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The Effects of bilobalide Extracted from Ginkgonis Folium on Inflammation

Je—Ryong Jung#, Ki—Jung Kil

Department of Herbal pharmaceutical Science, Joongbu University

ABSTRACT

Objectives : Bilobalide (BIL) is a predominant sesquiterpene trilactone constituent that accounts for a partial
portion of the standardized Ginkgonis Folium extract, which has been widely used to treat a variety of
neurological disorders involving cerebral ischemia and neurodegeneration, In this study, it was tested whether
BIL exhibits anti—inflammatory activities on inflammation response, or not,

Methods : To elucidate the molecular mechanisms of BIL on pharmacological and biochemical actions in inflammation,
we examined the effect of BIL on pro—inflammatory mediators in lipopolysaccharide (LPS)—stimulated macrophages.
The investigation was focused on how BIL affect on inflammation—related mediators including various signals
such as nitric oxide (NO), prostaglandin E2 (PGEs), inducible NO synthase(iNOS), cyclooxygenase—2(COX—2),
interleukin—6(IL—6), tumor necrosis factor—a (TNF—q), mitogen—activated protein kinases(MAPKs) and nuclear
factor kappa—light—chain—enhancer of activated B cells (NF—B) in LPS—stimulated RAW 264.7 cells,

Results : We found that BIL inhibited LPS—induced NO, PGE., IL—6 and TNF—-«a productions as well as the
expressions of INOS and COX-2, Furthermore, BIL suppressed the LPS—induced phosphorylation for MAPK
activation,

Conclusions : These results suggest that BIL has inhibitory effects on LPS—induced PGEs, NO, IL—6 and TNF-«
production, as well as the expressions of iNOS and COX—-2 in the murine macrophage, It seems that these
inhibitory effects occur by blocking the phosphorylation of MAPKs for activation, Then, BIL suppressed the
activation of nuclear factor NF—xB in nucleus, These observations suggest that BIL has anti—inflammatory
effect by inhibiting,
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bilobalide(BIL) 5°] A4 AWE X|&sh=t] UF o]&5
I QleH, flavoneglycoside?l zincomine®] EAHAAZ
AESFALT Y, BILE 2ygel ofgRom Hwd
(cerebral ischemia)®} A17&AHneurodegeneration) 33t
St thokst AlZR S dE] 201 sesquiterpene trilactone
Age] o[ e glo] 22E.0 6%9] sesquiterpene
trilactone(3.1% ginkgolide, 2.9% bilobalide)?} 24%2]
flavonoidsE Egeta Uk’ E olz] A7 AdpolA
BILZ AAFRE, FHF, T4, IAZANE 5 e A
FAS Uit Y B8] 9424 SERdA BIL ATE
o] Al B27 g2 AWt UL Bol FAH?, A4
Hel AAL HYA Flo 133 o] A% FeyacH’)
Az Q] Hoj7|d o2 Yt 8352 |45 WAEE
o o3 JPdct, 2 EFHANELES FHEAY T
A, 2, 2% 55 2 /5% 59 24 gwe'?
Houkgo] AUAA HAH G54 Fgolv thidAss, &
HElET 22 AFPFGESEE o7& = ¢l Yo7t endotoxin
shockT Z-& A3 WY H2ge oyt wetx 3
Ao e 45 e F9 vRY IS EeFola,
854 A9 g 9 & F9 AT 853Y
HAG Aol diers] Fasict?,

ol £ 4+ BILY FEFT S AR H%k9
LPSZ A=H RAW 264 7TAIEZANA AE7} H=EdH= NO,
PGE; A%t iNOS, COX-29 ¥&d ¥ IL-6, TNF-a9
@I MAPKsOl v 93-E GohEd Ik—Ba®t NF—«B
of EakE Pobrm 1 718E welnA SaAskch

(o]

l

Az 9 Y

%8

1. A=

1) Al

AFP oz A3 LPSeF Al Zufjokel] ARgEl= RPMI-1640
WA= Sigma—Aldrich(St Louis, MO, USA)Z%¥ s}
A3, $HoF EH(Fetal bovine serum, FBS) ¥ FAYAI=
73 /RBLAHGibco/RBL)25E #stqitt, 2&ujeF EHo]
E9l AA 100mm HEZFHA= W3 Nune, Inc, USAE
BE 3ste] ARl PGEy, IL-69F TNF-q: 5472
FHAZH(ELISA) 7|ES R&DAIZHA(MN, USA)ZHEE
Felakom, COX—-2, iNOS, MAPKs(ERK, JNK, p38).
dUAEZ X L peroxidase—conjugated® secondary
antibody + Santa Cruz Biotechnology(CA, USA)oA It
Ql3litt BILE Sigma—Aldrich(St Louis, MO, USA)ZX
H FY4stch(Fig 1).
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Fig. 1. The structure of Bilobalide

