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WG T2 25 5, 0 A A5 80 A9 et 21 K B2 2 02 BE 7 B W 20 3% , NLRP3 , Caspase-1,1L-18 mRNA FIZE [ 19 25 ¥ 8] W F %
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Effect of Modified Buwangsan on Expression of Related Molecules in

NLRP3 Inflammatory Signaling Pathway in Hippocampus of AD Rats
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2. Chaohu Hospital of Anhui Medical University, Hefei 230031, China)

[ Abstract | Objective: To investigate the effects of modified Buwangsan on the learning and memory
ability of Alzheimer%s disease ( AD) model rats and the expression of NOD-like receptor 3 ( NLRP3 ), cysteine-
containing aspartate-specific proteases 1 ( Caspase-1) and interleukin-1 beta (IL-18) in NLRP3 inflammatory
pathway in hippocampus of AD model rats, and exploring the underlying mechanism of modified Buwangsan.
Method: The 52 eligible rats were randomly divided into sham control group, AD model group, low-dose modified
Buwangsan group (1.5 g-kg ') and high-dose modified Buwangsan group (3 g-kg '). AD mouse model was
established by bilateral hippocampus injection of AB,,,5 pL (2 g+L™"). The rats in low-dose and high-dose
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modified Buwangsan group received low and high dose modified Buwangsan respectively within the next 4 weeks,

once daily. The learning and memory ability was tested by Morris water maze. The expression of NLRP3, Caspase-

1 and IL-18 mRNA was tested by quantitative PCR ( Real-time PCR) and Western blot. Result: As compared

with the sham group, the learning and memory ability of the rats were significantly impaired (P < 0.05).

Compared with AD model group, the learning and memory ability and the expression levels of NLRP3, Caspase-1,

and IL-18 mRNA and protein were all no statistical differences in low-dose modified Buwangsan group, while the

learning and memory ability of the rats were significantly improved and the expression of NLRP3, Caspase-1 and IL-

18 mRNA in hippocampus of rats was significantly decreased in high-dose modified Buwangsan group (P <0.05).

Conclusion; High-dose modified Buwangsan could attenuate neuroinflammation in the hippocampus of AD mouse

model via inhibiting the expression of NLRP3, Caspase-1 and IL-18, which may be the mechanisms of modified

Buwangsan could be used to ameliorate the learning and memory ability of AD mouse model.

[ Key words | Alzheimers disease;

cysteine containing aspartate specific proteases-1 ( Caspase-1) ;
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modified Buwangsan

