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HEHEERA (Bio A) X/NEBANLE L RmHIER] . J5  MTT i&ffidkth LPS. CORT Al
Bio A X BV2 ZHMI{fI& KL : % BV2 4iffi5r 4 5 41:  Control 1. CORT (50 nmol/L)
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B RIME AR (GR) « $hIMRIME 2R (MR) . NOD FEZ A ER A4 WA EH 3
(NLRP3) | FET-MRBESFEEE A (ASC) ML EFR KA A FRE A 1 (Caspase-1) A
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Abstract Objective To investigate the regulatory effect of corticosterone (CORT) pretreatment on
the activation of microglia by lipopolysaccharide (LPS) and the inhibitory effect of Biochanin A
(Bio A) on microglia activation. Methods The MTT method was used to select the optimal
concentrations for LPS, CORT and Bio A on BV?2 cells; BV2 cells were divided into 5 groups:
Control group, CORT (50 nmol/L) group, LPS (1 pg/mL) group, LPS (1 pg/mL) + CORT (50
nmol/L) group, and LPS (1 pg/mL) + CORT (50 nmol/L) + Bio A (5 umol/L) group; Except for
the control group, each group was first incubated with CORT (50 nmol/L) for 2 h, and then each
group was co-incubated with the corresponding concentrations of LPS (1 pg/mL) and BioA (5
umol/L) for 36 h; DCFH-DA probe method was used to detect reactive oxygen species (ROS)
content; Western blot was used to detect the protein expression levels of inflammatory cytokines,
5-hydroxytryptamine(5-HTT), glucocorticoid receptor (GR), mineralocorticoid receptor (MR),
NOD-like receptor family pyrin domain containing 3 (NLRP3), apoptosis-associated speck-like
protein containing a CARD (ASC) and cysteine-aspartic protease 1 (Caspase-1) Results
Compared with the CORT (50 nmol/L) and LPS (1 pg/mL) groups, cells in the CORT (50 nmol/L)
+ LPS (1 pg/mL) group showed increased cell viability, higher levels of ROS, and increased levels
of inflammatory cytokines, NLRP3, ASC, and Caspase-1 protein expression (P<0.05);Compared
with the CORT (50 nmol/L) + LPS (1 pg/mL) group, the CORT (50 nmol/L) + LPS (1 pg/mL) +
Bio A (5 umol/L) group showed decreased cell viability, decreased levels of ROS, and decreased
protein expression of inflammatory cytokines, NLRP3, ASC and Caspase-1 proteins (P<0.05 ).
Conclusion A low dose of CORT pretreatment reinforces LPS-induced BV2 cell activation; Bio A
inhibits CORT-pretreated LPS-induced BV2 cell activation. The mechanism of which may be
related to the inhibition of NLRP3 inflammasome activation.
Key words corticosterone; lipopolysaccharide; microglia; biochanin A; reactive oxygen species;
NLRP3 inflammasome
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bromide, MTT) (3E[H Sigma A, $%%5: D2016. 235135, L4516, M2128) ; DMEM k%
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K (apoptosis-associated speck-like protein containing a CARD, ASC) yifk (3£[E Bioworld
AF], $25: BS40767. BS80265) ; b f-MEIR KA 2L H 1 (cysteine-aspartic protease
1, Caspase-1) FiifA . i A/ %-1B Cinterleukin-1p, IL-1p) Fifdk . SR PR FEH T--a (tumor
necrosis factor-a, TNF-a) #ifk. RFLENF-6 (interleukin-6, IL-6) Hifk (Fi[H abcam 2
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W 324k (glucocorticoid receptor, GROFUA . Gt £ B i 2% 52 4 (mineralocorticoid receptor,
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B 1 REWER LPS F Bio A XF BV2 4UHaiE /T HIEM ( x3s, n=3)
Fig.1 The effect of various concentrations of LPS and Bio A on cell viability in BV2
microglia cell ( xds, n=3)

A: The effects of different concentrations of LPS on microglia cell activity; B: The effects of
different concentrations of Bio A on microglia cell activity; "P<<0.05 vs 0 pg/mL LPS; *P<<0.05
vs 0 umol/mL Bio A.
2.2 RFEIVREE K CORT FiAbELN LPS ¥iE BV2 4074 NO HIs4mi & Bio A B3I FEH
NO 733 2 /N AR MIE AL IR & — ARSI WSS T AR E ) CORT Xf LPS W0 1)
BV2 41l NO 43 iisemi . Wil 2A fiow, SXPREAA e, 24 LPS KN 1 pg/mL B, 41
I NO SRS, BTGt X (1210.29, P<0.01) ; 5 LPS ZUAHLLAEL, CORT

