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LA CB, 2455 CP55940 XiRIEM#HZ R KR EBIER

AELR ,EH & A E S sA KA e k' xleea'’ (563003 S| 50 S, 0 S 2 g i ful 152 2 o A 3
S 563003 H T, SN A RRIE S 2 E D RE A T N SR )

[HWZE] HMY WEHRET M KIRE Z1K 1 (cannabinoid receptor 1,CB, R) fERRFE 251 CP55940 X8 PEAL 12
254 (chronic constriction injury , CCT) BT 24 (4 11 22 9 R 129 R BRVBELIRT 800 vp VR, JE W AP R ML . J7ids 8 Jalid lge
PESD KELS56 B4yl 7 H: O F- AR, @CCI 4 (35 4 13 5 DMSO A= BiEh /K ) , @AM251 + CCI 2H (35 P9 i 5110 " mol/L
AM251) ,@ ~ ©CP55940(0. 01.,0. 05.0. 20 mg/kg) + CCI ZH (44 N5 0. 01,0. 05.0. 20 mg/kg CP55940) , DAM251 +
CP55940 + CCI 21 ( FRSCHY N 349 10 7% mol/L AM251,10 min J54 T 0.05 mg/kg CP55940) ;4540 8 H . BT R4 K FA
TR A B A B MRS KRS HRBRAERHNER 5 d 51T CCI AR, RGN NG TEMLY, 75 0lHE
CCI RAT1d, RJ51.3.5.7.10.14 d B§IN L2451 h Jm D58 #4458 2 PR 1 (thermal withdrawal latency, TWL) ; R J558 7.14 d 4k
FER B BORMI L, ~ LA REE M, R A S BRI B AR K A 61 1 CB, R KK 1§ A (protein kinase A, PKA) 3548
fbo 85 KR CCI AR5 BV BUAR 8 09 AR L, TWL B W 45 5 55 CCI 4iAd Lh, |5 9 45 T AR s B CB 24K 3 71
CP55940 0. 05 mg/kg T B i ZE4: CCI A Bl TWL( P <0. 05) ; #E861 CB, R #5405 AM251 (10 ~*mol/L) A 543 BH KT CP55940
PIBEIR AR (P <0.05) o SUZEN LI 25 R Bon , ST AR, CCL A K BRAEARE 7.14 d RMUHEHET f CB,R.PKA £
IRE RN (P <0.05) ;8N 25T CP55940 AT I MK CCL R B PKA 33K (P <0.05) ;CB, R #5405 AM251 25K T
CCI KB CB,R 3Rk (P <0.05) , [AIAFBHWT T CP55940 Bk CCI K B PKA FIXMIRLNI (P <0.05) . Z5  HIITEST KRR
F 251 CP55940 Xt CCI B854 # 20 ELA R A (0 BRUR 80N , CB, 324 AT BESE L 4 PKA B9TEM: S 5 T CP55940 H4HIM

YEM .
(XS] AR ; CB, 21k H 4
[REESEE]  R338.21;R745.42;R971.3 [ XHEFRERD] A

CB, receptor in spinal dorsal horn are involved in analgesia of neuropathic pain by

CP55940 in rats

Long Jingdong', Huang Hua', Yang Shulei', Zeng Junwei'’, Chen Yuanshou', Tian Hong', Liu Xiaohong'?
('Department of Physiology, Zunyi Medical College, Zunyi, Guizhou Province, 563000; >Guizhou Key Lab of Anesthesia and Organ
Protection, Zunyi, Guizhou Province, 563000, China)

[ Abstract ] Objective To determine the role of cannabinoid receptor 1 (CB, R) in the analgesic
effects of CP55940, a synthetic cannabinoid, in neuropathic rats with chronic constriction injury ( CCI) of the
sciatic nerve. Methods  Fifty-six healthy male SD rats (8 weeks old) were divided into 7 groups: (1) sham
group (n=8), (2) CCI group (intrathecal injection of DMSO saline, n =8), (3) AM251 + CCI group
(intrathecal injection of 10 *mol/L AM251, n=8), (4) to (6) CP55940 + CCI group (intrathecal injection
of 0.01, 0.05, and 0. 20 mg/kg CP55940, respectively, n =8) and (7) AM251 + CP55940 + CCI group
(intrathecal injection of 10 ~*mol/L AM251, followed by 0.05 mg/kg CP55940 in 10 min later, n =8). In the
sham-operated rats, the sciatic nerve was visualized and left intact. SD rats in other 6 groups were intrathecally
cathetered at 5 d before CCI operation. All rats were tested for heat hyperalgesia of the plantar surface of the
hind paw in 1 d before surgery and 1, 3,5, 7, 10 and 14 d after surgery. AM251, CP55940 and DMSO saline

