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Abstract Barringtonia augusta Kurz is a species of the genus Barringtonia. Although several studies have analyzed the
biological activity of B. racemosa Roxb and B. acutangula, the anti-inflammatory and antioxidant effects of B. augusta
extract (BKE) remain unclear. Therefore, in this study, we investigated the anti-inflammatory and antioxidant effects of
BKE using lipopolysaccharide (LPS) and RAW 264.7. BKE suppressed LPS-induced nitric oxide (NO) and inducible NO
synthase expression without affecting RAW 264.7 cell viability. Additionally, BKE showed 2,2-Diphenyl-1-picrylhydrazyl
and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) radical scavenging capacities and inhibited LPS-induced reactive
oxygen species production in RAW 264.7 cells. BKE also suppressed LPS-induced phosphorylation of IxB kinase and
nuclear factor kappa-B (NF-xB) and p65 translocation from the cytosol to the nucleus in RAW 264.7 cells. These results
suggest that BKE is a possible novel material that exerts beneficial antioxidant and anti-inflammatory effects through the

inhibition of NF-xkB signaling pathways.
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g &5l &3 Lecythidaceae
3} Barringtonia 439 43¢ 21E2M | Barringtonia marcanii Craib,
Barringtonia miersiana RKnuth®} & 2]ojolt}. LecythidaceaZt=
o]zt @o) AG#} witrkzgks Aol AAshs oF 2071
£ 250-3000] Fo] BEAES X3Sl Ut Barringtonia rac-
emosa Roxb vl FZFE £9| bartogenic acid®] A5 T3}
(Patil 5, 2016), & FEE 49 lycopene2] itsl AFHAlL 5,
2007), Barringtonia acutangula FZ%2] 12,20(29)-lupadien-38-ol
o] g+ B4 (Rahman 5, 2005) 5

Barringtonia augusta Kurze= %

Barringtonia® 21 EE°| &

Ayl APA7t B vl JRGY, Barringtonia augusta Kurz®]
FAZF, Fikst Zo) oigh Oﬂ:rL‘—: HIER] &Sk
H5(inflammation)> YA, 4% X, 54 §]—f§"j% ¥3}+
ok thFek a1Ed 93| °]°i‘4’*\: WA AETH wkgo
e e B S AEE el et falsh 2edM =
Ag BT o ]ﬁ]O]E‘r(Medzhltov 2010). AT A &4
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2002), 354 & ] -3 (disseminated intravascular coagulation)
(Gando 5, 1996), &7 3}(Libby, 2012), Z&4, 954 #
§1r(BrynskoV 5, 1994; Sartor, 1997) 5 TS A¥S o

ATk wEbA, 323 45 S AAlEe A2 9548 Ay
ot & 4 7] Wi, E5 9A 71574 L
Hoh

AF8FA A (nitric oxide, NO)=
A ESs 2 Ay 2EA -g_&_L TH(Tripathi
5, 2007). NOE "AE A 2 Jéﬂ Aoyl 7lejsk= =
AA ] 54 EAEA s EH*W]M/} o2 "YAEZE
o8] AP TH Tripathi 5, 2007). A3d4AE Astd s ddF4
(nitric oxide synthase, NOS)2] Z-g-of 2J5] =M, NOS= ©}F
271 (L-arginine)x} AkAe] WS- Fujste] A|EEHUF} NOE
FAdstt) dA7EA] NOS+= A9 28 wAUFol wel endo-
thelial NOS (eNOS, NOS III), neuronal NOS (nNOS, NOS 1I),
inducible NOS (iNOS, NOS 12| Al 7HA] F3do=z FEETCHLiu
= 2002).

