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Research progress on the role of endocannabinoid system in promoting

brain health through exercise
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Abstract: In recent years, many brain health problems, such as Alzheimer's disease, Parkinson's disease, depression
and obesity caused by central nervous system dysfunction, have received wide attention. Endocannabinoids are a
class of important neuromodulators and key active factors regulating energy homeostasis in the brain. They are
closely related to the occurrence and development of many neurodegenerative diseases and brain health problems,
and are regarded as potential intervention targets for many central nervous system dysfunctions. A large number of
studies have shown that regular exercise can effectively improve or alleviate the dysfunction of central nervous
system, reduce the risk of Alzheimer's disease, Parkinson's disease, depression and obesity, and plays a positive role
in promoting the brain health, whilst endocannabinoid system may be involved in the process. In addition,
endocannabinoid system can also promote exercise participation by regulating the function of the reward system,
and form a virtuous cycle with the process of exercise promoting brain health. This paper systematically discusses
the structure and biological function of endocannabinoid system, the interaction between exercise and

endocannabinoid system, the role of endocannabinoid system in the prevention and treatment of central nervous
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system dysfunction and obesity through exercise, so as to provide a new perspective and research approach for the

theory of promoting brain health through exercise.

Key words: endocannabinoid; exercise; central nervous system; brain health

AR, HXME R D REFEAG 5 K — R 5
I ke R I IR A 1 5, BT R RIEER T (Alzheimer’s
disease, AD). H4%:#&J (Parkinson’s disease, PD) #ll
FNARYE (depression) 55, HEREHE NEFEFALEL,
FIT = AR A 5% R 45 U 4 (disability adjusted life year,
DALY) iz #hn ", FH4h, JERE (obesity) FI %4
R BN N2 —Fr X ph 2 R D fe 7 8 BT
IR, JREN SR AT N ST i
T 2B SO B RS, 0 A R A g e
A TR B BT, AR RZHP A4 R
Gup R ek Z V1SR R B iE T i, 1 B R L
TR IR IR (1) 9593 T -5 38 B VR 97 SR 1N il X
— A TAFAHPF TR BRI 2 R SRR,
183N T PR A ROR G h 20 1R AT 10 A8 i F8 oa2>
BRI &R B 2021 4 — TE RN,
BT TRT X 2 Pl 28 22 G503 B8 8 IR 155 7 AR AR
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PR KRR R4 (endocannabinoid system, ECS)
T MITIZAAE T NG 5SS RS, HAEWE
TRy, FArT B REEIE. 5% il kRS
JiTH RIE T BEAEH P O RIESE, ECS 5
B[R IR HE BRI - DR AR RE A A JREAE S5 5 0
VIR, AL APTIE AR IR 2 3R GE0 7 7E 1Y
IR A T YR KRR R A S K A R
#il] (long-term depression, LTD) A& B# & 7 )2 - SCIR A4
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(cannabinoid receptor type 1, CBIR) [ 1A M A HI
Ihag D JoE b e AR BN, —IKE R
12 2y RT3 1 5 IR KRR R R AR A VUM R 24
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ECS F 22 tH I KRR 24K . IR DA &2
SRR A R PR, s R A% R MR
MR RG. NIERMERRERAFZH AEA, 2-
1645 VU I 12 H i (2-arachidonoyl glycerol, 2-AG). JH
L7 B S0 o L A N ] e A s
Jig ZEE R i ARk M ECS 4 Bl 55 B i g B
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e i o e, g i R I A/ AR R B 1 56
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G EAMBBZE. AT iiE, BAFEIEG &
EEESZ AR KR 2 5244, i1 GPRS5. TRPVI
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e M AEEVIMBR Y BT AEA, 2-AG
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BB NHE . KIS B4 = i 107 R T e 7 At g 110 35 2
HETHIH] CBIR ik, X —EfE ERfae
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TN R RN B AW RAESE, AR AR
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eI 2 ER R, e dbiash s B, A E
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G R F B B, KA E IS S
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B PY, Muguruza 25 P (IRF IR, @3Bl
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REFRE T AAT AERE I T 0 L B . 2 BURE IR
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PR IR BT, L PR 2 G P A 48338 TR 5 R Al £
WO T EAT N SEST N, Rk, B
2 BUCN, JEREE—ERE LET “hikma R
G, HAET, 2ERA 20 N, AR 300
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25 BV BTNl 3K AT RE SR I 41 4 AR i ok
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& i i AL 25 F IR I R T e /K A ik A B, A
P9 N- BRI B IR I 2 Bl R i 208 B B,
HEAT 8 h A 508 Bl T 32 v A0 e 3 Ak P S i T 1k A 7K
PR RS PR, A € T I L 2t A € R iy 4 4
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JeE B 1 1L %% AEA /K5 CBIR #a T 1E & KF,
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TEIZ BB iA AR AT B A B .
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M 4 AR 7 A2 — b ER PR A 2B A7 P AR 51 R 1)
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HIAIEREAE ] . BUAh, PR RERT i R £
B ot, IEISCIRAEZ B £ R ™, CB2R #
175 J5 AT I 0 RS - SOIRAAR /N i S5 28 3 A e T
FZ JORE W, I, ECS BNVATT A4 AR 1) B
FE AL AT SR A AN R ST 3R At 1 18 5 TR
M4 AR5 AR 3 . 5L 7F 1992 4F, Sasco 2% M9 gt %
1916-1950 4= 11 [A] 3t 3¢ T Harvard I Pennsylvania
KW S R B RFA AT TIBEE T, KW
K57 S 18] AN SRR AR B 3 3l N B B I A e
SRR XK B B PR, 2006 4F, Logroscino 4 7
MR 10 714 44 Harvard KA R0 FERE—DAESE T &
GBS PD R XS (R AAAE A G 2 R R IR
Rikge L R, S REzh 5 R F s G PD &
H SRR Re S B AE A Y. BT
J& PD B3 KW R B8 34T R D ReAS 21 B 2L
2, HMLHI ] Re Sia sh & Ry 1 F b 22 m] 22
P o P, | RIS AT B I Z0RA N CBIR
Fik, HBRERAERKT W, e AR K Rt
174 B E T, Higg)DhaelEsa a8 oas, sok
&N CBIR Ml G- T 15 5 W15 8 1 4 FRi&K
FREAC, R, SR M R K IR
B, G- BAMGS S WA T 4 wEad AR
WRR AR Gq FHEH o WIHEThEE, {2k N IR
KIREAER, EHSHEARRMATE CBIR 4547
RAK RIS, i o Ak pr A = B Y, %
W ECS 25 [igahifi i )= - SURMA A s B B 0
MR IS B DI REFEG I FE . DR, SUiRAE
2R R A () ECS 7] M 02 2 5 o035 i 4 AR i iz
ENAT N BEERS  BE B A W EpL 2 — B
3.3 ECSHEHEMERIERIFTIA

