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IL-18, cleaved GSDMD & #ik, &R SEMA LE, TFOBUE TR/ Bk i Ok 3 A vk B R 4 48 (P<0. 05,
P<0.01) , ZEHOT- &5 RECH B AR S BRIE R BB I (P<0.01) ; M A LURIEBI S ; 1 Th CA3 X NeuN FRic iy Hf
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NLRP3, ASC. cleaved Caspase-1, IL-1B., TL-18. cleaved GSDMD & 4 A [&MK (P<0.05, P<0.01), ADAMIO, IDE
HHARKTE (P<0.01), &8 FROEBATEE AD DEOAFIRERG | fREITRKL | AR DI KM A RAE, HAHLHI T fE 5
P AB AR NLRP3/ Caspase-1/GSDMD {5538 47 6.,

KR . RO FIRKIEE ; APP/PST /NEL; AB Ui ; NLRP3/Caspase-1/GSDMD {55 18 %

hESES. R285.5 XHEFRERL . A NEHS: 1001-1528(2026)02-0431-08

doi: 10. 3969/j.issn.1001-1528. 2026. 02. 011

Effects of KaiXinSan on neuronal injury in Alzheimer’s disease mice based on
A3 metabolism and NLRP3/Caspase-1/GSDMD signaling pathway

LIU Jiang-hua'?,  PAN Xian’, WU Yong-gui*’”

(1. Guoyi Hospital & Third Clinical College, Hubei University of Chinese Medicine, Wuhan 430000, China; 2. Rehabilitation Depariment, Wuhan
Hospital of Traditional Chinese Medicine, Wuhan 430000, China; 3. School of Acupuncture-Moxibustion and Orthopedics, Hubei University of Chinese
Medicine , Wuhan 430065, China; 4. School of Basic Medical Sciences, Hubei University of Chinese Medicine, Wuhan 430065, China; 5. Jianshi Hospital
of Traditional Chinese Medicine, Enshi 445300, China)

ABSTRACT: AIM To investigate the effect of the KaiXinSan (KXS) on cognitive impairment, neuronal loss,
AP deposition, and neuroinflammation in Alzheimer’s disease (AD) mice. METHODS C57BL/6 mice were set
as the blank group. APP/PS1 mice were randomly divided into the model group and low- and high-dose of KXS
eroups (0.7 and 2. 8 g/kg). After intragastric administration for 30 days, Morris water maze test was used to detect
learning and memory ability in mice. Nissl staining was used to observe the number of hippocampal neurons.

Immunohistochemistry was used to detect AR and NeuN expressions in hippocampal tissue. Immunofluorescence
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staining was used to detect IBA1 and GFAP expressions in hippocampal tissue. ELISA was used to detect levels of
IL-1B, IL-6 and TNF-a in hippocampal tissue. Western blot was used to detect protein expressions of APP,
ADAM10, BACE1, PS1, IDE, NLRP3, ASC, cleaved Caspase-1, IL-13, IL-18 and cleaved GSDMD in
hippocampal tissue. RESULTS Compared with the model group, the escape latency and swimming distance in
each dose group of KXS were shortened (P<0.05, P<0.01), and the times of crossing the platform and the
residence time in the target quadrant were increased ( P<0.01). Pathological damage of hippocampus was relieved.
The number of NeuN labeled neurons in CA3 area of hippocampus increased (P<0.01). The number and area of
AR related plaques in hippocampus decreased ( P<0.05, P<0.01). The levels of IL-1B, IL-6 and TNF-«a in
hippocampus decreased (P<0.05, P<0.01). The fluorescence expressions of IBA1 and GFAP decreased (P<
0.05, P<0.01). The protein expressions of APP, BACEL, PS1, NLRP3, ASC, cleaved Caspase-1, IL-1B, IL-
18 and cleaved GSDMD decreased (P <0.05, P<0.01), while the protein expressions of ADAM10 and IDE

increased (P<0.01). CONCLUSION

KXS can improve cognitive impairment, neuron loss, Af deposition and

neuroinflammation in AD mice, and its mechanism may be related to regulating AR metabolism and NLRP3/

Caspase-1/GSDMD signaling pathway.