were intrathecally administered once a day for 14 consecutive days after CCI operation. The values of thermal
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withdrawal latency (TWL) were examined at 1 h after intrathecal injection. The expression of CB,R and protein

kinase A (PKA) was detected by Western blotting. Results TWL in the CCI group was significantly lower
than that in the sham group after operation (P <0.05). Intrathecal administration of CP55940 (0.01, 0.05
and 0. 20 mg/kg) markedly suppressed the decrease of TWL in a dose-dependent manner after nerve injury
(P <0.05). Intrathecal administration of AM251 ( CB, R antagonist, 10 ~° mol/L) markedly suppressed the
analgesic effect of CP55940 (0.05 mg/kg). Western blot assay showed that the expression of CB,R and PKA
was markedly enhanced in the ipsilateral dorsal horn on days 7 (P <0.05) and 14 (P <0.05) after nerve

injury. Intrathecal administration of CP55940 markedly suppressed the increased expression of PKA on days 7
(P<0.05) and 14 (P <0.05) after CCI. AM251 markedly suppressed the increased expression of CB,R on
days 7 (P <0. 05) and 14 (P <0.05) after CCI. In addition, AM251 markedly suppressed the decrease of
PKA expression after CP55940 administration on days 7 (P <0.05) and 14 (P <0.05). Conclusion

Intrathecal administration of cannabinoid receptor agonist CP55940 provides postoperative analgesia effectively.

CB,R activation and the following inhibition of PKA are involved in the analgesic effect of CP55940.
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A AT 5T WL Sh P 1A A AE IR RRR R
i Jit 2 4% ( endogenous cannabinoid system, ECS) . KK
K2R EFEAFE CB, 3% {4 ( cannabinoid receptor 1, CB,
R) #11 CB, 5% & ( cannabinoid receptor 2, CB, R) ¥ Ft il
#1,CB, R Fl1 CB, R J7{Z 43 A7 J~ HoAk i [l il 28 2H 21
PLR AR R, 55 H P 5 V3 8l ) 3 [ A i 1 oA 8
PERIRER RS, ECS HAT ) IZ A~ A 3800, X 28 |
A | o 5 R G A ) AT AR AT CBL R AN
CB,R 7E 0 iy P il i e b e 4 7 BB BAE AL, v 3 T
KR LM BB A

CB, R 7E 0 AP AR A 225 5 2051, B
CB, R ] RE [F] i 38 4 b A R0 A0 & AL ] & 4% 880 1 1 o
Khasabova %' (i) 75 % W1, CB, R W] 3t izt 41 ML
FEGRAE ] B R AL U T £25C CB R
Feik LU, R R 3R 38 W 5 A 1) B AR AT
CB, R #5HURI BT, e 20 16 52 55t /s 78 Sl 9 AR 2%
FIFE I B #5 fa #04 Kdk CB, R 434" B CB, R 2
AR BEACT A5 T KRR BRI AR T SR SC R AL
WANTE 2 o A5 38 o ] o A B P 2 4 8 VR A
(chronic constriction injury, CCI) B9 #f £ A B | #5 Y
AR P CB,R/CB,R #8h %] CP55940 LI K 4% 5
P CB, R #5405 AM251, WiEE CP55940 (1) 058 1 F S
A CB, R 45, JF002B 4R 0 HAE R AL

1 #REFE

1.1 XA A B
et CBl Z PR (sc20754) /NPT PKAa H.L Fif

P (SC-28315) K2 [ Santa Cruz 23 & 77 5 ; CP55940 . AM251
M Sigma ;= s BME-410C 2 [ 3l $G B35 Sy v ] B2 24 ) 2
B A= B 2 T FRRF 55 T 7= I s PE-10 245 T 13 36 4t e 7 A
A EBRZ F] ; DU-600 4841435 56 B 11 ( Beckman, 38 [ ) ; HL K
A FEL KA  TRANS-BLOT SD -+ Hi 54 #5 2 45 ( Bio-Rad , 35 [H) .
1.2 F%