(50 nmol/L) TiAbZH, HAHM FiEWM NO &= B8 m (t=8.72, P<0.01) ; 1fj CORT

(200 nmol/L) TiALHEZE, HANA EiERHM NO & B EFEK (t=15.53, P<0.01) . #/n1ik
W) CORT FHALHE o] LA HE LPS 0% BV2 4Hfi, #i&# CORT (50 nmol/L) {F ikt
.

AT WEZ Bio A X4 CORT TiiAb# J5 %) LPS 5% BV2 4ifiE L 1520, K Griess 2
RN AL g i NO iE & . S5 RWIE 2B s, 5 CORT+LPS #LLL#L, Bio
A+CORT+LPS 4 BV2 #4iiffirf NO /™K (t=10.78, P<0.01) . SEE45REIURIKE
CORT TiiAb3 n] LA HE LPS B /N BT AL, 170 Bio A AT LASIH] /N R 5T 248 il (1) 344



& 2 Bio A %t LPS %511 BV2 4iffif=4E NO [ A% CORT+ LPS %M BV2
AHHr=4E NO MM ( x3s, n=3)

Fig.2 The effects of Bio A on the production of NO in LPS-induced BV?2 cells and
the effects of Bio A on the production of NO in CORT+ LPS induced BV?2 cells ( xzs, n=3)
A: The effects of CORT pretreatment on the production of NO in LPS-activated microglia; B: The
effects of Bio A on the production of NO in CORT+LPS induce microglia; ““P<0.01 vs Control

group; *P<0.05, #P<0.01 vs LPS group; 44P<0.01 vs CORT+LPS group.

2.3 CORT WiAbE%f LPS % BV2 4054 ROS KM & Bio A [sI{ER N T HiE
CORT # LPS #SM BV2 #iffiith ROS & &M LIENL LA Bio A MIEIIER, RH
DCFH-DA #REHE I & 2HA A ROS (/™= £ 1500, Wl 3 Fiw, 5 Control 4AELEL, LPS
1K) DCF 9 sa R N (t=7.94, P<<0.05) . ‘5 LPS Zltk4:, CORT W] B &I 5% LPS
FHIRHPIEE (1=3.14, P<<0.05) . #R0M, 5 CORT+LPS A tL#, CORT+LPS +BioA 4
f) DCF 9¢)tsm 5 W B85 (t=4.07, P<<0.05) . IXLLLEIRIESE, CORT FALHEA[ {3t 40 i

M ROS 74, {H Bio A X} CORT+LPS 4141 ROS K744 B 2 A3 4E .



