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ing oligomerization domain-like receptor protein 3, NLRP3)#iE /Ml i R &1 E A 52 2 AR A
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disease, AD)F )R BERHERIABIEM £ E H (Amyloid beta peptide, AB)TELNMISMITAR T B I 4E
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Abstract

As an important effector of innate immune response, nucleotide-binding oligomerization domain-
like receptor containing pyrin domain-like receptor protein 3 (NLRP3) inflammatory corpuscles
play a core role in the neuroinflammatory regulatory network by sensing dangerous signal mole-
cules such as pathogen-related molecular patterns and injury-related molecular patterns. The main
pathological feature of Alzheimer’s disease (AD) is that the abnormal aggregation of senile plaques
formed by extracellular deposition of amyloid -protein (Af) and neurofibrillary tangles formed by
hyperphosphorylated tau protein in neurons can induce the conformational changes and functional
activation of NLRP3 inflammatory corpuscles in cells. The activated inflammatory complex pro-
motes the secretion of inflammatory factors through caspase-1 pathway, and this cascade reaction
forms a positive feedback regulation loop with typical pathological changes of AD, which accelerates
the process of neurodegeneration. There are fine neuroinflammatory regulatory networks in phys-
iological state, but in AD, these regulatory networks often appear dysfunction, which leads to the
imbalance of neuroimmune homeostasis. Targeted therapy for NLRP3 inflammatory corpuscles
provides a new direction for AD etiological intervention, including synthetic antagonists, drug tar-
geted reconstruction and natural components. In this paper, the structure and activation of NLRP3
are reviewed, and the correlation between NLRP 3 and pathological proteins of AD is explored, so
as to provide theoretical basis for the treatment of AD.
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1. 5l

B JR SR ERP (Alzheimer’s disease, AD)/& — i LA\ AT BEREAT VEIBIR VAR AE AP IR AT PR, I
SR PRSI ELFE B Ve R AE 2R 1 (Amyloid beta peptide, AB)TEZH A 7N FIT T 1 1) 22 45 B % st P8 T R A 114
tau HEAEMAETCREIL M AL YL i, . HAT, #hERIEPINNTE AD BIRAER S S % s
[1]o Mo, Ap KWK tau 5 H IREE U5 /M S AT d P B0 2 UK H IR 45 & 5 SR S5 My IUFE 324K 3 (Nu-
cleotide-binding oligomerization domain-like receptor protein 3, NLRP3) ¢ JiE /M (I35 Ak 5 35018 98 AE fs b Al
UM AT, MITTREN AD B EERERE . AR SC4EIR T NLRP3 S8RE /MBS B K HAE AD KIS L - i
YEM, #1081 #EA) NLRP3 SGE/MATRST AD Hllm R S8 AT 25718 o

2. NLRP3 RHE/MERIGH . ThEE
NLRP3 RAE/MELEH) S5 ThEE

NLRP3 JOAE/IMAGE — R KRR 5 5 2 &4, B NLRP3. 2k B AR T AR SG OB B
(Apoptosis-associated speck-like protein, ASC)FH R A& G B4 7 14 1 W IR 25 I 1 A4 (Pro-caspase-1) =

il
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SR TR AN RSO N IR GRS S, T BRI SR AA B2 45 A0 S 3 B8 RO S R [2] 6

NLRP3 J& T iR a2 e, Ko T8 add = S ose s fis, a4 C Kin'g & v a R
# & J¥ 4 (Leucine-rich repeat, LRR)&5F43ak .  H e = i i iR 17 g 5 #2) 3(Nucleoside triphosphatase domain,
NACHT)FI N A i 5 M e 25 04 1) #0ER 1 45 14 48(Pyrin domain, PYD), BEIR A IR R4 i 5 5, 4%
&% NLRP3 #RE/MA, #E10 G S 4ORE SO [3]. Hidr, LRR 63718 B R AR %4 745 X (Pathogen-related
molecular patterns, PAMPs) & #5144 #H 5% 4 T 7 (Damage-related molecular model, DAMPs), ifi#% NLRP3 f]
Wod S50l NACHT B ATP BgiEtE, FIAH/KME ATP F=2EMRe=, {2ik NLRP3 &AM SEE L. PYD
55 T E R ASC AHEAEH . ACS J2& Tt ST R M5 A 52/ caspase-1 MIATHEERE, B N Rif
PYD %5 F3ah Al Jht K & fifg 5 42 45 #4358 (Caspase recruitment domain, CARD)H #7341, A pro-caspase-1 1%
R caspase-1 #&fit T L EF- (4] [5].

