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WE 5L L ZBLBIINR, PRI (Alzheimer’s disease, AD) KW HE ' FH, HETC BN EH WLATHZR
eI 2 — . RIS AD BRELRRIEA TRAR T 1, ANTERREBEEL . Tau 2 11 5 % B ER LR A 28 J0 £ 4k g 45
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Bl R i B9 (Alzheimer’s disease, AD) &
— P 2 RGN T R 2R TS, LId
1 ITV8GER . AN D RE AT AN T R el AR oy F B R A
fE M WATIR AR BN, AD R NP L
AL, H AR BT BE
FIRRENARE, BEMNHEATRRIZ T, &
Zngeseanilek AHRE ST . HE PR PRI B 2 N
A T A A B85, AD & T A R G W 5 1Y
60%~70%, 4=ERA L5 500 77 Az H5gm,
2050 4F, IR BB I —15% B AD AR
P WiEr g on A gEgss . plEMHEEA
(amyloid B-protein, AB) BEHRAIEM . #hZ&iom b
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Fig. 1 Diagram of a7nAChR structure
Ell o7nAChREHRERE
(a) M1, M2, M3FIM4fEa7nAChRIGESIELEFI, (b) REEEK
SRICAIE 1 Ao 7nAChR/R 2 5] (PDB ID-7EKI).,

o7nAChR 7E KN A4~ X 3k 92 404, Jo 4R
SR RN = I Y %1 B o R R
TEMF LA JZ, a7nAChR Z IR R /3 A 524 2] | e
NCIE LA DIREEVIAHSE, S 5812 fl ] ¥ 1%
R M2 BFErE 1 B A% RN BRI 245 O
T HJE R AN R A X . AR B
SAE, o7nAChR W] i 52 07 45 S0 AR 58 2 FilE
ZEMFE] O, FEREFERTAN, o7nAChR AO/EH 51 &

JTFIBE RS B PFEAR G o X S8 X IR AR B AR
A R LA T I RESE J7 R G HEAE
A7 P, a7nAChR 7E4ERE RN DI RE AN £ 2
GLRYIEH B 1 R ]

2 «7nAChRTEADZ fFiH 225N

21 o7nAChREMIABRIFERL . TARFNERR

582, «7nAChR il i ZFPHLH B0 AP 1Y
TERG . UURRIERR

TG, o7nAChR i i 8 5 0 48 i A0 FR L,
(425200 AB TR . o7nAChR B0 7T AR E 2 15k
G, A E RSN L T R, XS 22366 T i
i WO S-BR R AR . N-H JE-D- KRR H R 2 1K
(N-methyl-D-aspartic acid receptor, NMDAR) %%
S5REEEMEERTASE A (amyloid percusor protein,
APP) MIN b7, Z ARG AT LIS AN o 53 VAT Y
T, SR SE APP YR R SE M AR B 1 AR L& AR N
T, WD ABRIIE AL 0 SR, A — LS dR
BRI ZER . BRIV A A & R 5
i E AR, EATTAE AD e O EE A
. BFSE A, oa7nAChR Y5 B0 m] g £ G5k
BRI e 2 AL, MmN A AR =,

HK, o7nAChR HiEZ 5 AT 2 .
Cao 55 ' {#i F| APPswe/PSEN1dE9 X% 3[R /)N B
R, DL PNU-282987 4 5 M 3 sl 7l F 58 AD /N B
JRELR AL, SRR, P4TE a7nAChR A ik /D
hr AR AT B 2 Ml S R AR BT, HERRIRE 2%
il (R RE AR S8 K, I TTT A0 35 APPswe/PSEN1AE9 X%
/NI 2F 2T FCACRE T

o7nAChR IR T LI 5 AB B4 G, XFas& ]
RERBOZRAI T RE AR, 520 5 B 38 38 A T
HE TS M i 24N AR AE 220 FE ARTE ARHTIA, #h
28 TUN M 5 ] BE L 3K a7TnACHR i B Pk & #f 22
JCAN T SR S, DUMRARRIE M &0 )
fiE. Ren 4§ 2 fii HI AR 22 B4 LR SH-SYSY 48
Jufa % i F3K a7nAChR, FEVNN 1 pmol/L AB,,, 5
RV (ABO) WITEM T, BT a7nAChR FKik /K
AR IR B 2 s AR M e B, 25 R,
o7nAChR i 5 2 3k 7] DL 2 5 SYP. SNAP-25 Al
PSD-95 55 1 28 58 fil AH DG 2K 1 BT 1 R A AKF, 155
AP X IX L 5 fish B 11 FR 3k (I I /E B 2 B
SR, PR ICANM E Y a7nACHR KW 258 Tk
YR AR AT RE R BOX L Z AR, AL
AR —RELENEIER . X AR EAIIE AL FE K
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R, ABBEHR AT ZIE M. R, R AR
a7nAChR Y4545, FIAES FECa WIS &, i
M5 R METTEMERN, AILRN . ZobifAy)
RERR AT A AN R T- 55, I 8 oo i fist
T-o AR I A A b 28 oc ek 35 R G i ah
WFFERI] Y, QR JR AR TR ABTE S BB G
Brai il a7nAChR 255 5, &5 B AR BRI 70
N fi/h NMDAR A3 BERGE , TS B 2R %
R EL, R FERI LTI,

