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i U5 25 %5 3% [ ¥ (brain-derived neurotrophic fac-
tor, BDNF) 5 fiJ5 % & -95 & H (postsynaptic densi-
ty protein 95, PSD-95) . % filt & ( synaptophysin,
SYP) A% Z #0811 (target of rapamycin, mTOR)
e AL, PRFT CBD Zififf/IN BRI ARAE IR 1 1 T e ] g
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1.1 iKFI SR KRB (K Rtk TR
FIRA AL S .20191019) ;4 Ak ( i 75 5 1 24
HIRAHE, #5 . H10980141) ; it i — 80 (1% [ Bio-
Froxx 2 ), it 5. 20190422 ) ; /N . BDNF , PSD-95 |
SYP .mTOR  FtFEK e 2 W B I 2 X501 6 (L vl K A
R A R A F, it 5. 20201222-20520A
20201222-22168A .  20201222-22084A . 20201222-
21729A) . ZYIRe AR AL AR = 3O L (38
Thermo Fisher Scientific ) ; fmy i 2 3¢ A ( B IZE 4 /K
VIR RATD) .
1.2 SEIEZh4 4 F# SPF 40 ICR /MR 45 H Hf
PE R 20 ~25 ¢, T R BER 2= 0 3 12
BB, AR PV ATIE S . SCXK () K2020-0004, i FH 1F
/N EUAEDRHME SR DB T B B B R R 2 S 5 B
Yy s B A LR sy 34 5 1 (23 £2) CHYTETR
TR ZE N, S 20 M 1) = 3 K& R 4P, 12 h
HiliEgrg =
1.3 7k
1.3.1 A SR E I A 5m 45 H/NR
NSRS d WG, o 5 4, A9 H,
IEF R RALIE R K, A4 A1 LUS M R
TS AR, BT T 6N TS T
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mg/ kg 4 Ak, CBD K51 #4145 7 25 mg/kg CBD,
CBD B4 T 50 mg/kg CBD  IEFIHI N 2% 1y
- — 80 KA, % 10 ml/kg RFRBEITHE'S | 7045
FUNRAT AT 1 h i#47,

1.3.2 iTAHFEE

1.3.2.1 WEKs  B/NEIE 50 em x50 em 11
W4T B BTG S AR E . SMART 3.0 34400
L0 R/NEAED M 6 min B9 B0 R AR, [RIHE
S/NBRIED 3 9 30 em x 30 em X I B Y B
RN E] , 4307 o 7 3 1 B A R[] 1% T 40
.

1.3.2.2 GRIAVEIKSEE BN EURE 542 18 em,
JKIEL(25 £2) °C IR 20 em B IS G H 30 vk , WL
%% 8 min,SMART 3. 0 K {Fid st/ 6 min AFHET
], I /N BRI AR Sl st 8] (5 s Rl B L
1.3.3 A fufgiriem

1.3.3.1 FEARENRE 1T FLREHNIG, %
ZH /N BRI , Ab B8N BRI B F oK I, i B
AT Z A B LB P E T - 80 CIRAMA#
o VIS 12 9 I ERIINA PBS ¥, 215
FEFRAL) I 5843 ,12 000 r/min B0 15 min, B F
WT 4 CIRAFR .

1.3.3.2 ELISA FiE#HATH G IRl e &EMW
ZH bR UE SR FLANZS O B, B vf o LA A [ v
PIBRAE R 50wl 78 B AR g A L AR ARE 5 L o
JEE AR BRI 40 ., SR PRI INAE & 10 l, B3AL
AR 100 wl, 25 FAFLERAN ., FH B R B4
JE 37 CHE 60 min, YEEKWIER S WEHIT,