A2t Z(free radicals)® /3 4FAx(reactive oxygen species,
ROS)= RIEZE=go} Atsl tiatay, ZE2AEEHY §4, Aol
711 g dheE]ol Aol gk Alxe] g ol o3 LA
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= AAA "M Eo|th tAAHEE= toll-like receptor (TLR)-45
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Bl 2 24 dElgel 9] 8748421 LPS (lipopoly-
saccharide)E ¢12]3}aL, o2 I3 EAsFETtH(Chi 5, 2003; Weiss
5, 2015). &AstEl A4 M E= tumor necrosis factor (TNF)-a,
interleukin (IL)-1 % IL-63 78 A AFA Alo|EFR0lS A S
o} ol XH=E tieket 53 Axet 84 il 4% e
F3 95 WS ZFE 3K (Dobrovolskaia 5, 2002).
NF-kB (nuclear factor kappa-BYe 995 W, AlxZ2] 2 A
X AP F88 98 ke HAF SlRlelth NF«Be| & 4
2 7150 =, Al TR ARTRIS
Folehe Ag el Tkt 95 fAe] EEE &
HZE - FHoldth NF«Be 243= F2 kBoE
gt oA EA1e] kB kinase (IKK) 7l <lakels Saf @A)
g}k TNF-o, IL-1, LPS 5ol o& 252 F3ll NF-«B7l 2793}
A, AEZ) ZA5 NFkBE Oz o]5sle] oz F3
FAbe] HE-g 2ddth 2AEA] 82 NF«B &43= 7H4
A=A Asle] EAoltiLiu %5, 2017; Viatour 5, 2005). wz}
A, B AT E RAW 264.7 A|lZo|A LPSel <8 f=€ 4
% B3} ROS A3 thigk BKES] <A mel thall dA-ai3itt.

Mz 2
M % Alet

Dulbecco’s Modified Eagle’s B X(DMEM), & Al (penicillin/
streptomyin solution), A~El©}& *J(fetal bovine serum, FBS)<
Thermo Scientific HyClone (Logan, UT, USA)S.ZFE 313
t}h. Escherichia coli O111:B4| Al e€ LPS, 2,7-Dichloro-
fluorescin ~ diacetate (DCFH-DA), 2,2-Diphenyl-1-picrylhydrazyl
(DPPH), ABTS tablet, Ascorbic acidi= Sigma-Aldrich (St. Louis,
MO, USA)ZHE U359t} Western blot 2ol A3l B-actin
12} &A= Santa Cruz Biotech (Santa Cruz, CA, USA)IA -
A3+, INOS, NF-«B p65, phospho-NF-kB p65 (Ser536),
IKKa, phospho-IKKa/B (Ser176/180), IxBo 12+ &&= Cell
Signaling Technologies (Danvers, MA, USA)oA 3} th.
Lamin B1 12} 3= Abcam (Cambrige, UK)lA 4314t}
Peroxidase’} A% Pierce goat anti-rabbit IgG (H+L), Pierce
goat anti-mouse IgG (H+L) 2%} &A= Thermo Fisher Scientific
(Bugene, OR, USA)lA F-9)ated Aol A3ttt

0=

% LS x T=
2 AT AM-El Barringtonia augusta Kurz FE5-2 $H=4)
oA 9] E A A E (International Biological Material

Research Center, Korea research institute of bioscience &
biotechnology (KRIBB), Daejeon, Korea, FBM 098-090)>. 2 F-F
Aoyt B8 938t AlS+= Barringtonia augusta Kurze]
I =7 T1gs Ax B A8 °lE 99.9% MeOH (1L,
HPLC 55) 41°9] 253 $=71(SDN-900H, SD-Ultrasonic Co.,
Ltd,, Seoul, Korea)S AFE-3l] 3U7F A2ox o8] H Z3F
A2ttt T 5.1g% MeOH FE&5 3 F 40°CollA et
glol] FIAA Ax FEES Y5HUeH, FE=9 FE2
7.18%S3 k. Barringtonia augusta Kurze= WEY Phu Quoc AW
Kien Giang7-ol 43k Phu Quoc National Parkellr X =,
e FEE AES MEY ko] Ay A% A A549] Tran
The Bach ¥MAPE #33te] &lstint. vb9-A #E-2 KRIBB
00316972 71Z5H Q3L VK 3767 SA=AHTIATHe] A&7
Ao 71g= 3t

ol 995 0 A8 £ 97 155

MIZ HHQ¥

RAW 2647 A EE 3=A EFL3Y(KCLRF, Korean Cell
Line Research Foundation, Seoul, Korea)oll4] +3}d 10% FBS
2} 1% FAA(100 U/mL penicillin2F 100 ug/mL streptomycin)E
ek DMEMES o]l mieeiitt. AlEs 37°Ce] &% 3 5%
CO, Z7olA mFstsirt.