PR, a7nAChR i 2 510 £ AR I Bk . 0%
o7nAChR A DI gE /N e 40 B 16 Ak, G5 H X AR
A WERE ) >, I R, A
o7nAChR FLF 5 BIE B B4 i, AT RETELEMN
FUHBY B BH L AR RSP 8 27 BRI, AT —LE
FEIF AT WEE 3] aTnAChR #3h 7 e S A R B 1L AB
98 > KT BB KO a7nACHR FY TG XF AB
FIEBRIER A . Ik, XF a7nAChR 3 30 5
JETREE I I AR Y HE, BTSSRI A —
B, WEE—LRTFREY . o7nAChR i A] fE
AN N AR £ O TR /5= A NS
a7nAChR ) BE 52 451 T B -3 S5 A 5 B 14 308 378 1 1
i, AEAF AN EEER ) AR B Sy i AR, [RIE R
TR B AB AR, B2 FEABTER M AR
220 Ht, a7nAChR7E AB T AL . TURURIE
Bt PR A6 R VR T, X T 2% AE AD
RIRHLE A E T G
2.2 o7nAChRMNITauZE BB

Tau & FHURMERGEMCE R, HR Wik
SREGESEIBIR, M 22 g4, 2
AD 1 FEYREFHEZ — 2 HFFEA L, o7nAChR
RERSIE 1 Z P55 B4R W Tau 28 1 )R 1k
RS WTE a7nAChR BEAS IS AN P () Ca® e
M — R T E S 4 F, WMEAHEC
(protein kinase C, PKC) DL KM JF & A% 4 B 3B
(glycogen synthase kinase-3p, GSK-3B) %%, iXi&
P RENS H sk R HE L JH Y Tau 85 A OB R LK
-, DATITS M Tau 25 A BEIR (0 AR 28 TT 2T R 9 45
MBI B, ABT107 2 —Fs B My . ek ietk
A a7nAChR 5 7r# ah %), Bitner 25 ' 3 3 XJ /]y
Bl KRBT 2L 2y, KB ABT-107 Al {5
55 T 5y 1 A AME S R T R (extracellular
signal-regulated kinase, ERK) FIFHE 71 500 T
4t & #H 1 (cAMP-response element binding
protein, CREB) RIMEfRILIK T, MO SC5G 34 1)

S RNCAC e, IR, 7E AD F LR/ TR
$ ABT-107 10 dJ5 & B, GSK-3B 7E Ser9 {3/ 15 11
TR AL BOHLTEPEREAS, SEMFEAR T Tau i BR2 LK
F-o a7nAChR 55 Tau £ FABERR L2 B SC RIB 2532
£ a7nAChR MY B K T . FOE AR DA K HoAlAE
ST EAEREZFREREZmN ™, B2,
a7nAChR 5 Tau 2 I8 b 22 8] (A A FHAEAN TR
(AR BRI ERAC R A AR, XA EAE T
PR AN IE H VIR B X EHZE, nREA BT
fift ADJRFENY R
2.3 o7nAChREMZEE 2 KL

TEAD R B FE T, PR SRE & — D E B
AT o RKIBIRSAE PR B AL 2k AB DTN, if
o T BOR 2 A B R BE T, R s 1 &
Jie BT IR AR DT A BOE AL [ B 0y —Fh ST
KM, ZEEGE A EM SRR, B IR
e, 2 LR ERE i 1E F T a7nAChR A & BT 2 AE
P8 o 7Tn AChR B 30E B, AT DUl 58 ¢
R T kB (nuclear factor-kB, NF-«xB)
Bs, DD YR IRSER T o (tumor necrosis factor-a,
TNF-a). [/ %-1p (interleukin-1f, IL-1p) ZF4
SE N F A, NI A BT RAEH . Wang &
eyl i)Y A e S M ke S W il R GIEU R
I o7nAChR K 4E/E M, BH 1k AB 75 5 Y IL-1B.
IL-6, TNF-o %5 RAEF FRIRBEC. 1AM, a7nAChR
T LA 3 JAK2-STAT3 5538 4 7 1 98 4 iz g il
AN P AOIRAS 2 RIS, S IERR BE T 4 1
WA REGE M AT B S DI fE, WA CR A 5 i At
B, HEREph 2L ) R B, XL AD 51
AN I TN BE R R 4 M2, oa7nAChR AJ 18 i 3
TG R REHT A 38 B R FEDURAER, AR P8 50
TR An, 7EVETT AD M Sk FRh i %
BAEM .
2.4  oTnAChRZE NS B 8 )z Kz

