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Abstract: Depression was a disease that was difficult to control, and satisfactory medication was lacking. From this perspective, the
discovery of new pathogenesis for depression had important significance for the development of antidepressant drugs. In recent
years, studies have found that depression was closely related to the disturbance of endocannabinoid system (ECS), but the
mechanism involved was complex. At present, it was a new way to treat depression through the regulation of ECS, and traditional
Chinese medicine had some natural advantages in this way. In this regard, the development of new antidepressant drugs had broad
research prospects. In view of this, present study analyzed the relationship between ECS and depression, and also analyzed the
antidepressant effects of ECS mediated by traditional Chinese medicine. The main purpose of this study was to provide a reference
for the research of the pathogenesis of depression, and provide new strategies for the development of antidepressant drugs.
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A RN RO TT IVARIE TR A . LEXTHIARYE K
LI, W 2R SCRE T DRSPS 25
IR, RSS2 b i B = e ARIER U
Ji7 3 B R D R U PR TR R AR B, (H
X FOVISRE T S 2 P ) 8 B TR 97 o) SR R IR 5 TS AN
. I Ek, E ANEEKRRKR RS
(endocannabinoid system, ECS) &7 #IHRAE 1) 8 2%
R R SZ B DT, H95E ECS 1558 1 1 O FIARAE
TBIT U £ . AR R, v = 24 DR L AE H AR AE
BT MR T RO R S AL, DARR R, —
B 24 K g R BRI 5 ECS W HIARSE, JF
HIZWA IR R W N 25 b FHRAEH T BCS 19T
ARV B B AT )2 A LR 5
1 ECS

ECS f2 N oA dseo | iz A 23 it R 2
—, FERRRREREZAE . WM RR R & H A A
Bt AH OC B B ZHL ST . R BR 2R 2 Rt 9 A 22 2 K
iRz 1 /2 B2 4K (type 1/2 cannabinoid receptor,
CBIR/CB2R), FE# AT y-2 % T & (y-aminobutyric
acid, GABA) ReRMIAEIR (glutamic acid, Glu) fE
PR TORAMANS, 57 5T IR0 22388 o AR IR0 B
TAPEAE R, CB2R EF A F/MNE R4, 2
TR o3 240 B AN 48 70 R 4 S e R 15 A FHIST. A T
MM KRR ZE, —ERERRRZEESE T
ECS MAEW2EfE,  Gnilsit 5244 A7 BH 5 71l 1 0
K V L 1(transient receptor potential vanilloid 1,
TRPV D AL BG4 S TE YOS 3 74 (peroxisome
proliferator-activated receptors, PPARs) ), 54h, G
HAMMEZR (G protein-coupled receptor, GPR)
18. GPR55. GPR119 thiEZ 5 ECS [y e pilYl,
Hrf, GPR55 H 54 8 CBIR FI CB2R 45ty BA7
Fir Xl AHER 73 KRR e S GPRSS 456 IF K AR
F, GPRS55 A A Jyae — M SL Y R R 28 %2
R, 5RRER 245G N IR R R F2H 2
B, il N-{EADUIEIE CBElZ (N-arachidonoyl-
ethanolamide, AEA) A1 2-4¢ 4= DU ER H iyl (2-
arachidonoyl glycerol, 2-AG), HJMRfdERM S
BRI, AR5 AT R 5 IR /E T S Al AT R A 1)
CBIR F1 CB2RI™, b4, A 2 RS JE KRR
% N-AEAEBE B2 ( N-palmitoylethanolamide
PEA) FIyHEL 2 BB (oleoylethanolamide, OEA),
PEA. OEA 5 AEA —#F, ¥J7E N-BEIEBEAREE 2B
i % AE B¢ D ( N-acylphosphatidylethanolamine

