BT R R 2017 4 3 A% 38 5F 3 hitp://www. ajsmmu. cn

Academic Journal of Second Military Medical University, Mar. 2017, Vol. 38, No. 3 o 345
DOI:10. 16781 /;. 0258-879x. 2017. 03. 0345 U “ﬂ' ;}‘G ‘HE é& J

ARZ 1 EZEIREEXIRER SRR MRS HER/ R FRER

#2

7‘7“::’—]’—7%& }**1’#§z—®fl’ﬂ'@%ﬁ2x

L b ISl o I 2 B i T B e R B i 22 B, L3 200092
2. B KA RAL R BE 2 R BT 200003

[(FEE] 86 it KKK 1 B2 1K (cannabinoid 1 receptor, CBIR) i 2 ik % 52 56 M [ Bt 53 1 fiki 45 6 &
(experimental autoimmune encephalomyelitis, EAE)/NR AL ThREMS2m K HAEFALH . Fé&  EHL 24 2 C57B/L6
INBL R MOGys 55 515 A EAE /) BUEEHL L BEHLI O 2 20, — 20 R Y SORL e G BOR f /) B B84 21 CBIR 3 3%
B TR IR G LA CBIR i3 &k 4] EAE /AR 2 D) RE BRAGUAEAR » SR T 8 1 o B s vk A )
/NECEBEZA 2 CBIR 2R 235 , SR FH BRIR Sy W B i s D) /) BUAF #6248 28 o At i R 1 4 3R (TL)-10, TL-17 . 116
R RSEE F o (TNF-o) Wk, % & HuEfa5 14,28 KAt CBIR i3 Kk 4 EAE /N RUR A 4 R it i) 72 1 41K
FRFRELH (P<0. 05), SXFHRZIAH L, CBIR 3 Kk EAE /) FUA BE4L 40 F CBIR 25 11 B R A K F-FH 5 (P<<0. 01),
TL-10/ 6 B iR (P<<0. 05) , 1fj 1L-17,1L-6 \ TNF-o [ B F MK (P<C0. 05, P<C0. 01), %+ PAX#Z 40l CBIR
M3 RIRRRAZIE S EAE 1) & AEF0R R X R W] B2 3 it S ie o o S

[X@iA]  CBl KRB 4 SEotk 5 B S PERIEBE R 5 LA R 2K IR R SE R F o

[hES%ES] R744.5 [TaktrEm] A [rE4HS] 0258-879X(2017)03-0345-04

Effect of cannabinoid 1 receptor overexpression on mice with experimental autoimmune encephalomyelitis

CHENG Jie', LI Lin', LOU Zhi-yin', ZHAO Zhong-xin®*
1. Department of Neurology, Xinhua Hospital, Shanghai Jiaotong University School of Medicine, Shanghai 200092, China
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[Abstract] Objective To explore the effect of cannabinoid 1 receptor (CBIR) overexpression on the neurological
function of mice with experimental autoimmune encephalomyelitis ( EAE) and the related mechanism. Methods
Twenty-four C57B/1.6 mice were selected to prepare EAE models by MOGss 55 immunization and were divided into two
groups. CBIR was overexpressed in mouse spinal cord tissue by plasmid transfection technique in CBIR overexpression
group, and the other group was given solvent as control. The neurological deficits of mice were observed in control group
and CBIR overexpression group. The expression of CB1R in the spinal cord of mice were detected by Western blotting
analysis. The concentrations of interleukin (I[.)-10, 1I.-17, IL.-6, and tumor necrosis factor-a ( TNF-o) were measured
by ELISA. Results The degree of neurological deficit of mice in the CB1R overexpression group was significantly lower
than that in the control group on 14™ and 28™ day after immunization (P<C0. 05). Compared with the control group.,
the expression of CBI1R protein in spinal cord in the CBI1R overexpressing group was significantly increased ( P<Z0. 01),
the concentration of IL.-10 was significantly increased ( P<C0. 05), and the concentrations of 1.-17, 1.-6, and TNF-«
were significantly decreased ( P<C0. 05, P<C0. 01). Conclusion CBIR overexpression in central nervous cells can
postpone the development and progression of EAE in mice, which may be achieved through immuomodulation.
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T AE K W TEPE KRR & &R 48 (endocannabinoid
system, ECS) 7£ £ & 4 #ifi /& (multiple sclerosis.,
MS) B R IE B A5 )2 O I 1 B i 5
#, AV UESEE MS 177 ECS ) RE
P AR Z A AR PR E KRR IRYT MS (1 K7
IR AUE S8 45 1 A —30 . WIEME R ER
HATHHT G I PR R A 1R R PR KRR R 32 A4
(cannabinoid receptor, CBR) fE MS % 4 fil & &
AR VR A B A 8 A S R 1

