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THEE'Y ALEY F OAY B ok EELY KR
(V[ MR R MBS Pl B A R0 R SRR, KB 4500015 2 dbETAE AT RHEEATBE . dEET 102200)

WE EEFRA O BB R, B/RIHEEBR (Alzheimer’s disease, AD) AR EFE: ETL, HETE R IR H WA # 2R
TP Z — o RSB GXT AD R IRAFEA TR AR T, QIEMAERERR | Tau 2 1 2 W BERR AL TR N ph 22 T AT 4 g 45
S, AEHAR DI R R AR AL A S 2TE R . o MHIRAL SIEIERAZ (& (a7nAChR) & HX Pl 22 40 A e 24 S IR A B2
WERY, 200 A0 TR ZA X, JEHGR 5% 2 ANCACA DG Eh AN BT X, FEp 2 BUReii . pae T 281 . 20
FT T AR ARAE RN T R EE IR . JT4EK, o7nAChRFE AD HEFISZ S 2 it . WF5E %W, «7nAChR 25 B TiE
WiEEE A (amyloid B-protein, AB) Uil TaufE FIBERRIL . M RAE N . RACNILAE AD Kt v i 24~ TR Y,
$&7K5 aTnAChR 7E AD R A HLTR] Fh i 4 S A 6, A3 SE/E N ADITEVRYTHE AL . ARLEIR B 7E 845 aTnAChR 55 AD K
KR HBFFEHERE , AR BIRIRTT S AT RERY RIS T 1w

SR UYL Z BB IR, PREBREE (1, Taurl, M

FESES Q2, Q25

Bl /R 7% 1 BR %% (Alzheimer’ s disease, AD)
S B2 RG A BEA T R T, DA
AT TR . AN DIRE AT AT 7oA AR Sk FE LI IR
FROE 0 ATIRSAIF SR s, AD A A
WA, N AR R A B
BEE R R, BT H E AR TR e )BT B,
AT RESE AR HBERE T o YR BT /R i s h 2
A T AR GUE T, BRI R b7 AT At i
RAEF I 60%~70%, 4ERA it 5 500 5 AZH
SZM . E]2050 4%, % B A TR B I — 1% B
AD [P B L FE M L oT AR YRGS . BIE MR AR
FH (amyloid B-protein, AB) BEHRAYIE R . #ZIT
W RS il 5, U R TR DK . H o
G DX F b 2 oAb s R R 25 40

CBENRBRAZ ARTE Kl vh ™z 4341, 5 AD Z[H]
FETERVICIE . CIERRARAZ (AL FG A, BRIV Bk 5
ZENRGEAZ 1K (nAChRs) FIEE %8 £ BE ARG AZ (4
(mAChRS) . X ZIRAEAERFN N T A rh AR 2
HBEEM. P25 AA [3H] -G [3H] -
CBENBTRAE A AD S8 KAk R R4 G, FHEL
AT AD S8 b IR A2 AR A £5 i N REARAS 1Y)
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1 o7nAChREGEM AP Z451E

o7nAChR & H 5 HH A A o7 W BEZH AR, B AR
IR R A, RT3 R 502 2 JE 1R A 4 4 15 i
gEFEE (M1, M2, M3 FIM4) 4™ (K1),
M2 G5 Ha) 3582 5 38 0 Y A N A, N ik
AILLS M2 S5 R B b i SRR SR EEAH BLVE T, AT
UL I T (R G RN AT S0 AT o SXRPAH AR T AT A2
YEIE B P AT, Sl s ", «
7nAChR F7F 155 4L (A4 q14 ) CHRNAT JE [K g
i, ZHER 41 75 000 bp, 17 14-1 509 bp K

(a)

cDNA. 107N BFRIONHNE T WFEk,
S54. 56 RN 7 AN R R RS L T o
TnAChR HBIFIEE G0 . S8 5 a7nAChR
i mt, mEnlEHL B AT, FECa il
HEFALIM . a7nAChR @45 Ca> IUHLA , HE3E
g (N BEeL . 28, RERYE) MR
i, SRR R T2 M AR 2. o7nAChHR IE
) AR R IR T R A5 A TR X, 7 HR IR
TR AR A S AL o IE AR R T R A A5 A
23358 oTnAChR TG M, SECE 2/ Ca” T A4
Jio, MRS 2 AN Y gtk