M=z =4 "ot

BKES tigt RAW 264.7 ti2lM|2e] BEES H7sh] $s)
Lee 5(2016)2] WS Fa3le] MTT assay® A 31t RAW
264.7 HAMEE 2x10° cell/mL FEZ 100 LB 96 well plateol]
EZF3lo] 37°Ce] 2% 2 5% CO, 2ol 24478 st
2477 wiF 3 A Eo] BKES FE'E(25, 50, 100 pg/mL)E A
gt &, 2427+ 9t vtk mgE MEE Smg/mLe
thiazolyl blue tetrazolium bromide (MTT) A]2¥(Sigma-Aldrich, St.
Louis, MO, USA)S 96 well plateo] 10 uL® EFsled 417k Hj
ATt 477 Bl 3 96 well plate2] & 80 uLE A A3}k
3 A E formazan crystalS dimethyl sulfoxide (DMSO, Sigma-
AldrichyZ 100 pL £33}, 96 well plateS kR0l 74 158
100 rpm©. = shakingdt>] =F=AT}. microplate reader (Bio-Rad
Inc, Hercules, CA, USA)E AF&-3l4] 550 nmollA] =S A
shsirh.

Nitric oxide =X

Nitrite (NO,)<] AAHE Kim 5(2020)2] WS F33le,
Griess assayS 53l 43T RAW 2647 A AE 2x10°
cel/mL F%=E 200 uLA 96 well plated] EF3}3 37°Ce] &%=
9 5% CO, 7oA 24x17F w<g3lS ). BKES 225, 50,
100 pgmL)Z2 1AIZF A28 &, 1 ug/mLe] LPSE 7151, 244
7 A FStATh 24X7F Wl §F AlEZe] S 100 uLs F 3
100 uL2]  GriessA] ¥ 0.2%N-(1-naphthyl)-ethylenediaminedihy-
drochloride (NED)®} 5% phosphoric acid% 1% sulfanilamide-<-
7Fsted 154 ¥iF 5, microplate reader”]S AFE-&F] 550 nmoll
A FEEE 3R N0 £33 sodium nitriteE %=

M2 gelel] Algaialt.

DPPH radicals &5 7}

BKE®] DPPH radicals 4271%5-2 Khatua 5(2017)9] S 3+
3t =431t DPPHE 40 pg/mlLe] =% MeOHS} 3|4
3t} BKES 551 (25, 50, 100 pg/mL)E MeOHSH 343 5
7} wellell 100 pLA #gkc}, 3149gk DPPHE 7} wellell 100 pL
A Bsle] oAl 3087 dark roomolA WES A)Zl F
microplate reader”| S A&l 595 nmellA SFES 2454
A& th3t positive control ascorbic acidE A3

ABTS radicals 275 7}

BKE®] ABTS radicals &27%52 Khatua 5(2017)2] ®H-& 3+
st} ZA3ATE ABTS 7mM3 potassium persulfate (K,S,0;)
245 mME 9] holA 12417 WEATA ABTS radicals @
AAIZITE. ABTS radicalo] 750 nmellA] 4% #ke] 0.7+0.027} =
=2 34yt BKES FXE (25 50, 100pugmL)ZE PBS
(phosphate-buffered saline)?ll 4135}, 96 well plate] 100 uLA
B33t ABTSS ZF welldll 100 uL¥ 235 3 & A9 dark
roomol| A 3087 WES- AlZIT). microplate reader’] & AlE-3}]
750 nmollX FEEE 57953t Aol ek positive control
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ascorbic acidE A3} T)

ROS dM x| @It

RAW 264.7 cellell 4] ROSS] A4S =743t 218 Qin 5
(2005)°] & #arste] DCFH-DA assaye 3 S5kt
RAW 264.7 tHAAME 1x10° cell/mL % 200 uLA 96 well
plateo] ¥F3137 37°C9] 2% 2 5% co2 i7d°ﬂ/‘1 2417k wjF
3Tk 24A17F HiE cello]l BKES H%'(25, 50, 100 pug/ml)
2 AIZF AX) 3 F LPS (1 pg/mL)ZS 71ske] 244170 wlj s
St PBSZ 1W A2 3 3 DCFH-DAZ serum free media®l
20pM=E 3|4 ste] 200 uLA B 3087 RESAIFTE 23]
PBSZ A&t ¥ microplate fluorometer (Molecular Device, San
Jose, USA)E AM&-35le] S3EE =431