WFoE 3t s KB ZE 1 % 32 {K (cannabinoid 1
receptor,CBIROZ 5 1 MS [ & 4= Fil & . wl fig .
AL E N AR T CBIR 7E1E /N BRI 5K
WM B B A M O B8 K (experimental
autoimmune encephalomyelitis, EAE) /N i %5 2 8%
ANTR] S 3 DA K X i 28 2R GE AN R R B AR | () 3k
R R AR Z L0 BT 1A OC CBIR 72 MS kA= K
Je b B VEIBLERI BT . ARSI 3 R e e HoR
P53 CBIR i ik K 1F CBIR 7E EAE &/E &K
H g RTREALH o

1 ##7E

L1 FshHhRaXA  (@EREMErE C57B/16 /N 24
H,8~10 Jilk, it 22~25 g, I H i3k
S S WA BR 2 | L W 8 T E 5 SCXK (1)~
2007-0005 ], MOGsss5 Ik B W [ #1056 RL A 4 25
Ao FNZE (IL)-10, IL-17, 116, b8 IR 3 A - «
(TNF-o)t§ § 5[ Peprotech A 7],

1.2 MOGgss # BBk H & W MOGs; s kB
3 mg, 75T 1 mL PBS (3 mg/mL) f; B 3 mg 45
BWZEET 1 mL 58280 A (4 mg/mL) . R
FHEHER G 25 I R VR S5 R R R 20 TR G i B
FKAEFL IR R LU B G 02 N A

1.3 MOGss s # 5% EAE > RAE R M 2 & % K
45 C57B/L6 /)N B S5 FE 000 Y e B2 1 1
MOG s 5 HUFIR B (200 1L/ H) o 6] B2 8k e S
T HZ#EZE (PTX) 200 ng/H, 48 h J5 TR0 & i bk
FEST PTX 200 ng ISR e, UrA /N EUE T AR 1
mFEAEE, BRIk E . BAER . BRICs /N EIE
e PEAR I PRAEIR . S 4 R I6 47 /N B Y
G RAEARPE 53 B R P55 28 K. AERPEAL R
FEIBRPE bR 0 43 TCAEAR s 1 43 25 2 43 AT I

KR/ Ja I 77 55 /B E RS IR 3 43 S BRI AN
(O W BT 555 4 53 HBORI 5 23 PO EORE: 6 77
W FET BB T,

1.4 MOGs s 38 EAE DR 4 A 42 I
EAE /MR 24 2, BHLS; S EAE X BUZH F1 EAE
CBIR #f 3k 4, B4 12 2L P/ BRI b2 2 g
W ERIGIH R L. K, EAE X RAH /N
BT Lus [RIBR TSR0 BRI ) 15 L, i KGR T Los
1) B3 S 2 Y0 S5 06 O A0 3 B ) S 30 FH R0 L o 3238
CBIR(NM_007726. 3) [ #k f& pLLOV. CMV. eGFP.
2A. EFla. PuroR(pLOV) . 51#1J7591 : IF S5 (R J5 5
AF5) H B 5" 50 51D 5'-AAC CCC GGT
CCG ATG GCT AGC ATG AAG TCG ATC TTA
GAC GGC C-3"; J St (RIVFE LT3 H 3R 33
BExpFES]) 5'-CGT CAT CCT TGT AGT CGC TAG
CCA GAG CCT CGG CAG ACG TGT -3,