B3 BioA X} CORT fl LPS Bt&#uE ) BV2 4iffah ROS M ( xds, n=3)
Fig.3 The effects of Bio A on the ROS production in CORT and LPS co-activated BV2
cells ( x#s, n=3)
A: ROS-Immunofluorescence images X 200; B: The mean density of ROS production;
“P<0.01 vs control group; #P<0.05 vs LPS group; 24P<0.01 vs CORT+LPS group.
2.4 Bio AX} CORT I LPS BR&¥0E ) BV2 4Hffi 5-HTT.GR B MR EHRZKEMW X
FHid ik Western blot £l 5-HTT & A HIRIA, 55K 4A Fiox, 5 Control 4104, CORT
YL LPS 4 5-HTT & [ R IE B (t=4.33. 7.14, P<0.05) ; 15 LPS 41Lh#:, LPS+CORT
4 5-HTT AR FRILEE—BBK (1=2.84, P<0.05) ; 5 LPS+CORT 41Lt#¢, Bio A A
BN S-HTT EAMFILE (t=13.20, P<0.05) . 45HK W] CORT BE4 LPS fithg it — 40
H/NE T M 5-HTT 2 ik, 117 Bio A AT LU /NI 40 i o 5-HTT 25 [ iRk
Uk4bh, @it Western blot it —BH6l 7 GR Al MR & [ IRIE K. 45 F WK 4B, 4C
P, 5 LPS i, CORTH+LPS 2 GR HHHRIAEFEC (1=2.82, P<0.05) , MR HH
s ETHE (122,90, P<0.05) ; 1M Bio A g 2 i GR HEH KA (t=4.54, P<0.05) ,
I MR FE )L (1=3.05, P<0.05) . 4% 3%W], {E£ CORT M LPS WILFEIEM T, BV2
YL GR/IMR LUAEFEK, T Bio A el X Fh i W 1B Ol .
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Fig.4 The effects of Bio A on the expression of 5-HTT, GR and MR in CORT and LPS
co-activated BV2 cells  ( xds, n=3)
A: 5-HTT protein expression; B: GR protein expression; C: MR protein expression; a: Control
group; b: CORT (50 nmol/L) group; c: LPS (1 pg/mL) group; d: CORT (50 nmol/L) + LPS (1
pg/mL) group; e: CORT (50 nmol/L) +LPS (1 pg/mL) + Bio A (5 pumol/L) group; *P<0.05,
**P<0.01 vs control group; *P<0.05 vs LPS group; 2P<0.05, #4P<0.01 vs CORT+LPS group.
2.5 Bio A X CORT #l LPS BX&#0E K BV2 4 TNF-a. IL-1p F IL-6 2 XM
K] Western blot #ill CORT X LPS 5 3 /N B 4l ig A A2 R A, DAL Bio A f2 3
/b CORT+LPS -3 1) BV2 A P {2 KX 7197 42 4 &1 5 Pz, 55 Control ZHEE%E, CORT
4 TNF-o. IL-1B 1 IL-6 & HFRILERIBHARE (1=0.75. 2.26. 0.19, 3 P>0.05) ; {H
LPS 44 TNF-a.. IL-1B A1 IL-6 S5 A RIEE T (t=2.91, 5.65. 2.78, ¥J P<0.05) ; 5 LPS
LR, CORT FALBEREWSHENN LPS -SRI/ TNF-an IL-1p A1 IL-6 FI3RIXL
(1=2.79.2.82.2.78, ] P<0.05), It 4}, 15 CORT+LPS ZH L 44, fii X\ Bio A BEW 4] CORT+LPS
4 TNF-a. IL-1p F1 IL-6 R ARIERIL (t=4.69. 4.57. 4.15, #J P<0.05) . #&/~ CORT Al{¢
HE LPS i S /N B4 TNF-a. IL-1p AT IL-6 FFIA, 1 Bio A Al CORT+LPS i

SHUNE R TNF-o. IL-1B A1 IL-6 flIi% .



B 5 BioA X CORT Ml LPS BXA¥EHI BV2 41l TNF-a. IL-1p M IL-6 FEHERZEX
MR ( xds, n=3)
Fig.5 The effects of Bio Aon TNF-a, IL-1p and IL-6 protein expression in CORT and
LPS co-activated BV2 cells  ( x#s, n=3)

A: TNF-a protein expression; B: IL-6 protein expression; C: IL-1p protein expression; a: Control
group; b: CORT (50 nmol/L) group; c: LPS (1 ug/mL) group; d: CORT (50 nmol/L) + LPS (1
pg/mL) group; e: CORT (50 nmol/L) +LPS (1 pg/mL) + Bio A (5 pmol/L) group; *P<<0.05,
**P<0.01 vs control group; *P<0.05 vs LPS group; #P<0.01 vs CORT+LPS group.
2.6 Bio A X} CORT M1 LPS BcA¥IE I BV2 4l ASC. Caspase-1 f1 NLRP3 AKX
gm Oy TS Bio A MIBTRALE, EEEH Western blot £l T ASC. Caspase-1
1 NLRP3 FE A FIRIE. Wik 6 Aizx, 5 Control 41L#:, LPS 41 ASC. Caspase-1 1 NLRP3
EAMFEEN (t:=2.78. 459, 2.95, P<0.05) ; 5 LPS 41tL#, CORT+LPS 41f# ASC.
Caspase-1 fil NLRP3 & HFRIA# — LN (t=4.64. 4.53. 2.81, P<0.05) ; & LPS+CORT
4 EL#:, Bio A+LPS+CORT 41 ASC. Caspase-1 il NLRP3 & H#IA (K (t=3.63. 2.79.
2.87, P<0.05) . 45iR3EW], CORT FALHLRIIY N LPS WO 1)/ B 4i i ASC. Caspase-1
A1 NLRP3 & [ f17R5A, I Bio A AT HIHIEGE /N B 41 ASC. Caspase-1 il NLRP3
HERRL.