BALEE A B A T AF) B 4 50 wl,37 C
R 15 min,j]ﬂ)\@;(_l_l:i&‘ 50 wl, LA 450 nm 53
FAR T £ 2% LAY IO E (optical density, OD) , LA
B e BE RS AL BR , OD (B AR bR, 2 bR v
Mgk, ikt 2 7 B X535 ypne = 0. 0034x +
0.1095 (R2 = 0.9982) | ypy_os = 0. 117x + 0. 0956
(R2 =0.9989) | yqp = 0.0652x + 0.0865 (R2 =
0.9976) .y, q0n =0. 0553x +0. 0833 (R2 =0. 9998) ,
1.4 Stz R SPSS 23. 0 #/4- kb FHAHE
GELL x x5 TR DI R T 22 0 A kAT 4 ) 22
L#, P <0.05 WESASIHE L,

2 R

2.1 CBD X#IEBHEH/NRH HIWHRMmE k1
AT, 5 1 5 X B EE A7 2] 7 v o DX 2
FEE A He AP g X336 B0 B () 7 40 Bb A J 2 459 1A
WK (F =3.522 2.841 2.110, P <0.05), 5
RIGI A L, CBD AR 12 41 7 g DX 3l i fe 7 40
LU | g DX Bl s E]E 43 bR B R B T
(P<0.05), 44 /N 37 52 56 % sh B0k WKL 1,
DL 255 CBD XN i/ B B 2 0 A5 R A
FH 91 BAE/INER G 8 & AT Rt B S8

2.2 CBD X#IARE/NRSRIBFFASSIAIRM
32 AL, S5 IEH O R H BRI /N BRI AS st
[ e R (F =3.772, P<0.01), Sl
ZH AR EE , CBD IG5 2 2H A BH 4 X6 B 20 AS Bl Bsf ] B 99
FEIIFREAR (P <0.05), DL &5 R B CBD XA
FE/INEA IR Sk A BT

#z1 CBD XHMEE/NRY BRI (n=9,x £5)

2151 FHE (mg/kg) ok XBIE SRR A A (%) R IXISE ST E A (% ) SRR (em)
IEH X iR - 13.42 £8.57 5.39 +4.51 3784.30 +1 623.81
BT - 4.39 +1.90" 1.47 +0.60* 2 450.76 +984.80*
CBD fi7 & 25 11.18 +5.33* 5.62£4.14* 4017.31 £1 096.6 *
CBD =il it 50 5.60 +5.83 2.34+2.92 3038.95 +1475.17
[{ER ol 10 6.01 £5.68 2.35+2.44 3571.57 +28.86

SIEE X IR P <0. 05 ; 5B L. * P <0.05

El1 CBD &R R A 35 556 & sh ik A 54 i
AL IEF T IRAL BRI ;€. CBD IR E4L ;D CBD S &4 E . BHPEXT R4
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&2 CBD XHMEREE/NRSRIB HEA SER IR (n =9 ,x =)

2451 F 4t (mg/ke) ANBhHE E 5y (% )
1EH X R - 23.39 +13.88
TR - 53.55 +15.48"
CBD 15 & 25 33.43 £17.49"
CBD = 7 & 50 47.17 £18.61

ek il 10 29.11 +24.57*

SIEF X IR L M P <0. 01 ; SHERIZH 4. * P <0.05

2.3 CBD X#l#R4#F/NR B S FNETE & E 1 BDNF
RERRMm W& 2 T ERTHULZ, 51 %R
AR MR 4] BDNF ¥R T (F =2.805, P
<0.05), SHRIZ A EL, CBD K54 41 BDNF ¥
JEW R (P <0.01) . 7RIS LT %24 2 [H
BDNF ¥ B2 oW i 22 5. LA B 45 R 3R W] CBD fE
HENAARAE /N B AT )2 BDNF VR EE

E 2 CBD *#MERH/NRiESFRTELE Z + BDNF iR BRI &0
A IEH X IR ;B:*ﬁﬂgﬂ;c :CBD IG5 41 ;D:CBD Al s
E: FEHHXT R SIEF X IRl A . F P < 0. 05 SRl g, = P
<0.01

