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(2235 (P<0.05) , 1450 M2 B E BEAHHIARICH) CD206  Arg-1 3635 (P<0. 05) , FEIRIE£F4EfLE 7 TGF-B1
[R5 (P<0. 01) ;TR CBR2 4545057 AM630 J5idi%% 1 FiRfEM . 85 HIBECOREL CBR2 B/ i1
TG AERIR S PR 2R DI RE , X — 1 PT RB A 38 2o 52 e L s A A AR S o

[REER] KRR ZIK 2/ CBR2; KRRZR 2K 2 Wl B B 0 s P40 s B v dn ik 1k

[hEESDZES] R364.31; R651.2; R977.6 [ XEktRERE ] A

Cannabinoid receptor 2 agonist AM1241 inhibits fibrous scarring after spinal cord

injury in rats

LING Chengming"®, CHU Weihua', YUAN Jichao’, CHEN Xin', LIU Jingjing', ZHANG Hongyan', LIN Jiangkai'
'Department of Neurosurgery, *Department of Neurology, First Affiliated Hospital, Army Medical University ( Third

Military Medical University), Chongging, 400038; *Department of Neurosurgery, Hospital of Sichuan Armed Police
Corps, Leshan, Sichuan Province, 614000, China

[ Abstract | Objective To determine the role of cannabinoid receptor 2 (CBR2) agonist, AM1241,
in the formation of fibrous scars in rats after spinal cord injury and elucidate the underlying mechanism.
Methods A total of 144 female Sprague-Dawley rats were selected and divided into 4 groups: sham operation
group (n=24, only the lamina was removed to expose the dura mater, and 3 mL/kg normal saline was given
postoperatively ) , vehicle group (n=40, the rats was inflicted to establish a model of dorsal hemisection and

then given 3 mL/kg of normal saline) , AM1241 group (n=40, the rats were given 3 mg/kg AM1241 on the
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basis of the vehicle group) , and AM1241+AM630 group (n=40, after modeling, the rats were given 3 mg/kg
AM630, CBR2 antagonist, in 30 min before AM1241 treatment). The corresponding drugs were injected
intraperitoneally to each group, once a day, for 14 consecutive days. Immunofluorescence staining, Western
blotting and ELISA were performed to evaluate the inhibitory effects of AM1241 on fibrous scar formation, and
After

spinal cord injury, AM1241 significantly reduced the expression of the main molecules in fibrous scars, as well

behavioral electrophysiology were carried out to detect its effect on neurological function. Results

as the area of fibrous scar, while the treatment of AM630 reversed above phenomena, with statistical
significances (P<0.05). The results of tubulin B Il immunofluorescence staining, behavioral assessment as
well as electrophysiological experiments demonstrated that AM1241 could promote the survival of spinal cord
neurons, improve neurological function after injury, such as Basso-Beattie-Bresnahan( BBB) score and angle
of oblique board test [ vehicle group vs AM1241 group vs AM1241+AM630 group: 15.38+0. 38 vs 18. 38+
0.50 vs 15.50+£0. 33, P<0.05; (54.25+1.25)° vs (64.25+1.05)° vs (54.75+0.49)°, P<0.05]. ELISA
indicated that AM1241 inhibited the expression of iNOS, TNF-a and IL-1B ( markers of MI-type
macrophages, P<0.01), enhanced the expression of CD206 and Arg-1 ( markers of M2-type macrophages,
P<0.05), and decreased the expression of TGF-B1 (fibrogenic factor, P<0.01). The treatment of CBR2
antagonist, AM630 led to opposite results. Conclusion  Stimulation of CBR2 decreases fibrous scarring and
improves neurological function after spinal cord injury in rats, which might be attained by influencing
macrophage polarization.

