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Effect of Modified Shuyuwan on Neuroinflammation in APP/PS1 Dementia Mice Based on
Nlrp3/ASC/Caspase-1 Signaling Pathway
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[ Abstract] Objective: To observe the effect of modified Shuyuwan in amyloid precursor protein/
presenilin 1 (APP/PS1) dementia mice on cognitive and memory impairment and to explore its mechanism.
Method: The 40 APP/PS1 mice were divided into model group (given Physiological saline) , low and high-
dose modified Shuyuwan (14, 64 g-kg"')group, and donepezil group (1 mg-kg"') and 10 wild mice were set as
the blank control group (given Physiological saline). All of the mice were administered intragastrically for 35
days. The memory and space exploration ability of mice was detected by Morris water maze, the morphology of

mouse hippocampal neurons were observed by Nissl staining. The deposition of 8 amyloid 1-42( AB,.,) in mouse
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hippocampus was detected by immunohistochemistry, and the expression of ionized calcium-binding adapter
molecule 1(Ibal), a marker of hippocampal microglia (MG) and Nitric oxide synthase (iNOS) , a marker of
actived MG, were detected by immunofluorescence. The protein expression of NLR family pyrin domain
containing 3(Nlrp3), Apoptosis-associated speck-like protein containing a Caspase-recruitment domain (ASC),
cysteine protease-1( Caspase-1)and interleukin-1 beta (IL-18) were detected by Western blot, and the expression
of IL-18, tumor necrosis factor- « (TNF-«) and interleukin-18 (IL-18) mRNA were detected by Real-time
fluorescence quantitative polymerase chain reaction (Real-time PCR). Result: Compared with the blank control
group, the memory and space exploration ability of the model group were significantly reduced (P<0.05), the
number of hippocampal neurons decreased, the deposition of AB,,, increased, the markers of actived MG Ibal,
iNOS increased, the protein expression of Nlrp3, ASC, Caspase-1, IL-18 increased significantly (P<0.05) ,
and the mRNA expression of IL-18, IL-18, and TNF-« increased significantly (P<0.05). Compared with model
group, the Chinese medicine group can improve the APP/PS1 mice's space exploration ability and memory
ability (P<0.05), increase the number of hippocampal neurons, reduce AB, ,, deposition, reduce the activation
of MG, and reduce the protein expression of Nlrp3, ASC, Caspase-1 and IL-18 (P<0.05) , and reduced the
expression of IL-18 mRNA (P<0.05). Conclusion: Modified Shuyuwan can reduce the expression of IL-18 and
other inflammatory factors in the hippocampus of APP/PS1 mice by inhibiting the Nlrp3/ASC/Caspase-1
pathway, and relieve nerve inflammation and pathological injury of AD.

[Key words] Modified Shuyuwan; amyloid precursor protein/presenilin 1 (APP/PS1) ; NOD-like

receptor 3(NlIrp3); inflammation; microglia
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BA1054) ;trizol (bt 5t 3L FE3 A W BH A R A L it
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TGGAAGATGGTGATGG-3', 7= ¥ K J& 233 bp., FFF
A 519 i AR A Y R A RS J A

F1 MEZEFHAI APP/PST/NREEERIANEN (F+5,2=10)

2.3 Giileik A SPSS 20.0 F M4 A5 4i T2
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Table 1 Effect of modified Shuyuwan on Escape latency in mice (x+s,n=10) s
21 5 Fl /g kg EAPN IR SR
EH 29.34+20.15 18.58+6.59 10.14+6.33
BLRY 63.76+15.331 34.82+14.521 20.52+12.86"
e AL 14 33.28+22.429 21.70+11.34? 13.64+3.862
64 35.60+29.722 20.36+14.05? 12.48+9.112
EZ N $ix 0.001 43.38+22.33% 22.82+11.18? 20.12+12.722

T - 528 AL I "P<0.05 5 5 AL 2L LA P P<0.05 5 5 s 4 AL w8 77 ek 21 L 8¢ 7 P<0.05 (3% 2~5 1)) .
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R2 MEBEHBAIN APP/PSIZEIRESZWHIFM (X+s5,n=10)
Table 2 Effect of modified Shuyuwan on spatial exploration test

in mice (Xx+s5,n=10)

241531 /g kg ?Pﬂi rh H bR 4 B 1
WAL /%
EH 2.40+1.14 31.98+10.63
LAY 1.40+0.54" 15.50+2.85"
Joys B i 14 3.00+0.702 23.78+3.739
64 3.20+0.832 28.52+7.70%
£ ARWR ST 0.001 2.60+0.542 27.22+6.44

PRI 22, 35 @R, U sl 25 5 AL 9K 550 o A g R
HICH 22 5, 2 248 R ST 41 1 X8 TR A B B
MR BT R WA 1,

ALTE R 2 BRI A 5 €. Oel 5 957 L 10 0 42 2 5 Dl 3 9 ALAR R S 1 5 B 22 J8 WR S 4 (1B 2~5 () )
BE1 s EHRA APP/PSI/NRED CAL KL TTHIF M (Niss Y (4, x200)
Fig. 1 Effect of modified Shuyuwan on neuron in hippocampal CA1 region(Nissl staining, x200)
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CAl X e Ak o, 5 1E % 41 8 A 4] AB, L,
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Fig.2 Effect of modified Shuyuwan on AB, ,, in hippocampal CA1 region(IHC, x600)

