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Naoxintong Inhibits LPS Induced BV2 Cell Pyroptosis by
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[ Abstract | Objective; To explore the effect of Naoxintong ethanol extract (NXT) on pyroptosis of BV2
microglia cells induced by lipopolysaccharide (LPS), and to explain the mechanism of pyroptosis based on NOD
like receptor thermoprotein domain 3 ( NLRP3) /cysteine-proteinase-1 ( Caspase-1) pathway. Method; BV2 cells
was treated with different concentrations of NXT (2, 10, 50 mg-Lfl) after induced by LPS (1 mg-Lfl) in
vitro. Real-time PCR was used to detect mRNA expression of pro-inflammatory cytokine such as interleukin 1 beta
(IL-18), tumor necrosis factor ( TNF) -a, and NLRP3. Western bolt and immunofluorescence were used to

observe the protein expression of NLRP3/Caspase-1 signaling pathway. Result: Compared with control group, after
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LPS (1 mg-Lfl) stimulation, BV2 cells viability was decreased. The mRNA expression levels of IL-18, TNF-«
and NLRP3 were significantly elevated (P <0.01), the protein levels of NLRP3 and Caspase-1 p20/Caspase-1
were also increased. After given NXT (2, 10, 50 mg-L "), BV2 cells viability reversed which induced by LPS.
Compared with LPS group, the mRNA expression of IL-18, TNF-a and NLRP3 reduced obviously with given
50 mg-L 'NXT (P <0.05, P <0.01), significantly inhibited NLRP3 high protein expression and Caspase-1
p20/Caspase-1 expression (P <0.01). Conclusion: NXT can inhibit LPS induced pyroptosis of BV2 cells and

the mechanism may closely related to NLRP3/Caspase-1 signaling pathway.

[ Key words | Naoxintong; microglia;
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LPS(1 mg-L™") i 5 40, [] i 45 5 I3 O 3 B 42 4
St 200 G 0 iV A R B (2,10,50 mg-L71) 45
WG TIER SR A, A MR 5% 405 245 5 Ak 38 R A
a7 i
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80% 252, /417 2.4 Wi, £ 9 h J5 PBS ¥t 3
i 4% 4 ffL 20 2 E W A E 15 min, 5] & T - 20 C
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2 RAOEERYY BV2 HEEMNEM(Z+s,n=3)
Table 2 Effect of Naoxintong ethanol extract( NXT) on BV2 cells
viability (x +s,n =3)

451 JR e /mg - L Y WL A7 15 3R/ %
2 - 100. 00
i oo 38 LA ) 0.75 105.72 £2. 65
1.56 102.74 £5. 00
3.13 96.26 £2.16
6.25 98.31 4. 88
12.5 102.53 £2. 69
25 101.82 £2.25
50 94.29 +4.35
100 86.79 £1.29"
200 52.61 £3.88"

TE g A P<0.01,

3.2 X} LPS S0 BV2 401Gk & m LPS i
S BV2 40 i /9 Rl B 45 2,10,50 mg- L™ fii 0 38
YT 24 h J5 250  BoR, 5 AR, LPS 4
20 ML 5 R AL T 25 T AN [ e B i il T T S
AT Ve B AR P 1 B v BV2 4R G %, 5 LPS 4 He g
ZRHEASIFEL(P<0.01), K3,

#3 BULEBRYN LPS S8 BV2 MHE MBI (v 25,0 =3)

Table 3  Effect of NXT on BV2 cells viability after activating by
LPS(x +s,n=3)

4 e /e - 1L I LAF 1 /%
#H - 100. 00
LPS - 89.64 +7.24
M 38 B 452 ) 2 110.71 £5. 42"
10 112.35 £3.10"
50 126.59 +1.91"

.45 LPS 4l ki P <0.01,

3.3 X} LPS 5 BV2 40l & AE KT mRNA [ 520
525 (4l LPS i 3 R, IL-18 il TNF-a
mRNA £35 % T (P <0.01) 5 1M A O 8 B 42 )
YE R JG 7T 50 8 AR 0802 1 3 i LPS 3% = 1) IL-18 Al
TNF-a mRNA #y & £ ik, .0 @ B 42 ¥ 10,
50 mg-L ™' A 5 40 ] TNF-a 19 mRNA 7K F, i 1L
50 mg- L~ [0 3 B4R 4 X IL-18 19 mRNA 40 1
EHABEMELR(P<0.05,P<0.01), WLFE4,
3.4 Ol B YN LPS i S BV2 41 il NLRP3/
Caspase-1 3 1% 1) 52 i
3.4.1 X} NLRP3 mRNA £k LPS if S
BV2 ZifidJ5 , NLRP3 ) mRNA /K - i 3 # fin (P <
0.01 ), 17 fidi O 368 B 452 ) 1 F IS, T e 2 i 2k 1 1
.32 .