2) N=Zo| =x|

2 Ag| AR BIL2 32 $742 DMSO(0.2%)°l &
A1 o2 0.45 um filter paper2 {3} & RS}
BILS A¥35l7] ¢t <Ak 2F<4(phosphate—buffered
saline, PBS)ol &%= (10, 25, 50, 100, ¥ 200 uM)ZE 3]
A5t

3) Primer =H|

NCBI(National Center for biotechnology Information)2]
GenBank (http://www,ncbi.nlm nih, gov/Web/GenBank)S
3l sequence®: ¥ ¥ FEZT sequenceE A5t
primerE AZSI annealing temperatureE AARE &
cycling condition2 ZZ3}3}%tt, Reverse transcription
polymerase chain reaction (RT-PCR)Z & o2 719
primerE ARESIYCE Primer?] 42 thaat ZthTable 1).

Table 1. Primer sequences for RT—PCR

cDNA Primer sequence

iNOS forward 5'=CATGTTCTCTGGGAAATCGTGG—3'

reverse 5'-AACGCACTAGGTTTGCCGAGTA-3'

COX-2 forward 5'-CACTCAGTTTGTTGAGTCATTC—-3'
reverse 5'-GATTAGTACTGTAGGGTTAATG-3'
IL-6 forward 5'—CATGTTCTCTGGGAAATCGTGG—3'

5'-~AACGCACTAGGTTTGCCGAGTA-3'

reverse

TNF-a forward 5'-TTCTGGTTACAACGAAATCGTGG-3'

reverse 5'-AATAGGTTTGCCGGGATTCGAGTA-3'

GAPDH forward 5'-ATGAAGATCCTGACCGAGCGT-3'

5'—~AACGCAGCTCAGTAACAGTCCG—3'

reverse

2. ¥

1) M= iR

E Ago| A ANEQ] murine macrophage cell line,
RAW 264.7+= 3= AMZF 233 ATCCLRHE ¢35t
AHg8FATHKorea
Biotechnology, American Tissue Culture Collection), Tf
A AzFEs YA 4 FFAZA 100 U/mLe] HYAA G
B 100 U/mLe] AEAElAL A7k 10% DHe &
o} dH(heat inactivated FBS)E Z7}3t €A%t RPMI
1640 HiRIoA 5% CO»9 &% ti7], 37CY 2=xo=
vloFslgth, o] W ARRSH FBSE ARESE7] A 55°CollA 14]
7t heat—inactivationA|# AME3FTH

Research Institute of Bioscience,

2) Azl %2

100 mm culture dishol] $2H8 A|ZEL cell scrapers
ol gste] MEZE o|gAZl ¥, hemocytometerE ©|-834
MNEZSE At o] & A wet 44 FE= 3
A8t B well-plated] AEste] wjFstgct BILE ZZ-
PBSell &3JA171 & HZ3A] 24 A|7F Zof RAW 264.7 Al
ZUke ujofst AR iR, lipopolysaccharide(LPS,
Sigma Chemical)Z A=3t iR, LPSE AEE xEE
SAlol APt 2oz BEFsan
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3) MTT assay £Ad

RAW 264.7 AZ(5x 10" cells/wel)E 96—well culture
plateo] 100 uL.2] RPMI 1640 ®jx|e} &7 18A17F wljofst
thg, BIL(10, 25, 50, 100, @ 200 uM)& ZHzb A5t
24X7t wiFstatt. 4 welle] 5 mg/mL 5%E¢ MTS &
S 50 UL A Y2 T 2A17F B3 ket A Unhe-S &
23l YA TZE microplate readerE ©]-&8k 550 nm
oA FFEE &F5t9eH, AZE(cell toxicity)2 AlE
gt wjjokst Ao AERE 100%E 7|Ee2 oFEX e
AE Nx BEES AL

4) Nitric oxide(NO) AMMzF =X

NO Aol thg BILY &IE YolR7] 93| Griess
assay WS o]g38le] AE ujoFey Fof EAsH= NO® 9
Fel= =519t PBSZ 4%t BIL(10, 25, 50, ¥ 100 M)
2 AFsta 97]e] LPS (200 ng/mL)E 27 FU3 th
A7) AN EZFE RAW264, 7S 24A17F wjekstact tiAAE
Z=0] AlzolS 4215} Griess reagent(1% sulfanilamide,
0.1% N —(1—naphthyl)—ethylene diamine dihydrochloride
in 2.5% phosphoric acid solution)®} FFe=zZ Fst &
1027F A2oA WA|ehict, obdate] sk ELISA 2t
% olgsio] 570 mol FAES 2Hsiel ARaAT,
AT G Hle obgate] 0-30 WME peht, of S
BEom s ofef Agwel oklA Yol FHES Sysiaict

