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(FE] a@ WEHEEXTE LM EEFL(SNL) K T B9 E RS B8 /NI T 40 A M1/M2 36 AR 1 2 m, B i F 2 518
PEAR IR AT REALE . & & BUAEMENE SD K BB 4 240 - B TR (Sham ) 2H . SNL 41 . SNL+HL£F (SNL+EA ) 2 F SNL+1B
A (SNL+Non-EA) 20, £:4H 8 H . [ Sham 20 A HAZH 3538 1 L5 5 4 2 AR 45 4L 4 37 SNL K BB | Sham 41 K FRAN 2% 52 724
LS H AR, AN HEATEEFL . SNL+EA 4R Ji5 U H T 4R FL AT I3, BEBOSUI “ PRk 7T (GB30) & = HLIT” (ST36) , B K 1 Ik, 1
K 30 min, 5% 5 2 mA, S0 2 Hz, 1545 14 do SNL+Non-EA 2 F 730 A7 5% TF 0.5 em Zb47 HL &R 100, 354 L H S 50U 7 72 (]
SNL+EAH . ARJ5551.3.7.10, 14 KK BALMZE L BIE (PWMT) FIHGR L SR (PWL) s AR JF 48 14 KUK UG B6
JiE K , K FH Western blot ¥4 CD86 . CD206 14 3 A 4t , T EX H 32 W B 2 (ELISA ) BEA I g SR FE A -0 (TNF-a) | I LA
KAL)-1B -6 MIL-10 )KL, # 2 5 Sham 41, SNLAL K FARJGEE 1.3.7.10, 14 K PWMT ,PWL 4 [% 4% (P<0.05) ;
SNL+EA 41 %5 SNL 4, K i PWMT il PWL7E AR J5 55 3.7 .10, 14 KB & [7]1 7+ (P<0.05) . SNL 4 1/ B4 g M1 &S M2 B4R iE
) CD86 . CD206 % Sham £H & 15 B i 1% 22 (P<0.05) ; 1] SNL+EA £H %% SNL 2H , CD86 1 3 1A [ 1% , CD206 3k T (P<0.05)
SNL+EA ZH K SUG #6 TNF-o \TL-1B .\ TL-6 35 %58 SNL 21 /0, 1M T1L-10 F23k 38 22 (P<0.05) . # %  HLAT A7 28 ff SNL K FL 1)
JoA b 2 A, FCAIL A T B R N T 200 B AR S BB R SR IR T 1 2R K

(88 ]l 2 IR 5 BT s 2D 5 /MBS 4 L 5 K BRASEARY 5 v 12 247 1k

Effect of electroacupuncture on pain threshold and activation of spinal microglia M1/M2 in rats

with neuropathic pain
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Abstract: Objective To observe the effect of electroacupuncture (EA) on the pain threshold and the activation of spinal microglia M1/M2 in rats
with spinal nerve ligation (SNL), so as to explore the possible mechanism of EA in the regulation of chronic pain. Methods ~Adult male SD rats were
randomly divided into four groups: Sham, SNL, SNL+EA and SNL+Non-EA. The SNL model was established by L5 spinal nerve ligation in all groups
except the Sham group, and only the left L5 spinal nerve root was exposed in the Sham group. In the SNL+EA group, EA was applied to bilateral
Huantiao (GB30) and Zusanli (ST36) from the next day after SNL, 30 min each time, 2 mA in intensity and 2 Hz in frequency, once a day for 14
days. In the SNL+Non-EA group, EA was applied 0.5 c¢m lateral to the right side of the acupoints. The operation, EA parameters and course of
treatment were the same as in the SNL+EA group. Paw withdrawal mechanical threshold (PWMT) and paw withdrawal latency (PWL) were measured
on the 1, 3, 7, 10 and 14 days after operation. On the 14 days after operation, the lumbar enlargement of the spinal cord was harvested for the
determination of the expression of CD86 and CD206 by Western blot, and the expression of tumor necrosis factor-a. (TNF-a) , interleukin (IL)-1B,

IL-6 and IL-10 was measured by enzyme-linked immunosorbent assay

(ELISA). Results Compared with the Sham group, PWMT and

[(H4mH ] B A RP R4 H (81904283) ; i A EE 25k PWL in the SNL group were significantly decreased (P<0.05) on the
2EFE N ([ ARBREZ5) T H (20211.K082) 1, 3, 7, 10, 14 days after SNL; PWMT and PWL in the SNL+EA
(VEZ A ] VESR o Wi, 28 BV L 32 25 DA S5 0 e 5 500 F group were significantly higher than those in the SNL group on the 3,