[ Key words ]| cannabinoid receptor 2; cannabinoid receptor 2 agonist; spinal cord injury; fibrous

scar; macrophage polarization
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1.1 FEZEXANAh
— Pl PDGFRB RITZREE A RPiLr i
HE APi-tubulin B I XG4T BT 21 4E R 1 25 1 ( glial
fibrillary acidic protein, GFAP ) ¥l B Abcam /A &), —
UL ARG TG Ko, I FHT 4R 1gG W9 A Abcam 23 7],
CBR2 %37 AM1241 Ity § Abcam /A 7] .CBR2 #5317
AM630 I H Cayman 2\ ), TGF-1(MK1722A) ,iNOS
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3 mL/kg, AM1241 IR )57 BI 45T AM1241 (ab120934
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1.4 A7 5
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303 JERIRE  HR BEALE T R P e B 8 R Bt AT 5 I
HEEAT J e bi Al B R BUE T HAR 2 m WEDVEF &
T FESE 4 min, WLEEJR G MO I BB L, 3 7 Basso
Beattie Bresnahan( BBB) 1£43,0 43 N LG sh G 1, 5¢
SRR ;21 A RIE SRR IE R . 2 h e, BETT R
MR S5 (olique board test) o 4 K Uik & 78 B A 15 K
R FETE AR b, 20 5 0 5 oK P T A e A, 2R R
RETERMRAE A OREE 5 s DL b e S Bb B B2, I 3 3K,
B,
L5 REREEKE

AR TG 28 d, KB NG T b 22 40 I I 3 S R 1
(40 mg/kg) ,4% Z R H R G BUAHE4 21 (n=10) ,
M )5 ] 4% 22 58 WV VR 8T 58 24 h, 30% BERHA MRUBE K
TR, B 5 0 S K B4 5 mm, OCT 4234 f5 1)
R, VIR REE S 16 wm, #5417 PDGFRB . JZREIEE M .
£Fi% 8 A L wbulin B I 7Y F 2 5 S0 Y 4, i I S 4t
PDGFRB(1:200) fehi)ZR5i% 81 (1:200) fRbiefid
EE(1:100) APt tubulin BI (1:500) W4T GFAP
(1:1000) —#T 4 CHEH L, P FHXG 1g6
(1:1000) 1L ZEHi 4 IgG (1:500) 37 CHEEF 2 h,
DAPT &2 Y4 ot , Pt 2 60 KB Rl R, oL
IR WA B R
1.6 Western blot 4]

ARG 28 d, & 4 R BUE ST %
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2 h, b2 RGN EIR . A Image Lab R/
XoF 4% 5l AR B EA T 40T o
L7 &A@ d

ARJ5G 28 d, R Keypoint 9033A07 JITLH #1430 &
Jt 175 & WL (sensory evoked potential, SEP) Flliz )
175 & HL 2 ( motor evoked potential, MEP) , K ERJE 1L
SR L2 (40 mg/kg) BRI (n=10) o HAEHT S ALEF
IR, 4% SR 12 T CE AR H AR A . SEP HIIE & /5
Jci2 fcttrias ) LI i R R R . RAEEE 5 wV/D,
F#EE 10 ms/D, 7 E B8P L FH 20 ~3 000 Hz, %A
BB, B MUEL 200 ¥K,0. 4~ 1.5 mA H i a] g
Jo B RVAE SRl 7, 313 3 Haz, 0 5% SEP R FI 4R
o ARG S R A TN MEP , J7 2 WL SCHRL9 ] o
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1.9 %3
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FIRBIG (P<0.05) . FHUIEE CBR2 Re i £F 48
JRIE . Western blot 45 2R 1 & 75 [8] #¢ 1Y & #,
AM1241 [&A% T 21 3% % 11 .PDGFRB Hl GFAP f{5ik,
1 CBR2 BHWTH] AM630 j3i%% Tix—Bl 4 (K 4) .
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2.2 AMI1241 %k E o 40 B 09 44K, TR ARAR 4F e 4K 2m DI AR LT 4 Ak 40 i R 7~ TGF-B1, 455 i 7x AM1241

LR T F A FEAR T M1 B E RN MEARIC ) R 235, 35 m M2 B g

ELISA 60 M1 B S 06 20 M (9 47 2 9 INOS, Al iAmic i ik, BEAR T2 4R 4L R 7 i ek (X
TNF-o F1 IL-18, M2 B E B 40 i b ic 4y CD206, Arg-1 - —fFFil# AM630 fIr i (I S) .
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2.3 AMI241 & Y AR B K RAY 2 fe 8 o, 42
A2 RGN RRIR A