F4 WMOBEERYP LPS 5 S8 BV2 M5 IL-18 1 TNF-a
mRNA RIXKFHFM(z+s,n=5)

Table 4 Effect of NXT on mRNA expression of IL-18 and TNF-« in
BV2 cells induced by LPS(x +s,n=5)

2 5 iﬁff Eﬁfp IL-18 TNF-a
25 - 1.00 £0.02 1.00 £0.05
LPS - 2.80 0. 06" 4.03 +0. 42"
i o0 388 T2 2 ) 2 2.99 0. 11 2.98 £0.26

10 2.43 £0.07 1.44 +0.04%
50 1.97 £0. 16> 0.98 +0.25%

W5 Ak P<0.01;5 LPS A H#H> P <0.05,” P <
0.01(ES5~7T),

#il NLRP3 () mRNA % ik /K %, 10 mg - L™" Al
50 mg L™ 4122 5 HA Giit 2 L (P <0.05), U
%5,

x5 BOBEEIRYT LPS i S/ BV2 40 NLRP3 mRNA R ik 7k
FHIFM (2 £5,n=8)

Table 5 Effect of NXT on mRNA expressions of NLRP3 in BV2
cells induced by LPS(x +s5,n=8)

41531 SR W /mg- L NLRP3
2 - 1.00 £0. 05
LPS - 1.40 0. 40"
i O 38 B W) 2 1.17 £0. 11
10 1.16 =0.22%
50 1. 11 20.08%

3.4.2 X} NLRP3/Caspase-1 #JiE /N4 38 B o6 4 &5
Ik msm LPS 3% 55, BV2 4 g NLRP3 & 1
At 23k A M Caspase-1 p20/Caspase-1 ¥ 7455 i
i B W) A T S BE 35 B IR NLRP3 48 11 38 1k K
S, 3 F # Caspase-1 p20/Caspase-1 {H (P < 0.05,
P<0.01), WK 1,56, HAEIOLER LR, LPS
Y555 BV2 40l NLRP3 5¢ 0 B 4 25 1 24 | 35 1
SR (P <0.01), 125 T .0 J8 B4 )+ U5 NLRP3
(F9€ o 5k 3 2 B AR, L SO mg - L™ 4E A Jc W 8
(P<0.01), WK 2,%&7,
4 itig

i A v 2 5 o e R AR fek R 1 E OB, B AT
3 AR N EUE B0k 09 | AL I R B Bk
NEFETTRSE R o e i P Bl A R R Dl
PR b W R L H 0 R s R A S80R )T T B,
244 e TR IR 5, X R S A2 ik 2H 2 R I
VMR o SR T 5 A A i TR A AT BB
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NLRP3 — N S— — 114 kDa
Caspase-1 " S S s W 45 kDa

- e oW
Caspase-1 p20 * z‘ :: :

Sactil g wumw W @9 O 13D
A B C D E

20 kDa

AL 2SI B LPS 415 C 0l BRI 2 mge L7 4 D. 0 i 3R
10 mg-L "2 ;E. 0o i@ AL 34 50 mg-L " 21

E 1 LPSi#ESH BV2 4 NLRP3/Caspase-1 i# B8 & 0 R ik B ik
Fig.1 Electrophoresis of NLRP3/Caspase-1 pathway in BV2 cells
induced by LPS

FRUE T, B nl g — 0 i EE A VA 1 , 3 0 Sk

F6 OEEERYIT LPS #5518 BV2 41 NLRP3 71 Caspase-1
BEEREBEKTEHZEM(x+s,n=3)

Table 6 Effect of NXT on protein expressions of NLRP3 and
Caspase-1 in BV2 cells induced by LPS(x +5,n=3)

151 EEE(MXIZ NLRP3 Caspase-1 p20
/mg-L"~ /B-actin /Caspase-1
LPS - 1.18 £0.01 1.41 £0.15
i O 368 B 2 ) 2 0.96 +0.01% 1.33 £0.08