Fig.1 Diagram of a7nAChR structure
Bl o7nAChREHITREE
(a) M1, M2, M3FIM4J2a7nAChRIIESIEEE /IR, (b) RE5H RIREIAIE XA JRa7nAChR/R E & (PDB ID-7EKI)

a7nAChR 78 KM 24~ X 332 A, JLHAE
TG R A AR RN A A A DX R
e LA B, a7nAChR 324K 401 52221 . i
NG BN RE B VMG, S 5 IR fuhv] Y8
FVRR 22 P 25 g RasE tE s A AZ A PR 28 T
T HGE R A R A B X . LA R A
SAEi8, a7nAChR AT BE 5 M 24 5217 1) 5 & 45
ZEMFE] D, FEREFERTIN, o7nAChR AOFE 51
FIRIGE BRI G o X BB DX I AE AR R
AL HEEIE T UANAT TR S5 7 I A A R
H 07, R, o7nAChR 78 2 55Kk 2 i i 28 5
B IEF i E A S EH .

2 o7nAChREADXL fRiHFE

sEAl

2.1 o’nAChREMTABRITERL., LARFNERE
5T, a7nAChR i i3 Z FHHLHIF2 0 AP 1
e, DU FR .
4, o7nAChR 38 i3 9 5 it 28 3 10 BB,

)4 52 00 AR FOTE . a7nAChR BT AT U 3 20 ok
EBR 7 SR A 200 SRR, X i 238 5 3
1S - A2 AR . N- R -D- R A R 2 1A
(N-methyl-D-aspartic acid receptor, NMDAR) %%
5y ¥ Ap A& % (amyloid percusor protein,
APP) MIN Tab 7. ZWERRER AT LIS AN o 53 WA T )
W, SRR APP I JEE M A 2R 1128 L& 42
T, WD ABIYTE AL 1 BRI, A — e
HEARM R ZER . BRIP4 R 50
IS IR, BT AD W T 2 G A
o, W98 &, oa7nAChR Y3 3 B0 T RE 2 S8
BRI e 2 AL, I INEE A AR =,

HK, o7nAChR H#EEZ 5 AP U2 .
Cao %5 1! fdi F| APPswe/PSEN1dE9 XU 3 [K /)N FL A%
A1, DL PNU-282987 Sy s MR sl 1 F 5% AD /N
JRELR AL, SRR, PR a7nAChR AJ Jik /D
h AR T B 2 Ml S R AR BOTTRR,  HERRIRE 5%
fi (R HE AR EE K, AT 24 3% APPswe/PSEN1AE9 XU4%
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TERK, %: o7fEFEE ZEERZAEM/RK SRR P HER 3

FER/INER 22 2 g iZBe

o7nAChR A 1T LU 5 AR HA%LE A, X FPghA Al
AEFBCZ R DI RECAR , 545 25 138 38 1Y 15k
HETRZ b L AN A A7 22 72 ABTE AT, i
25 TUHN M 4 7] R 3 2R 3K a7nACKR 3 KK &2 i 42
JCHIM T S5 5 5 5, DR IE S i &0t
fiE. Ren%§ ) ffi FI AR 2 B2 il V88 SH-SYSY 4fl
Mufa g it ik a7nAChR, FEUSHN 1 pmol/L AB, ., 5
R (APO) MMM T, WFIF a7nAChR Fik /K-
A AR B2 AB PR 831, SR A, o
7nAChR i f FRIA T LUIFE R SYP. SNAP-25 1 PSD-
95 S 28 Ml AH G B 11 T A 2R K-, IS AB X
XSS il A [ R I RIVE S 2 ik . 4K,
M2 TEA0 M 1Y o7nAChR K3 5% 52 T i /K Sy mf
Wk A FIRE S B SO Z AL, TFA S5 Ap—il
RAENEER . 24 AP TE 4 Py ik 2 35 Kt
ABBEHL A fi Z B B . RIBF, W AR5
TnAChR 456, TIiEa S Ca Wi &, JFii
SIEMLICHFE RN, AL . ZRiRTRE
PR R R 15, 2B 2o i FIAET
il FH B SR A i AN 2T AL 55 77 R GRS MITF o8
FH P ANEEIRAKT- R AT T AB S BUTE R ST 4
i a7nAChR &5 5 )5, 258U E R B W A28
filt/h NMDAR fat BEUT DT 3504 2 e 4t ik
BEPEREST, RGBT,