phospholipase D, NAPE-PLD) FIAYIER T & i,
R T 5% fuh 5 52 A4 B0 5 P9 U4 KRR 3R I S
(endocannabinoid membrane transporters, EMT) 7E
RMNARALE T 5 B2 1 IR IR e i K b Bt (fatty acid
amide hydrolase, FAAH) Qi A Bl AfE A DU I
2 (arachidonic acid, AA) 2, ECS HHI KRS
Ji B /& NAPE-PLD A1 — 14 J& H ith i5 i 8% -o/B
(diacylglycerol lipase-a/f, DAGL-a/B), NAPE-PLD
FER NI A T B O B ik AL & AEA,
DAGL-a/B W 3= 2245 — e H il i 5K 2-AG, X
2 PR R 2 & RUBESA 0 85 KPR T3], ECS Hr R
JBR 2 AU B 32 B FAAH AN B H i iR i
(monoacylglycerol lipase, MAGL), 435|451 7 it
AEA 1 2-AGUS), B 13X 2 F AR, &S -2
(cyclooxygenase-2, COX-2)tH AR AEA #12-AG,
HA AT P IR R AT A0,
2 ECS SHIEME

AR, KM FEREH ECS VR R IR 3R &
HZ AR T AR 2 RS S HARE R AR B,
WL IR ECS 155 A A A 5 AARAE A SSH Zh
REFRAT -
2.1 RWEMXHESHNERE

oK B i PRAN G PR T AOBIETER T, AR KRR R
KPR AR5 SR E R R 2 U0AH G . A BT ST AE 4
HIE R AR L5 AR P A B AEA A 2-AG K2
A T REARIS16), T ZEARISAE B A2 18 DR ot
LT ARG BT, AR, ASE TR G
SRR AT RE B2 4 = ABA B{ 2-AG 7K-F1820,
SEoR YRR RRER 7T Be B PUaimiss ik, B KRR
R AA — & i P asE il . &ut 545 50,
AEA T 2-AG 413 BIHTHIAR A FI AT e 5 ik ik e 2
5 7= AT (brain-derived neurotrophic factor, BDNF)
S RE =R NS T S ]2 AR NG S [EE 5
#H (mammalian target of rapamycin, mTOR) {5
T AR 1220 R AR R f R SR A Y 1 R 2304
Ko WA, AWK, 5 AEA S5HISELLE PEA
AT LUK 5 PG R 22 TR 25 2424, $20R PEA A
TEAERIPUITE . BEJS, AT HESE T PEA HIT
FIARAE RS, I PEA HAAMERIFIIRE, FMEIY
A PEA 5 2 3 B35 118 VS W] 00 R A0S
(chronic unpredictable mild stress, CUMS) K.
HABREAT 9, JF HLFRAR T SR AR 2R K R L7 o e
PANCHE = AR e 12 A VIR =K AN
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WU, [RIBSIL 38 i 1 #h2E F2 - KR EE, T
PPAR-a #iA st PEA RFEIX LA F VB TE#E 5
BB, AT R PEA A5 PPAR-o il
VY Z 22 B R A=) S AARRE RS, $27K PPAR-a
I FHIMRAEY %125 PEA KIPTIMTER A %
LR, BT 2-AG. AEA fll PEA, OEA BRI
T E M PTIARIEPERT, E4RIE, OEA HIHtilAlfE
5 BT T I E 28R I HI I AH OGRS, B
PRI FRIRAR . HREERE, KF
IBEHIEAE A E IR B, AkiER I
B SRR S HAE S RN AEA.
OEA 1 PEA /K- Ef <, Rk B A
KIREAS 5 58 B TR IR . BR T RAE
AW EAT S PR DR RR 308 TT RELE 4E R 1L 57
I8 P 5 48 1 M )y B 7 D WS VRIS RE 38 759 A HE AR R
PERIBY, Hipit—LHot.
22 MIEMAMREREZHESHIENE