L2.1 3h¥ird 8 Jil % iy i SD KB 56 L, & i i
200 ~250 g, 158 =42 RS g s ¥ b 4R 4, R ETHIE S
SCXK( i) 2007-0005, K FRAEE R FRAEE 1 8 5 I 46 5256, 2%
PITERR IS 1S R S W) L3 = N 58 . HF 56 2 SD KR4k
TH OBTARHA(n=8),DCCI £H (#Y P 7E 5T DMSO A F h
K,n=8),@AM251 + CCl 44 (#§N 7S 10 *mol/L AM251 ,n =
8),@ ~®CP55940(0.01.0.05.0.20 mg/kg) + CCI 41 (¥4 7
£70.01,0. 05,0. 20 mg/kg CP55940, n = 8), (D) AM251 +
CP55940 + CCI 21 ( Hi4EHS ST 10 ~* mol/L AM251,10 min J&
257 0.05 mg/kg CP55940,n =8) , R F-ARHKBHAHEITEHA
B U A B AL, RS HRRAERNES S J
JEAT CCIL AR, RJG 43 I8 N 45 T &R0 2590

1.2.2 W ES K CCI A1k S 2R Oy
KEURIG T Ly, 5 L, BB A PE-10 $45 . &S S5 d ),
SRR RS A R 25 R 5. 0 45 2 R 48 0 B 435 L A /S o
2,4k 4 58, @57 CCIREAL, 3 TR 4L R BRI 25 i A i b
ZAEAREEHL .

1.2.3 W§NZZG CCI REAHTF 1 ~14 d 25245, CP55940
+ CCT g R R BREGE2 15T 10 L CP55940 5, P-4 10 L
He FER K e S4F ; AM251 + CP55940 + CCI 404 Hk BUHiJe i
5110 WL AM251 % (10 ~*mol/L) , #EFH 10 wL A FER K e
545,10 min 5L T 10 uL CP55940 ¥k ,10 pL A #Eh
Kk § 4 CCL + DMSO A= B ER 7K 41 & H K B 5§20 pL
DMSO A= BiEhk. 4 H 1K, ELE 14 d,
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1.2.4 BURBIME SIS 1900k, T BME-410C
R4 1 SRR IR, R EROGAT 7 A iy A i B O B B i
rhER , DA BRI 4 28 D B L R R T e 7 A I B Sy B B
SHEAR Y (thermal withdrawal latency, TWL) , A b7 11 #4558 St 46
B, JCBRBRIN 51 30 s, B RO RN 3 ¥, BB FR S min, BOH:
SERME S R AR O B R — B A BAE PR AR
ST 1 d, 4540555 1.3.5.7.10.14 KREFNLAZ5 1 h 5
E TWL,
1.2.5 Ay B H ARG WA 8675 /1 CB, 3244 3 UM A
(protein kinase A, PKA) % [ )ik CCI RJ5%5 714 KAk
FERR(CCIARET d 24 H,14 d 24 2) BRI L, ~ L
HREE A, SO AU BETY SR, B D R E R
W, AL FEAERE 30 pg 47 SDS-PAGE Hijk, ¢ T #{0#H
BRI N 56 % 2= PVDE 5 E (PIHURERE 7% 19 12 51 3
CB1 . PKA B9KZI) o 6% BIAEWIky &SP 2 h, 23 5 A S 4t CB1
Lk (1:250) /NRIT PKAa BAZ e (1:250) , [A]
IHATAZINEAT B-actin B4 (1:2 000) ,4 CHEF LA, PBS %
JEE, I A Bt S HRP-IgG At B HRP-IgG (1:2 500) , % ¥R 52 1
Lhy A2 0 6350, X S 2RO B 52, B-actin SH A2
M AT 8 2 58 (Labworks™ Analysis Software , 266 ) 43
BB , 43 Bl SR LA Sl AR 4316 %5 B2 (T0D) {8 5 AR XS
NEIK) B-actin (1 10D {82 HL RN AR X 238K
1.3 “%itsam

THEGORIL x5 2%, SR SPSS 13.0 GeiT4k i, Widile
25 5 b 2 A R P S R AR 1Y) ¢ Ay, 25 20 MR v) ik 2
FEB BRI 3R T 224347