3. NLRP3 HE/ME S/ R R ZARRFEL

ZINJIR 5 A e R A L) S A, R E AR R B I R A A R AT AR A R . AENLAR A A
AN, NI U S D AT AE R AR Y PTG ER 5 . IbAh, EAEME R AR WA ITHE
B DL A FR 2 oA BT TR AR AR I[6]. AR RN B 4u M, AT AR AN [ ) Th g
B, o 5 N S /N B AH (MO BN T 20 )« A2 28 ZR /0N TR A RL(MEL BB /)N e Jo 4 ) B i 48 R /N Ut
M2 BN FRANAD) . MO /N TR A A AT A B 1 IR R SR A RO B[ 7], R 32 3
P45 B RE RIS, , MO BN AR ALy M B M2 B Ak . M1 BN R A o i AL A K IR B
MENE 10 FRAMBE T, SEWE RPN S8, 11 M2 BN 5240 730t 28 48 i PR 0 i it
PERI S TR 7, JHIE SORE HAS R 28 0w 2 S B2 (8]0 /N T 240 i AR 3R 1) 52 4 NLRP3 151
AR BN JETE PAMPs Al DAMPs, 336 RS 5% BT kB (Nuclear factor kB, NF-xB), BEER1L B
NF-«B il 85 a, NF-«Bp65 KAML 2, HENHEEER 5, 7242 K&K NLRP3. IL-18 i f&A1 IL-18 i
WSERJA BIIFE9]. AR KE. tau TR BERIL. LPIATHRERENS . HLERHIERE LI DAMPs (552
5N i 4 M NLRP3 4&E/IMA 1S IE 2 [10]. 75 18 DAMPs fEH T, NLRP3 £5# 48 H4H 55 ASC K&
pro-caspase-1, FL[EIHIETE MR IE MK, X — I FEAT {2 caspase-1 lil, WA caspase-1 11 5744 pro-IL-
18 A1 pro-IL-18 A NG G R IL-148 1 IL-18, IL-18 F1 IL-18 1 BB R AU R 1, 0% R s & 1k
W N SER B i, 25 AD #EFE[11]. Ak, caspase-1 4575 iR 51 s FL K 1 (Gasdermin D,
GSDMD)Fxf AT YR, P40 N K B, fE4RM I b ok A S SR IR TE B GSDMD fL, 75 5400 ffa
AR AAn AR A, SEUNRRAAET[S]

4. NLRP3 RHE/MEFRR S1iEE

NLRP3 F&E/IMA I IE A0S T LAFE BhHEHT A MR G ) B RN N YR MR A PR 9, A 1T JE /AR Frg et
FEE BT 0 SR 2 T B A A (2] R PN I I S A A A ST . B WAL S8 I TP AE DG gk
R IEMLH], X NLRP3 #O5E/IMABOE KIE A IREIER[12]. EHEFZT, /N RNA mir-223 7] )1
NLRP3 R FIRIE, % NLRP3 JAE/AMA IS = a8 131, tbAh, T 40pA 42 4 mlaEnt
TAMERS BEZ A P2XT BURIA S THUE 55 A SRS R 1 BAE S IE BRI H] NLRP3 S8RE/MA 1 30E
[2]. BEFERI, AR A0S NLRP3 28RE /M, (> 1R o0 i o5 5 i S A S Bos TN 7 22
BB 727 WS S SRR . F5HE 7 AT BHIKT NLRP3 JRE/IMA B o (510 545 5 5 S AN 505 1
ARGk, BV B TR, A A IR S N [ 14]. BT LSS BS ARG 5 4 AR SO
TR E SIS A F AR 2R . teAh, 2 EEE — S AR T HH] NLRP3 SRE/IMA RIS . H
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B LC3B W S35 MUK F IS, %] NLRP3 A0 /IMA R4 5805 [2]. JL% NLRP3 AE /MR
TEAEAE SR CURPE LG, (76 AD B, BRI AT S LR 5, S H0NLRP3 KRE /MR %
VE, WETIHEZ) AD R SR

5. NLRP3 RfE/MEFE AD BOTRIE(ER

NLRP3 #AE/MALE AD B 28 s A TAXAIAL, 5 Ap/tau. SRR D) BE AT A A BLH0R BT B
Z AR, SERAKEN AR AT

5.1. A % NLRP3 SHE/|MEBHBGE

NS Ap S BEL R ZERE AD W EZURBAE . AS BT Je kB8R (A R4 8 st ek
FEACHHR AR P P2 A [ 15]. AB ATIE T 2 423800 NLRP3 K/ MA, 173805 1) NLRP3 485 /M XA {2
AR AR, TERCBYEAEIR, g AD R B E .