Western blot &4

Western blot ¥412 So 5(2020)2] WHS sty =459
T} Western blot 415 2]3l RAW 264.7 DIAAIZE 60 mm
cell culture disholl 2x10° cellmLe] F=Z 3mL #53kf 37°C
o &% % 5% CO, 279 wid71olA 24X7F v st o]
% BKEZ =9 (25, 50, 100 pg/mL)E 1A17F A28k 3 1 g
mLe] LPSE Hz2|3l3ieh v Al7ke] AW dishs d& 9ol

T3 z7Fe- PBSE 29 M]Oi-r ., cell lysis buffer (Cell
signalling Technologies)Z 833} T} Lysis bufferS cell scraper
2 3|438te] 1.5 mL tubed] &7 F, ESolA] 1080 1Y &
39 vortexing 3tATE. YAEE] 7100 4°coﬂH 15%7F 12,000 rpm
xR RISt AEdE 4L F, @iE FE= DC
protein assay kit reader (Bio-Rad Laboratories, Inc.)& A&-3}]
=433

Cell lysate= SDS-sample buffer?} 3]4g ¥, 10% sodium
dodecyl sulfate-polyacrylamide gel (SDS-PAGE)!| loading3}$3Th.
A7NNGE5s 58 dwdS 2Ed F polyvinylidene difluoride
(PVDF) membrane (Immobilon-P, Millipore, Burlington, MA,
USA)] transferdtith. Transfer’t 4E¥ membrane 5%9] skim
milkE Z&3SH TBST (tris-buffered saline Tween-20)2 “F2ol|x 1
A1ZF blocking® 3 12} &A1 S 4°CollA 24117+ F<et WEEAH
th ©]F membranes TBSTS vH7PH SEwirh iy 5 3w
A T 5% skim milkES Z33H TBST o 1:50000.2 3|4
g 22k FAE A2A 1AZE REEAIZATE Membrane A F
PVDF WHE=+ chemiluminescence detection kit (ATTO, Tokyo,
Japan)¢} GeneGnome XRQ NPC (Syngene, Cambrige, UK)S ©]
3l A7 F Azskain.

Cytoplasmic and nuclear fraction

Cytoplasmic and nuclear fraction> Kim 5(2020)2] W< 3+
F3te] A3 Y. RAW 2647 H2JAIEE 10em cell culture
disholl 5x10° cel/mLe] FEZ 10mL #5351 37°CY] 2% 3
5% CO, 2719 wiF7100A 24417k vigsisiet. o]5- BKEE &
=325, 50, 100 pg/mL)Z nuclear and cytoplasmic extraction
reagents (Thermo Fisher Scientific INC.)E manufacturer’s
protocoll] Wl MEZF S Bt EEE dde
western blot 4 F3ll A1Z3}skSiTh

Immunofluorescence
Immunofluorescence= So 5(2020)2] WHE Fsle] A3}
Atk RAW 264.7 tHAMEE 8-well chamber (IBIDI, Germany)

o] 5x10* cel/mLe] TEZ 200 uL 53141, 37°C] &%= 2 5%
CO, x71¢] Mig71olA 2417k wigsisdnt. ©l%, BKES =2
(25, 50, 100 pg/mL)= 1A1ZF A2 s &, 1 ugmLe] LPSE 30
i A2 snh wgAIZke] At F, 4% formaldehydeS €3l 15
B AL Mg AA cell ZAIFSATE 2F3E cell2 100%
271 MeOH¥ 105 WHEAIA FHEE S7RAT o %, A&
204 1217} blockingstaL p65 12} FAE 4°ColA 244]7F WES-
Al FH). whgo]l EUH, PBSE 33] Mo & H, ¥3 FAE 23t
A9t 1247 WkSAlZITE & DAPI (4,6-diamidino-2-
phenylindole)Z &Y } A3, A pese
microscope (Leica, Wetzlar, Germany)E

inverted fluorescence
Fal Felsan.

4 2o

BE HAF ZAde 33 ks SAste] HHLEFUX ‘}(meani
standard deviation)2 FAI3IITE LPS2t BKE AH¢] Wi
one-way ANOVA (analysis of variance)@ 293} SPSS
program (ver. 19.0, Chicago, IL, USA)S Al&-3} 7~_/P_-rr-4 =}
(least significant difference, LSDYS 53 S48 #2048 AZ3)
Ak TAA felde] tigk 71Ee R dixad Hlast p<0.05
A o fFojAe] e Ao TFEATH*p<0.05, **p<0.01,
% p<0,001).