2 R

2.1 #5724 CP55940 % AM251 s+ CCI X & TWL
A

2.1.1  CP55940 %F ¥/ VE FH i) 12 S8R A 35078 4k NG T

0.01.0.05.0.20 mg/kg CP55940 30 min i TWL ZE K, 5 1 5

RiA L, BA G iT%3E X (P <0.05,[8 1) ;35 CP55940 1 h Bt

TWL FE K 5 2 s 73 5 CP55940 2 .4 h J5 CCI KB TWL &4 F

FE(E 1), 2600 CP55940 7EVESTIGE 1 h SR AU Ik =1 1 .
——cCr 4

—0—0.01 mg/kg CP55940+CCI 41
—&— 0.05 mg/kg CP55940+CCI 41

30 ——0.2 mg/kg CP55940+CCI 41
ab
25 ab b ab
;:f\ 20 ab
g 15
=
£ 10
5
0
05 10 15 20 25 30 35 40
254 5 Bt ) (e/h)

a:P<0.05, 524597 4k b:P<0.05,5 CCI 4k
BEl1 CCI kR MES CP55940 j5iE it 2 H 4 B R S8 R HA K

T (n=8, xxs)

2.1.2  E5NTEST CP55940 Xt CCI R TWL B 52 5B
FARAAI L, CO BRI B 0 F B A G 55 1 5 B 44k
WAUR, TWL ] EREAE (P <0.05) , 5] 14 d BRI HRSAAAE,
ST CCT BRI BIE Ty, ARG 1 ~ 14 08 Py T 4 Ik i 4
Pk CBR il CP55940(0. 05 me/kg) il I i g3 CCT Ff 8y
PP <0.05 161 2) T4 PV 5T DMSO A= B4R K X 1 it
TSP

—O0—{BFARL —m—CCI4H
—&— (P55940+CCl 4] —0— AM251+CP55940+CCI 4

=
=
E
5 -
O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
-1012345678091011121314
FIAJG I (2/d)

a:P<0. 05, 5B F KLALE; b. P <0.05,%5 CP55940 + CCI A yb 4t
B2 #RiES CP55940 AM251 f5 CCI X R4 B & 58K
BT (n=8, xxs)

2.1.3 CB,R #$15 AM251 XF cp55940 45 1F H 1) 52 i
PUSCHE A 25T e E CB, R H54057) AM251(10 ~*mol/L, 10 min)
Al g M CP55940 BYAEAEH (P <0.05,F 2) ,HARRE5E 4
BHIKr CP55940 (%8N o
2.2 AMHE A CB 2 hRAG T

TEMETARAIA BT f, CB, R 2R %5 ST ARLM
[, CCI BRI R FL7E ARG 7,14 d CB, R 3k B E1m (P <0. 05,
B3), JEL 14 d 5 B TEST CB, R #5505 AM251 1] B
S FEAS CCT SR BE75 /i CB R FIAME (P <0.05,3),

1 2 3 4 5

«—CBIR
(52x10°)

«—f-actin

(42x10%)

1: 5 Rem; 2: CCL487 d; 3: CCL40 14 d; 4: AM251 + CCL 41
7d;5; AM251 +CCl4n 14 d

3 BPRESS AM251 3 CCI KRB A CB, ZERAM I

2.3 AR PKA Ak T4k

G VIS B 2 L %, 5 {8 T AR LA L, CCT A K L
B L, ~ Lo BB 1 PRA R A7EARR 7 d i 14 d W16
Hn(P <0.05, [ 4) 5 85 3 TE 5T 4 2 #4E CB 2 (3 3 )
CP55940 ] 3 A% CCI FTE AT f1 PKA k50 ; i
PIBULL T HEHFHE CB, R 4540 AM2ST, 0T 5§40 ] CPS5940
FEAIG CCI R BUEBETS f1 PKA 3K [0B0N (P <0.05,[K4) .
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«—PKA
(40x10%)

«—[B-actin

(42x10°) (A

215

1. BFAR2m; 2. CCl4a7 d; 3; CCL4 14 d; 4, CP55940 + CCI 48
7 d; 5. CP55940 + CCI #8 14 d; 6 AM251 + CP55940 + CCI 487 d;
7. AM251 + CP55940 + CC1 28 14 d A %y fpid b m) PKA & & &
#;B: ¥R FHM (n=4, x+s) a:P<0. 05, 5B F Rarbi;
b:P<0.05, 5 & CCl #h¥b4i;c. P <0. 05,5 2 & CP55940 + CCI
20 P8R