1.5 ZahwiExin CBIRZa k&2 KFE #
FEJG 2 28 RALFE /N UIBCE HEA1 2L, R o 2 b
$&10) & (Millipore) il £ 40 Jifd Jl 25 (1. BCA ¥5 &
i, PR (30 pg) H] SDS-PAGE 435, Jf
¥R 3| PVDFE B, B b AT B A ORI — e
THUERGTEREST CBIR Hrad i (4 'C) . Flfk2E R
JG(ECL) & 4t (GE Healthcare) 3 AR 17 48, 1L ¥ il
(horserasish peroxidase, HRP) #3ic B - PL fil ECL
iEwiilkor il P i

1.6 BHEEE % B WX e (ELISA) Al 2m fl B F 44
KA RPEIEE 28 K3 IO B A CBIR 3 4%
K4 EAE /MR8 PRI 80 mg FFHEZH LY, vk 2%
PR . 76 37 CHMus%F=48 s
H 48 h J5 R FE W ELISA #4641 11-10, T1L-17,
1L-6 , TNF-o HH R,

1.7 %t a®  ffi [ GraphPad Prism 5. 0 # {4
HEAT 30T . THEGOR] F RS- A TR AS Oy 22 57 PEAG:
B s FEARF & IR0 A HLJy 22 57 VR WG 2R X 80 Hb 55
K e K. Ak (o 2k 0. 05,

2 & X

2.1 ZWEAE DA EZARBER TS OIS
T RPEEE 7.14.21,28 RV B 1 22 3
REBAEOL. 5 14 RISXTIRA S CBIR &k 4
EAE /NS RIH Z DI RESAG PE > 25 7 A STt E X
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(P<C0.05) .55 28 KH} CBIR i F ik 4l /N R A 4
TRE BRI A T X IR 41 (P<<0. 05,18 1),

~Zx~ Control group

¥ CBIR overexpression group

Clinical score

4 8 12 16 20 24 28
Time after immunization #/d
B 1 AEE S RAF CBIR 3 RiAA
EAE /NRHETNREERIGHI T
Fig 1 Clinical scores of neurological deficit in EAE
mice at different time points in control
and CBIR overexpression groups
CBIR: Cannabinoid 1 receptor; EAE: Experimental autoimmune

encephalomyelitis. * P<Z0. 05 vs control group. n=12, 7=+s

2.2 B EAE R A#Mas ¥ CBIR#@ &G
KF P BTER A5 R (B 2) 8w, AT XTI
#H,CBIR it %5524 EAE /NA #EH A CBIR 2
FI Y FRBACE T (P<<0. 01D,

Control  ov-CB1R

Mr (X 10%)
CBIR- mn S |

GAPDH-| s Sl (-36

~

* %

; T

A —
0 Control
2 HRZEFN CBIR i RiEH EAE /MR
HHEHL P CBIR HyFRIAKTE
Fig 2 Expression of CBIR in spinal cord in EAE mice

CB1R/GAPDH (fold)
)

ov-CBI1R

in control and CB1R overexpression groups
CBIR: Cannabinoid 1 receptor; EAE: Experimental autoimmune
GAPDH Glyceraldehyde-3-phosphate
dehydrogenase; ov-CBIR: CBIR overexpression. ** P<C0. 01 vs

encephalomyelitis;

control group. n=12, 7=+

23 BZAEAE DRAAMARFTHIEE T
W ELISASZRGEE R (& 3) R, A T XF R4
CBIR i3 k4] EAE /NRABE4 L1 P 1L-10 A9k 5
FF 5 (P<<0. 05) ,fif 1L-17 . 1L-6 , TNF-o 1t B R A
(P<<0.05,P<<0.01),

0I5 [ Control group

Il CBIR overexpression group

Content of cytokines
pe/(pg * mL ")

IL-10 IL-17 TNF-a IL-6
B3 3fERAEF CBIR idFRiLH EAE /MR
HHALR P EFHRIE
Fig 3 Expression of cytokines in spinal cord in EAE mice
in control and CBIR overexpression groups
CBIR: Cannabinoid 1 receptor; EAE: Experimental autoimmune
encephalomyelitis; IL: Interleukin; TNF: Tumor necrosis factor.

