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BE B URSASTREXRRXIARERRBMTRAYZ Y ZAMYT A Mas X GEH1B
B %4k C(Mas-related G protein-coupled receptor C,MrgprC) #5if F dL#l, Fik Mk SD X K
40 R MM F R E 5 A EFE A AR WA, 10 R, &S RIJIRIER T A K AL A
(complete Freund'’s adjuvant,CFA)0.1 mL & &M X HRER o530 R [ ERETAFRE 1.3,
5.7 8 & -F s &M 2 4 ke 5 (paw withdrawal thresholds ,PWTs) . XA %92 5P i ik 40l X R F s &
M) AZAY 2 A2 B-H0 A MrgprC &k, R A 9% 2040 ik 4] B4 B A 4 B L AR5 R 22 Ak (bovine
adrenal medulla 22,BAM22) 4%, R LHEFHR ALK AR HL 5 PWTs Bi&(P<0.01)., 5
RAE BB, w4 A TS 5 B AT PWTs /& (P <0.05, P <0.01) . L4l A R H k4, &4+
BT PWTs A5 (P <0.05), 5B arbsr , A4 B HARAY 2% MrgprC &k 2 B M A Y A %
& BAM22 radxam e 5t & (P <0.01) . w%wﬂmx W4T 40 B AR AY 2 5 MrgprC &k & B A4
W A& EBAM22 ratmig R Z (P <0.05), 4518 @w4taf CFA #6013 KRR A BAF a9 418 20,
FAE R AUH) T A 5 B 9E A ARAP 2T MrgprC %uju,u{m' AREH A BAM22 240X,
FKEIA MK B4 Mas AKX G R ABIL AR Cy 4B LIRALR 22 Bk HARAYZ N ABEH A

Analgesic Effect and Mechanism of Electroacupuncture on Rats with Chronic Inflammatory Pain
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ABSTRACT Objective To observe analgesic effect of electroacupuncture (EA) on rats with chro-
nic inflammatory pain and its regulatory mechanism on ispilateral dorsal root ganglion (DRG) and spinal
dorsal horn (SDH) Mas-related G protein-coupled C receptor (MrgprC). Methods  Totally 40 healthy
male SD rats were divided into 4 groups according to random number table, i.e., the normal (N) group,
the model (M) group, the acupuncture (Acu) group, the EA group, 10 rats in each group. The model of
chronic inflammatory pain was established by subcutaneous injecting 0. 1 mL complete Freund's adjuvant
(CFA) into right hind paw. Paw withdrawal thresholds (PWTs) were measured before modeling, at day 1,
3,5, 7, and after CFA injection, respectively. Expression levels of MrgprC in ispilateral DRG and SDH
were detected by Western blot. The content of bovine adrenal medulla 22 (BAM22) in SDH was detected
by immunohistochemical assay. Results Compared with N group at each time point, PWTs significantly
decreased in M group (P <0.01). Compared with M group, PWTs significantly increased at day 5 of EA
and after EA in EA group (P <0.05, P <0.01). Compared with Acu group at each time point, post-EA
PWTs significantly increased in the EA group (P <0.05). Compared with N group, expression of MrgprC
in ispilateral DRG and ratio of BAM22 positive cells in ispilateral SDH increased in M group (P <0.01).
Compared with M group, expression of MrgprC in ispilateral DRG and ratio of BAM22 positive cells in ispi-
lateral SDH increased in the EA group (P <0.05). Conclusion EA had favorable analgesic effect on
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chronic inflammatory pain induced by CFA, and its mechanism might be possibly associated with up-reg-

ulating MrgprC expression in ispilateral DRG and BAM22 content in ispilateral SDH.
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tor C; bovine adrenal medulla 22 ; dorsal root ganglia; spinal dorsal horn
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RBTRZY ) Sl e R BUR SOR B AN, HET
U A R TR R YRR LS L R AT
I FHLE R R, Z2A5URTERE

ITAEARE, B AL AY Mas FH5¢ G B2k C
(Mas-related G protein-coupled receptor C,Mrg-
prC) , X 44 8t i 22 JU 7 -1 5% 14 1 (sensory neu-
ron-specific receptor 1,SNSR1) , 7£5¢ 4 #f [ AL 7
(complete freund’s adjuvant, CFA ) i75 5 (118 P %
Phsiw bl T B9 /E A . AR R IR BE R 22 i (bo-
vine adrenal medulla 22 ,BAM22 ) {1y —Ff P4 Y5 P4
Bl R FEZ IR, A& H AT A LR MrgprC E— PR 3 3h
FIT A5 BEWS N VE 5T BAM22 37E MrgprC fg Il 59
CFA 51 & i Rt i i

