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Abstract

Alzheimer’s disease (AD) is a neurodegenerative disease with insidious onset and chronic pro-
gressive development. It is considered to be one of the main causes of disability in the elderly. The
pathogenesis of AD is complex. Currently, only a few drugs have been approved for clinical treat-
ment, and their mechanisms of action are relatively simple. Therefore, it is urgent to find new
therapeutic targets. The latest studies have shown that neuroinflammatory response plays an im-
portant role in the pathogenesis of AD. Neuroinflammation is an immune response activated by
glial cells in the central nervous system. It usually occurs under stimulation such as nerve damage,
infection and toxins, or under autoimmunity. It then activates microglia and is accompanied by the
appearance of Af deposition. In the late stage of AD, the clearance rate of Af decreases, combined
with tau protein aggregation, which will destroy the defense ability of microglia. Among them, the
activation of the nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3) in-
flammasome signal transduction pathway is a key link, which not only increases the brain’s neu-
roinflammatory response, but also interferes with microglial polarization, f-amyloid protein (Af)
deposition, microtubule-associated protein (Tau protein) phosphorylation, cell autophagy, and
brain homeostasis. This article takes NLRP3 as the key point to summarize the upstream and down-
stream signaling pathways, target action modes, related therapeutic drug development progress,
and the latest research results on the prevention and treatment of AD in recent years.
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1. 518

B[ 7R % ¥ B3 (Alzheimer’s Disease, AD )& & iy WA & IBAT PR 2 —, B98RS4 % O 185 o
TMF e, WEFEUER, AD FEAFES KT 60 % M ANBEH R 3R 3 i 8 1 1 B IE R IO A RNAT R
Pang, Hoh RS . AL PUTIIEE. RN TR, UGS Eah BRIt
NS TH IRERS 1], #E48it, ARRHRTZE 5000 3B /R B, Tt 2] 2030 4K &1 %
8200 /{5, | 2050 ik 1.2 102 % . fEFRIE, KT T 60 & K2 N Hiif 1507 Jif5 AD E#,
Rt B AD BEREZMEK2]. Tak, BEEREANDZRAIE UG, AD B A% ik
#) 6.48% [3], FrLlxtT AD HLEII0EFE LA AR ZIA G . AR, AD FI=KER
P 2R RAE A B R AR BR (1 (8 amyloid protein, AB) AT B ITE RS FEBTHL AR | 1 FEBRRR Ak AU 45 &
1 Tau 25 A (p-Tau) SEAE 1M 2 B ph 22 J5 2T 4k 45 25 (neurofibrillary tangles, NFTs)FI£E A5 11 [4] . ST4EK, ok
2 T LR M A RAEAE AD RAEREH RIEEBEMER, MAE R SRR BT EEE - AT,
NLRP3 #JE/MASZ B | RS RHE R 112 K [5].

P IR W] NLRP3 S8hE/IMAAE Dy S0 IR 1ol i i — 51, 1833 NF-«B (Nuclear Transcription
Factor) i i = Z0E 28 i K 7 A 2 -18 (IL-18)Fl A /K -18 (IL-1p) [6], IL-18 Fl IL-18 4k 5 T 2 5, &
BYIMAET . PR, I T NLRP3 S8RE/IMA R % A0 i % 7] LAE — @ F2FE 12438 AD J8 2 (1A N ) R i
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3, MIMSCGERUG, s B mEmiE, RgREH I, ERRAEERREIMKRD . Rk
W, &% NLRP3 fl45 5 M0 157 64 F5 MCC950. CY-09. OLT1177. Tranilast B & Oridonin 3 5
FR[7], A S ) B L B ] NLRP3 JORE/INMA KIS,  BHIBTE R MA5 5@ . b and e, ok
BAMNIR N . SE5E AR TEBREEST, BRI SO, BN D RE AT [8]. I H W AR — Lk
AR WK KA MAD 2R, TR, 5tRE . EEE . PR, @R, RO kW
st rh 2 AR SR U S5 B TT DU P NLRP3. IL-14. 1L-18 251 2K 1 Al mRNA [ 314[9], IR ML Tif
i, IEBSCE N DRSO o Rk, ASCEIRT NLRP3 JJE/MA, VRANR AR 4510 FRi@E T
il NLRP3 5035 AD 359 17 HE J BTt 1 2490 Je FOAR SCpLL, AN R X T AD IR G S k48, 1)
I Sy J5 2 A 5T Bt R R AN 7 1)

2. NLRP3 #E/MES AD
2.1. NLRP3 HHE/IMEBIBEHLE]

NLRP3 #IE/MA, JEA% TR 5L R AL M (NOD)FE Z M (NLR)FESZ R S e h L (1 — A, L PR/
RE A NLRP3. JH T A % B 4R 2 1 (apoptosis-associated speck-like protein containing a CARD, ASC)
I bk K & -1 144 (pro-cysteinyl aspartate specific proteinase-1, pro-caspase-1)2H Ji%[10].