AB 1EN DAMPs P 5 /N RAHMIE - 2 FhsZ kg & 16], AHG: S5/NRRAMRTE R Toll H5Z1k 4
FetEgE S, JA 8l NIERERE LR T 88 KNS 5 &4, DAMIEIE A -1 SZARAH DG . IR aR
O T2 ARMI KR F 6, BT B iGth, P4 K& NLRP3. IL-148 §iARF IL-18 HIAR[17] [18];
557N 5 240 PR T W SR A 2R =) 2 A 2 G, IS A L ) 2 8 B e B U 1 0 BR  R
A B S R R ks HBOEZ A1 kB B BRI RAESSI[19]. AR RERGIRIRIBRAER L, TH5E
NR IR G A . XSS PRAE IR AB M FEd, WK S VA B Rl G 7 BRI A W VA A A 1
TR, IEERAAROCE AR B 2A RIAPEL, SHBUABHA AR, KA AL E AR B BRI 45,
& NLRP3 J8RE/IMAS . 6 Ah, AB AR LRI ThRE, 3 BRSO ZE R/ DNA 7%, 3#E— 22 inJil NLRP3
RIEMEBLE[16]. %) NLRP3 #EAIMA(EAE caspase-1 751k, TEALIK caspase-1 Y)E] IL-18 R /&A1 IL-
18 FifA, AR A AYIEYER) IL-15 A1 IL-18. IL-1p A @EIT #0E NF-«B {5 Sl i, fli g o W EEEE N S 50
TIXIERAIHE 1 H3 KA CBEAGIEG, (23 p bR BE R 5%, TS N AB BIAE 201

AR BT 2 FHLEBE NLRP3 J8RE/MA, NLRP3 SIE /M St kAL #E Ap B A R4, AWkl AD
P B2 . 1T 7E NLRP3 SOE/MARIBUE T, Bk A 4h, tau S E R EMAEEE REMA G,

5.2. tau J5& NLRP3 ZE/ME

IEEAERET, tau BAZE—MMEHLEND, HAHEIREE SME %S IFERE ik, &
AD FPREEAM T, tau KAEDEBRL, S tau EAME LS TR, FERER BN H A 4k i 2k
(Neurofibrillary tangles, NFTs) [21]. NFTs "] @i 40 fu 22 170 52 44 1R 51 5 40 i P 25 1445 5 305 NLRP3 28 5E /)
o SR BERRILE) tau 25 (AT LN DAMPs S5/NE R AR toll FEZ 4K 4 R R tEgE &, 4 NF-kB {551
%155 NLRP3 SORE/IMASCHRAL 70 (3 3%, Rk 38T FR[22]. IR, /NIRRANM AL NFTs J5, VR
JEA5G, BOAHLAE A B EME, HE— 0% NLRP3 ORE/AMA, {2k IL-18 A1 IL-18 #0E K FR i 2 i
Ab, BIRIAERM[16]o HAER T R RAEHE tau BEERIL, INE AD REE, W1 1L-15 25 4R N T RENS I
T A RG34 AR AR R 5, (R tau SR BERERRAG[22]; (RIS SORE DRl F 4 £ 5T
tau 5K [ BRI 2R USRS 2A, 2D INE tau 85 10 EERERR 1L (23]

5.3. AD FRIE4F{ES NLRP3 KEE/ME

%7 Ap/tau 55 NLRP3 JCRE/IMARIA AR AL, Sk fA 5 A AL REE NLRP3 JOAE/MA 1 30
KA IR
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LR PR BB mtROS/mtDNA 335 NLRP3, 1fj NLRP3 J54k Jailid caspase-1 AR L bifAk (H 1L TL-
1BIL-18 MEIEEAIR S, TR “ RE - ZeRifidintss” fE38, FEE TR E AL . FASE ) B R
NLRP3 ZH3%, 1fi NLRP3 3#0& 1) 980 R FFEsm BT i, TR “AAb B - 257 BORTEER,  hnidg s
Zuhif[31].