ARSIl CFA W@ 18 Mk R PRI, W
FEHLET XM A I T BRI AR A 21 I B A1
MrgprC ik M HHET il BAM22 & & 152, i ie
FAL SRR A T B A DG AL

5%

1 SEEhY) VAR RN SD KL 40
2 J1% K H (180 £20) g, I A H B R B bS50
S, AR AR IES : SCX(I7) 2008 - 0016, i
WL A B 24 K2 S 36 3 v A 57 ) 5 30 1) 4653
PSS HEASORL L (FR SE 3R sh i o 3RS B A
XK, 12 h JEAT 0, =il (23 £2)C,

2 FERH AR RBTKE MrgprC L ik
(#t%5-:0121212030827 , 5% [# Abnova £ FRAF]) ;%
PR BAM22 i fk (4t 5 : ab18788, 3 [E Abcam
/AT ) 3 CFA (#t%5:051M8725, 24 [ Sigma 23 #) ;
HRP #ric % B-actin (L5 : KC-5A08, |- iff i i 4= 9
TR ) ; 246% W RIPA (#1t5: P0013B, 34, I
RS REWEARARAF) ; 8 HE a0 & (it
P15 U RS I H AR A BRZA 7)) s Western
ECL fk27 & 0t ik 77 & (##t5: 102030314, 3¢ [F Bio-
rad Al o A LRI E Y (74537450 B, K

#] Ugo basile 23w ) 5 5 2070 il 28 JEA (L5
HANS-200A , 16 1) 7} £ B 50 5 A= B 7 BHECA IR &
Al A fe A X R 0 L (A5 Sorvall
Biofuge Stratos, 3% [E Thermo Scientific /A A ) ; [
FRiY (%15 . SpectraMax M4, E[FEEAR T A RA
A]) s HLTK - #2EN £ 48 (3£ [E Bio-Rad /A7) ; Thermo
UKEEY) FHL (5. HM550, 24 [E Thermo Scientific
INFED) 5 B UBE (95 Microm DM2500, f# [# Leica
o)) B UE R 58 (15 . Image Quant LAS4000
A P8 GE AF]) o

3 o AR A ARIE S 2L R
SN W T S 2 N 2 BN 2 o1 S R 2 o A
10 H AL EFflZ A T R A MR E T
ST CFA(0. 1 mL/S) ) e 8 v R MR . I
B L T A R v T 4 AR R K. RS 1 H L, R
el A P B 2 e, RR BB AT R P 1) A S50
AR CFA IEBLfE 1 H IR R 2 46 B8 15 ( paw
withdrawal thresholds , PWTs ) % iF % 4 i & F# 1%,
BRI B A ) o 255 1 ) ] 8 ol 7 1 B L Ry,
TEaik 90% LA b, BLiR WA B AL A ) %2 100 %

4 THONE WS HIEHG T, B S
LI 0.25 mm x 13 mm 25 £330 2 = LT,
BT S BARLIR R RO ) 1 i B 2 3
WTE R g 2 0, A5 A 2100 Hz, 58 B A iR 1 mA
15 min, J515% 2 mA 15 min,1 &/H ;&R0 T4
FTE, AETE A GE R, 2T 9 H . A
LA % , TEH AN TR Ab B,

5 WEARIR Mk

5.1 KEEM L PWTs K1l SMHS %
HRC ] o FIEBIHT A T 155 1.3 .5.7 H &G kil
KEEE PWTs, D PWTs {ENTEFRMLEL S 4H K ER L
RO [ o IR, S K BUBCE T3l A R A i X, 4=
SR LB 2l 4 0 25 30 min, ff K RZ G,
W HEAAH 0.5 mm 48 22 B T K BRI IE A (R
JEE) N0 TFARLL 2.5 gls 338 15 1 iR B A IO B2
IS HZE G R KRR, 1055 KB TORN R B, % 2k
M 3 W, FRRIABE 5 min, BOE A (EAE il 2 25 3
BEE I KR FE R 50 g, #IERTE 2 20 s, DLk
B T4
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5.2 FEAREUM FALHL L d G K RATIE I
JRIE, T e e AR i 5 KR, R 4% 2%
PR 22 OB 1, DR B ROK RIS BB 8 (L4-L6 15 BY)
4% Z R RERRIE E 6 h, WA B LK, 22T
R, A - 80 C VKA H - A7 %5 o HF Western
blot il 5 H KR, (X 1 AR FER /K, vk b BT UK B
JEBATRE(L4-L6 1B , UV 867 /4, JF I L4-L6
A2, 7 BVE T -80 CukffiT i .