IR, o7nAChR 2 5f¥E ABTE R . I o
TnAChR ] DA F /)N J5n A R 7% Ak, 38 55 L X AB
AR ™, 2L EN, @Md i o
nAChR 3SR 5 B IE IR 40, nT REZEB e
WIBT BEBH 1L AB P9 R 20 R, AT — LB
FEBA WL E] a7Tn AChR 3 8N 7 BEAS A AL BH 1L AB 1)
Pk 2, X Al e S A o7nAChR R E %F AB (1)
WHEREHIE AR L, XT o7nAChR J 37 &
RSB I AB AP HL, HRIMDFR S RIFA—2L,
Ty 2 — 2 AR B . o7nAChR 4 AJ BB MR
I fii 57 B i e B P, [R]85 A AR BR o o7nAChR
TIREAZ 45 0] BE- BN B e A R I, A4
JEVIEFA ) AB BT 55 3 AN KA, [ s ARG R i 775 ok
ABIIRR, B FEABTERM PRI ER >
I, a7nAChR7EAB B AL . DURAIG bR REh &
EHEZZER, X6 T B HAE AD &m Ll
A F e
2.2 o7nAChR¥MITauE AREER{L

Tau & R WMAEREMCER, HEHHmRik

SREGE IR, ST B LT g gy, 2
AD 1 FEYRHRHEZ — 0 HFFEA L, o7nAChR
REHSIE 1 Z PP 5 5 F IR W Tau 2 1 1 BERR 1L
RZE . VTS a7nAChR BEGE IS AR AR A (1) Ca® MR JEE
MG — R TUHES 7, MEHEEC
(protein kinase C, PKC) LA M 0I5 & Bl 3 g 3B
(glycogen synthase kinase-3B, GSK-3f) 5§, iXib
PABRARRE A% 2 ol [A] 2 H R 1Y Tau 85 O BER fL 7K
-, DNITTSE M Tau 2 AR AL AR 28 04 4 g 25
MTERL 2 0 ABT107 J&—FP S 8 AU | etk
) a7nAChR #5331 ¥, Bitner &5 ' 38 52 X /)N
Bl R 2202y, B ABT-107 rIH s
TR o M AME S T O (extracellular
signal-regulated kinase, ERK) FHIF @ IE 500 7T
4k & H FH (cAMP-response element binding
protein, CREB) [W#ERILK T, HUEIEH s
AL Tne . [, 7E AD B R/INER B R i
ST ABT-107 10 dJ5, & PLGSK-3B7E Ser-9 1 41 Y
P FEOLTEMERRAR, SRR T Tau S BEIR fLK
. a7nAChR 5 Tau i HBFIRILZ A KE Rid 2352
# a7nAChR AR IR o JIE RS L b 5 HA A
SO EAERSEZFERRE Y, BZ, o
7nAChR & Tau 8 FI B3R AL Z 7] A AH AT I AEAS 7]
(AR BRI N A AR, XS AH BAE T
AeFF AN IE W DR R X H 2, WREA B T4
fife ADJR TR K Ji
2.3 o7nAChRFMHETE [ R