55 TAE 7, 10 and 14 days after operation (P<0.05). The expressions of M1
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and M2 markers CD86 and CD206 in microglia were significantly
increased in the SNL group compared with the Sham group (P<0.05) ;
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Compared with the SNL group, the expression of CD86 was decreased and CD206 was increased in the SNL+EA group (P<0.05). The expression of

TNF-a, IL-1B and IL-6 in spinal cord of SNL+EA group was lower than that of the SNL group, while the expression of IL-10 was higher than that of

the SNL group (P<0.05).Conclusion EA can effectively alleviate hyperalgesia in SNL rats, and its mechanism may be related to regulating the

activation of spinal microglia and the expression of inflammatory factors in the spinal cord.
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it 25955 B Y I (neuropathic pain) 2 #1148 R 4837
S0 BB R B D RERE AT 5 R AR H R R
AT VIR RS A, X BB 1 A T o A 1 ™
L N R EAE e e B 1IN SN R O 2SS WA
JI2 AN BRLIRTG ,  A W RR SORE R FVE . i
T 8 7N J B 248 L A 26 i ML A A M2 PR D 6 0, M1 2
/NS JET 440 RT3 K i A R, A b R SR TR -
(TNF-a) A A R (TL)-18 25, AT A S S AE S 0 Y
K R T M2 RN S 4 A S I A IR R
FENLIR RIS Z M 4 45 07 T R s 2R
AT RICIRAAS /DN T 240 L 3% A, A1) M1 7R R 2 M2 B
JB2 IO 44 LU T, T BB R R T A 2 B AR A
EH

W5 R, B4 (electroacupuncture ) BE AT %L 2% it
P 2R ERPE IR , FLREH I A AE - 1y 23k RN IR
JOT 248 LT Ak DA T IR R A 1 AR S B AR AR ST LA
AN /I I T 440 L ML/M2 A0 BT AR R A B, IR YT
PSRRI LS
1 MRl5AZE
1.1 ##

111 g4 BAEHEME SD R R 32 1, KR 5 i 200~
250 g, W [ ARYEE AL S ARG IR A . B
WA PV AL E S - SCXK (B8 2022-0063, S5 14 ]
HES - SYXK(U7)2020-0009, 1 B4 53 78 T b o 7 4 1l
FE KB, PRI 20 °C ~ 22 °CL IR ¥ 50% ~ 60%, 12 h
TR, AR MEK . AFRE Rl EZR
2 B BB G 15 g B 2 AR H 22 51 S L o (fE BRI o 5
201801080001)

1.1.2 A CD86—HT.CD206 —Pt . = Al iR (BCA)
F R R & (HiE 5 43 91 o ab220188 | ab300621
ab102536) , % [E Abcam 24 A ; TNF-a IL-18 I1L-6 . IL-10
it 3¢ 938 W B I 5 (ELISA) it 37 & (4t 5 2 91k
RAB0479. RAB0278. RAB0311, RAB0247) , ¥ [&
Ebioscience 2y F)

113 EEMNE ZUREMIR (A5 iMark) , £ [H
Bio-Rad 23 A ; 8l 2% f2 JF fish 5 A £A s S B AN (385 53
A 37450,35150) , 7 K F] Ugo Basile 23 7 5 58 207z
P2 R (5 . HANS-200E ) , B 5035 A4 Ry RHE A

R

1.2 b SDRM32H, ML A 44, B4
8 H, 43 WA B F A (Sham) 4 B i 4 AR 45 4L (SNL)
2B AR S5 L+ L B (SNLAEA ) 41 1 #il 28 48 2%
FL+BHL £ (SNL+Non-EA) 21 o 3 455 i i 58 K R FE Ak
I R . PP 20 B AR SNLASEAY () 7 57 J& 2 I Kim
SEUUR T R BRI I BRI 2 R ZE I 6 2, 2
M L5 #h AR R 55, F 4-0 2 R S5 FL R0 L5 MR .
SNL # .SNL+EA £H 1 SNL+Non-EA ZH K FL 47 5% 184 i
£, 100 Sham 21 K fLZ I8 SNL 4 F AR 98, B R H A2
FLZEM L5 Mol o 3555 R BRUJR B (BRI, Ui B s A
Y.