CBIR 1 CB2R i a4/ S HIFUHIARE H C
fRIEBY, Hrr, CBIR EEZHMZITT, 1 CB2R
DU =T A . AP AR, CBIR BUE
MM EHNETES 5-B A K
( 5-hydroxytryptamine, 5-HT) fgf1%H'H LR &
(noradrenaline, NA) Re[FI#EB2, & KRR
fik ] 9B A () B BRE3T, F SR AMIN A A A% - AR B AL A 22 B
% R A A 356 1) 400 7] 34 S 40 i A0 S B O 12
(extracellular regulated protein kinase 1/2, ERK1/2)
FIEOEPIE %, MELT CBIR, CB2R BuGfE N5
(R HTAARAE FALLST- 150 48 58 i 1 22 i B8 Ay A SR,
CB2R WU Ja Ae g BH L R30S 5 1 I A BB R -a
(tumor necrosis factor, TNF-a). CC #{LE TR A
2 (CC chemokine ligand 2, CCL2). #%H ¥ -«B
(nuclear factor-xB, NF-xB). —% L& A -2
(nitric oxide synthetase-2, NOS-2) Al COX-2 [1]5F
W, teAh, CB2R AHIPUHNANEH S Hine
R WAERT, BDNF /K-FH42 m B A — e ik
R TWIWFFEEM, CBIR IS A CB2R f) i
Prme ek R v ) S8 B IO SF, AT E 2H 2R 45
PaAnsh e ORERY, 3t 4oR CBIR A1 CB2R HI#
A BT ECEAAE R B M a i . AR,
12 BRI CB2R 0N REWE (L 2E 1 248 BT 14 4 1Y
HEFEM0, BRI DA CA2 FI CA3 XAHEMARN i AT
FEE, T4 ORI CB2R RS- F/NRR4IHL. RIE
4R 2 e 2 5 R AT, $8 CB2R B

TG 5 A I PUHARAE B AT 8 S b e 4l e 1Y T T A
X%, kR, GPRS5 YE N ECS kA
KIRESZAR,  CEIARRE 767 o LA T 7 AT 52
BORRE AR, 5 rh GPRSS B HRIAM N AT fRE
S FHVERRAT NIGRE, AR, GPRSS [HIE L
VR EAEE BTN ACE R, X AL ALE
PN GPRSS SZARURIS Ja 7= £E [ BT 46 R 2 4
A R,
2.3 ECS S iEMEXIhEErERS

Kk ) (cannabidiol, CBD) J&24 %Ik
PR PRI AR R 1 KRR, AN ECS S HLAE S s pf
P FAE A B AR BASK, CBD — B2 VT2 IR
A A RTHE 72 0 £ 844, CBD /& ECS %A 4R
Wy, Refigidd 2 R AP R A SR AE Y, $
7k ECS XHIARIEAH G Th e i i) 1T 2 0 . 1
4, CBD A LAURY Bl R ph 22386 Jot, @i 39 5-HT
FNA KCPRIEGHIAMERS); ik, CBD feFf
T Fe - A-"E _EAR (hypothalamic-pituitary- adrenal,
HPA) HIAHICTHRENS, BBk, anif=y j o
7, 5 —7J71, CBD EfgEI T BDNF-EEE
FRIAIE 52K B (tyrosine receptor kinase B, TrkB) 1#
6 SR TR K S ik T BB ), R A, ECS 7R
AOREA SC AR 7 A 25 WG W FUloE,
12 9% 2 B IR 7 7K P (R v T R o BE VA R PR R
#1% (kynurenine pathway, KP), KP 1 53Xl 2
iR, (VIR S-HT & RRIGATAR, T KP (15 FE s
2 SE SRR A S-HT /KRR, Mg &40
AIAE, Zd FEBAN S ECS R M), ASAHT
AW FAEAE TiX— 4, KB CBD MIHUINAEMN 5
i1 KP A NF-xB 130E S H 419/ 2 (interleukin,
IL) -6 FIRHCI S0, (H ECS 2 5 i B AR ML
MR TT. A, Toll FE5Z4A& (Toll-like receptor,
TLR) 3/4 Bl a5 B £ 98 i 5 A IE A bl
HIHAFFEIRC R, 1 TLR A %5 FIFESZ ECS 1
2, TLR MISARL A HER ECS 135 7] G2 i
ARAE VAT B 7 1R B0 i A i £ Rl ik iR
5, R HPA fl. GRS, B R A
S-HT R &M m e & wmr=2:, g
A A R AMARE FE B IR 2 — 052, S AR TR
i, ECS LA 5 Wl i A 75 A AR E ],
PR ECS {55 Gt Bl T ol B iE e o 2k
VA R IHIAIRE « 25 L FTIR, ECS 5 HIARIE 19 5k
BLE AT WL 1
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Fig. 1 Correlation mechanism between ECS and depression

3 hZhiEsd ECS ISR ERYE

HH R 256 T SARE AT SO I AR 3, IR AER,
EFEERIES T, T2 h 2l T & T 0
ARRESY, DA TR 255 )5, SR 2R
RO A S ECS PRI HIAEE 78 17, $Em M
W2 RN ECS IPTARZi BT iz M7
31 HHERH