KEY WORDS: KaiXinSan; Alzheimer’ s disease; APP/PS1 mice; AR metabolism; NLRP3/Caspase-1/GSDMD
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R AD AL B, SGE AR 2T A
TR S EARR, A WSRO BUOA Bt AD
VEFH, WBGEZ2R AD SEER0 Y ARBFSE 0Lk
— L IRFE I AR AU il NLRP3/ Caspase-1/
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I (GFAP) ik, WEMFERTIAZE T (APP) #iT
. B-IEMFERE (AB) ik, MEAERSRE
FIfi 10 (ADAM10) #ifk, F&FRK 1 (PS1) #t
. JESE R (IDE) Uik, A4EMA £E-18
(IL-1B) Hifk (R /RAEYRHEARRAA, 77
2 G1101, GI036, GI212. G226, G2037G2020,
GBI5138, GBI5105, GBI2100, GB11307, GBI111197,
GBI11318, GB11779. GB111387. GB11113); IL-1B.
IL-6, RSRSEN T-a (TNF-o) ELISA Kl &
B-7ribME (BACEL) #iffk, NLRP3 Hifk, ASC ¥t
& . cleaved GSDMD $tf& ., GSDMD $ifk | Caspase-
1Pk, B-ishE M (B-actin) Pilk (RIEHL
e E MR AT BRA R, 525 RK00006, RK0000S .
RK04595. A11533. A5652, A22046. A24059.
A18281, A0964. AC026); IL-18 #i &, cleaved
Caspase-1 JLIA (SE[H Cell Signaling Technology 2%
"], %5 67775, 89332)

1.4 ALE  Momis KA ELI RS (M5 XR-
XM101, (s SR BRAF ) 5 WY
Bl (%15 WRD-Minux S712, RN Fi ik A4 iy R
HAWRAR); LR, 5OtR M (A5
CX41, BX43F, HA Olympus A #d]); ZIHE4H
SR (FYS Spark, #iit: Tecan AH]) ; ZIIkE
VER MR 0¥ 248 (H15 Tanon 1600, _iFKAER)
HABRAA) .

2 A&

2.1 H4hH & SHEEWIUIRE LOoCER [14] i)
H, 3 :3:2: 2 WHHBIHRIAZ (KE, A8
WO, 06 ARFRAiKIZ I 30 min, k)R SC
KHIA 30 min, 338, FRRINALEK, &ihE30k
B 30 min, TUE, &I9F 2 WIEW, W4h, W&k
241 0.07, 0.28 ¢/mL WA, KEJEHET 4 CIK
FlRAE

2.2 sy rst ¥ APP/PS1 /NRBENL A
BRI FNTF iS55 O [R] A 8 A
M CSTBL/6 NRAERZE A, BH 10 X, 5%
FIHARESE | SCHRHZIE B I PR 45 83050 5 i 1 25 245 77
B FROEUE, SRR E 0.7, 2.8 g/ke
FRDHOKRR , 25 F 4RI R 20 5 SRR AR A R
K, BLHESL T30 d, HRIEEHEHZE 1K,

2.3 Morris K#E g F£8  JeX/ NI T#ELES d &
PAT ISR, e 3% 60 s PN/ Bk 25 & 59 s 1]
Bk REvs AR 109 25 60 s RHEFIE&, WHIF/N
MZEV&, 158 15 s Uik icte, BX 4k,