M2 B BREA RIS SER(E S, @i 45495 A0 56 4 7 A X (Damage-associated Molecular
Patterns, DAMPs) 195 51 #H 5% 43 F 1% X (Pathogen-associated Molecular Patterns, PAMPS)#4iF Toll #5324k 4
(Toll-like receptors 4, TLR4), #kifiEid NF-«B (£ NLRP3 RAE/NMAS ASC (IR FIFEES 15 (PY D)
Sh4r, 2 Ja ASC B HE HIE R 2 1 324218, (CARD) %24 pro-caspase-1 # 1M BB 42 B NLRP3 & iE/IMA,
WO I AR Ak ML ASC 4 pro-caspase-1 VI#I By B AT M) caspase-1, %4> T4k M e i IL-18 5 1L-18
BE, BSRAE, HEMMT[11]. A, EAAY caspase-1 ibn] DAZLMR AN A AE T 85 A (gasdermin D,
GSDMD), 5S4 dEE T N R R P MR SE([12], p. 1), DL 1.

2.2. NLRP3 RFE/IMES Ap (B EMHER (B Amyloid Protein, AB))

AB & 39~43 MRIEFRIIZ K, HIERAFERT 1A 1 (amyloid precursor protein, APP)Z: B-Fll y-43 1Al
(AR UK IRVE R M= A2 10 . AR AB B IR /& ABL-40 Rl ABL-42, Hoh ABL-42 FLA S5 1) 5 M,
HEHEGRERR A TIRR, M5l KGR g gust . FAPB. NFRANPREE . R Th Rk |
ST RN R AE N, 5 R AP EFEEVER([13], p. 1). Lucitnaite A 5 A ([14], p. DWFFT T 74 AB JURZ Al
RFEAC T TR AR IRV EF AT 42 T RE B80S NLRP3 48 /M DL I B8 J5 /N I 41l 1L-18 1
PRI AE X TR 70, A T A A RS (1) AB 1AL FE CS7BLYG6 /1N BRI SR A /N 240 i, 38 5 Py caspase-1
WO IL-18 BB ASC Bt i1 kA 25 e A 10 /N T 20 i NLRP3 S SE/AMA I BE /7, 45 3 S5 2 4E RIS
ST AR REMREES T IL-18 Bt &80, R NLRP3 S5E/MAA AT LAY 2 /i B FU 4R 38 1 2F
YR AR REEAREOE, T HLIE T DA T 21 AB LSRN R YR30

FHICHH FEUE A NLRP3 48 /MAKHT AD 5 84/N BR AB i B 22 1 i AR B R BLEE([15], p. 1) TEFRER SR IE %
BUE IR 35T B DAMPs 5 TLR4A 254, 1 il /N T4 s AL, 5508 WL DAMPs 2y AB Al Tau 25 1 ([16],
p. 1) /NRFEAMIENG S NLRP3. pro-IL-15 #5%, T2 caspase-1 i&{b ALt IL-1B. 1L-18 4$AEH 1)
RIS UALT], RETS SRR T Ak, ANBPT AR T LAIE I ATM 5244 (52 245 S IR i 1) NI 278 1R
TR AB, 5 FUABRARR AKBR HASRS, AR AR AR B PGS NLRP3 4AE/MA[18]. NLRP3 #JiE/
VTR B/ SR 20 M W RE 7, NLRP3 47 AL B I /N R AN AR AR AB BE /1358, Ik AB TR ZH 21
AR, IR AR ZUAREOE NLRP3 AR /IMAIER R, dE— P B ARE SN 1 R A2 K JE([12], p. 2).
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Figure 1. NLRP3 inflammasome binds to ASC and recruits pro-caspase-1 to aggregate into NLRP3 inflammasome. The ac-
tivated inflammasome prompts ASC to cleave pro-caspase-1 into active caspase-1. This molecule this then promotes the
maturation of IL-14 and 1L-18, inducing inflammation and even cell death

1. NLRP3 #fE/MES ASC L4 ME & pro-caspase-1 BBEEAL NLRP3 SSfE/MA, #UBGERIA M MAIRSE ASC 15
pro-caspase-1 YIEIAK Sy BB R RY caspase-1, iZ3 FHMIEHE IL-18 5 IL-18 jEh, BSKE, EZMAET

2.3. NLRP3 &fiE/MES tau BH

Tau J&—Fi 5 BT A #H 2 o B ZE M RGE A G 2 u B 1 ([13], p. 2) ([14], p. 2), BRAEERIAS
WERR AL IV J3([15]), p. 2). HAZLEIR(S). 75 ZRR(T) R DLl =02 (P) I B I8 1b /2 tau B IR A 3R A7 A
L. 75 AD RGIEFEF, tau & A 15 5 BERR 1L 2 5 BUEC XS B2 iEAF 41 4 (paired helical filaments, PHF)
AR A AE DR ZE(NFT)ITE R, X2 51 R A eI Rebans, w24 FEONMIIEE TRE(17], p. 2). BFFTIEY]
AB I tau TEBIE JEE /MASRI /NI 5T 4H 7 ThT LA R 5 (1 AR BA P, tau 5 1 AR 4 IE S AT 38 I /)N R i 248 B
IR 2 Fe e A 2R B G B B ISE — RAB AR I0E NLRP3-ASC R4, 30 IL-18 5344 [18].