1.3 T KREEBARSFIR H GG BRI, SNL+EA
20 ORI = B (ST36, A T HEE /ML BT F 5 mm
b )RR (GB30, A3 T B KRG 7 doe e s AR AL
BRI AN /338 FAL) , 2 B8 Chen 5612 )7 i R —
WS R &L, S BEET TR 2 7 mm, 3 42 B AT, 5
2mA, #1% 2 Hz, 5 K 30 min, & K 1K, £ 4L 14 d,
SNL+Non-EA 41 F “ # Bk 77« & = HL o7 A5 M 55 JF
0.5 em AATHLEF T 450  HL B S T 2 W] SNL+
EAZH,

1.4 Kendsirh 7k

141 KB WA R EN 2 RAVLWYE 2 B
(PWMT) I 2 K BRABUAMR , K BRI W PR EE 15~20 min, 1+F
Az )m 8 2 245 2 R o A & KBRS B8 R
AR E . R 3 Uk, AR ] B 5 min
b 3R S SAE T T A HLAR B PWMT

142 KEREAEBE SN2 R LR
(PWL) W5 R BR A B R Ul e Al |,
S R B R DA A SR SEECAR T g g I s [ A 3K
BEU (BB 5 min DAL, BOF{E S PWL,

1.4.3 CD86.CD206 % A & 3 RH Western blot 75K
I CD86.CD206 & 1 3Ri6 . WRLFHE 14 K, R L%
P PR S B, &0k 11T FH O “CARAR BRI (9 o/ L)VE T KRR
O WE, SR 5 7E vk T RS A R K 20 8L AT
Western blot Kl , ¢ 467 W 4 Lol in A G- B R R 2]
21,510 JE PRI IS, AR5 R BCA YA 2 85 11k
FFE o 2R T A A e R TR A - R TN i T M
(SDS-PAGE) HL ¥k , e S Fn £ 1A . —$i ST K B CD86
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(1:1000) ,CD206(1:1 000) & 4 CHF ALK, P =i
FE 1 h, VRIS B

1.44 TNF-a.IL-1B.IL-6 f1 IL-10 & & % % R
ELISA A A FRE BEZH 21 TNF-o JIL-18 \IL-6 I TL-10
EARE, FUHKBEARE S 14 X, BUEBEIERE K4
LU P B 1 T 7] 700 7 SR R, 0 0K B IR T R
et A5 LU AR B RA TE RIS [R) MR B A AR vfE il o % ELISA it
F G U B B ERE A TNF-o TL-1B . IL-6 1 IL-10 ¥ &
R IAKFE,

1.5 it 3k R SPSS 26.0 FAF AL vE AT 505 4y
FrRGeiHab 30, - %ORE DL s 2278 () 1 53 I 42

PR R B 2501, #E— P L 38 H Bonferroni 325 .
PLP<0.05 HESAHGIEE X
2 #R

21 KA PWMT &9 %A 4% 41 K BU7E SNL AR Y
PWMT S Al E L 22 5 o4t it22 L (P>0.05) o i
JG451.3.7.10.14 K, 5 Sham 41 L% , SNL 4 .SNL+EA
20 2 SNL+Non-EA 41 K FRUABMI 5 & PWMT 1%, 22 %A
it L (P<0.05), 5 SNL4H 4L, SNL+EA 2H K KL
RIGH3.7.10. 14 KPWMT F+ &, 2R A G248 L
(P<0.05) ; SNL+Non-EA 21 5 SNL 4 L%, PWMT 2 5%
TGiFa X (P>0.05), W1,

F1 ZAAKAPWMT LA (n=8,x+s,9)

20 51 AT ENEE PN ARIGH 3R RIGH TR ARIEH 10K ARIGH; 14K
Sham 14.32+1.35 14.38+1.02 14.56+1.15 14.18+0.98 14.65+1.48 14.72+1.21
SNL 14.35+1.06 5.66+1.55 3.25+1.23" 2.91+0.65" 2.58+0.73" 2.72+0.91"
SNL+EA 14.68+1.21 6.78+0.65 7.33+1.05™ 8.83+1.34™ 5.22+1.07"* 6.23+0.89™
SNL+Non-EA 14.53+1.33 6.02+1.25" 3.38+1.09 3.33+0.57" 2.69+1.16" 3.02+0.72"

1 : Sham R TR, SNL R E #EARZEFLAL, SNL+EA gt ZAR 25 FHL+FLFT 2, SNL+Non-EA S f 2R S5 L+ AL 412, PWMT Ry HLAE A 2 (A
55 Sham 41 [R) ] L&, #P<0.05 ; 15 SNL 41 [A] 3 HL 4%, #P<0.05..