NOD-like receptor 3 ( NLRP3) inflammasome;
interleukin-1 beta (IL-18)
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5, NS 15 g fR%E 10 g, i 15 ¢, 2414 10 g,
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JRERIHRESE 48 G V) 1, RS 0 1 b % 22 3 d i T IR
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AB, L e  55 di A BER UK, A [A] AD LAY fin vk oA
RN R B A A DT kR AD BERLAE L 1R S TR
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b R 5L 58 o
2.4 HEHRPEENIE L (Western blot) 46l K 5 ¥
ZH 4! NLRP3, Caspase-1,IL-18 ZE H A £ i&k  # SD
R ERURR I S bR 3 BT Sk, DK b JRCHE R BRU R B i 5 2
21, 80 CURAF. WO Im A 2L 2L f W vk 1 4T s
R B0 e O B o A Bl 0 3% I A A A T O
¥, 2 BARHEEE A MR B AR 2 1 A o i £k
HAMANEA SR, BHR 10 wL JE17 R P 5t
J¥e Bk e . (SDS-PAGE) 6 25 FH ¥4 #% & PVDF JiiE I,
I 5% JBi g W 4 i) TBST 28 i , 4 °C & 1] i
&, 4 B A ) PVDE B3R i 7 LA TBST Hi B 1Y
NLRP3 (1:1000), Caspase-1 (1 :1 000) I IL-18
(1:1000) —#pHr,4 CHEH o 4, Uk 5 12 i 1E DL
TBST (1:1 J3) Wi ke —Hirh , EiRWHE 2 he KJ5
4 PVDF JI5 2 T 8¢ R AL I, A ECL Ak & Ot
7 AR TR AE . R Gel-Pro 32 &R 443 17 45
K AR
2.5 Real-time PCR % ill] NLRP3, Caspase-1, IL-18
mRNA 33k M -80 CIRAF A KB ShZH 4L,
trizol X ] & il 8 2K B & RNA, HU & RNA
(0.5 mg-L™") 11 wL k5 M, fn A B #L 51 4
(0.2 mg+L™")1 pL ¥ %5 5% ¢cDNA B ¢cDNA 2 pL K
B AT PCR 94 (PCR 73 {4 52 2 1 4 7 g 2B W )
HARAF PCR LW ) , PCR 973§ S 2L BRAK UK
PAEYE 94 C 3 min, I MG, AL 94 °C 30 s,1B K
58 °C 30 s, fEff 72 °C 45 s, %L BAGIR 35 K., 4>
Mr &4 (fi F ABI Prism 7500 SDS # {4, H zhit % C,
{fi, Real-time PCR #; 91l NLRP3 K 5iE/MA K N i 48
F43F Caspase-1 1 IL-18 mRNA ik, LA B-actin 2N
WZ R 2 kA 4l mRNA %35 KF, 5]
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J5 e B FHE DR Y 0 1 DC TE AR B, BT R 51 0 Hh 4 0 B
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Table 1 Primer sequence BB (% 5,0 =13)
iR JEH)(5'3") K /bp Table 3 Effect of modified Buwangsan on quadrants residence time,
NLRP3 -3 GCTGCTCAGCTCTGACCTCT 108 cross platform times and swimming speed of primary platform in
T GTCCCTCACAGAGGAGCTTG ratsescape incubation period in rats(x +s,n =13)
Caspase-1 [ Jif TATGGAAAAGGCACGAGACC 137 . b JFOF- 5 4 BR SR/ €4 e vk S
= ko ! 2 B ik 1T/ S i/ mes !
T CAGCTGATGGACCTGACTGA /g kg B[] /s /K Jemes
IL-18 % AGGCTTCCTTGTGCAAGTGT 230 BFA - 18.70 £3.31 5.50 £0.83 22.33 +4.41
F i TGAGTGACACTGCCTTCCTG AD A — 10.09 +3.90" 2.56 +1.07" 21.65 +4.99
B—aclin J:{]]?‘ CCCATCTATGAGGGTTACGC 150 bﬂ%A‘Eﬁﬁ( 1.5 11.18 +3. 631) 3.00 +1. 151) 19.18 +6.49
W TTTAATCTCOACCCAC ~
T TITAATGTCACGCACGATTTC 1.0 15.49 32027 4.89 0,997 2104 6.36

2.6 il Ar is H SPSS 19. 0 4 ab A8
FHEBRH & +5 F, Morris 7K 28 2 S04 i &
N S5 55000 0 7 22 40 b, AR B R FH TR R 5 25 43
Br,P <0.05 5 A G EE L.

3 £R

3.1 PR R T IC I B R

3.1.1 XPRECEH kR Bm N SKFAR
YL B, AD BERIAL 5 d S35 3k sk vk AR 00 2 B B AE G
(P<0.05) ;5 AD BEAVZ L4, ik A T B 77 2
415 d OF- S5k kv AR U G (B 2 25 L 0BRSS
FIEEZH S d P34 3k skt v AR 409 W] 0 46 4 (P < 0.05)
W2,

R2 MKRATEX KR TSR R BN (v x5, =13)

Table 2 Effect of modified Buwangsan on average escape

Caspase-1 Fll IL-18 mRNA 7K -4 5& 45 bx 34 BH f 3
(P<0.05); 5 AD BEi M4 1L &%, KRG D N
NLRP3, Caspase-1 Fil IL-18 mRNA 7K 78 il Bk R 52
B ) B 2H 4 o e 12 22 5, T IIR A 65 HI s )
A CHER W B T RE(P <0.05) . WLk 4,

F4 MERAEHIKXEREDHLKF NLRP3, Caspase-1 #1 IL-18
mRNA RiIZMEM (3 +s5,n=13)

Table 4 Effect of modified Buwangsan on expression of NLRP3,
Caspase-1 and IL-18 mRNA in hippocampus of rats(x +s,n=13)

7

415 Jarkg! NLRP3 Caspase-1 1L-18
[EEN - 1.35+1.25 1.67+1.59  2.09+1.08
AD f5E7Y - 8.99 £2.66"  9.40 +3.66" 10.66 +1.97"
TR AR B3k L5 8.92+1.64 8.59+1.51 851233

3.0 4.52 £1.53%% 4,03 £2.05%% 4.72 +1.45>%

incubation period in rats(x +s,n =13) s
4 51 /g kg ™! n -1 39 3k VAR 0/ s
A - 12 28.16 £10.93
AD Hi % - 11 44.61 £12. 449
TR AR B3 1.5 11 39.98 +14.39
3.0 12 30.90 +10. 48"

F.HHERAED P <0.05;5 AD B4 4> P <0.05;
5Nk R BB B AL B P <0.05(F£ 3 ~5 ) .