[E]F% 30 min, 5% 6 RIFATIERLLE, L. Fre
M 1 U, I sk RERE AR BT, R0 SR UK B AR
57 R MIR RS, WG, IWSUIZkET
FHXT ISR A /INER, 18 5% 60 s N 6 98k 5
K ARG BREE R i), >R A EthoVision XT R 40K
LB
2.4 HARLE  Momis KEELETERG, /N
R TEST 1% CEL HZ 8 (0.1 mL/10 g) #FATHE
T, RRLARENLE 3 H/NEIG A 212 4% 2 R WP
B2 24 h, BREECBENIK, W oREW S A 8
MW S wm VIR B4 S LHEUT-80 CAR-AT,
JHT ELISA & Western blot %l
2.5 REFEE BAMAOMMAL, YA, ff
FHIBERE AN S BT U0 7 AT IS b 3 5 2 IR K
Yot 15 min, ffiH BRI F R T K RN
BN, B, PO B WS, MR,
B it o X P 28 o B
2.6 SramfcFE WURAL AW R, MKk
TP . BrlEE A, iH 3% H,0, #H 25 min,
D) BELWT PN 5 o SR A i 5 T 3% G 2 1 3 ) A
30 min; YEEJG I —HT AB (1 : 400) Fl NeuN
(1:1000) 4 CHEERRA; BEERERM P (1:
200) ZEHRIFEE 1 h; YERISHEIN DAB (R 0 £ ;
ZIEROAFTE, BDARE R, Hiy, TG
AR NS, M, ST X AR A OC I BE
HBCRANRA, L& NeuN FRic B9 BHPEZ0 %L,
2.7 RERAEFE WUNALUAWY A, MK
Trmess | o AU AL EE; PBS YEvk, T
fn—#t IBA1 (1 : 400) H1 GFAP (1 : 1 000),
4 CWEE I BEBSREMZEOE —Ht (1 :200),
FIIFE 1 h; VRS DAPT YL il &2 Je 4%,
BH, TrOGRMBE T, AR, oigS X
IBA1 F1 GFAP ik,
2.8 ELISA &4l i L2822 1L-1B., IL-6, TNF-a
KF BRI, A 9 fi5 & PBS, i
HAWHEAUDE , SIHME L, WO I, 4%
ELISA 12551 & i B 5 Ao I g 5 21 20 1L-18 ., 1L-6,
TNF-a 7K
2.9 Western blot A igL 2 &K &G kL B
HAERIME L ZH A, A 10 f5 5 RIPA 2480, 2
K, B0, W B BCA BEIEE Ak,
IR JFERVE 1 ARG o, T koK o Ais v
HARRH G BT -80 CUKFTRFE, # [ SDS-PAGE
AU B H R, R B Mk, BRI
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PVDF [ T 5% 25 05 &P 30 min, 50—
HL APP (1 : 1 000). ADAMIO (1 : 1 000).
BACEI (1:1000). PSI (1:1000). IDE (1 :
1000), NLRP3 (1 :1000), ASC (1 :1000),
cleaved Caspase-1 (1 : 500), IL-1 (1 : 1 000)
IL-18 (1:1000) . cleaved GSDMD (1 : 500) ., B-
actin (1:1000), 4 CHWFHLR; KH TBST i
55, W0 (1210 000) , ZEHBFE 30 min; Pk
JRJS %M ECL W A, &R MR ARG, 40 ],
1T Image J #AE BT 5547 A, DA B-actin N
Z, W HNEASNSIIE,

2.10 %t F 9 it GraphPad Prism 9. 0 3K {4f
HATAE R SEREHR A B bR ZE (wts) RoR,
FFE RS 73 A 1Y 04 20 18] Lo B8R T B R R 7 2247
Mr, J722 55w it — 20 P HE R LSD A 4,
T ZEAFEHF SR A Tamhane” s T2 K556, 5256 504

AFFEIER A, A &) R FH Kruskal-Wallis
H K555, P<0.05 FmzER HAGIEE L,

3 #R

3.1 st AD R F Jwlek AeFem
Bl 1R, A& 4/NRIIZRINTT 4 d JakEns IR A2 1
AR, HEREASITFE XL (P>0.05), %
5.6K, SaAA L, BRI/ kRN
FER (P<0.01); SHORIZ Ay, FROHS R4
/B BETE AR A 4E 40 (P<0.05, P<0.01), fn& 1
Fias, ARRIZH /N B 8 6 A T S 50 v e Dk R R A 28
FIAs8n, T F O s R /N R 46 T APP/
PS1 /NEBIRIK SRR . 525 Al beds, BRI/ B
ZEERF B R ECR B bR BRIE R e > (P<
0.01); SEIRZ A, JFOHS R a4/ 2RI
-5 REOR H AR BRIE B BRI (P<0.01)

. ANXTIRAL, BOWEERIAL, C~D AR Odl, mAlEd, S5 AdE, ™ P<0.01; SR, P<0.05,%P<0.01,

E1 FO8x AD /INRF BT EE

GRS (Xxs, n=10)

Fig.1 Effects of Kaixinsan on learning and memory ability of AD mice (x+s, n=10)