75 AD R L A rh, PRI — D E N
WA K SEIREAL SN AR T, i
SR ECM AN M B R BT, R g B &
Ji& BT BB BT A 8 B AL [ B Y —Fh E T
KM, ZEBGE A E SRR, B R
0%, < T ARGGE 3/ F o7TnAChR R KT R AR
FI P50 2 o7nAChR U I, AT DA 58 9 O
G S B T «B  (nuclear factor-kB, NF-«xB) A9
BE , WD IR SRBE R F o (tumor necrosis factor-
o, TNF-a). HA%-1p (interleukin-1p, IL-1p)
FRGEN A, IR BT RAIEH . Wang
8 AR R R B A AR SR e T R B, R
il 1 P oTnAChR A AEAEHT, BHLIE AB 7559 IL-
1B, IL-6, TNF-a 5% 2 4E N TR . BLAh, o
7nAChR i 7] L3 i JAK2-STAT3 15 53 i 4 15 %
i SN R A L T AR 2o TRIB, 30 A e
PUAR I HA N BEMGE P ST IR S D BE, MR
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SEfb AR, HERR R AL I W) B 0T, AT X
AD 5 EAIAFIZIRE R R %, EBZ, a7nAChRAJ
T IR BE DT R T PR AU RAER], IR 4
RAE, DRPPIZAHNL, ZEIT AD A OCSAE it R
EE EEAEH] .
2.4  o7nAChRSZMEAL MR M

SAALIIHUR AD K EHRER LR R Z —,
N 2 S BTG M4 (reactive oxygen, ROS) 1)
P, ROS i i A B2 SR IR A0 A I ) e 1 , 4
PN AT, BRPTRIA% IR, e 2 Y fE
B e sET  “. o7nAChHR i it Z FhHLHI A AR
fER st B, MM RZ M AD & REERE . 56, AB
5 a7nAChR 456 7] DL B 5 RSB ALN U . AB
5 a7nAChR 454 Al B Ca> NS I, 1 1M )ik
ROS 7=k . K, o7nAChR A ] DL 32 52
20 B N AT 3 B T AR S N o BESR AR, o
TnAChR FJ LIS T il 0 i AR I AL 3- Vit 2 11
BB (PI3K/Akt) f5-Zid ik, Wih Akt n] DM 40
RO T, 4 5 240 T 484k 1 Y R T 0 Guo
S LA KRR DA T A 28 0 20 i R A T S 5
5T, KGR R BETS i i a7nAChR ¥ {i5 PI3K/
Akt {5 Tl B, e AL S 2R 2 A 72
(nuclear factor-erythroid 2-related factor 2, Nrf2)
ML, SEME A LB Rk i, QA ey
B AL (superoxide dismutase, SOD) FIZ+ e H ik
I E LY (glutathione peroxidase, GSH-Px) ,
R AR T M AL s, AR IZEIT. Dong
A5 A PTG R R e Y/ IN B D 4 i R HT-22
Y, & PE o7nAChRs/Erk1/2 5538 g% nl DA
K H,0,15 5 1 B AL RO T L 2/ E] . NE-
B 15 5 10 FEAE A (] 1) 4 e F 2E BB B v ] BB S A
ARV o FEHELEREOL T, B Al e Z e i LA
Bij 1k 3k BE B RAE S o AR AR EOL T, Bl RESs
Bon R TR /3 . P, o7nAChR ik 7]
DL 3 ST NF-«B A5 Sl %, 9875 S By 3=
ik, 4nSOD M GSH-Px, #E— L 5m4HI%T ROS (1)
WERAET) ' RS, o7nACKR i W] 38 2 3 b 48
i KL RE TR, DA TR R (IR ROS 1772, Wi
AR S, Yamini 5 U8 ] C57TBL/6 /)N LA
AD MRS, {fi ] a7nAChR &4 1k 34 3 7] GTS-21
# 25 21 d, JF F Morris 7K # & (morris water
MWM) 15 1 4K 7 51 (novel object
recognition, NOR) #EATHI AT HPFAL, KM a
TnAChR i RE % Bl /N BICAZ MRS RE Ty o [R]

maze,

Bf, GTS-213RY7 i BE I 25 P AT I 12 )2 it 2 X
(R AL . ARE A 3 1 RN IR A ) R B A 1
25 FRTIR, a7nAChR 19300 X A0 g s i B
PRER, W LGE A 2 FR iR i AN T R
PG FIICRE RN, K AD ) % R HERE = A 5400