3.1.2 X RBUS IR G BRA5E B8 i [) 85 65 RO Tk
HEER I 5T AR R, AD BEALZ 1 R R
TR 51 6 G R A5 B8 I 8] B 4 4 (P < 0.05) , 51
AU R (P <0.05) 55 AD SR 4 gL,
IR AN T BTG ) e 2 1) R BT D 15 R PR A2 B ) )
DA KB 5 OB T g i 2 22 S AEU I OR OA 6 10 R
2R BUE O B G BR A BRI ) B RE R (P <
0.05) , 15 F 5 YR W] 3 fn (P <0.05) 5 4 240 K
ik E G E R, WE3,

3.2 Xf NLRP3,Caspase-1 fil IL-18 mRNA 33K {52
M SR F AR e, AR 4K R 5 N NLRP3,

. 38 .

3.3 X} NLRP3,Caspase-1 Fll IL-18 £ H 2% i& I 52 W

58 F R4 i, #E A4 K B D ) NLRP3,
Caspase-1 I TL-14 ff) I %1 28 4 72 ik ik 49 9 .5 fn
(P<0.05); 5 AD #E AV AH WAL, KRB N
NLRP3, Caspase-1 fl IL-18 #H X} 25 1 2 ik /K 76
WR AN UG 5 20 rh Y JE G it 24 25 55, T AR R R
SRR R AT YR FRE(P<0.05), WHE T,

#5,
4 itig

AD S HR BL ] i A 58 415 A, RAE K HIL ] R
Yot AD Z i L A SR 2 — , AB DU Al i i
VAT /N 52 T 00 D 7% v MK A 8 2R B R PR B N
BRI S E A T 5 b 2 A M B AR 1 R
PRIEHLAR Y [ A S 5 v B 28 00, d ik 2 Al PL R =
5585 ZR YR I R A A R, AR AD B o BB AR i
Pl BAE T, Herf NLRP3 Gk /A H A A7F 52 e £
T H # % A NLRs 2 F % % % 51, i NLRP3,
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Caspase-l [ N S — 5 (D2

A S — 5 D,

[L-lﬂ -—

f-actin S A S S 1) (Do
A B C D
A RTFARL ;B AD BRI C.f R AN 58 80 70 B 215 Dl R AN S
o 70 5 2
B 1 XREiEDALHM NLRP3,CCaspase-1 7 IL-18 T G &KLk
Fig. 1  Electrophoresis of NLRP3, Caspase-1 and IL-18 protein

expression in hippocampus of rats

£S5 MEARTHIKERED ALK NLRP3, Caspase-1 1 IL-18 &
BRIEMM (2 £5,n=13)
Table 5 Effect of modified Buwangsan on expression of NLRP3,

Caspase-1 and IL-18 protein in hippocampus of rats(x +s,n =13)

7 NLRP3 Caspase-1 IL-18
215 . . .
/g-kg" /B-actin /B-actin /B-actin
BFA - 0.29 £0. 10 0.60£0.18  0.63+0.26
AD f57! - 1.57+0.91"  2.95+0.53"  3.11 +0.48"
TR A B 1.5 1.40 £0.26 2.63 £0.59 2.75 £0.51
3.0 0.91 £0.19*%  1.51 £0.37*% 1.90 +0. 46>