10 0.71 20. 14% 1.15 +0. 13%

50 0.70 =0. 12% 0.91 =0.23%

EsZHAKEARBLN 1,

RUBS IV T A B o R i S E L, 6
W AE 2RI A Th R AR T, I J2 NG e 1 7498 3 45 )
0T S B A 2R

AL %5 F1415B. LPS 415 C. iUl FEH 9 2 mg- L' 415D. B 0@ B4R 10 mg-L ™" 415 E. .0t e ) 50 mg- L' 41
B2 Rl @Ryt LPS 5K BV2 4041 NLRP3 Rk /K FER R0 (HREE5Eh, x1000)
Fig.2 Effect of NXT on protein expressions of NLRP3 in BV2 cells induced by LPS(IF, x 1 000)

®7 ROOEERRYI LPS 551 BV2 41 NLRP3 EHE3 £
RABEMEIM (2 +s5,n=3)

Table 7 Effect of NXT on fluorescence intensity of NLRP3 in BV2
cells induced by LPS(x +s,n=3)

20 4 vk B /mg - L7 AH T 2 5 B

EgE| - 1.00
LPS - 1.31 0. 11"
i o 38 A ) 2 1.07 £0.06%
10 1. 00 0. 06>
50 0. 69 0. 09>

200 D R T — AR R P ) A PR R T B
I3 R AR T Caspase-1 4 (1 28 i 505 /M A
AR g RE /N A S P A M T S U A7 1A

(PRRs) Z 5430 M 28 1 2 A0, R 2 F
5, i NOD #: 3% k% 4 ( NLRP1, NLRP3, NLRC4
45 TAH G BE SRR 2 (ASC) Mo Caspase-1 Hij f&
1 S S5 A SZH 2 O o0 M 7 AR T PR 1Y Caspase-1
IL-18 25 Hi R 538 53 Caspase-1 AU &) Al A 15 P T2 2
HB % FN A MAh , S ECRRE R kT S A
S A A PR 7RG B 4, Sk — 2B R T R R AE
JRg, A S . B, AR 28 SR T LPS i &
BV2 20 0 14 75 1% A B A0 /0N I J5T 400 L 4 SR i g, 4 ST
A B /0N e Jo 240 Jf 58 e AR A . 25 2R 7R LPS il BV2
M5 S T NLPR3 3Rk, 16 1k Caspase-1 [
5| Bl Caspase-1 p20/Caspase-1 J} &, M\ 5| & IL-18
I TNF-a 3K K F It &, 48 78 LPS nf 3@ iof i
NLRP3 ¢ i /M4 DT 75 3 S 7Y i 240 i £ T
- 33 .
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o 38 G % e T LA o fi L A5 5 B U U
ARGl 25, HAT 4 006 I AR E B S, A7 B
ST Ol ] A0 O LR I/ B NLRP3 58 E /)y
PREMOE " o BB IS R W, 8 561 2 1] -
JERp G N 1K o S e i (0 R il BY o
FEARIE ¥ B Y 32 B A RO o B T AR O AR A
Yy it 1A 5 58 700 S 2 ARy (PPARYy ) /B 5 S A -« B
(NF-«B)/NLRP3 i i i £ 72, il 1 22 RAE =
SRR " o LA OSBRI O i T R
i ) NLPR3 58 AE /N A S5 6 15 Ak 60 40 g £ 0 i
RN IG N SAEE ] o B T ARSI AT T 45 2R
71N e P 4R 0 AN AN RE 15 7 e A R 1 1Y 0 B LPS
S GOE OB TR e TSN = B i il X A
LPS S8 IL-18, TNF- } NLRP3 mRNA 3£k,
() A, Mo 308 52 42 ) s 9] i 2 L BE 2 3 IR LPS i
58 NLRP3 #) 5 % 5 ML M Caspase-1 p20 5
Caspase-1 9 L 18 .

25 b ASHIR ST IR S L 3E BE I il NLRP3 584 /)
TR , B AL Caspase-1 B & FL AR 1 7 Az Fa b 48
E R Rk, T & HE BT/ B il i R AR . W)
IF 78 77 o 38 & 45 B R 28 580 VR D 7T RE 2 3l i
NLRP3/Caspase-1 38 52 3L i, S fili .0 3836 I ok 1fi
P 2 v i Ak A A A
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