AALNIHOE AD BRI R EZ —, A
PN 32 T B 428 (reactive oxygen species,
ROS) (774, ROS i £ FH 52 2 il VR 41 i 5 1) 5
e, B AEMNE . ARBALRR, AR
20 i Th g AR o AE T ©), a7nAChR i i3 Z Fh L
HlA A BN BGERE, NITTRZN AD & JEHFFE . B
J6, AB5 a7TnAChR 456 AT DL B 25 | A A U
N o AP o7nAChR 454 Al 33 Ca N g m, i
IR ROS By~ A: B4, K, o7nAChR if ] LI
1 S A P A 2 VR SR AR Y . SR
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L, o7nAChR AT LA ¥l 0 Wi A ot AL RS 3 vkt
HIMAE B (PI3K/Akt) {75l , WE Akt ] LA
EEA N e R 2V D0 = A A 5 G U 1 717 A
Guo 55 7 R SRR B i 2 ST AR i A T S
WHIE, R IGURIA R BEASE ) a7TnAChR #{i% PI3K/
Akt (5 F il B, IRHEAX A SR 40 R 2 MG 52
(nuclear factor-erythroid 2-related factor 2, Nrf2)
Ak, S I E LR Rk, AR AR
1L (superoxide dismutase, SOD) FI4F b H kit
F ALY (glutathione peroxidase, GSH-Px), [#A%
ARG R M EAL N A, PR HZIT ., Zhao 55
el AR e 3 R ) 35 ) BT 5 40 i R HT-22 4
K I a7TnAChRs/Erk1/2 {5 518 #% 7] LAFEA H,0,
P EALNHOT R IR 24P R . NF-«xBA& %
TH A AN [) 8 240 RN A B RS H iT BB 2 AN R R RE
Mo FERSCIELLT , BT RETT ZEAM S AR 1k 1k
M IRE N o THAEHABIEOL T, &Pl eSS LA
PO E RO Y. B, a7nAChR 38 AT DL3E 3 9%
I NF-«B {5 i i, WP fbign 2k,
SOD Ml GSH-Px, #t—4#5m 2011 xF ROS ¥ B AE
J7 Bl S, a7nAChR @ AJ 38 15 Jak 20 48 5 R
FREC, MM $2 R IR ROS By F= A, s e A AL R
W, Yamini % "% ffi ] CS7BL/6 /)N U HE AD £
RS, a7nAChR SEHEPE 3 7] GTS-21 4524
21d, Jf H Morris 7K # & (morris water maze,
MWM) FE PR3 (novel object recognition,
NOR) HEATHZAT PEAL, &I a7nAChR B fiE
g ek /N EUCIZ O EE ST o [RIEE, GTS-217R97
B RE B R B 2 At 5 X R SR AN . RAE
br i B F0 I8 B BE Th fig BE A SV . £ b BT iR,
o7nAChR (1 336 X 40 Ak 7 380 s o B AT DR A H
AT DL3E o Z2 R AR Il i A R | A P40 0 RN S
JNE, X AD 1 & R AR P A= 5

3 a7nAChRIENADEITFHENARFER

o7 nAChR {776 T 2 o0 F 2 T B I 4 e 1
16 AD IR | a7nAChR S o b i ] v
TEABIE NI G, NS 2 AR o2 5
WAk 22 i, M IT R AB-o7nAChR B &
Y, ZEASYPEERRMEE, S 2R
NN SRR AB IR . RIVEE AB IR BB I 4
MR I a7nAChR AH EAEH, 15 R ixX 2652 1K 1Y
HERED, NKIZKRFE, AR Ca i i
o7nAChR Ji A 2T B At , a0k i ik 2 L 0 G o

0 M R R . A E R AT B IO 28 ik b
NMDA Sz &, M348 &R >4y s M T,
A SHMLICHT: . BRI S, a/nAChR, A
TE B T A A vl 5 AR =22 A1 A7 A S AR AR
BRI, JF RS X2 Z AR W iR T B E
FFFRAE R . a7TnAChR I3 138 21 % 0 7nAChR,
AEBGESZITIIRE, W AR MEEERZ I, M
U0 AD FBE BTN HIRE ) Fn H AR TR RE . T AR
K, A2 KIRE T 0o7nAChR B 7 E AD
1697 TR LA TE R . — 05X a7nAChR 4
B3 ABT-126 [l R I BFST 5 6B, 52205
A, ABT-126 et 7E— & FElE s B ik
HIThRE, RHREEE S AP T RE i, H—8k
B MR PN RN, a0 Ak
o — T & X a7nAChR B 57 78 &6 43 34 3
Encenicline (EVP-6124) 1 Il J& 45 3£ & B 55
EVP-6124 7E 4 =5 AD 85 AR D g 5 T i i
— Mg, HEA RAFRm sz e,
Fh, a7TnAChR #8535l 7] GTS-21 (DMXB-A) Y
I PRI g rh W] B, XA Re i el R R
AD B F DI RE