Caspase-1 R /& F142% 3k 26 14 04 T A S BE 5 25 1 ASC
YR, TR S M BTG Z R UL 2 5 AD 1 b2 R E
iR, 6T AD & SR AT NLRP3
PAE /IMATE /NI T AN 235 4 5 NLRP3 48 /N
AT YU 22 o D A S 243 7 DA B o U o 6 1
5 IR, 16 AL S B9 NLRP3 AT 5@ 5o 2 bk K 4 il
FEAELEM I (CARD) 3248 ASC 5 Caspase-1 Riji&, It
Z4# 15 Ak Caspase-1, I #) Caspase-1 /K fi# IL-18,
IL-18 i PR B A T MY IL-18, IL-18 45 48 E A 7
A LR R (R A% Fh g Mk R T R 4
PELLBEARAE , 2 RUBE DRI , I8 XL, B0 ok o5 B £ 4 | 4%
P 10 95 RT3 % 9 SR G 45 o 2 L R R ARk
NLRP3 R AE/NMEFE AD % 9 ML (4 4E H H 25 5
& AW NLRP3 i /A R BE R AD s i 42 41 4
JRUE G . A5 BF 5T & B NLRP3 58 i /N A 119 410 i 571
A 5 2 R AR AD AR/ UK Y AB A IR 14 9 B
A5, Dempsey % BF 5 3 W] MCCO50 £
NLRP3 % E /N A il 550 38 3 2 1 410 ) NLRP3 {2 ik
APP/PS1 /N AB ULAR B 5 B, e 3% ol 0 o g o
AR AD BB K LU 5 2H 28 NLRP3, Caspase-1

A IL-18 mRNA FIHE 3 1k K - 24 WY 2 38 i, ik —

W NLRP3 488 /MAS 5 AD 4495 2 I
AD B 60% ~T0% , 2 5 3 UL 4 B 5
KA RN W A R T AR, AD H R
2o JR 9 AN T A G 0L R e R I G
4 fr RN . BT FAD #E 3R T 259 n 2 %
WR ¢ T B L 35 4 14 HURERR > i3 AD A
S R A AZ R 7 IR B I R 2R B, (L 9F R BE AR AR I
BELUT B 56 5% AD 5 BB A%, T LA 4k 2 AT 56 % AD
PG S TR 0 25 ) A R WO AD SR IT I B
AD 5 BB % R W B R 22 R BLB, S X LR
HRAB UG, AD 25 9 15 1 L3 D AB Y TR L SR
5 Tau 25 (1 208 B CE AT Ca® T KF LA
7 384 A 2 P I R AR AR 3 i K S A
X AD FEERTH AB K Tau % (17T K 254 i £ T i
PRAR 0 45 B 45 R M, 48 P S 2 AD R BL i R
FR B, MW IR AE AT, TTRE R AD 677
{7 R, A F 9t 2 TR 658 PR K 0 48 25 % AD 48
TR R P 28 3697 A 40, (B AR I R 6 J7 AD i f
WAL 2R S R A T L, T 2 BT B R
M TCAAGL AD RIEHLEI 250, REESK PG RA
22 I A5 01 24 B 0 P 0 0 $ 1R R 3 4 O A 56 F
B4, A SCHR RSS2 BUIRIT AD [ 25, B
KT NG A A BE L 35 mE B
OB TR b 2 2 g
T ARRE KL AT AR AS BE%
B RV T A e b 25 6 T 1 o R 7
A R 25 Yk 2 A A 2 Y s A
AD AT BA R AE I HLEL, T 253 R iR )T A B
K AD JRTF — R Or AR R R AL
%L RBER, REGEE R . AMRENREE
T L FAAR 25 B 5L (OVX) R BRI 5 20 2L A0 48 0 I
REEZSEET S AR BFS BN R R B 25 2y
SRR TP R R 0 A R 3 T R
P 0 F R B, A R R R A A g TR s A
F S Hb B 5 3 0 57 0 T 2 G R A R
T R B T 24 00 GG A 22 AR R 9 T, A TR
W03 5 K HC R IO i 2 2D A2 RE 0 9 WL AT fE
M SR AD KD B T X g8 T v i
T IX Tau 25 (15 B R AL P S Ak 0 o) b 28
JPR T A T S S R AD R s
F--kB(NF-kB) p65 (3% fb B AEHL R AE . A5z
6 2 B 9 A2k R RT3 T A K RO T X
NLRP3 % 4 i % of NLRP3 & F if M1 ¢ 4> T
.30 .
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Caspase-1,IL-18 A mRNA FIZE [ )£ 1k, 3% AD
BRI R B > SC AL RE 1, 73 e 5] im R A e i vl
AE I A 410 ) AD A5 K B A 3% i A9 NLRP3. 4 4F i
S AH S IR T, 400 1 98 T L SR RE B, B o 2T ]
1CRETT o

AR Z AR TE T A S R S T B B AR
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