5.3 AR AR #2757 AR B BE Y A2 MrgprC
FEIRKTM A e FR AR RIPA (58) Ui BH B I
PRI 1, BCA # a sif Skl e 8 8 A
i, BUE R E RS, ISR 2 x EHZ W,
100 C7221£ 10 min, #17 SDS-PAGE &¢Ik :5%
W4 e 1E & 80V, 29 20 min;10% 43 B8 120 V, 24
2 h, Hiy 44 % 5] PVDF B (fL42 0.22 pm) |,
10% 43 B 82 T %5 15 V, 45 min, 5% i I 0% 43/
TBST ZREH 1 h, A 5% WIS U8/ TBST # Bt
HiREL MrgprC $if4(1:1 000) ,4 Cid7, TBST &
YE 10 min x3 ¥, A TBST # B4 1l 2F- 3 f —$i
(1:10 000) ZE &M HE 2 h; TBST 9% 10 min x3 K.
8 Western ECL fb2# &k ik ) & 17 W2 52 1E,
W45, ImageQuant LAS 4000 #5214 43 1 %
i (integratd optical density, IOD) #1743
M, 8415 BHKE, A MrgprC 10D {ii 5 B-actin 10D
H 1l F5~ MrgprC 26356,

5.4 B BETS A BAM22 B 40 it 46 10
HYREARZ OCT A M, —20 C kKR F, ¥ 7 )5 i
30 wm, K HE A Y PBS %R, A 3%
H,O, IS = IRIEE 10 min;5% 11F 1T 37 CIFHE
1 hs i edi KR BAM22 4114 (1:200) ,4 CHFE
R AEME RO LY R 19G(1:400)37 CHEHE
1 h;HRP Fric BEE#OP 1% (1:400)37 CHEF 1 h
J&,DAB B W RE o AP IREI A PBS L
3,10 min/ko BAPEXT HESR F IE & 1 2 i i AR —
¥i. Leica Bis: FH )G, i Image Pro Plus 6.0
PG R G R PR AN M % . ks Bk

B, B R 3 sk R (W) B = —) , il s R R
MEBAE B M2 (1 ~ I1)2) N BAM22 FH:4H i
S BANE, T LB A R

6 SiitFiry:  RA SPSS 20.0 #1744, it
WKL X £s FoR. LA LB R E T 25
M s 2EL 18] 9 R HL 38, 7 2555 PR R LSD K, 7 25 A
FHRHDunnett' s T3 K%, P <0.05 HERH L
-9

# R

1 HFHRBR—BRESHE CFA MEHE1 H,
PR BT A A B 2R BRI B 2T, R B R
SR IR, B shBiA T, BABEL, TG sl (HIK & IE
o AR UG, AR ZH A 4 R R ) L B 4 i
SERERAN A AR, 15 S JC I A 5 AT ALK R BiUS
SR R LTI ARY A TR EE B B E . S 4R R
SRR LSBT

2 HUHKRR PWTs HE(FR1)  ERRIS 4R
B PWTs boi, 25 LG # = X (P >0.05), HIE
B UL R BT b B, B R 4] 45 B S PWTs B G (P <
0.01) . SR [FIHA L4, AT TS 6 H K& T
Filj5 PWTs J1& (P <0.05, P <0.01) ., 544il4[A]
WAL, F TS PWTs JHE (P <0.05) .

3 AU K ERM T AR pl 2 OB B8R A Mrg-
prC Fik L (B 1,2 2)  IEF AR R M AR
2 KB BETS /7 MrgprC A/ REF655 . SIEF 41t
g BT SRS AR A 28755 MrgprC AR ik B T

A B C D

AR
[B-actin ee— SRS 3G 2 D
A B C D
o Mrgpcﬁo— - 220kD
AT A

B-actin S —— 302 kD

WA HIEHR 4B AL ;C 4HH4 ;D g4
B A RN AR b 2 A A T A
MrgprC 23k ik &l

1 BUAKREH S PWTs b8 (g, x£s )
s} [

20 5] — -

it X:N) FHE1H T3 H FHEs5 H T 7 H FHE
EH 10 27.9+1.9 24.6%1.2* 29.3+2.8** 25.2+1.3** 33.1+2.5% 30.3+3.1**
LAY 10 27.8+2.0 16.2 £0.9 14.9+1.5 11.8 1.1 1212 0.8 10.5+0.5
£ 10 27.8+2.3 16.1=1.1 15.5+1.5 13.7 1.1 13.2 +0.6 14.0£1.3
g 10 29.8+1.7 16.4 1.0 17.8+1.8 16.0+1.4" 16.4 +1.2 20.2+2.0" 4