K 6 BioA Xt CORT fl LPS Bc&#i% i BV2 4B+ ASC. Caspase-1 f1 NLRP3 &
HRIERIEM ( x3s, n=3)
Fig.6 The effects of Bio A on ASC, Caspase-1 and NLRP3 protein expressions in
CORT and LPS co-activated BV2 cells  ( x#s, n=3)

A: ASC protein expression; B: Caspase-1 protein expression; C: NLRP3 protein expression; a:
Control group; b: CORT (50 nmol/L) group; ¢: LPS (1 pg/mL) group; d: CORT (50 nmol/L) +
LPS (1 pg/mL) group; e: CORT (50 nmol/L) +LPS (1 pg/mL) + Bio A (5 pmol/L) group; *P<0.05
vs control group; ¥P<0.05, #P<0.01 vs LPS group; ~P<0.05, 2*P<0.01 vs CORT+LPS group.
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SRR WA 3 EL, HETISIRINAL. BRAh, SR R A CUR DA E AT J6 T PD
I, A R R R PD R AU, S 255 v TR AMAR R, SR AR AE T RE Ay PD AT R ST
fale R g, Ak, fENUAT, IEH KPR ROS fE4RMAE S & T T I R b7 A A4k oy ~F- ik
FREEEN . 2RI, KER ROS 23R Fiid E AT DNA 5345, M1 5 2 i 45 14 A 2
ft. HH ROS /i3 1454k BOSPE 22 B AT PRI ) R AR IR Je v o 4 S B st A ) 2 ffa



ROS 15538 ] R /& U LR I FE JRE S S f) Rk, 3 B ROS 23 38504k Py A6 RLBK
F-FH i, WOE NLRP3 2 SE/MA . NLRP3 - #5E/MARIIZ 02045 79 NLRP3.ASC K Caspase-1,
=B NLRP3-ASC-Caspase-1 ZLIAS 5 W45, SEINE ¢ 20 i H 1 e 55 e i e
(RIRS R, TR DA [#ia, T30 DA ERI, ST 3R FUAMASE X E 4 AR5 5 00 () 78
g1, AWK CORT TANEEELA LPS ¥3E BV2 FUMfIsSLIGRiA, KRG MEZAb
FEXT NLRP3 SOE/MABIEIRAS 45205, RS T Bio A XTHMGIEM, KILE
CORT [WFRALEE 5, LPS Wi /M T 40 73 WA 1K) ROS A1 NLRP3 #HiE /IMAAH 5G]
SN, T Bio A T LAFEK ROS A1 NLRP3 #JE/MAk 56 8 (1 I &Ik .

CUMS il e B R /b %, B3R GR,  HEMIE G BT, S5 s,
SRR, BFFMARE, KIS BUNAR AL R B S B PR B R R KT
Thir, HPA il 2 AR S ¢, 76 GRARZFRIA MHE R /N A AL b, RIS B R 306 HPA
Sl 1 7SS R AT N S TS, B R T AR R AR FREL, T S/ AR I LR
HRRREAT R AR, [RS8 R SRR 2 TR S S /N R A, T A IR /N IR ST 4 i £
B MR R T e IL-1B, IL-6, TNF-o 25, X6 JRERR T T LU it skt —
TN RN, BN, SRR R A ARSI 45 R W], CORT
FLPS BX A 540 T BV2 4iffi 5-HTT. GR Al MR FEEIFKIL, 1fi Bio A BEfEidE GR J:40
il MR H2IA/KF . [, CORT TRALEEEHIIN T LPS Wit /INBe o 41 i 43 W 1 58 P41 i K]
T IL-1B, IL-6 F1 TNF-a HIZ6ik/KF, T Bio A TANHSHZEMK T IL-1B, IL-6 F1 TNF-a
[MRIE KT

ERSRIGAEIRIRN], 4 CORT FHRALBE /NI ot 40 i v] 25 il LPS 55 B 40 M s A A2
J R AR S AN IR T 1T K P T Bio A BERSH kPt CORT HbHS LPS 51/
JRAH BB ARAS, HARYE I BTELE 43 LI AT BRI SO NLRP3 S5 /M AT 14 A 407 37
.
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