F£3 MEEFHAS APP/PS1 /MR E D CA1 K AB,, B &
(X+s,n=10)

Table 3 Effect of modified Shuyuwan on AB,,, in hippocampal
CAT1 region (x+s,n=10)

20 51 /g kg AB, .
IEH 0
i 0.62+0.01Y
in ek 35 AL 14 0.38+0.032
64 0.42+0.01?
EZ N &ix 0.001 0.52+0.04%

3.4 X APP/PSI ¥§ & MG B G s Ry 3¢t
WG gk B oR 5 IE W 4L, *ﬁﬁ”?ﬂ/l\%ﬁfﬂﬂﬂ@
Fric ¥ Ibal F1iINOS By R IA W] 16 £, 5 R4 1L

B, I B = AR B2 T Tbal ,iNOS FHPE 4N
2 D 5 2 AR R S A EL R, e L
it 4 Ibal,iNOS FHE: 40 M &) o b o WKL 3.

3.5 X 5 Nlrp3, ASC, Caspase-1, IL-18 55 [ 3¢ ik
M52 W 5 IE R 4 M B, BB ZH Nirp3, ASC,
Caspase-1,IL-18 4 H ) 3R 35 B F 8 (P<0.01) ;5
T 2 LA, s B AL e L R R 41 Nrp3, ASC,
Caspase-1, IL-18 4 1 3 35 W W B I (P<0.05) , i ik

EFHAUMANEA S S EALE, SEAREIER
TG 27 2 5 5 2 AR SF H B, n ek 25 70 AL 5
# 40 Nlrp3, ASC, Caspase-1, IL-18 B & % ik

(P<0.05), W.F4,K 4,

Ibal-----

- - -

DAP1-----

Merge

A B

B3 MEEFRAI APP/PS1/MNRED CA1KX ibal,iNOS & B Rkl

D E

BN (R PETIE, *x200)

Fig.3 Effect of modified Shuyuwan on ibal, iNOS expression in CA1 region in mice(IF, x200)

3.6 XU b g8 kA0 I F mRNA Y 3£ 35 1 5
5 IE # 4 b, B8 4] 1L-18, TNF-«, IL-18

mRNA i % 35 & W] i 14 &5 (P<0.05) ; 58I R4 1k

B, d 2 HL s KR A4 IL-18, TNF-«, IL-18

mRNA 1k B 8 F% K (P<0.05) ; 5 2 4R FF 41 L8,
. 12 .

Jin Vs 2 957 L i 7 4 IL-18, TNF-a, IL-18 mRNA #f
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£4 MEEBFH AT APP/PS1/IMRED Nirp3,ASC, Caspase-1,IL-18FE B R IZH M (3x+s,1=10)
Table 4 Effect of modified Shuyuwan on Nlrp3,ASC, Caspase-1,1L-18 protein expression in hippocampus of APP/PS1 mice (X+s,n=10)

21 5 /g kg Nlrp3/GAPDH ASC/GAPDH Caspase-1/GAPDH IL-18/GAPDH
IEH 0.20+0.02 0.1620.01 0.21£0.01 0.17+0.03
i 0.77+0.03" 0.56=0.08" 0.75£0.01 0.59+0.13"
Tt 51 L 14 0.41=0.04% 0.30+0.02> 0.37+0.012 0.33+0.13?
64 0.44+0.05% 0.35+0.04% 0.4240.01% 0.37+0.119
ZRWRST 0.001 0.57+0.03% 0.41=0.08> 0.54+0.01 0.45+0.17
Nirg3 _“ma Nirp3 fl: Jy — R P9 (022K 3052 1 76 MG b K ik
Rk W ABIE G 55 ASCL KT — 12 H A
Ase — 25 kba S PRI Nlep3 4 /MK, 5 3 Caspase-1 Y |
Caspase-1 — 20 kDa T AR 0 TL- 18 1 B 670 J 0 3 0 R i ) A
B IL-18, — 5 M 400 W IL-18Z K855, %
IL'1/’- ek W T, S — 5 MG E 2 kg A B R E
GAPDH_ 37 kDa 19 MG WO 77 2 Rk 0124 [ F 10 TNF-ar, IL-

A B c D E
4 APP/PS1/NR 8 D Nirp3, ASC, Caspase-1,IL-18 & B & i
Fa ik
Fig. 4 Electrophoresis of Nlrp3, ASC, Caspase-1, IL-18 protein

expression in hippocampus of APP/PS1 mice

*5 miEE#HAX APP/PS1 /M R i © IL-18, TNF-a, IL-18
mRNA 183 FRIEHF I (F+5,n=8)