22 KR APWLM Hrh &4 K KRIESNL AR Gt m L (P<0.05) ., 5 SNLA A, SNL+EA A AR

PWL BELRIE L 22 R G THF 2 L (P>0.05) ., 1R
51.3.7.10.14 K, 5 Sham 4 L%, SNL4H . SNL+EA 2
J% SNL+Non-EA 20 K GRS 2 PWL AL, 22 58594

3.7.10.14 KR PWLFHE , Z R A S #E L (P<
0.05) ; SNL+Non-EA £ 5 SNL 4 145, PWL 22 R 6411
E X (P>0.05), WLFE2,

R2 BHEKZAPWLIE (n=8,%+ts,s)

21 5] AT UNEE PN ARIGH 3R RIGH TR ARIEH 10K ARIGH 14K
Sham 11.89+1.08 11.76+1.34 11.98+1.07 11.48+1.31 11.65+1.72 11.92+1.39
SNL 11.95+1.35 5.34+1.23" 4.18+1.39" 3.76+1.22" 3.55+1.32" 3.72+1.46"
SNL+EA 11.75+0.99 6.30+1.72" 7.67+1.45™ 8.31+1.59™ 8.55+1.73™ 8.72+1.56™"
SNL+Non-EA 12.13+1.26 5.43+1.69 5.08+1.11" 4.15+1.25" 3.79+1.63" 3.67+1.27"

Y : Sham 4 8 FARLL, SNL A HF 2R L5 HLAL, SNLAEA Sy M ZAR S FL+ HLEH A1, SNL+Non-EA % b 2R A5 HL+ B AL, PWL 3 2 ST 1k
1. 5 Sham 21 [ He 488, #P<0.05 5 5 SNL 2[R9 He 48 , #P<0.05 .,
23 KR A CDS6.CD206 & Rkt ¥ 5 (P<0.05). 5 SNLZL#, # #8 TNF-a IL-1B . IL-6 7£
Sham 41 %%, SNL 41 . SNL+EA 4 & SNL+Non-EA 41 SNL+EA 4 Fk ¥ RAG, M IL-10 iAW L, 2R E S
CDS6 [ Fih ¥ £ | 2 B G2 & X (P<0.05) ; 253 X (P<0.05) ; SNL+Non-EA 4 5 SNL 41 L #¢ , 4%

SNL+EA 2 CD86 ik 4 SNLALW />, 2 R A G itar  RAEMSCH T RIKZ R ILGIT#E L (P>0.05) .

= X (P<0.05) , 1M SNL+Non-EA 41 5 SNL 41 b 4%, 2% =
TGt 2 X (P>0.05) . 5 Sham 41 L%, SNL 41 .
SNL+EA ZH & SNL+Non-EA ZH ) CD206 ik #38 £ | 22
S G2 L (P<0.05) ; SNL+EA 4 ) CD206 35 it
BCSNLEHME %2 |, 22 A Gi it 27 2 L (P<0.05) , 1 SNL+
Non-EA 2 5 SNLAL LW # , 22 5 o4t 124 X (P>0.05) .
LI 1,

24 MRAKXEMXEFEEXGH R 5 Sham 4L
5 BB TNF-o IL-1B . TL-6 . 1L-10 F 357 SNL 4 . SNL+
EA 20 }% SNL+Non-EA 41336 2 2 F G G i1 % B X

W3,
3 itig

HREE S LT RSB oA AT DL % Al B AR R E X
BRI, ol AR R 2 PP 2R R . AR WF S BE BT
BT E R BLRLZ T, 2 2 K 2D
MR AL i T 7R LTS, T “ Ak Al R
I N R AR s L = L R SR IR R AT A AR
b FHBIRTT IR I 7L, R S R SIMI iz pp s
WM R B E A PRk s R = B AT DL
R A
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A
Sham SNL SNL+EA SNL+Non-EA
CDS86 | « S Suse W | 30kDa
CD206 | et 166 kDa
P-actin | e w— W — 2 kDa

B

o
0
a
O

C
0.8 0.6 .
#
0.6+ *
X o 0.4
0.4 ] i
0.24
0.2+
0.0 0.0~
S o> P NP\ Vi S ae
W SN ¥, WS X 9
S é\z\) Xéo“ S %é\/\)xéo“
e e