HHEi 5 28 d #H4T tubulin B I A 50U (4,
ZEL I R AM1241 4] wbulin B T P 20 B34 i, GFAP
IR AM1241 fE3F 7 HEH 10 J5 P2 o040 L 1)
FFIE , T AM630 W% TiX—BIZ (K 6.7) . BRARJGHH
1 RAN, AM1241 20 4% Bif 8] 55 BBB 1F43 S AR 55 56 £
P T R R AM1241+AM630 4., ARJ5 28 d, 5
RIS AM1241+AM630 41 H %5, AM1241 4 BBB ¥
AT [ AR (15.38+0.38) , AM1241 4 (18. 38+
0.50) , AM1241+AM630 41 (15. 50+0.33), P<0.05];
AR I A R A 2 B [ B AR (54.25+1.25)°,
AM1241 41(64.25+1.05)°, AM1241+AM630 4 (54. 75+
0.49)°,P<0.05] . ARJ5%5 28 KA 5 81T SEP
FMEP Hi A FRAGHY , 25 5 7R AM1241 4 SEP 3 (k11
f TR AR ZH RN AM1241+AM630 41, MEP i I = T %%
PRZHFN AM1241+AM630 4 (& 8) . =B AM1241 fi¢
HE B 7 5 P 2 TT A0 ML A TR MR & R GE T RERY
I o

tubulin@ 1T FH 44 it/ HP
N

1 2 3 4
151

1 BF R4;2: F k4,3 AM1241 414 AM1241+AM630
41;a; P<0.05

E 6 448 tublin B I FH 1440 B (9 L 52
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JBE J5 9 PR GFAP LB IR 4K B R B8 1 2 b
( chondroitin sulfate proteoglycon, CSPG) , Jj 3 #k1i\ l
SERNGE AR FEEBEAG , [HIE AR, — 22 H U, M
S TPIRE IEAS R S LR 1 — A PR, £F 4R ROR A
HlE oS AR RO BE BB AR ) R R B (biotin
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MEP B R B 69 bb42 ;G &40 SEP Jk h@eg i ; H: &40 MEP sk g ag b 1.8 F K4L;2. 84k 40;3. AM1241 4854, AM1241 +
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B8 SCIEEMEAMITAFTEHREARTE 28 RNBEBRELER

BEAERFSY 2 % 060 CBR2 Bl B G Jr il 4% IL-18 \TNF-o 1 iINOS, il 48 5 3 72, 41 6 4 2850
MVERT, WA 2 RGP RAERIRE. £ WP M2 B B A SRR, T8
BREM T, KRR — B E HAEIR I R W IL-10 1 Arg-1, 3 35 ik CD206 Hl CD16377,
AL gy T o AR BRSTIE S, CBR2 sl TGF-B1 MKk BE TR L 4L f1 ECM & (i &
75 SCLJE ZAFHLRAE M7 HTE SCLG X LF 4R IR EEE A . APRIL(TNF-o i 5 8 57 ) KO
VEF ALK A I AW 4. ZHANG 2" R 3L R TA  /NEURE T B A4 % SCI G Fe 30 3 /0 (25 e, 42
SR BUEBE CBR2 F ik IRE bl 26 (A BB 055 ok R M1 E Wi fe ik T 4P e IR g >
SR THEs . T CBR2 =5 2 by B A% 40 L 5 Ik 4 i AR AR £ 2 IR 1) T B0 R 2 TR T A4 2 . S 24
WML EAERE B B R B AN, AR PDGFRB . EEEE 1. EE N
I VR RS A R S SRR T MRS (3 F Western blot Rl , & 3 AM1241 Ji;
M. ELWEANMLAY M1 BRI M2 B, R4 M1 BRI 0 TBERU IS BT 4R, (E X R FH B CBR2 45
TEA BB IGE S , B R K e RANBN -, $i5f AM630 i 5%, PDGFRB & 1% 21 4 41 J 11 vl 58
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