H AT, AABRE OB — M WS #h 85 o
K H WHO W Bor, A BREFE RMARAE /1 3 4
I NH =I5 100 . BEFEERIE, ECS 25 [ 4IHRAE
MR A ML, FARAE 28 2 LG AEA FiT 2-AG 7K~
23 R ®P, CBIR Al CB2R 761 25 1 15 J5 i 24
Py T EEAO D, CB2R 3 L A T E AR
AT NI, T CBIR 6t = 550G i S5 8 P etk (1)
KB BBHIE P, CBIR ] fy A 45 N Fiv - Ak -
B b it (the hypothalamic-pituitary-adrenal axis, HPA),
Je ik FE A SEGIAR BB N N, Ak, fi
FH BT 25 H i T B 1) 77 JZL 184 fe 8 2% il AR AT
9 M, Alerba % B JE i 75 K BUM Y vE N CBIR Al
CB2R oy, Al PRid = A Pral Al e R . ix s
WEHESE R, ECS 3 1t PR TT R 2 H0AI0E 21 22 (1) &

WU Z —. FAE 1978 4£, Brown %5 P K3, 12
BN LR FR AT R AR AR RE A AR, 25
SRR 22 (AT FTAESE T At 103X — W B Bl
FAWIERN, BB A [FIFE BE A0 ARRE 35 A AR 52
M i ik 7 AR, Stensson 25 PR UERE, HUFH
2 G AR B 1) ABA R 2-AG KP T+, RIE
PUMABIEF . Heyman 25 U (R 50 &I, KB [AIfK
5 R 3 )y ) 4 o Y e A 2 IR I A R, kT
01 AEA. 2-AG Fll CBIR ik, bW, i3
AL E T ECS 3 P2 a3k 4 ] i i 5 14 p 2 AE K
K FRIE, FHRMEaTEME, PPN .
4b, Ludtke %5 B2 (5256 22 08, 001 s i B2 195 e 7K
i ity 5 R T 6 H v IS i S TT R 35 4R = ECS BIZ 3)
PEEEJR AN . H BT, ECS Sk £ 1wt 5t
M FE PRI AR R 2=, AN AT R
SIE5E FRE . BRI BRI A o 1,
3.4 ECS5M/RZ GBS EIBAE

RO 7R % 1 BRI S A BREE — KA 2 IR AT PR AR,
HOHHE FEERIUCNRACIZSh AL B H 2218 . I
LU B B- VE M A B B R I FE R AL Tau &
F, SEC ) AERRT K 4 4O R A5 1 BT R
IRUFERTR I R TR R B N 28R iz 4 -
Ft, it 2050 4> BRE R 2K i B AR KA 1A,
TR A 2 RN SR A R YT 45 gl Y BT R 9k
B B S B R i H 21 ECS kAT &
s B, B T B, CBIR BE 1T FR IR A Ca™ IR,
PO R BR B, 386 5040 2278 77 K7 1 3R 0k F
2 R U 2014 47, Manuel 25 2 [ TN N,
Jili ] CBIR 7E ] 7R 9% it B A A b LA B 2R AT,
{H AR AT ARk 3R R . TEHR AR R,
CB2R 1t AD F % i3 BE o R 3 084 FH o Cristino
2 VB R OR, B R DI BRI /N BB B )N i o 4
fis CB2R /K- FRFEE N, HIN AR5 #H &R
PRI RIE MG J% . Ferndndez-Ruiz %5 'Y ({1#f ¢
BRI, BRI i B B 3 T A7 TR R K 1
2-AG HA B- FEMFEE BUIAR, RIS K5 2
TR sz Jof 441 e g F e 1 e /K e st P 3R, I I
ATRE S WA RAE K A K. Bbah, M+ 2-AG K
S T v T A B AT AR B AR R T A R 1
SRR 2 [T SR B, 32 Bl AT DL BRAR BT R 2R i BRI
B RURSE, T 08 2 5 S PR i 38 I R A0 A 7K
i B- YR BE BN B4 2R (o b U0, i@ sk Ar
Bee AR B] 7R 2 e R 75 /N SRR L VA ) 2 2 B- YE R A 2R
F, REAE RAE, AR B- Ve FEE B TR .
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