2.4 CBD X#EBH/NRIESMBIEEE H PSD-
95 RERIRME R 3 AT, EERIA LR, SIER
X HR 4 A L, 58 20 PSD-95 W BE ] W R [ (F =
8.401, P<0.01), S5HAILAH L, CBD L5 & 41
(P <0.05) FIFHPEXTHEZH (P <0.01) PSD-95 #¢ &)
WA 34 &, 1 CBD (Rl i 4 PSD-95 MR A7 1 /=
#(P=0.075), TR LA LI, £ 41 2 1] PSD9Y5
WEXIIC W25 5, DL E 25 SRR CBD REsE findm
ABHE /N BRAT AR K )22 PSD-95 AR EE

2.5 CBD X###F/NMRBSMBEHEE B SYP
REREIE I 4 Al 510w X LA E , R
4 SYP VR EAEWGE S B R R (F =9.523, P <
0.01), SHERIZIAHLL, CBD K541 .CBD /&7 &
LRI PR X6 R A 7 08 Eh v SYP vk B 35 B G 3 v (P
<0.01), W& )ZH, SHEAZAH G, CBD k7] &
0 SYP W EHAE (F =7.824,P <0.05) , DA %5
FU CBD BEXG INANAREE /N B S R TH L 2 SYP

A

& 3 CBD 8RR D ANFTEA R Z F PSD-95 iR B RIS
A IEH N IR B BEI4L, €. CBD KA FE 41 ; D CBD 54 ;
E . BAPEST B2 s 55 1E 3 X BRAL LA . ™ P <0. 01 s SRR LA . * P <
0.05,"*P<0.01

El4 CBD xiER#/NRIEDSFIRIH L E & SYP iR BRI RN
A IEHE X HRZH s B AAIZH 5 C. CBD G575 40 ; D CBD @3l &4 5
B BEHEXT HEA ; 5 03 X B 4R . ™ P <0. 01 SRIAIAI AL, * P <
0.05," *P<0.01

2.6 CBD X &R #£/MRiEDFEIEN R EH mTOR
REERIRE &5 AT RN I O R R R
AL BRI mTORMR EE I i e ( F =13. 013,

E 5 CBD x#88H/NRIESMETEEZ S mTOR R EH 2N
A TEH X IR ;B BIRIZH , C. CBD (K41 ; D CBD B Hl 4 4H ;
E: FHEXT BB 51ER M IR L. * P <0.05,% P <0.01; 5 RIH
e, " * P <0.01
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P<0.01), SHAI4 AL, CBD K5 &4 | &5 &=
ZH RN BH P X6 BB 20 mTOR ¥ B & L F+ (P <
0.01), TERGHIEZJZE DX B, 5 1E 5 X BEZH A Lo, A
ZH mTOR YRJEFEAR(F =2.888, P <0.05), SHEA!
ZHAH L, CBD 541 mTOR H \ 34 & (P <0.01)
DL 25 RFEH CBD REXG nm AR EE /1N B b A iy 45
J¢ 2 mTOR I3

PARAE R ist e A MR EEZ N RS 500K
MBI , AL W AT . M E SR = R UL
F AMRARASTS BT B R R & R G E 4, &
BRI SR EE, CBD fEAKKRPARA
FE S A2 A O B, e A X e, O
WAL, WU BT 7R 4% 1 BRE (A 4 2% 45
JEE S5 7 T A5 A AEDTIARAE T S ALl o aiF 52