VE: SRR R L, P <0.05, " P <0. 01; S54RIt A, 2P <0. 05
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R2 BUAKRRBNTR LI FIEBEL A MrgprC
FRE (x=s)

415 n B HHET

EH 5 0.156 +0.016 " 0.470 =0.060
sy 5 0.480 +0.022 0.529 +0.100
] 5 0.590 +0.023 0.414 £0.045
HLE] 5 0.693 +0.036 * 0.350 £0.033

T HER A EE, *P <0.05, " P <0. 01

(P<0.01), SHRIZ AL, HEMA MrgprC 75
R Rk aTHE, ZRASI¥E L (P <0.05),
4 FHREEMEBEE M BAM22 1440 i 3
e (B 2,38 3)  IEH 410 W& BAM22 BHM4: 4
MiFE . HIEHE 4L, BRI BAM22 FHH: 4i i %
FHE (P <0.01) . SR A, dL4F 4] BAM22 [H
PR TS, 22 R A GiTF R XL (P <0.05)

WA HIEH AL B MR C T fildl ;D i EH Al i sk
FER R BAM22 FHPEA iR A
2 FAKXBEMAEREE A BAM22 Ryl bR
(DAB %ttt x10)

R3  AUKRRUBMBEE A BAM22 FAPEA R LA

(% ,x s )

2851 n BAM22 PPN T AR
E# 5 0.024 8 £0.000 3**
AT 5 0.0411+0.0017
FHifl 5 0.043 7 £0.002 1

H 5 0.049 3 +0.001 6"
S A, * P <0.05, "*P <0. 01

i

RIS GRS PR ERAFIEZ —,
IRTESE CFA 5l T HE {5 B A BT SLPEATE R 2 1
TIPSR, B CFA SR BUR IR 141 i
LI HEATBUR "2 CFA " S 3

JBEAE 4 h R, D RYER AN, 25 24 h kR
MR PER IR, BT 7 B AR ok i, 2 518
MWK . WIF5E 2R BH BN S BT 22 4 ~6 A, e
PR 77 1 ) R PP — MBAE 18 AL BT ARBFSE A
PWTs JHHrILEE CFA I MER M , 2528 R
CFA KT 1 HJF, B0 PWTs 83 A%, I HLAER G
559 HIEZ AL, b 7 Ao PWTs B¢ 17+, 5
SCERATGE A A 22 5%, X T RES CFA RERIA B sh 4
BIEEPSE

TEABET R AL T 10045 I ) 05 PWTs 25+
BRI, L HRE T HURSE 5 H R THUG, EHAE HA
RLUF AR AR, I BAZSig 48 B . AR
KFNEHIL] PWTs s TAEARILL, (HH 22 7 G0
RO, FLIFE R AT R R AN T AN T L 3 o
PRI R B AR S B R ALARTH 52, B I AS BE 2
F3E CFA B vt il

MrgprC & 2001 4F & BLIG B AL G 25 A B %
A AL R R T AN A 22 R G0 P BT AR A 2245 =
SR NS 200, IR R AR s B
BETS £ 12 R A PR R . T R Mrg-
prC " F1 A& MrgprX1 32 3 M AH 0L 1 41 21 2% e
PE I e 6 MrgprC i BIF 5% A 5 BB I I PR Y
7 IR K I 52% MrgprC BRI #4558 5 Uk
AR R A2 PR IR B MrgprC & —Fh 55K
AEUIE R Z M, HE—HWFFEUESL, MrgprC i bk
Mrg 5E B #% (448 mMrgprC11 L) A2 E 4
L ERAERA T MrgprC 25 TR IEH, 38
MrgprC ] fiE N5 15 1F # A= B 32 15 B i A%
HER NTEST BAM8-22 (AL MrgprC L5 7))
REAT 1 K SRR ZR Eh AR P PR A Tk 5 7E CFA R
1 HJG, SN BAM8-22 REAELE CFA 5| 1R 5t
S BET f1 WDR #1220 A % o M i 220
LB A2 B 10 B OGS, (F R R /D
FL Mrg 2 [R5 X — R R A 20 YER 45 Bt
BAM22 1% MrgprC a] LI F (1 H) CFA &1
T B &R SRR, BEAN, BN B RD Mrg-
prC B 1% % BAM8-22'2"-22) ) % {i B8 2 ( melano-
cyte-stimulating hormone, MSH ) 22’ | 4 f& fi% 41
&M (1 HJG) CFA RYEJR M kA FA R, 4L
AN, MrgprC A] g 75 T AR A 2845 FE B KT 4 1
CFA Bl v il