3.2 FuHst AD NREDL AL URE F A Hw
Kl 2 pirs, BEAVZH /N ERUIEE B CA3 XM &8 JTAF 7R IR
VAP AR ETIOEUYE S TTPARIIN - €< hiied Ml e uS SELLE !
Pixig sk, mE 2 fos, S A9k, R
/NS CA3 XM naw /> (P<0.01);
SRR R, RO R4/ RIE S CA3 IX
MZITEEI N (P<0.05, P<0.01), 54 A4
Fo#, AL /NERIE S CA3 X NeuN Fric B9 BH 40
Mgl /> (P<0.01); SRR LA, JF0HsS 5l
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/NS CA3 X NeuN Fric B9 BH 40 K0 hn
(P<0.01), 4/ CA1 X A& ua M
NeuN Fric () FHME A AT i 2 22 5% (P>0.05) .

3.3 FRUHAT AD RGBS AR AR FHrm QK
3PN, SEHALE, BRI/ SIX AR AH
RBEH B A (P<0.01) ; SR
FeA, FRO S AN B T X AR M SCBREHL Y
B A AR > (P<0.05, P<0.01), AR UL
FEE AR FH 5 A RN B i WA <, R 3 T
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. A XTI, BOMEERIAL, C~D AR ORAL, SRR, S AAHE, ™ P<0.01; SR K, P<0.05,%P<0.01,
B2 FoOEI AD /NMNREDALFREFNHE (xxs, n=3)

Fig. 2 Effects of Kaixinsan on histopathology of hippocampus in AD mice (x+s, n=3)

TE: ANXTIRAL, BRI, C~D rBIAIFOHUE, mflma, 525 A, * P<0.01; SEI4 hig,*P<0. 05,%P<0.01,
3 FFOEY AD /MRIED AR HARMEM (xxs, n=3)
Fig. 3 Effects of Kaixinsan on A deposition in hippocampus of AD mice (x+s, n=3)
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N, Sas P i, B N U S 4140 APP
BACEL, PS1 EHHFEEF R (P<0.01), ADAMIO,
IDE & R IBEL (P<0.01); SHEHIZ iR, IF
D AN S 4141 APP, BACEL, PS1 2K
kKIS (P<0.05, P<0.01), ADAMIO,
IDE R BFH (P<0.01),

3.4 FFSHAT AD N RE L 4848 IBAL, GFAP &
K BATK R F AR Ha A RERSFERE
TCERBSET- R EZHZER, 1 AD M4 RN &4
25 /0N S5 AN AN R i T AN LA SR TR AR A
ST ARSI G 928 e S X /I B I 4 i A

FE R 0 20 i i A 75 2 1 IBAL Al GFAP #EATHRiC,
mE 4 s, 55 A4, BRI D440
IBA1 Fl GFAP & ATHE (P<0.01); S
MRS, JF O 7 4 BUE D 4140 IBAT A
GFAP A E AL (P<0.05, P<0.01), /MR
S0 6L R LR i 5 440 i b T AR AR R PR TR IL-
1B, IL-6, TNF-o HJRETH, ANE 4 Fon, S52a5H4
Hed, IR /R S48 1-18, 1L-6, TNF-«
KETHRE (P<0.01) ; SR A, TF0 a7
/NG LAY IL-18, IL-6, TNF-a /K&K
(P<0.05, P<0.01),

W AHXIRAL, BOWEIRIZL, C~D A5 FOidt, mflEd, 5% A4E, ™ P<0.01; SERA K, *P<0.05,%P<0.01,
B4 Fo8x AD /IMNRIBEHLE IBA1, GFAP RiIEREXREEFAKEHEM (X5, n=3)

Fig. 4 Effect of Kaixinsan on the expressions of IBA1 and GFAP and the levels of proinflammatory factors in

hippocampus of AD mice (x+s, n=3)

3.5 FrsHeat AD A K% 2 20 2% NLRP3/ Caspase-
1/GSDMD fz 5@ -89 % 0 A& 5 Fizn, SX IR
P, BRI/ U S 2H 21 NLRP3, ASC, cleaved
Caspase-1/Caspase-1, 1L-18, IL-18, cleaved GSDMD/
GSDMD HEHFEIATHE (P<0.01); SHRA HEE, JF
SRS ) ek /DN B Th ZH 20 NLRP3 | ASC, cleaved
Caspase-1/Caspase-1, 1L-18, IL-18, cleaved GSDMD/
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GSDMD ZEIFRIAML (P<0.05, P<0.01),
4 it