=bigenky

RAW 264.7 CHAM=Z0IM BKESQ| M=
MM Ml gut

AEHEANOE 452 dodled &
B2, 8184 Aol #=siA A
£ A g% WiAE 71529 tkSharma 5, 2007). ¥ dFolME
A F A A (KRIBBYIA Al FRES B, augusta Kurz 7%
E(o]3l BKE)®] 935 &35 H7sloith. Foi7 BKE %
(25, 50, 100 ug/mL)IA RAW 264.7 A|ZEo] 542 Yehtx &
Skeh(Fig. 1B). Wb & ATlME 100 pg/ml ©l3te] FES
ARZEIITh THE 08 RAW 264.7 Al 304 LPSel <8 Z713h
NO<| Ao BKEZ} RlxE 93-S 7tsl7] 93], BKES RAW
264.7 AlE) Hzlsted LPSel| &3l frE¥ NO Adel gk &
FE Griess assayE &3 A8t A8 AF 25, 50, 100 pg/
mLe] Exol|A BKE7} LPSel o3 #38AE NOE 13.9, 264,
48.5% A8l FelHom %ﬁﬂﬂ" RIBIATHFig. 1A). ¢ 2
= BKEZF 100 pg/mL ©]35ke] F=olA 548 YepdA] ¢k
A 3P4 E NOE QMW?WF RAg HoET)

=4 Gl nitrite

BKES| free raidical 2=
ROS MY x| Zut
v ez AE Aty @dikhe Atsl 2EF S

£ s, NF«B 2 AP-19] 84315 Bol 454 23
gy A7l Ae® dEA AUtkGloire 5, 2006). w2, B A
olA] BKEQ] AMrEiElZ &7} LPSel €% ROS2| Aol v
e QTS Hrkstdth. DPPHSE ABTS assay 23, 25, 50,
100 pgmL®] =14 BKE= DPPH raidcalE 9.7, 20.2, 51.2%,
ABTS radicalsS 124, 259, 53.1% o508 4278 tkFig.
2C, D). BKE2] LPSol| ]3] =% ROS AAlo] mxe H3FS
e1st7] 18 DCFH-DAE $}5H4 % (chemical probe)> 2 A}
g3t 2343, 25, 50, 100 pg/mLe] H=oA BKEE LPS
o] 23k ROSY AAS 362, 49.1, 504% F2lFHo= AAEA

I} RAW 264.7 CHAIMIZOIAS]
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Fig. 1. Effects of BKE on LPS-induced nitrites production and cell viability in RAW 264.7 mouse macrophage cells. (A) BKE inhibited
LPS-induced nitrite production in RAW 264.7 cells. Nitrite production was measured by the Griess assay. (B) BKE was not cytotoxic at 25, 50,
100 pg/mL in RAW 264.7 cells. Cell viability was measured by MTT assay. Data are presented as mean+SD of three independent experiments.
#p<0.05 between non-treated and LPS-exposed group(no BKE). *#p<0.01 and ***p<0.001 between LPS-exposed and LPS+BKE treatment group.
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E E’ 40 Hkk & gn 40
<3 0% ek
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n L
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ABTS (437.5puM) + + + + + DPPH (40 pg/mL) + + + + +
BKE (ug/mL) - 25 50 100 - BKE (ug/mL) - 25 50 100 -
Ascrobic acid (ung/mL) - - - - 8 Ascrobic acid (pg/m,) - - - - 3

Fig. 2. Effects of BKE on DPPH,ABTS radicals and LPS-induced ROS production in RAW 264.7 mouse macrophage cells. (A) BKE
inhibited LPS-induced ROS production in RAW 264.7 cells. (B) DCFH-DA fluorescence was detected by inverted fluorescence microscope.
#p<0.05 between non-treatment group and LPS-exposed group (no BKE); ***p<0.001 between LPS-exposed and LPS+BKE treatment group. (C),
(D) BKE scavenged DPPH,ABTS radicals. Data are presented as mean+SD of three independent experiments. Ascorbic acid was used as positive
control. **¥p<0.01 and ***p<0.001 between ABTS and DPPH treatment and ABTS+BKE and DPPH+BKE treatment group.

