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Therapeutic potential of cannabidiol and its underlying mechanisms
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ABSTRACT:

Marijuana has been used for therapeutic purpose for many centuries. Cannabinoids are the constituents in
marijuana (Cannabis sativa). Among the many cannabinoids, A-9 tetrahydrocannabinol (THC) is psychoactive.
Cannabidiol (CBD), however, devoid of psychoactive effects and is the most abundant cannabinoid. Recently,
considerable interest has been directed to the therapeutic effects of CBD. CBD may exert their effects by binding
to the variety of receptors. CB1 and CB2 are well characterized cannabinoid receptors which are G protein-coupled
receptors. CB1 receptor is primarily expressed in the nerve terminals, and regulates neuro-transmitter release in
the central nerve system. CB2 receptor is mainly expressed in non-neuronal cells outside the central nerve system
such as lymphocytes and macrophages. In addition to these receptors, CBD has been reported to produce the effects
via GPR55, TRP, 5-HT, and PPAR receptors. This review will focus on the therapeutic potential of CBD and its

underlying mechanisms.
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Fig. 1 Structure of cannabidiol (CBD).
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e L & 5 39, AR UIERMTANEAET Y ¥
~ FBFORBRHIERCR AL BT 5 2 L IER
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RIENAE LT Z LI X DImAORKIFEICE L T
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52 & TCHIRMIER 3T 5 1. CBD 231k
RIPEEIR 2 I 2 DIEFIHME T2 < A6 D08 17
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V. B FEERTIE CBD 2MepEiE caERE SN D
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PR 7 BUTHEL IR 2 98 O JF A 03 FEH L2 BR
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WCEDLDETELDOEERMZAONTE -
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CBD MMM 235 A =X 5L L CTIHIE
Mot h=> 5-HTs SR EICERT5 2
ENREZLNTWS. CBl ZAKE 5-HT3 2R
1% GABA {EfitE == —o IR L TR
0, PHIEMRGEDE TH D GABA Otz
HWZWoERZE>. CBlZA ko7 2o
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TE ) REREFEICIL, B RZER 3 <
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W 23 =y V7 EE, BROARERD DV
B2 LWHBREIC X o TREIERA H 5 DAk
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42572, CBD X 5-HTa ZBRICIERT 2 2
EREBIL TV 39,

T T NA 2—IR

TNINA = —IROEREIET I v 4 Rk
HEHAPP 6B LA —BICL o THEAIN
H73IvA RBRTTF ROMRKRENEICLD EE
n<Tns.

T NA = —IRDET IV~ A& VT4
72T, WEMD v /A4 RO 2-AG X APP %
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TInA FBATF Fo#ME, PPARy &K
ERHALTHHITHZENT v MTBWTHE S
T3 9, Ik MZEBWTH CBD 37 2
1A KB_TF ROFEMATEH S APP OpEAE
Z, PPARySAEEREN L THHTHZ LT 2
aA RBXRTF REWDIEDLZ ENRRESN
’Cl,\é 93)‘

7. CBD DEI1EH

FTRAA REWFRRY DY) A RZRIR
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Yeb b TO in vivo B L O in vitro TOHFFERE
Ko, CBD IX@mMEN R EHIERETIEZS
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ZAb e EOAFRRIEIC b BT, HLE

WCHIERZ RIE ST, B2 ER bR 0n
ZENHEINTWNS W, —HY Y 1500mg &
b MIEHEEG LT EIEZR VY. LorL CBD
DTN T D EM R o T EE TH DH T b
71 b P450 FLET S Z L0, HEEMOAT
I BERITT 2L, HTOZHEEZ TIFSZ
R ERREINTWS 9%, EEREBTHWDS
Nl e ) A4 ROBERIERIZE L TIE AR
RFETF, FNICHEER R ERRO LD Z & IX
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2o TWBN, AFEMIER 27 72 WO RIRE 7
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DL HEL HDH. A% CBD OIEHIEMN S
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AT EE S . BAE CBD 28t A A MT A
fhé LTERICASDD, CBD &4 &DD 72\ K
HOEXSHE oMM Thy, GHAEDS
WIERCEED BITIEMITHI I A R /e 2 & D
FHEICEMTH Y, EEHTHRWTDEER
BROXIRIZH 72 B0,
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ONBEN S TG Z AR L T LG TERES
RIS EMNZ . FRICIRFBEN 10 HOE ) 7
IS NTHEY D D S A B EMEOR R L
WL EENTEBY, TFXUE—OFERTDY
TR HEZO—DThbbL. ZOTNARNTT
= /= (KA BDREELTEORT AT x
J—ILThAH.

OH

/

TNT v U BRRE
NS R PR T  HED 1o
T, RN T2 v U BRBRRES L CKIZRT
DVRRIE 2 B TR SR & L CHEH LT
<T%5. gl & LTEE (+ )
WCHEH SN2 HAELH DN, ELEXD LI
T v CERBBENTIET, BOERIER
HE2BEHD. o TENE RITRRFMIC
TV Rz KIET.

2.