ERAR L, SHEFRI, HOREAERE
77 CHEH 10 g 4 10g. A 10 g -2 15 go
SEiH 10 gy H0H 10 g HfT 6 g WEAR15g. K H
6 g) Lil, Rek12 A, I ESEEEE OB
P PEPERRE B IADIRASLS, EA RN, £
BITIVECRE B E RS AR, EAREE T BE T
BEIMEF AEA. 2-AG Al CBIR /KF, $#REH
BT BUIIAERE 5 BCS (55 38 5% . 7RI
PRETRFFE AT, W28 238 2 3 A T T e 24 Je L
Ti RIEZAE LS, AW AR 5, T
THUNER AT VUL (SR, AAT . BUSERISCH
FHRD FIPTIIALEE g0, gE R, VU EbT
FIARVE AT RE 530 AT W IRME KR RS S AT A
Ko FAMRIEIL T ML 252505 3 Fh AT

SOTH CSERE L. B AL EEJERNED B
FIASHLAIET58, Ry T “AFmior-Fi ” 1ER K &
W2, gEHRI, IX 3 FTARSE 7 AT ReiE
AT NIRPE KRR ZR R DDA E A, MRt —8
AE. IR, ARG B A A SIS
(7738, RO SPTINAR S EE R CRSEE . B
AL BIAL AR KB RHEL ABEAERARD
IPTHNAHLAIS, g5 R EIR, 2.2 g E2/ke (HiEE
BURERS S E R CUMS K RET#IE 2+ CBIR Al
CB2R Z£[X] mRNA [F583%, IG5 ECS 15 5 1%
B, AMLANNG, R TR S5 A I R R AR
YEF " 5 CBIR/CB2R-cAMP-PKA-A i i 4L
NottEgh & E H (cAMP-response element binding
protein, CREB) -BDNF {55 5l B F 30E A % .
3.2 BEIkF7E

JEANEA R RBTIAR (0, JEiRiE, JEAb
LAY 2 2 5 ECS Iisen, Hry, 38
T PR R S3 FDE AN 5 SR AN P B EEGE CBIR 5
CB2R, #&7rEAMYHTIIARE FH vl gidd ECS Hk
TR R AR A RSB . eAh, B BUIARE A
i AT LO20 R 1R - T3V i P 24 %o [ A= - Tk 7
(2:1), 15 g H#/kg. 3 g £ /keglfee N5
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ECS-BDNF-ERK 5 518 % 4035 5 AR AE & 3 L
FHIE (£ FESEH, $278 ECS 4% 1l fE 7 R A Al
FRF I BCHIASHLE o FE R AR . &k,
AT 9T R FH I 2% 25 3127 1) 0504 A K T e AR
FE IR LA, BFFE RN, CBIR RIRER4 KN
RAEFUINARAE FH (0 GRS, (B B — B 300
WHIIR A 1K) 95% LS Y B A R AF HTHMARER,
BT EY, 40 mg/kg B¢ 80 mg/kg WHIKEZ
95% L BEHEEL A T LA RS A /IS BRI 6 47 )5 8K
Rt , I B 5[0 5% FEIKH) CBIR. DAGL-a
FE BN FAAH A1 MAGL A 550661, 61145 5 R
Wi 5 RIS (0995 DR R AT LA AHAL,  $oR e
PTHNAR A F W] B8 5 KRR 2 A5 5 10 38 5t A7 AR Bk
o A ZFTCARE S AETHIER, ZE Tt
T REWRIRPUTASIE PRS0, o S
KIREAL S, W1 CBD, 4R1f 2y nl it H
A KRR MR R BL. AT, A5 TR
RS EH AR T RZHAELEN 4
T B KRR 2 (Kfb68. Kgal . Kfb28 il Kfb77) (681,
Horp, Kfb68 m[FEIE 55T CBIR A1 CB2R, i Kgal
Al Kfb28 %f CBIR 1 CB2R A EEMEEHi/EH,
Kfb77 & MR Z R aifb i CBIR ¥shi], RZ
BHAG— EPTHIALAE 0, $oR R 2 5L
AT BEYR T R 2 H R AR AR KRR 2 5% A AT A4
ECS i, FARNIHIA Rt — B 5T
33 HAHBYERS