ARSI fift FH 4 MG — BT AR 2 A by PR X
1R, TR B AT 32 5 2 fish B 11 /KT IR 1 g 1 b
ZItIM A K BDNF 250 22 0] 3 v At 7
PR A B 5, HOKE I IR T 2 g uE B AR B
HIRE B9 &5 IR 97 o R R EAE YT, PSD-95 Al
SYP JZ Al i Fe e bR & W, ATm g /R O
CBD BEM e IAREE /N BB AT A 4 23; @ CBD
RETRE L IR AREE /N BT A0 K2 JZ o BDNF, PSD-95
K, KHT# 2 5 D SYP .mTOR 7K P33k,
AL UL, CBD 1R TAIARAEE /N B FRAR AR F 5 58 fi mT
IAPEAR A S AR YA P 5 mTOR {5538 5 1B
REYl, AT KB, AN O] B R R
FREBITACAEAT Hy, BRI 5 mTOR 15516 M.
CBD w] 3 1 75 ] ¥ &5 b BDNF-TrkB-mTOR 3 % 1)
T DA 2 FE I VE S TR) At A A /N B P

IR B T 1) 5 fgh ] 98 M g A A 5 A 6 AR
BATA SRR Z AL, H T4 2 i 1] A5 e 1 5 &, A
B AR AT /NI B 25 e A EL AT DLW B ) 2
CBD Al PR b8 17 /I BRI AR AT S, HLe A
5596 Ty SR A% B2 2 BDNF | 58 il 2 (/K B
Ko
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Cannabidiol up-regulates BDNF and synaptic protein

to exert antidepressant effects
Yang Yan', Ma Tengteng' , Bian Yujng', Gu Jiangna', Sun Yuyuan',

Wen Zhenyong', Xie Jianping’, Yuan Yun', Guo Ying'
('School of Basic Medical Sciences, Kunming Medical University, Kunming 650000,
*Library, Yunnan Minzu University, Kunming 650000)

Abstract

its possible mechanism. Methods

Objective To study the rapid antidepressant effects of cannabioiol (CBD) on depression-like mice and

Chronic restraint was used to establish a mouse depression model. The test mice

were divided into 5 groups: normal control group, model group, positive control group, CBD low-dose group
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4 C57/BLOJ Z2 43 0 1E K Ab FRZH RIS PR R A, 7 R AR
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Western blot 2 AR M 2 ¥ H 4121 mTOR Hl p-mTOR ( Ser2448 )
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HIE A BB T, HAEME T RUE S L, 4
AL 2 se AN, R I R A UH A T RE 2R BR T2
PERE RS  AEAR DA W58 S AR A AU 0T
GEYR IS PR L ) 5 AW AR A 52 R, PRIk, 12250
STBURYE /a8 S UL AL € lli-S e R R AVIVAT € SN (B
PR B T R B 52 M), WF 5848 A 0T
GEYRIIE PR LAY AR T 4 1, IR A
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1 #MREFZE

1.1 Sz 60 H 7 iy C57/BL6J /ML (40
FUMEPE 20 HUBEYE ) W [ VT 95 46 % 25 R A R
Al AT 17 ~20 g, TEARMESCI E KT [ £l

(25 mg/kg) and CBD high-dose group (50 mg/kg). The mice in each group were given intragastric administration
one hour before the behavioral experiment. After the behavioral experiment, the hippocampus and prefrontal cortex
specimens were collected, and brain-derived neurotrophic factor ( BDNF') , postsynaptic density protein 95 ( PSD-
95), synaptophysin (SYP) and target of rapamycin (mTOR) were tested by ELISA. Results Compared with the
model group, the central area activity distance percentage, the central area activity time percentage and total dis-
tance increased in the open field experiment in the CBD low-dose group. Compared with the model group, the per-
centage of immobility in the forced swimming experiment in the low-dose CBD group decreased. The ELISA test re-
sults showed that CBD could rapidly increase the concentration of BDNF and PSD-95 in the prefrontal cortex, as
well as the concentration of SYP and mTOR in the hippocampus and prefrontal cortex. Conclusion CBD can rap-
idly improve the behavioral performance of depression-like mice, and rapidly up-regulate the level of BDNF and
synaptic protein in the hippocampus or prefrontal cortex.

Key words cannabidiol ; antidepressant effects; prefrontal cortex; hippocampus