5) Enzyme linked immunoassay(ELISA)

RAW 264.7 AIZE RPMI 1640 Hjx]|E o]&ata] 5% 10°
cells/mLZ 2% & 24 well plateo] FEsdlL, 5% COq
F27]oflA 18A1ZF A viF kATt o]F iR E AAS
BILE ZHZF 25, 50, 100 uM =2 1AZF B¢t AEst &
-4 ol =49l LPS(200 ng/mL)E RAW
264.7 ANEFE AFT & Az ERds dHEstyo
ANZES FJAANA 5L -8k, A45d W IL-6,
TNF—a A4S ELISA kit(R&D Systems Inc., Minneapolis,
MN, USA)E o83t ARl mjFde] 7[Ad SHg= H
| B8kt

6) Prostaglandin Ex(PGE;)

RAW 264.7 AZZ RPMI 1640 wjzAS o]&a}e 5x10°
cells/mLZ ZZA3%t & 24 well plateo] HZ3s}aL, 5% COq
F27114 18A1ZF A v Sttt o]F HiRE A|AS
BILE Z}7} 25, 50, 100 uM =& 1AIRF 53k AHEd &
a%-34 dEElol ys4Ae LPS(200 ng/mL)2 RAW
264.7 RANEFE AT T AZEFAS IHED S
NZES XA ATdqE 38, 45 W PGE: A4
S EIA kit(R&D Systems Inc., Minneapolis, MN,
USAE o]&dte] AR mimde] 714" W2 g=ksf
EA8k4t

7) Nuclear factor ¥ B(NFx B) &t
RAW 264.7 AZZ 5x10° cells/mLE2 ZA3 T 6mm
disholl AEsk, 5% CO» 27104 18A17F Avjek 3k

ot ogo g HixE AASL BILES 25, 50, 100 uM 5=
22X &< AFsta, a¥-S4 gl iEad]
LPS(200 ng/mL)E RAW 264.7 HRAAMZFE A=3 & 2
AlZE vkttt viAE AAR & PBSE 23] AlAsta, 1
mL RNA lysis buffer[0.6% NP40(Igepal), 0.15M NaCL,
10mM Tris(pH 7.9), 1 mM EDTAZ 3¢§3l= bufferol
1: 0.0019] H|&Z protease inhibitor cocktail® &3S
Hrlste MEZE w9t} o|AE ESolA 583 incubation
stal 47T, 2,300 rpmollA 10837 €A EFstgct. A5
Z YEE o] gste A =& ZAASIA

8) RNA 22| 2 Reverse Transcription PCR(RT-PCR)

BILe| 93t mRNA @& At RNA @ RT-PCR
RNA A|Z9] ZH|:= 6-well culture plated] 3x10° NZZ
£5okaL, oF Wb 5F PEEE AjHich o] AlEe] BIL(25,
50, 100 uM)& 2|3+ the, LPSE A=F3la 2447 Fo
MZE 2ot PBSE AHste] 0|7 EF(easy blue, JEE
A 1 mLE 7hste] Aol wubsiltt, S22EE 200
WLE 93 ohA] myksted 13,000 rpm, 4ColAd 1087
AEE g T ASY 400 uLol O)AZRIES 7hete] ThA
A4 E@ste] RNA S A} o714 ¥ojzl RNAC
MulLV HAAta 4 (reverse transcriptase), 1 mM dNTP
0.5 ug= 9ol first cDNAE THEth 7)o ZholmE
2y $A-% ZZ7|(thermal cycler)E o|-&3to] ZZA|ATH
ZZ5old PCR AHEE 2% oPt=2 Ao 7] JFAA
UV A&7|2 I8kt