3 a7nAChRENADEIITEE SR HE

o7 nAChR 777 T £ 70 F U B SR 4 it I
16 AD 4RI | a7nAChR S5 ol b it ] v
AR AW, s Z R S0
Wik 2 i, TR AB-07nAChR B &
Y, ZESYSREIERR A, HES 2R
YRS R AB B . ATV TE AB IS5 Y I 4N
JELRSE 1 1) o 7Tn AChR A BAE T, 5 i S22 1R 1
RSB NKIERE, ABFH CaiE T o
TnAChR i A I STt , 2817 fiph 22 I e I 4
Wit R A AR . A AR I B T 28 fil A

NMDA Z A&, - TS B0 R XA PE R AT
RASFEMAICHT:, MUK S, o/nAChR, &2

T2 J5 248 J R ] VA AP =2 TR AE S 8 AR ELAE
K, R X2 SRR U iRy F-B 2l
RFGEAE S . a7TnAChR 3 3)i5138 13 #47% a7nAChR,
AREYEEMA TR, W AR RYEEERZ M, A
U AD BBE B IAHIRE ) AN H AR TR RE T . T AR
X, A ZHGRIRE I o7nAChR B I 7E AD
TRIT L A RE . — WX a7nAChR 3
i ABT-126 IR RIS A FT 4 R, 5L
HAHLL, ABT-126 REGSAE — & FE B LM B H 1A
HIThRE, CHRTEERE AP TIIRE ), (H—2k
BEW N BURE TP B RN RN, Gt Ak
o 99— T A X o7nAChR Y 387 B 35 43 B4 3h 7
Encenicline (EVP-6124) [ Iifi J& 45 5 3 B 550,
EVP-6124 7E 4 =5 AD 85 9\ F1 D 68 77 T 7
— BT, HEA R ZEme e, it
Ak, a7nAChR #7r#4 85 GTS-21 (DMXB-A) [
I RIS R T B, AR R s R T
AD EHEWIIAFNIIRE .

HAT, LA a7nAChR iy 8 500 259 i PR A
FERRW, ZBRA WX AD B F HA UGE iR
SPAERT, (HM AR RN 2 B TR R R, H2y
Yk AT I 2 Pk AR B A, AR R
AN B, K a7nAChR 72 43 A T HAK
M RGEMINEHAL D, R SRS R T g2
g2 AR, FEAEMBEIER . Fit,
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TERK, %: o7fEFEE ZEERZAEM/RK SRR P HER 5.

TR R et . BN RE B A 17 K ' o7n AChR [
PR — Rk . HR, Rl R m e
Yy, WATREHEREE RITERT, WLOMERE ., ML RS
JRNVEEE, X EEREIE R AT REFR G T 259 i RN FH AN
BEWI 2. fRIm, Yk kg — Pk
o X B 28 & g8 B A I AN BE B (blood-brain
barrier, BBB), XXIZ5¥)5rF 15 & —TEER
HARBERE, PR TR Z W FE 3697 25 % ) KM 9
%o JFRBEA SR AN BER,  ELREAE K g
RO 25 1k R SE, 292 oTnACHR B I0)3R YT
fCHE, B, BARENN a7nAChR 1Y AD IR 5K
W EAW T, HE ik LR SRR, Wi —
AR AR

4 SHERREE

o7nAChR7EMZ R G M YT 12 404, HAE AD
VR E 8T 22 098 . o7nACHR 758 /0> AB 4
B, OB, FRAIK Tau 8 FUBERR LK | SRR
FE RV . AR SN DA AR 28 05 T+ 43
HE, JUHAE AD A I EAT AR, X et
FELE R IE T o7nAChR 1 A AD G 7 7 78 H A5 Y
FEM, R a7nAChR 259 T & 1 s 45 e S 4
FRIVEFH RS 3B 6 S5 kAR, o7nAChRAKIE 2 AD F
FEH— A A BRI S . TRABESY a7nAChR
FEADRITTTRE B EE, BOR A Bh Tk
T a7nAChR FAHT L AD JAYT RIE & J&, A AD
B SUNIRY T IR T E )

2 % 3 ik
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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 (a¢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. The 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-beta (AP) proteins, the phosphorylation of Tau protein,
neuroinflammatory response, and oxidative stress. Each of these processes contributes to the development and
progression of AD, and 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



XXXX; XX (XX) TiEHR, % o7EEE ZEBAREEZ AR M /R 3E B R E R ‘9.

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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