El4 #RES CP55940 AM251 %t CCI K A& B f3 PKA X3k

A
3 itig

BT MR MU RS B T sl 5 1)
BN . AR Won S BB M K
CB,R 434, T 23K T 15 M 1R 2 30 i 4 o 8] #f 22
5t {3 CB,R BEEHBEK N T T KA Z SR
Y AR S B HL 4 AT 22

DIERFFE B, 7645 P R MR A S B A opr
G BPON T N RS B 1) R M 2 R R R S R URR
ZZ B AT I R EDR R A s
BN TEST AR BEREME CB Z AR 87 CP55940 J5, 5 CCI
BEAYL A EL , #0408 e SO AR T A K R B 45
T CP55940 Xif 18 Pk Ak 5 i 22 45 FL AT 8 i 2808 B A
RAF MR AR, CBIR,CB2R ¥Rk T HBE T
128 HAE CP55940 R RN I A B4R T 1 AT 28
ARSLEICE N 45 T CB, R FF S PEAEHUM AM251 nf
B i ek 55 CP55940 YRR 1, 2B CP55940 i)Y/
VERIZ A HR o Rilid CBIR A4, Sain 2% & PR
JiE N 25T CP55940 RJ 5 3 A% /N RS 0 A 20 i
AR, T wE B CBIR A 94 B CP55940 ) 1 A, #&/n
CP55940 [N 584 CBIR /v, 5 Sain Z5 1)
R EERAE , A S5 CB, R RE SRS BRI R 58 4
FHIBr CP55940 (AN, 28] CB2R AlRBtL S5 T
CP55940 FRFRIE . DAFERF 98 WSR3, 76 LB 4
P05 RO B0 5 R M s R A Y DN T
CB2R 3% 2l 7 HL A 8008 W00, 1% 300 AT 4k 5 1 19
CB2R #5Hu1 el , Ui H & CB2R 25 T KKK K

4R E . itk aT 0L, B B8 TY /1 CBIR,CB2R
A REIIAT T CP55940 % CCI K AR /EH .

5 Lim 2 B S0 25 5 — B0, ASBFE S i B3 5
55N, CCI il S 8OCA 867 M CBIR k¥, 3+ H
CBIR ik R38N -5 1 2898 10 & A= L & SR AE I A] I 5t
PL—BE, T N 45T CBIR $54075) AM251 1 58 423
& CCIARJ5 CBIR 23K (4 38 in, [W] B 8 20 55 T
CP55940 YAEIR AL . X Ul A HE T /1 CBI Z1h %
TR 8 BRAR 55 PR 2 28 24 W) LR A FH 23 DA O < 4 ] el
25T CBIR 3k Ay b IR 3858 PR 2R 25 25 9 1 0
RN CB1 Z R$E B AM251 #] CBIR [k,
B LR T CP55940 {445 9% 4 % . Shou
A e R, AM25T A I 3 AR LRV A YT A I e T
KU BCIRMA CBIR 41 2235 , 18 55 LA MU 1E

B FTIEE A (PKA) e B4R il 25 1 Z AR
H, 25 TR e, 218 P2 P S 4ER5 1)
FEHLHN L AR, @it RT-PCROGIL R AR
FHEHEARZ B R T RIKE Z IR NAE S @ 5.
CBIR & G HMMEZ K, CBIR 5 G, K o«
B, T LI AR BRI L B 15 P, B cAMP
B/ b5 PKA BRI REA (A — SRRk S 00 T,
CBIR n[ LY G & I FIC, & 44 MH s AR, 190 i oy
cAMP AR 22 ARG S BB S 8 @R CCL
AIHEIIABETS M PKA 23k BE N0 CB Z AR 3h 7
CP55940 ] 5g 43 %% CCI1 Fr8U A B 861 M1 PKA 39,
M CBIR #5407 AM251 5404 T CP55940 [ Ik
CCL KRB BE M PKA IR AR, 28 KIKRE )
JoT (A BRI AR FH AT e LRI PKA A 3RIB 3 DIAH G

ARWFFREE R BN, BB /A CBIR 4 20 B P
PIF IR R 5 B2 A, CB, 324K ] B A 1) il
PKA (iS5 T RIKRR AW EIRIER
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