9) Western blot analysis

HjoFo] T NZE S35t 2-33] PBSZ A 3 oh&
1 mL9 lysis bufferg 7t 3087 lysis A7l &
12,000 rpmoflA 207t L4 E2st] Al=Zz2t H& 5= Al
AstEch Tz 2w = BSA(bovine serum albumin)ES ¥
Z3}5}lo] Bio—Rad Protein Assay KitZS ARg3ste] A=kt ach
20—30 ug9 lysate® 8-12% mini gel SDS—PAGEZ WA
Hasle], ©]& PVDF(polyvinylidene difluoride) membrane
(BIO-RAD, Richmond, CA, USA)°| 200 mAZ 24|17t &
ot transfersttl, 12|17 membrane? blockingZ 5%
skim milk7} &2 TBST(0.1% Tween20 + TBS) &HojlA]
2o 247 FF AAISYT MAPKY] HIE & FE
371 ¢J3t FAEZ= JNK, ERK p38 anti—mouse(l
1000) (Calbiochem, La Jolla, CA, USA)E TBST &%
A st g2 2AZF ¥SAIZ] & TBSTE 33 AlA
sttt 221 A 2= HRP(horse radish peroxidase)”7} 2
3% anti-mouse IgG(Amersham Pharmacia Biotech,
Little Chalfont, UK)Z 1 : 2,0002.2 3]A4ste] Ak A
1 A7 ¥R3AIZL &, TBSTZ 33 A|Aste] ECL 713
(Amersham Biosciences, Piscataway, NJ, USA)Z} 1-3% 7t
HESA17] TR ImageQuant’™ LAS 4,000mini(GE Healthcare,
Aweden)& ©]-€35}] Chemiluminescence2 EA43}5 ).

10) S22l
HE UYL 33 o4 BEow offejgon], UydT:



1

88 KRS FE

7t F=o| wel P + FE2HEAH( Mean + SD)E EAFO
o, EAXZL IBM SPSSE ]88} analysis of
variance(ANOVA)E 3lo] A4z p ( 0.05 D p <
0.01°14 BAH fAxs Agskct.

2 3

1. BILY] MZAEEo] di3t JgF

RAW 264, 7M|Zo|A BILY MZZAE MTS assay 9
o2 AWBIgEo 1 Ay BILE 10, 25, 50, 100, ¥
200 M9 =2 A7 39S i 10~100 uMe] FZolA
= RAW 264 74|29 &L IFE uRA] LtcHFig
2). WA o]F A¥LE BILY AZEA0] giE =Y
Al =

120

.
o
=

60

Cell viability(%)

40

Normal LPS 10 25 50 100 200 BIL(uM)

Fig. 2. Effect of BIL on cell viability in RAW 264.7 cells. The cell
viability assessed using an MTS assay following incubation with
different doses(10, 25, 50, 100 and 200 uM) of BIL for 24 hours.
Values are the mean = SD. of duplicate determinations from three
separate experiments.

2. NO A3} iNOS wdo didt BILY A
Ay

NOX NOS¢| 93] L-arginine®28¥ A=, NOS
= @9 YNz, AOAEZ 2 JAFAE SoH FHaL=
A HEEE cNOSE tiAz oA FEAHCRE WdEE=
iNOS7F dth, duba o2 cNOSE acetylcholine T Ao+
4 Ez(endotoxin, LPS) 5ol 3t A=Y Ca™ H=o u}
g 2EEE, Fhxd 2 ARAY] Fad g P,
a1 iNOSY 8-S AEY Ca™ H=9 BAGl A
54 EE 9% 9 wos, I8, RIS A AEd
2 5ol gt fE=Ee A8 £F9 cytokine(IL-18, TNF—
a, IFN—y )l aix FAx AAFGA NN FEEH, oo
w2t NOZF diFF A4 212 Aol Ao weazd
Fad Az FAT 5 A

NO A3} iNOS protein &&, mRNA 93-S ool H7)
Q5] Western bloti} RT-PCRS 435}ttt BILS aits
ool 7] €8] BIL 25, 50, 100 uM S%2 Hstgch, o]
T RS 1§ = EHoln {oFoR JAFHE AL
2 Yehgth(Fig 3 A,B,C).

— Vol, 30 No, 1, 2015

Nitrie Cruide (M)

1
10 b &

Neemal (] y  BIL{uM)

LPS(200 ng/ml.)