* P<C0.05, ** P<C0. 01 vs control group. n=12, 7+

3 i

CBIR X4 kB R R A2 1A, F 80 T
BES A EML RS, WP CBIR EZ50 1 F AR
PRZETT T A5 R AMUSCIR 4O (iR Ey CA K
AHLZ /NI AR Bz . CBIR (143 A F8AiE 7T fig
RSP =37/ )OS RTRE VAN I RS e kol N R IR R (S
AKX,

BEE IR > BT AZ B CBR RETEMRZ
2 RGBT L R R B R e s A T AR
RS, BRAEAFZE 6 W IE & /N U 9 CBIR F2L7E
Pz go ik, e/ M B i b 3k, e 2B
A AN ik . HIEH /N L EAE /MR
P2 1 CBIR (4 BH P 40 M 43550 2 AT 1 /)
JEE A s CBIR g BE 240 e o 0 k3 38 ™
Berrendero 25197 41 % B EAE Y527 CBIR 34
W0 5 /IN R P 2 D RE SR AR BE B DA OC . LR
Bl CBIR 7£ EAE 1 a] e HAG P R 4 T, JLxT
EAE &A= Kk JE 5200 A] 5838 8 /N840 LA 5 1
Bg%E I S

SLEGFEHT L CBIR 15105 %t EAE #12: D RE Sl
MR EE R A —2 ", 198 CBIR sk )G
AT IR ITE RIBRR (2-AG) BT 72 A= i P4 S 1
A5 A R B 9T R AR S M CBIR 45 it 7
SR141716 A(SRD) T T EAE /) A4 B Bt 8] (4
REJGEE 5 RO HERT, P2 D) RREL B = T X R
410, AW CBIR B E2 5T EAE &4 kJEd
PN DR A ST A TR 3 Y HOR (il EAE /B
B8 CBIR 1 ik, 455 & B CBIR i %3k 4 EAE
/0N BRI P 22 ) R A ) o i X R A S U . eSS
ATk I CBIR i KB 4UH B+ EAE /R IL-10
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(e B B S8 T 1 TL-17 . 116, TNF-o [ ¥ Ji [
fik. TL-10 & i Th2 407 A i it 4 W 7]
TR R TR T R R EA . W
AWFFUESE TL-10 7KF-F = 78 MS 119 G 58 9 B e
A B RS ERY . IL-17 i Thl7 405
W IL-6 H Th2 40 43 . TNF-o B Thl 40 i 5
Wh, X2 T 4 RT3 R RIEH . 2 575 5
FARAE R 5 Hodp TL-17A RS R 4 R 40
GBS 0 2R 4 D) AH G, 18 55 0 1 7™ S R A
KT, CBIR AIJE s 2 7 B 1 B K R B 32 %
PER TR . BF78 4 IO ) 40 M B 5 402 % PR
BilJ& TNF-o 4l 84t 7T i 5 CBIR mRNA [y 4
BN AWFFE R CBIR i %3k EAE /N RS HE41 41
o IL-10 Bve T . 1 1L-17 . 1L-6 . TNF-o [
FEAG. X CBIR nfRE2 5 T EAE kS L&,
FHHA —E R ER .

S5 LR AR M 4 R 40 CBIR i 335 B8 0% Ik
% EAE (R AEFN R SR  3XFRE F AT g2 38 0 15 240
HLPR T RSB . A Ja AT TR — 2 PR A
5% EAE /N CBIR (19355728 b B A AL - o =
R MS B3R YT SR s BT 8%

(& % 3T #k]
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