3. G EB#HZAEIZEMRK (GPCR)

% < DBAMBNE FICAFET D% RIET, Hi
JafEs BB 58907255 (Fig. 2). N K
s fias i, C RITMENIZS 5. HlEN
SMIFR BB A D7 SA—T7 03 d 5. fllla
T T FNEZRT D E GPCR OREEN AL
L, MiaNOL—FITiEAE L TWnD 3 &K (a,
B, YD 3OO T 2=y Mnbrd) O G
EHBar 7 2=y By 7 2=y MIHH
n, N6V Ta=y KRV T IV ERET
5. GEAOoY 7=y MIIT 4 FEEH 53,

TR b DL Goas & Gai T, Gos 1THEEMNDY 7

F%, Gol lZIEED S 7 Frainz 5. fl
ZIEENE R Gai & L7Z GPCRIC/EA L
TR A2+ 5. GPCR 1% < OEHINHEE
L CERZRIET 2ZRIERTHS.

4, TT=n @Y7 F7—F (Fig. 2)

HrFE A RZRIRTHD CBL & CB2 I
it GPCR Th 5. CB1 < CB2 Z&IKICH
YFE A RBEAT D E GEAVNZERND
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B, b ro Ty = X —EA (TTF=)b
figs 7 7 —8) (@it 55, CB1X CB2%
KRBT LT D GERITIHMED Gi Th D
O T T oAy 75— EMET S, T =

NEY 7 T —EBREELER B U R A Y

LTV —ThoiHY A2V v AMP (cAMP)

MEREND.

5. MAPK (mitogen-activated protein kinase)
— R H R (ZogEA e
A R) BFEET D EMENIZY 7 FAPMRES
o (HifalN > 7 F W ARE) . Z oMy 75
G T S HRIEEACIZE N CH D & 72 &
N RAyB DYy —EES, SHIZV T TV
IFW < OO S & 8 L Cifasz OB {s 1
(B X 0, MIRRARREIC A b & &IE . MAPK
TEAEY kiR T, EHELY Y b
52 & TIEM b, MIlRNTY A a2
5. MAPK HEIZEA Y RA vy Yy —I2k
> TEMAL S, HIREZ N OB As 7128 & 23
THIfESRE I b E b b T,

Fig. 2. Cannabinoid receptor CB1 and CB2 that
belongs the family of the seven-transmembrane G-
protein coupled receptor (GPCR). A schematic diagram
shows examples of the many signaling pathways
within a cell after activation of the receptor by binding
an agonist.

Binding of an agonist to the receptor in the plasma
membrane activates a pathway that involves G proteins
as well as cAMP-related pathways that modulate
cellular signaling. In cannabinoid CB1 and CB2
receptors, the activated Gai proteins inhibit adenyl
cyclase, the enzyme that induces formation of cAMP
from AMP. The activated Gai proteins also activate the
mitogen-activated protein kinase (MAPK) and
phosphatidylinositol 3-kinase (P13K) pathways. The
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activated Gai proteins inhibit voltage-gated Ca2* ion

channel and open voltage-gated K+ ion channel.

6. PI3SK/Akt o 7 F /&% (Akt/PKB 3 7
TR )

PI3K (ARAKA /v F K 3—FF—18) 1T
Ja Z T DDA /> h—n U VIRE
(PD) #V V(b3 52T, UV ok
PILIZEHEY v BkERETH D Akt (B
AL F=rFF—F ; PBK &bV 9) ZiEME
T5. ZOV T T IARERE TR ~ 7o i ia i Ee
BB, HAEEsE, MigoAFR L) I
bz bi=HT.

7. fHl42%% nucleus accumbens
F—RI B =2 —a 3O BE 0 5
RIS L CEIREICE ST =22 —1

VAL LTV, T ORKEOREET —
XY UREGIE T it,k—ﬂ~/¢

Bk = o — 1 AT TN O B 2 B > & ] A4
¥, RIBHATE, RPHE, WSR2 EICEZR T 5
ONRH 5. ALK T RTIEIEN R CRNZY) O B
D, bxd PRI EPFHOMIIIET 5T
oD AL OB X IR SR O SE B R LS
2, RRICHBEETEEZLNTND.

8. THRPF—VZR

MO FIIZ 2FEH Y, —DOBFRT v —
oA necrosis TH 9 —DONT R h—T A&
apoptosis THh5H. 7H h—T R IFX U V¥ FET
KL EW®RT S, 27 0= 2 30bd 5D
Wz Z LI K AHMIBEE G OMA) TH YK
JEA S EE T

TR M= R X7 w77 AflifESE programmed
cell death & \Wbihvd L9 i2, Mileaa»E &~
07T Nl L CE D ICEKRERE T I (K
JEAZR Z 32 & 7<) BRI LT, FhlEMia
DHRETHD. THRF—VAEFIERITD
DEBERHERE TH D I AR—BIXEADRESR
THT AN TOMIBITH A F LTI W IEHED 720
HIBKR CH D T A= & LTIEEL T
DM, AA T BAND EDAN—EOIEMEE
FlEal LTHIlNERE ES N, 61
DNA 239) 0 Z E IR IEICE S .
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9. FEMBE S TR

I RIT B TH D PUR O R B A5 L T
PERRT 2V AT A TH D, BAPURSMIRAT
NRTF RETHIND &P R mIC I EHE

G MEUR (MHC) 2A3_7'F &Iz s 384
% (fUifER). MHC I3HEAE T, HCOOM

N TER SN TTF R RREIND T T A
1 MRS S E D AT R T F RiNgr S
LT TA2NRHDLH. HEMEERTIIA IR
(T DHURDEAESN DN Z DA D =X AT
DOWTIEIAHATH 5.
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