TROBHBAZ, AEW, K%, L&A, B
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RESF M RAT MR . ARG KB, JFO T
WG 2R AD BRI ITIRE . ph oot . 2 fim
THRERRAF AR B AR 12 AR SR AD BT
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TE: AHXTHEYL, B OAREAIZL, C~D 25l OHUR ., mflidl, 525 Halbss, ™ P<0.01; SHERILLILEL, *P<0. 05,% P<0.01,
5 FLEST AD /MNRIE S H 4 NLRP3/ Caspase-1/GSDMD {E S @B AIF M (x+s, n=3)
Fig. 5 Effects of Kaixinsan on NLRP3/Caspase-1/GSDMD signaling pathway in hippocampus of AD mice (x+s, n=3)

GBI AN INE APP/PST Bk /N, IF45 T AN
FIR T, & B IO B0 ] 4 /N B
HOREE IR, BN 2 BT 5 UCEIOR H Fr 52 FRAS B3 Bsf
M), FEHAFF O80T et AD /N RS T el
ZEE R G IR AT S 4 R — 2

PR TC R 2D ICIC I E Y 2E e, TRk
i AD B BAFIEZ — o ASHESEA R R G4 6 F
NeuN H 32 21 AL PFAS FFO 806 AD /)N B 22 o i 7f
PHER, @R LI, FFLET > APP/PST /MR
Mg S XM TeZ [ 4E . TRYY, JFREIE g S 20T
H A NeuN ARic A BHPELIME L, FIATFO 0Tk
A AD /RO DA 2o B AR 2T B

AB UTELU R AD (W E SRR FRARE, W5 T i
T, AB A APP KRNI, % AR MO/l
fii ( ADAM10, BACEL, PS1) FI[4f# G (IDE)
R AR BIE g 4 SR R, I D BT b
APP/PS1 /N BRI T AR LAY, iF Al R&AK APP.
BACEl, PS1 % [1%ik, FF& ADAMI10, IDE &1
Fik, FTIIFOHECAT @ S AT AR AR AD /)N
S AR UL,

P RAE T3 AD A TTH M EE AR,
HkA5 AR DURRIA /NI 5t 4H i 0 5L TR 1 Jo 248

IEREBOIE SE R E YR IBAL I GFAP 435l J2& /)
2 I 4 LR R RS SR A M AR AR R T, ASFSR A R
Hon, JROEFRK APP/PST /NEUE TS X IBAL F1
GFAP ik, if 7] FEARE 54 41 TNF-a, IL-1B,
1L-6 K-, & B TFC RT3 2k 10 1) /) Jig J 4 i i 2
TEHE AL TG AL, I8 AD ZINERIE S RE J N
NLRP3 RAE/MAJE R IR o 352 72 G2 1) 822 20
B, Hsw ik al A SEEREMA AT,
NLRP3 % /NMA i NLRP3, ASC F Caspase-1 21
i, NLRP3 % PE/MATT 48 5% pro Caspase-1, ¥
Caspase-1 HYIE P IFIE L% 1L 1Y Caspase-1 ( cleaved
Caspase-1) "' | Caspase-1 Y 1% 1L 7] ¥ pro TL-1B .
pro IL-18 U] ¥ By TL-18, IL-18"1, %4k iy
Caspase-1 & °] L 51 I Y] ¥ GSDMD, % 1k )
GSDMD ( cleaved GSDMD) 4xiF %% % 40 g i L 4T
FL, AP A R T R SRR R AN, A
S RAE R R ARBFFELE R Eas, O]
REA% APP/PSI /B D 'h NLRP3, ASC. cleaved
Caspase-1/Caspase-1, IL-1B, IL-18, cleaved GSDMD/
GSDMD % [ ik, 3R B IO 800T g 2 38 1o 417
NLRP3/ Caspase-1/GSDMD {5 53 % fk., 3 Ifif i

 AD /N RAE
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i BTk, JROBURT B AD /N BUA R R A
MATLEIR . AB VIR Z A48, HALH AT Rg S
P15 AR QA H NLRP3/ Caspase-1/GSDMD 1
S T G

FIERMR: AR A EAEATH B bR,

SE 3.
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