HAT, LAa7nAChR R ifyy #5010 25 9 i PR A
FEEREW, R E YT AD B F BA UGE G
SPAERT, (A AR RN 2 B IR AR, H2h
Wit R AT G 2 kiR 7. B, 2R Rk
BB, [N a7nAChR 72 43 A T HAK
M RGEMINHLALU, RS AR EhHI T e s
AR R, SEAETUHMEIER . Hit,
TR e e . RRUEHE 6 3 ) Kk o 7nAChR 119
i — Kk . Hyk, B RS R E NE
Yy, WelRetEREE RIVER, WLokmE ., Hik RS
S AE, K EERIVE FH AT BERR &I T 259 B A FH A
BEMMZYE. &5, Wik ki — 1k
i o R B 2 R 48 HLAT I R BE - (blood-brain
barrier, BBB), iXXJZ5¥4rF1i 75 & — 21
HRBERE, BRI TR Z A6 Y7 259 1 K P 8
¥, JFRBEA RS BBB, o AETE AN o Y R
R 25k RS, S a7TnAChR 8 MG Y7 1Y
Kk, B, BIRENT a7nAChR B AD JAT7 S5 E.
AR, (AETR R REAP S, BFFE—20
F5E FNAIHT -

4 BERRE

a7nAChR 7ERI R G )2 7041, HAE AD
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Abstract As the global population continues to age, the incidence of Alzheimer’s disease (AD), one of the most
common neurodegenerative diseases, continues to rise significantly. As the disease progresses, the patient’s daily
living abilities gradually decline, potentially leading to a complete loss of self-care abilities. According to
estimates by the Alzheimer’s Association and the World Health Organization, AD accounts for 60%-70% of all
other dementia cases, affecting over 55 million people worldwide. The case number is estimated to double by
2050. Despite extensive research, the precise etiology and pathogenesis of AD remain elusive. Researchers have a
profound understanding of the disease’s pathological hallmarks, which include amyloid plaques and
neurofibrillary tangles resulting from the abnormal phosphorylation of Tau protein. However, the exact causes and
mechanisms of the disease are still not fully understood, leaving a vital gap in our knowledge and understanding
of this debilitating disease. A crucial player that has recently emerged in the field of AD research is the a7
nicotinic acetylcholine receptor (¢7nAChR). a7nAChR is composed of five identical a7 subunits that form a
homopentamer. This receptor is a significant subtype of acetylcholine receptor in the central nervous system and
is widely distributed in various regions of the brain. It is particularly prevalent in the hippocampus and cortical
areas, which are regions associated with learning and memory. a7nAChR plays a pivotal role in several
neurological processes, including neurotransmitter release, neuronal plasticity, cell signal transduction, and
inflammatory response, suggesting its potential involvement in numerous neurodegenerative diseases, including
AD. In recent years, the role of a7nAChR in AD has been the focus of extensive research. Emerging evidence
suggests that a7nAChR is involved in several critical steps in the disease progression of AD. These include
involvement in the metabolism of amyloid B-protein (A), the phosphorylation of Tau protein, neuroinflammatory

response, and oxidative stress. Each of these processes contributes to the development and progression of AD, and
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the involvement of a7nAChR in these processes suggests that it may play a crucial role in the disease’s
pathogenesis. The potential significance of a7nAChR in AD is further reinforced by the observation that
alterations in its function or expression can have significant effects on cognitive abilities. These findings suggest
that a7nAChR could be a promising target for therapeutic intervention in AD. At present, the results of drug
clinical studies targeting a7nAChR show that these compounds have improvement and therapeutic effects in AD
patients, but they have not reached the degree of being widely used in clinical practice, and their drug
development still faces many challenges. Therefore, more research is needed to fully understand its role and to
develop effective treatments based on this understanding. This review aims to summarize the current
understanding of the association between a7nAChR and AD pathogenesis. We provide an overview of the latest
research developments and insights, and highlight potential avenues for future research. As we deepen our
understanding of the role of a7nAChR in AD, it is hoped that this will pave the way for the development of novel
therapeutic strategies for this devastating disease. By targeting a7nAChR, we may be able to develop more

effective treatments for AD, ultimately improving the quality of life for patients and their families.
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