HZEPE RO PR E A ECS 12 5,
M s R B LA E B e DA
ECS 55 KA TERTY, 150 mg/kg 21
FEIERIMEE. Y. H&. WTH AEA A

LR

LR EPNES S35

5O+Ii
i ( NAPE-PLD \_/ E

. CBIR CB2R

—

é GABA Glu 5-HT NA
AT TR

2-AG /KRG ECS 155 &8, SEmfeit K
ik v o0 22 7 DR DRI, 8 23 R T g il 1%
BRI ANARE 5 P a8 . FEARE STk K
W, WEEREEA RIGFMPTATSCR, FX ip 3
mg/kg 17 R 258 Bk AT 9 248 SE AR AR TR /N B )i
PP AR ZR /)N GRS 1 S B AT A T ) R 35
E W PARE R, JF BLE SR vk SE A R R I
CBIR A1 CB2R #5Pi5F (AM251 Al AM630) BEfS
VH R N SR I ) S A R Y, SR Y S I ) B
AR AT R 5 KRR 32 AR S A 2% 74h,
A = B gy S R I R A AR A F S A R I
5 ECS fE5 1A k02, HAREH, 50 mgkg
MR ARNERES S 7R /N RIS $ COX-2.
CBIR 1 TRPVI1 HEHRIEW T . AL, i
A B 703 B s A 0 s 2R Ak P T e 2 Y 5 KRR
FAMEE RS R T IR e, A AR MARRET,
M 25 R v & & B HUAAR 4 B i 45 F0 ik 28
TRy, W B-A AT S AREER B-IR IS,
Hr, B-ATH (25 mg/kg) HIHIIAREFH Ok &
5N CB2R HHRRIEA K0, Ry
T I AR s G 1 20 A2 FEL ) ECS PLIIAR  245 1A 7
TETF KKV -

YRTUEIE R, 24N F ECS KIEPUHIALEH]
g EER 2 Fh, H—RP A S EHEY KRR
KA, BT RBRER 2R R SGE 4
PRI G ] s 5 — T T e Hh 24 E e A v R
KRB, JE3E 58 ECS X HIAREA LA E PR3
YEF, S hnta oy N IR R RR 2 KT (R348 mT BLZ 4
AR B S 1, AT DU o & s I D RE .
25T ECS KIEEDUHIARAE FH B9 1] W 2.

KPR A
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Fig. 2 Potential pathways of traditional Chinese medicine for mediating ECS to exert antidepressant effect
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TR R W NN RIRAFAE T KRR A )
TRIRRRER, SRT,  TORGER 22 R AR KRR 2R 4 A I
TP ARAE KRR EAA I AR, e 24 rpogie RORRR 3 K K
DL, VTR E ST REZ &Y,
2y AR KR 2R A IR KR 2 A7 1) 58 3 U7
FARAE YR TT B BB E . bR T KBR R,
FAAH HI MAGL #I 71 tH A A 52 AR AE VR T
HFr 258, SRR, 2 TR KRR J BCS
AU B 175 A PR R A T A LI 24 W P B SR s
UTEER, B CBIR A CB2R S54RI i b K ik
TR AR AME S HLEI A e 0081, 2 rhog AR
PR IRRZR B SR EL S BE ] ECS UMl HT £ HIBE K
H 2t = R

AR, ECS 155 G HdkiE SR fefs 5 17
BN, RERRE(E 5 IR ERI Al 324K
A4 CBIR Z 5 #4502, 1 CBIR HIEUHIE
REFN RIS BE P2X AR LE 2 AE ), S
RUINENS BE P2Y 32K & PN R KRR 2% 1 5 A2 4
mh RIL P2Y 1 SEARLE AU KRR 3R 40 ) /N B
2 D PR O s 7 R E AR 8 AN s, H
HIC AT B FC R B CBIR SRS g A2A 246K
AR AT, T ASE ] Glu BRORES)., F
sg b, PERSHE R G CBEIE ]S HARE AR AL %
ISR, $75 ECS MIMENS fE R G IAH LA F 7T RE
FEANAISRE AR AL B SRR o o 257 SIVAIAE
I R R R AL, BRI R RS E R
SR TE R TR 2 BUR R ECS RS RV FE R
TR o

HAEAR A EARELEFNEZY R
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