6. BT NI NLRP3 ZEHE/MEROBEERITHI AD &L 1E

NLRP3 RAEMATLE AD RIFHLE]H AR IERBIER], EL NLRP3 SORE/NMAAAE K AD 677 SIS
FIfE. JEIE ] NLRP3 SRR /INMA RIS 1 2540 RT 73 9 & samifln) . 2990 85 7] e KRR

6.1. SERINHIFIFHZR

MCC950 & —Ff — 757 Bt IR AL AW, 1E S ke 7P NLRP3 #1712 —, dfi ik 45 & NLRP3 NACHT
S5F Y Walker B [X, #1i] ATP 7Kg JE BT JORE /MR RE, 78 AD /N BREAL T BA ik AB iERR,
il tau i FANGE AR DI RE 2 HIT RK(24]. S ANE, B WREE)H S 0% R R E > IL-18 Bl oG
AD BARZNYINFIDIRE[25] 0 TR 1003 S B ) ) e 18 15 5 A BRI AD i B [26]. 1AL, —
TN 2 g FLT I0AE NF-KB 55 38 B RN Ik NLRP3 48 E /A 5 /N i 7 40 i 7 M DO R (271 MR T
VR TR IS B, T T LM S R ) OB 1. TS v BB AE BT IL-18 324k, 1E 3Tg-AD A
H, g tau B ERERR AL HOGE I ThRE(25]. b4k, B-FREE T ERIEE(B-hydroxybutyrate, BHB) WA 2 7 i
LG 5 5 [ 2.6 - 4 N BRAZ 4H L NLRP3 S 5E /MAB)#0E - i#id F BHB -1t APP/PS1 #%5:[K AD /NER
IR LRI B E B, IR AD AFITIEE[28]

6.2. ZYEEEWHR

2y 5 ) I SRR BUEE R A M 25 D TE VR 7 A 7 T B & . B T AN RIS v REAFAE
FL[E] (e B A AL, R 2G4 mT DAIE I R e e 3 R LA SR T T B AR . 299 T B4
WA BEARRA A, £ =i R IR

K BUAR JR & — - i R IEE JOR 288 24000 , 2R 2540 ] SR 5 B 4 PR TS &2 3% 6 T , X4kl NLRP3
PEFE/IMAEIE MRS caspase-1 FEALFN IL-14 433 . (HIXFhIH] NLRP3 75 =57 &E, A EE 5| AR
TER[24]. T fEUx—RIER, Kuwar HIBUEE S350 B H AR R TR IC124, 2 A%
R 5 P THRE AR, 78 AD /N RBEAR A R/ AB JTRR . BB M JO0E, 16 5 3R T D 2 i A f
ST A, HoR PRI ELAIEH[29]. 5 IC124 B EAMEH T NLRP3 KAE/MEARE, AE8ikpi424
JE L AW APP/PSI /MR NF-xB /5 NLRP3 %% 56 F0 IL-18 Ai/AAE &, #0H] NLRP3 JORE /MBS, B3
M AD A R IE[24] .

6.3. RERBRHEAR

ZYYE E M2 AD R SR TR BRI ], SR, AR B R AR R AE AR A AR B, TE AD
TRIT TR 2 00T . W/ FA 4 A TS OGE I e S 1 Ik S R TR B SRk 1) caspase-1 RIS, i i@Id &
T R B2 TP NLRP3 1) ATP Bvd M. St R, HoKEHIY VX-765 3% AD IR EE
I AD N RN T BE . A LLT VX-765, WIMERR-T-ih 32 EL@ S DL LA AD R EE: ERERS
WA SN NLRP3 BE[RI ) K08, I B ST TR VE R o ARt 16 22 1 1 ok 2 >
AB TR, FEARAE RAN MR /KF, KB AN BRI RE, FF40H] NACHT. LRR F1 NLRP3 28 /MA 1)
WEPE, MG T HWR, &4 AD #EF2(30]. BR FHIVERE-Fih, % MRER BE N ABL1-42 KR THP-1
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LA RIS 7R ELM AN 1 IL-15 4 FUFT NLRP3 (3, 2 —FiAT RU04T AD 2540, 158 B K0,
LB ULHY) AD SR 1L-18 725, FIE NLRP3 8141133k caspase-1 (M HE, 10 Ap (1211
HI AB BELRI24].

7. 45

XF AD HUNEFTA A NLRP3 8RE /MBS & AR FINLHIBEFT, AT NLRP3 /-3 1 4 20E
fE AD FHEHA —ANAMM T ##, 5 AD FUREHLHIAUR IR TS RE, 0T EE AR RE. tau 7
i B R A DL B 2R Ak Ty i Pt & AU DG B2 2 ML AR ELAE o H T NLRP3 S8RE/IMA A SR 0 EE 9 0E A
AD VYT B — A BB AL, (HFRE R NLRP3 /MR H A AD ML Z [RIfEE R B R AHBEAEH . &
AR AD H/NR 40 NLRP3 2 5E /MA S S I# £4 2OREN LA B T H R G 7111 AD V697 75

E&WH
W5l B XA AR I H (KC2024048S).
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