Table 5 Effect of modified Shuyuwan on IL-18, TNF-«, IL-18
mRNA expression in hippocampus of APP/PS1 mice (X+s,n=8)

21 5 it /g kg IL-18 TNF-a IL-18
EH 1.00 1.00 1.90+0.01"
LY 2.32+0.010  2.07+0.27)  3.51+0.37
IMEFE AL 14 1.60£0.042  1.26+0.192  1.19+0.04%

64 1.2240.092  1.10£0.04>  1.90+0.05%
EZ N $ix 0.001 2.18+0.069  1.73£0.183%  3.03+0.05%

B T B2 M BT O AR N . H TR
57 AD [ 5 125 %) Sy 008 15 it 410 46 757 F0 N-HY SR -D-
KA Z R (NMDA ) SZ R F5 B0, 1 #1022 fire e AR O
TR PR R L N R A B e AR T LT R
A BEL BT 2 R 1Y 25 W0 X T AD IR T B S
PR X, 3T 10 4F BT X AD i B AR 25 4 AB Fl Tau
B BH 2 TR R 8 LUK M5 24, AD 1 24
YIiE & O ARSI, 48 R AE & AD & 5% ALl
o SR UL, N BT RAE AT T B R IR
J7 AD BRI UIA T

P25 R AE BN & AD I E R R HLEL, T MG
) TG S 48 SRIE 1Y R B R R R I SE B Nilrp3/
ASC/Caspase-1 il % & MG G 0 EEIF X7,

18,IL-183, 5 3 MG $5 i , Nlrp3 38 P% 5 22 M
T T8 B A AE 1 0 MR 20, fiT bt 28 48 i A 4% M o 21
R REIT . ARBEGEH APP/PST /N R D
ZH 41 Nlrp3, Caspase-1 Fll IL-18 mRNA Fl 2 4 3 ik 7K
SE-HH 8, 9F — 2 155 B Nlrp3/ASC/Caspase-1 i
%25 AD i & RIE RN . A WF5E & B Nlrp3 & 1
N ) 0 o R0 RT R IR AD RS AR R BRI Y AB Y
DURL, e N F1 T 68 L P I Nirp3/ASC/Caspase-1
TE R 2 RAE LA S 5 A AD & BIL ] A
JRE B AR IR S R

TR B AL AR T 28 4 Ty S L Y b e
FAE R Z N A B O (R A0 1 -
B CEERVCE RN BOE EHATE
J7 v b B o] TS R b B SEORS L T R I
HRB ;I 5 S HR ARE @, S5 A S
KU SR, B2 2515 (AT N5 33 i i, {8
K B A IR, A2y im i A B WK R, T
T2 AN, A2, 4 T 2 b B AR AR
Uyo A7 LT TEN X AD W HLTR 3, DA AE I IR K 56 i
WFIE CUE SEY7 200 U1 . AR 24 B2 A o R N, G AR
i T R R SR I P -kB (NF-«B) {5 538 % , B 1-
ABys5s T T 107 40 M U T 5 5 38 2o A0 Toll B 52 {4 4
(TLR4) 41 5 By FE 531k I 88(MyD88)/NF-«B 15 5
B R AP R A SRR s nT O s
BB A RBOR ST B U S R DAL, 53 A I
PR S 55 e R HE AT AR L rh ) 42 R IR L B
VOl AL T R T o R A A 8 R E 0 ADSEARS

ARSI e BN SE LA, APP/PST /) B
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IX. Nlrp3 4 4iF 3 8% 1 Nlrp3 K F i #H ¢ 4> ASC,
Caspase-1 45 [ fl IL-18,1L-18 il TNF-a mRNA [/ 3
ik PR, 5] B Ibal A INOS & 11 36 35 &
/b Ibal i MG F§ 57 PE bR &9, INOS 78 MG 1 1k 4R
AR RN . $ R e AL AT AEE i 70 APP/PS1
/N BV v Nirp3 4% E 3 6 2R 11 B G fE R 7,
RNy ) R A L R R SRR B il R A
M 2 )AL BE T o TRV AR I 5 2 B v
LAl APP/PS1 /) R T X AB, L, (T FL B s /b, 1
AB i Ty RAE M AT RRM AB B, BEfE
T % MG 9 328 B2 380 1 Nlrp3 48 P /MA IR AL, B AR
& AD 1 H UL AR AR s OF B B
WO Ty X 28 0 B B IR TR 4 T K &
&I AD F G BLRRAE 2 — , U6 ek g AL R A
2% APP/PS1 /)N L AD 95 3 7E 2 09 1 o

25 bRk ek 2 95 L T LA AT sk s AD /N R
)27 M A RE 1, % fi% APP/PS1 /N B 1 #E i, Bl
il 7T BE 5 40 1 APP/PS1 /) B T 4 41 Nlrp3/ASC/
Caspase-1 38 1% , MG {fi fb., K I RAIEH A X
U 2 B LA B T U 28 AD s B A v b 28 A
SR, R BT iR AD B TETE 259 .
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