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[Abstract] Learning and memory are basic and important advanced functions of the brain, and have always been a hot and
difficult research area in neuroscience. Despite the significant progress in research on learning and memory, the mechanism is still not
fully clear. Cholecystokinin (CCK), an early identified brain gut peptide, is widely distributed and involved in regulating a variety of
functions in the central nervous system. In recent years, numerous studies have shown that CCK plays an important role in the
regulation of learning and memory by affecting the function of neurons and glial cells. This article reviews the role and mechanism of
CCKin learning and memory, to provide a theoretical basis for the development of CCK-related drugs and their applications.
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Fig.1 Effects of cholecystokinin (CCK) on the brain and digestive system

I JEAC 41 i CCRPH 1 Al 228 o0 1 2 28 fih 1) 4%
L IR S kv BB VE RO VE T . A, CCRIR
AL K B H CCRBH A 0 DR 40 2] 2 fi J e A ol
28 0 R A 2% fish SRR SE G 7R A, s R I T
CCK2R 5 #7157 YM022 ff BH Wi, LA b0 58 #2718
CCK A 38 2 CCR2R P4 165 2 Fh S U b 28 50 19 5
CIE::Lc

BRI DA, KRBT R B R RE TR 4 )i b &
FEVEM . CCRIFAE I T 2 0ih sh B d k)
ZGE . Gallopin ZF2V% 3, 78K FUBH B¢ Bk s CCK
ATRELEA S AN B ARk, 51 A BRI B o 1 ol
ZICEVERALAY =, T CCK2R F5 917 LY225910 A
BELWT 1 22 0 WAL A BV E L (4 7= A, $27R CCR2R
P B A CCR Y EEAE 2 AR . 59 Ah—TiiF
YN, Wit B RS CCR ] s A BRUUT 52
28T s 7 R BRI BB 6 AR P i A
TCSELE IR, BEXT AT S8 S COR T S 2 mT 3
S IIT B A0 28T T BB A RN 5 I, CCRTRIRE
AR /N BT B8 B ST (A i 22 o0 i 28 Ak el R, i
Y5F CCRARAEHTH L-365260 584> B B[4 CCK AT FELIT
PR ABURI I S ES A T 5 B B LTP #7402 ] — B
P AR 52 CCR 7R AT /N BRVT B2 B2 5 LTP (T A
P WT AR S CAZ R S p s o R A ], K
b iR 2 3 1k AR U A F AR B R SR IE L, CCKSS 1]
AR A AR SRR S p 22 e i WAk, AR [R) AR T
L-365260 BH W2, I ib #F 53 48 /8, CCK nf 3 it
CCR2R TE B [ J5 v 8 4 HE VR 1 28 50 11 28 fik T 90 4
H CCKRE A I 37 K T HAD A i 2 e RNTE 2

BZ, CCK ]I CCK2R B a1 5 FEr fz i v
i RE R R 2T A 2 il T ¥ I A 2 2T A2 Y
PP TP B B

3.2 CCKAEBAmMAsEm  /INEE B A AR by i
R S e A0, 7E CNS W R H EEAE Y, 1
RAESA PR R RTINS 4 M B s, 7
Az R 20 L DR AT S 3o 28 e ol ki 5 R (blood
brain barrier, BBB)@Z% A1 EVRE 40 I 1) v KK T RS A
Joi PR Ak B RO 0 /0N I T 4 A 3
Daet & AU, i sy hae s, gl
E CNS IR B I S H BRI A 5 RS /N BURE
AT R A RIS, 3 7] 1 e v S RN AT B B
CCK mRNA (1 33K 7K PB4, i Ji7 Ji 13 46 CCKS ] il
TINS5 A0 THT ) CCIR2R A il HHY 25 PR i S 11
7N IS J5E 448 L 35 3 J% i 98 YR BB R F - oo(tumor necrosis
factor-oc, TNF-o)Z5 R R FIORBEES . ARSI 2 i
W gE s, TEAREMZIN AR AL IR (delayed
neurocognitive recovery, dNCR) ) & % /s BB A
dNCR/IN i Ty CCR kI /L, RIETE S CCK8 Al
E NN S S N7 R MRV 5t 08 S LR WU
R, JAETEA PR T CCRAFAEA A 1Y
AR, AER FHAMNEAE CCRS R AT R il 78 i 5 41 i
I

I I 5 40 A S CNS H b F i 22 B9 e R 4
Jitl, TEAERF CNSEAS P ARG HEAEN . BIBK R
AN E D BE R B SR AT K BBB, HIT4F
KeAFoT K LGSR i A G MBI B, e 3] 208 5
R fith A K 38 121 o e 5 M JE 1S R T 1] 422 5 i 5 fsh 5
HEAIIREMVER, I WBEEFRy 5 =58l B8,
Liddelow SV R B, 4 g Z 0T 19 /0N e T 4 it ]
P BIE I A A e AL BIAR AR, LR R SO
B0 e 240 e, T /) Ji Jo 48 A 84T S BB TNF-oc
IL- 1o FIRMAS 1q S fiF AT 760 5L T Je Joit 440 A £ 7y 0
FLH S, Asrican PR L, IS AR /NI S DG X

899



PCEIREAS 20057 A28 S0l 57

CCK eIt rl 5 NP CCR IR ; CCK ATl
it B I T AN A T A RS T I, (e ik
SR S SR A 28 T 400 L ) b 28 R MR A B T DG
X CCR B/, Al 5] B I e Jox 240 it ) A1 BRU A
£k, SO R SRR Ao 22 4 I A 3 5 e 28 S
M EA . AP FTANE W, MRS CCRS 1T
AH 308 300 ) /N 8 S5 40 i R I TNF-ou . IL-1ow FAMA 1q,
AT TR e o A ) AL BUAR AL, e 2 0
/NG B2 2] e g e el Rk, CCRBRT
i 5 CCKR2R B4 90 i) B2 T2 i I 4 g A1 B AR AL 4h
A VT R 410 ] /D 5 T 200 35 ) e 5 v 2 T I
A A1 IR AL

DL 6 F CCR ORI i 40 it 2 (8] 19 BF 9% 27
CCK B ELHZRZ M P 22 TT I S il PT 38 1k 2 Ak, 3 AT 38
T T N I A0 i B P A 2 ek ] SR, Tl 5
17 5 B I I A0 M A1 TR B Ak e 42 48475 2 fh mT 9
H(E2).
4 N

( CCK

Jii ;

CCK2R
\ii\’l _pL ( \U// L=
/ @ °

9 A —

RN RN ALE TR R A

SE AT

\ 4
B2 AHFEI4E R (CCR)i i N 4E & 2 B (CCK2R) Z K
A I PN 22 T 4 e 4 1 ik LA K A [ 40 i =22 T 8 A A T

Fig.2 The function of cholecystokinin (CCK) on regulation of

multiple types of cells and interaction of the cells in brain

through CCK receptor 2 (CCK2R)
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