AR 3 2 R U8 20 790 R0 5 IR Bk 1 R 4%
MrgprC 7& 2k i 518 1k 4 P g - 01 v D g S 10 20
XFF MrgprC 78 RIERAE T I HOE e S M 2 Mo &



- 694 - THEPIELS S

%7 2016 4 6 H 55 36 55 6 ] CJITWM, June 2016, Vol. 36, No.6

HIHFRIEIE T LD . AW ZE R B R R R 2 1
B9 H, I M &4 MrgprC %3k & JH i,
CFA S8 PE R IR BR 51 & ML 5613 B b , 38 [
IHEOE THLIARA B B 6E, 5 MrgprC K =4
PABH IR it — 2 I . ARHIFGT SR T RN BE T A
)2 MrgprC ik, 45 1 R BRI () Rk B 5 IEH
A, ZF G2 B R (1) REFEA
AR TSR (2) MrgprC 7TER /KT 35A &
FEVEHT; (3) BEBY A 675 /A MrgprC A B %
B B T REAS 2 B AR T, LR
T A #E T /A MrgprCTE K N Y ME — 3 3 7
BAM22 & &, 45 1 /R 5 1E # 41 b de, B AL 4
BAM22 [HY:40MIE 2, $2 /8 CFA 5 S (118 I R 1 7
AIRE F IR BETY /1 BAM22 25, S H s A 4
5 MrgprC £k,

DI XS BB U AL A T 5% 32 B4 e i Bl
IR B LAz A Wik 5 2 BH Ha 412 A0 BT 1L 1) o 22 A
Wz BH S2AR P SRTAE R BTS2 AL £
BURANEALE P E R B R BT (4 B
TSNS (0. 4 mg/lkg) H AT RELIBTASME 25 251 £ 2L )
49.6% ' HR/RBR T 4 LB B 3 A& AR, BT R K T
A 3 Al 2 1A i 428 7 Hl T TR AR i ) A0
B 1 . BAM22 J2& 44 P4 in Mk ik Ji ( proen-
kephalin A, PR PE BT - Bk Met-F1 Leu-fi ME K ) i
) B —Fp B SREEFR =, AAEWR 9T & U £ BB 0505
T CFA BIRUK BB MIFS AR M2 BAM22 &
BT, TS B B 32 AR F MrgprC AU i 42 e 3]
B R, O IS IE W 44 4% R R 45 BH b
BAM22 1 4t {4 55 1 FA o A BF 5% 45 B Bow, 7F
CFA 75 18 4 M i SE ity L, flL B aE— 20 A i
T H TS AR B2 MrgprC 23k , HLER X BRI A B Y
i MrgprC Rk o FRAE A, (B A1 — 25487+ T 8
HHEE MR BAM22 & 5, $25 HUE AT BE S O (2
SO AR 2 MrgprC 3R 3K e 0 A BE A
MrgprC & YRS HE A 7™ A SRR RO o (] B 00 52 3]
RN AR B 2 R RE T AR, £F 4 MrgprC 3238 K&
BAM22 FHYEAH 3235 % HRERIH 22 R LRI
S,k R aligF R X T CFA 75 S i ML 3 3 e
F IR T 0 405 SR S — i ™, 5 Sk AR 3 0 A g1
RCE 5 7S 1 TR B 5 2 BT A 2 A e A
(25 Rt e — 5K

g5 LTIk, rER AT BB e A 2 RR O AR 2 e
MrgprC ik K iis B 48 i MrgprC Ty fig X A
FRA B RN, SR, BAM22 £ ik T D[R] BT

MrgprC S5Z 8T i 324K, B I A J& MrgprC 4% 5+
PESLBHF, A5 I F 53 5 57 30 ] ] 2 4430 1 Bef
N MrgprC 855U E—25 5% MrgprC &
5 i B 1 LA

2 % x #
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