyu', LIU Kezhi',
TONG Xiubing', KAN Yu', JING Xianghong®, LIAO Jun'

1. Fujian University of Traditional Chinese Medicine, Fujian, 350122; 2. Institute of Acupuncture and Moxibustion, China
Academy of Chinese Medical Sciences

ABSTRACT Objective To explore the possible peripheral analgesic mechanism of electroacupuncture (EA) at
promimal and distal acupoints in treatment of myofascial pain syndrome (MPS). Methods Twenty-four SD rats
were randomly divided into blank group, model group, proximal group, and distal group, with six rats in each group.
MPS model was prepared by “strike combined with centrifugal exercise” in all groups except for the blank group.

After modeling, the rats in the proximal group received EA at the local myofascial trigger points (MTrPs) , namely the
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Ashi points, with dilatational waves of frequency of 2/100 HZ and voltage of 2—4 V, current intensity depending on a
slight trembling of the left lower limbs, once a day, 15min each time, for 14 days. The rats in the distal group re-
ceived EA at “Yanglingquan” (GB 34) and “Yinlingquan” (SP 9), with the same operations as the proximal group.
The rats in the blank group and the model group were only grasped and hedged, without other interventions. After in-
tervention, the paw withdrawl mechanical threshold (PWMT) was measured, and variability between the left and
right hind paws was calculated. Musculoskeletal ultrasound imaging and electromyography monitoring were performed
on the left lower extremity vastus medialis. The morphological changes of vastus medialis muscle of the left lower ex-
tremity were observed by HE staining. The positive expression of substance P (SP), calcitonin gene-related peptide
(CGRP), CD68 and CD206 in muscle tissue was detected by immunohistochemistry. Abdominal aortic serum inter-
leukin-1B3 (IL—IB) , interleukin-6 (IL.-6) , tumor necrosis factor-a (TNF-a) , interleukin-10 (IL-10), and interleu-
kin-8 (interleukin-8) were detected by ELISA. Results Compared to those in the blank group, the fibers of the vas-
tus medial muscle of the rats in the model group were broken and distorted with thickness in variation, and the myofas-
cia was broken, with fibrillation potential, enlarged muscle cells, inward moved nucleus, and widened muscle space;
the variability of PWMT between the left and right hind paws significantly increased, as well as the levels of SP,
CGRP, CD68, and CD206 in the vastus medialis muscle (P<<0.01), and the serum I1.-8 and TNF-alevels were sig-
nificantly elevated (P<<0. 05 or P<<0.01). Compared to those in the model group, the muscle fibers in the proximal
and distal group were complete in shape and arranged in an orderly manner, with continued non-broken myofascia,
regular shape of muscle cells, and significantly reduced level of IL-8 (P<<0.01) ; the amplitude and frequency of
spontaneous discharge in the proximal group significantly decreased, as well as the variability of PWMT between the
left and right hind paws, and the levels of SP, CGRP, and CD68 in the vastus medialis muscle, while the CD206 level
increased significantly (P<<0. 05 or P<<0.01 ) ; there was complex discharges in the distal group, with significantly
decreased level of CD68 in the vastus medialis muscle and increased level of CD206 (P<<0.01). Compared to the
proximal group, the level of IL-8 in the distal group was significantly higher (P<<0.05). Conclusions EA at proxi-
mal acupoints can significantly improve the pain threshold and local muscle tissue morpho-logy in rats, and its mecha-
nism may be related to reducing the levels of pain-causing substances and related inflammatory factors and promoting
the polarization of macrophages. The analgesic effect of EA at distal acupoints is not obvious, and the mechanism is
still unclear.
Keywords myofascial pain syndrome; myofascial trigger points; electroacupuncture; proximal acupoints; distal
acupoints; substance P; calcitonin gene-related peptide; macrophages; inflammatory factors
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