3, invert fluorescence microscope@ 2013t Az}, SAJikio] A
o] A%k AL Fole 4= SQltk(Fig. 2A, B). ¢ 3= BKE
7F A s A ]J— LPSel| ojgh Edakie] AP
oo AAste] Fikst a7} IS HoFErh
RAW 264.7 CHAMIZOIM BKES| LPSO| o5 F=E! iNOS
e N Sot

A% Whgol FoJshs Noe AHads AN 2He
o= AAQETHLIU 5, 2002). mekA BKE7} LPSO] ols) b
F iNOSel| T]X= &S H7I8IATE Western blot ¥4 A3} 25,

50, 100 pg/mL2]
3L 81.6, 57.2, 98% A 3l5}t]
ek ThFig. 3A, B).

wo|A] BKEZF LPSe] 23]
fFolde g AJAee RS
9] A3k= BKEZ} iNOS9 &S oAA

A NOS| 4He EFAOR AFHE ek,

RAW 264.7 CHAIM|=0lA BKES| LPSO|

p65 QI ofN| Sut
M EZ= LPSo oJ8] A=S wow
9] TLR 47} ZA¥3te] IKK wi7l J*&ﬁ}%

3ttt B43E NFkBE iINOS9| W&

=9 INOSY

3

=

ol REE IKKS
LPssh hAAE R
%3] NF-xB7}H 3
Z7PA 9 e
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(A) LPS(1pg/mL) - + + + + (A) LPS{1pg/mL) - + + + +
BKE (ng/mL) - - 25 50 100 BKE (pg/mL) - - 26 50 100
iNOS| — | p-p&5 T ——
P actin| ——'--_| PES | wee m— — — —
3B) 120 Practin | e e e o e

g

(B) LPS(1pgmL) - + + + +
EKE (pg/mL) - - 256 650 100

PAKKa/p | oo -

IKKo [ a— —
kB | S o —
Practin | s S — —

INOS relative band intensity (%)
8 &8 8 8

0‘

LBPEE“{ "‘g;::::; : t ;5 5‘; 1;0 Fig. 4. Effects of BKE on LPS-induced phosphorylation of p65

Ha and IKKo/p and IkBa expression in RAW 264.7 cells. (A) BKE

Fig. 3. Effects of BKE on LPS-induced iNOS expression in RAW inhibits LPS-induced phosphorylation of p65 in RAW 264.7 cells. (B)

264.7 mouse macrophage cells. (A) BKE inhibited LPS-induced BKE inhibited LPS-induced phosphorylation of IKK0/f and incresed

iNOS expression in RAW 264.7 cells. (B) Quantification of iNOS liBa expression in RAW 264.7 cells. Level of expression and
inhibiton by BKE. Level of expression was detected by western blot. phosphorylation were detected by western blot.

Data are presented as mean+SD of three independent experiments.

#p<0.05 between non-treatment group and LPS-exposed group(no

BKE); ***p<0.001 between LPS-exposed and LPS+BKE treatment
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o] %oa_c;t— 71% ,_o}Ojo‘ji BKE-J iNOS9| #&g =4 RAW 264.7 CHAIMIZO|M BKES| LPSO| olsif S=E M=
3l AARRIZIS] NF-kBSF NF-«xBS] QIAHEE w7)shs IKKS] A pes5e| ozl 0| X RJ_}

ksl mX|= FES W7FSHTE. Western blot #4143}, BKE 24318 KKl o8] NF-«B7} S121sls]d, Al x4 &R s}
7} LPSZ F3 RAW 264.7 Al ZA IkBa2l 74} NF-«B2} W NFkBe o2 o]Fsle] oy 431 Faxte] wdes =4
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Fig 5. Effects of BKE on LPS-induced p65 translocation from cytosol to nucleus in RAW 264.7 cells. BKE inhibited LPS-induced p65
translocation from cytosol to nucleus by western blot (A) and immunofluorescence (C) in RAW 264.7 cells. (B) Quantification of inhibition of p65
nuclear translocation by BKE. Data are presented as mean=SD of three independent experiments. “p<0.05 between non-treatment group and LPS-
exposed group(no BKE); ***p<0.001 between LPS-exposed and LPS+BKE treatment group. Level of expression were detected by western blot.
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