3. BREIXF NLRP3 #AE/MERIE R AR R

AWEFCER[19] [20], NLRP3 JSRE/NMAMBLE . Ikl ia, vl 30 fr 4 e pe Rl 1. PH
ARG TE . AT T RSO B A I 58: AR TERREES), BEIRAR 22 JO0E, 2L
HNRITNREREAT o XKW, @ T NLRP3 S IE /MRS KRk, REWSA HEm i) Fh A 0 28 S0 e B 48
5 AB JERRAE S IR NSRRI PIRIER, AR RMAERS, BRI N MRS EHIA
SN DI R B AG AR DG gk e . B AD FRFAEVE R H M[8]. AL, $RZE L NLRP3 48E /IMA S 8 %
NHE I AD TET SEE HIZ T RO Z AR ARG ([12], p. 3). H ETHFFEHXT T NLRP3 48 i /M i)
FIARZ, (HRFFFME NLRP3 S&E/Madi 7] 245 MCC950. CY-09. OLT1177. Tranilast PAA
Oridonin %5[7], FEXHIFETERMURIFIA R, W% 1.
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Table 1. NLRP3 inflammasome inhibitors and their related mechanisms of action
%< 1. NLRP3 ZEAE/NMAHIHIF7 R ELAE A€ F AL

2 i FML R ZH R B
A e A ot CAPS (A5 A1 i 1
MCC50/CRI Wf}iﬁ}ﬁs@;ﬁE’;ﬁfﬁ%;ﬁ WYL GBI RN PR A B A -
DI/CP-456T73 ooip-1 LR L AR . TRIE S LPS (”E%ﬁ”ﬁmﬁ*
Z2 /)N B
E4% 5 NLRP3 H1[a] NOD Z5f4isFH 4 % NLRC4. NLRP1.
CY09 . WIBINLRPSATP HTElE, JTI  NOD2 fiRIG- Rikmsz M2 A CAPS (o) gy
4 NLRP3 4 AMA IS AT S 1 s
§R3 25 1 (OVA) i S 1017
OLT1177 IS5 S NLRP3, 0k ATP BRE 1. Wi /NER; SCI CAH gt 15) [24] [25]
RN |
F14 5 NLRP3 1] NOD 45Kyt
&, W ASC BRI, Y
e P /M
Tranilast N RESEEP NURPS JOE SR e, UM, NLRPS UM AR oo
(Hewgy — AHELARBEIRHY caspase-1 § ey 1 293T 41 [26] [27]
IL-18 K774 Tranilast {23 NLRP3
124k, HIL NLRP3 4/ MARALE:
FiEAL o
@ SE TS NLRPS 11 NOD 4:H _—
Oridonin BRI 279 (Cy279)45 4, LAMH Eiﬁj@?%&gﬁw C57BL/6J /N ; NLRP3 (28]
(BT IE NEKT (FSCHERS) 5 NLRPS A1 - o NL;{C’ Pt AR,
T {EFI] NLRP3 85/ i -
LR BV-2 M gy RO TER
SFN B AL L INFB (35 5ok L S IR R axTg AD (S S
B M) BIELEASNE AN, N Do IENRRALS AD /ML) (9]
AN WA S ey, T PSR
e R U RAT R R
1% NLRP3/caspase-1/GSDMD 15 5 i
- B, MBIRZ O T IR DUSPE PR, L. ik T
FHER s s LI N A ERKL2 S TR R [30]
SR I A A RS
BHB S B UEORL 3] B NLRPS A ME ATULG OBt i 13- T —EX(BHB #if6)F -
(GHIETERE) W -5 ASC 4143 AT Bz, N B
PTL JEIT ] NLRP3/caspase-1/IL-18 {55 NN -
CNEENER) . SRR ARRRTARA SD L1 R, (2]
BAY-117082 4b 3 ] i 25 AR MEYE /N - .
A= b, diw o
BAY11-7082  [4{ik NLRP3 H &M/ &ikkF, o e ke T S/ BT [33]

U1 ASC. IL-18. IL-18. caspase-1 Al
TNF-a 7KF

1, FEID> NF-xB FURS B
I TR

4. BEFRE

B BB ST R R, HRTX T AD BT FUZHT ROLHE 2R, ZYERERIHE R, U 1
22 JORETT I FUBRER IR AN o« NLRP3 {EONH L 4 JORE R 1, AR SOER 7 AT . 53 /N E B 40 i
S G IR R OE A TR B T E MR, i NLRP3 1 B B R0 1) 70 v T DAY D9 I8 77 DA 1 Tl RE R
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