A N CD86.CD206 2 [ ik 547 K, By CD86 & FIAHRT ik &, € CD206 & FA A XS Fak - . Sham AEF AL, SNL R #2454,
SNL+EA N 2 ARG FL+H 51 2H , SNL+Non-EA Jy 5 2R 45 FL+ I f 5T 4H , B-actin N B-LEHE 1 . 5 Sham 4 HL#E , #P<0.05 ; 5 SNLZH 48, #P<0.05;5

n=8,x+s,
E1
x3 BUKXAAREHMTINF-a. IL-18 . IL-6 = IL-10 49
Fok e # (n=8,x+s, ng/L)

25 TNF-a IL-18 1L-6 IL-10
Sham 102.45+10.13  53.32+13.02  32.2629.65  93.35x13.78
SNL 435.35+28.72" 177.22+18.13" 183.53+15.24" 142.76+19.65"
SNL+EA 251.15+13.22"% 83.26+11.56™ 70.87+12.98232.27+16.25™

SNL+Non-EA 401.08+29.25" 165.75+21.32" 176.15+16.76" 128.85+12.12"

T : Sham N5 FARELL, SNL A E#H MR EEHLAL, SNLAEA o dh 2R 45
L+ HUEFEL, SNL+Non-EA o4 B0 Z A5 L+ B HLEF 2T, TNF-o IR SR 3E
HF-a, TL-1B 9 LA 218, TL-6 9 F1TA A 25-6, TL-10 9 1 40 L /v
#-10, 5 Sham 41 44, #P<0.05; 5 SNL AL FL&Z , #P<0.05.

ABEFE R BUTE Ls B ARG FLIS , HLAR FER
oA B S 3 IR AU, 7 ol 2o B AR RS R R S A )
i Ot HE AR R S B OXIR YT SNL KRR,
PWMT I PWL 2 2 55 , SR WL B ) L 22 SNL K B
BYPEIR o AR 7L AL R AT W) 45 H il 38, AN 7 A B I
e

/INE ST AT 2 55 R 4 i s BRI RO ) R AR R
TEZ B PRI ch A R UESE  YHLAR A
PG5 /NI 5T 4 A 1 T 285 2 pl e L 1) 20 R 72 1 I
PR AR TS ST AR PR N7 S A /N R B
290 J 410 0 590 T LA G S g ok B R L R W /D
JoT A L B T 2 SRR I B ARSI IR S
551 RIVIR 45 T AU AT T30, WA F A 2 7l e A /NI
JoT 240 B 1% AR A 52 ) SNL K BRI 2R e

/N 5 240 R TR J AT PR R 2 Y - M1 DN I S 24 e
LI CD86 ., — A Ak A & M 55 S R A BRiC ), 7 W
TNF-a IL-1B8 . 1L-6 55 24 A, Ja3 8l RAE S, 5 | 2
LR T Rk e A, B ] e g pp 2 AR M2
R /IN B 5 40 LA CD206 AE R R B 1 (Argl) JLT i
FEAR T 172(Ym1/2) S R bRic == il 4r WA K 4 1L-10 .
TL-4 UGS P R A R PR - A A DY 7, ZEfE ik R IE R
A8 AR Ty T A E A o AN RIS AR 2 A /N ot

A28 K R A5 CD86.CD206 & & &3k

Y1 A i R R AR AR o R B R R
RS |- ML /)N S5 200 A 56 3 R s M2 Y g 2
21 A R /0N O 40 1) M1 TR 9 b B AR
B /0N IS ST A 1) M2 3 7R 54 % 1] DA ik 2 i 28 B
PSR ARBFSE SN 2H A BUB 6 I it K4k M1
MG FRiC ) CD86 %5 Sham 21 B W T , 32 B M1 AU/
U2 5% 40 B 1) 0% Ak 5 i 2R PE RO AR G . BERIRYT )
M2 %I MG #7124 CD206 35 T+ , CD86 1 F ik FFIK,
PR B T PR Bk o R = L AT BB A o R 8
M1/M2 TG AR | G2 A il 2 i BRI R o SNLZH K AL
IR AN AR B R ) B PR AT RORE T TNF-a
IL-1B 1L-6 [ 223K i 35 14 22 33 55 H At S g0 AR 7R v 4%
FH M1 MG G A, 70 W R RYEAEML A 1, R 3l &
iE S — 5. SNL+EA 21 % SNL 4 , 5 % TNF-a
IL-1B IL-6 2R B PR , TL-10 F 544 22, W v 41 ] fiE
3 IR 2 /0 S o A4 L ) M2 TR Ak Y B R A
SN 71 238 KRR

25 b, B T 2R AR SNL K BRI , FLAL T e
AR /N S5 AN B 2 ALY Ak BB B R E N P I R IA A
K H AR I BAR S BRI A 15 5 2t — 2P o

S0k
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