B) C)

B

LIS apel) ALY L h
e 10 Yormal R
:_ -- i _- i
s B~

H
i
4
(4
-
N 8 - % LM
LPSC00 npml )

Fig. 3. Effect of BIL on LPS—induced NO production and iNOS
expression in RAW 2647 cells. (A) RAW 264.7 cells were
pretreated with the indicated concentration of BIL for 30 minutes
before being incubated with LPS (200 ng/ml) for 24 hours. The
culture supernatant was subsequently isolated and analyzed for
LPS treated group. (B) RAW 264.7 cells were pretreated with the
indicated concentrations of BIL for 30 minutes before being
incubated with LPS (200 ng/mL) for 24 hours. Equal amounts of
protein (20 ug) were separated by sodium dodecy! sulfate—polyacrylamioe
gel electrophoresis and immunoblotted with INOS and p—actin
antibodies. Equal loading of protein was verified by p—actin. (C)
iINOS mRNAs were assessed by RT-PCR in RAW 264.7 cells,
Cells were pretreated with the indicated concentrations of BIL for
30 minutes before being incubated with LPS (200 ng/mL) for 24
hours. The GAPDH mRNA was assayed in parallel to confirm
equivalency of the cDNA preparation., The experimegt was
L@peated three times, and similar results were obtained. &0.05,
A0.01, Values shown are the mean =SD. of duplicate
determinations from three separate experiments.
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3. PGE; A7} COX-2 W30 ot BILY| A
a3}

PGEo= NO& mp7HA|2 &4 E9u A ojlA 553t
drgol Ade] FE Fodt= FRIT FSWHEEEA
COX-29] Q& ==, H=F A=A A=g AGuks
< op|oty o] A, milsd, gstolmyy, iR
I e ZE 94 AT A B, PGEE #
2ZoZ2 ZAIE Y arachidonic acid2XFE COX &A9]
Zgo] o8 SAEG?. COX: arachidonic acidS
prostaglandins (PGs)2 Z3sl= 842 COX-13 COX-2
2 EREY. COX—12 AAAAE AdSolA ddste 3
BHE AUoA oo A, A% 7ey 2E T AAY
F4 wAel Bl wmebs BILY PGE;, COX—2
protein ¥ mRNA W&o ofgt axns dopEr] s
Western blot ¥ RT-PCRS $3st9ct 1 23, LPS A
gof 93 F7HE COX-2 =@ 50, 100 uM F=ofA @
AsHA JAEE AL ERIEHATHFig 4).
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Fig. 4. Effect of BIL on LPS—induced PGE. production and COX-2
expression in RAW 264.7 cells. (A) RAW 264.7 cells were
pretreated with the indicated concentration of BIL for 30 minutes
before being incubated with LPS (200 ng/ml) for 24 hours. The
culture supernatant was subsequently isolated and analyzed for
LPS treated group. (B) RAW 264.7 cells were pretreated with the
indicated concentrations of BIL for 30 minutes before being
incubated with LPS (200 ng/mL) for 24 hours. Equal amounts of
protein (20 ug) were separated by sodium dodecy! sulfate—polyacrylamide
gel electrophoresis and immunoblotted with  COX—2 and p—actin
antibodies. Equal loading of protein was verified by p—actin. (C)
COX—2 mRNAs were assessed by RT-PCR in RAW 264.7 cells.
Cells were pretreated with the indicated concentrations of BIL for
30 minutes before being incubated with LPS (200 ng/mL) for 24
hours. The GAPDH mRNA was assayed in parallel to confirm
equivalency of the cDNA preparation. The experimegt was
repeated three times, and similar results were obtained. R0.05,
/0.01, Values shown are the mean £SD of duplicate
determinations from three separate experiments.

4, Pro—inflammatory cytokine IL—6 Z34J¢]
& BILS A4 a3

1L-6¢ Z& pro—inflammatory cytokineZ GZttA o)
A FF2H 982 gt gA Stk IL-6= BAIX £33
4 F47] 2 RS, 4w A=Y 2 ofy
g2t Ao HARSAE, AT A APAET HAR] S
Aze] F4 9 Medzraxz]e] £43 IRl e o=
Tojals AlolEFRIe 24P HANZE BAFA7IT )
AARE X8k A4S 5 9% =& UE= marker
2 o1 glom®,

HANZTQ RAW 264.7 NIZ2HE AFTA Ate|E7IQL
IL-69] /<& ELISA ¢ RT-PCR ©|-&ste] AAZE A
LPS A=9¥S AHestae wf IL-6 Aol AA| F7Ftal
I, BILE A3EE ul IL-6 B A &3 vebdoh
(Fig 5).

A) B)

LPSQ) syl AL

=-IM“!R“
Normal 3 G .
LPS{200 gl

— GAPDH

e

HNA Full rak

: "
: Nomal ] pi] L] 106 BlL{pM)
LPS{200 ngiml) E

Fig. 5. Effect of BIL on LPS—induced IL—6 production. RAW 264.7
cells were pretreated with the indicated concentrations of BIL for
30 minutes before being incubated with LPS (200 ng/ml) for 24
hours. Production of IL-6 was measured by ELISA. Cells were
pretreated with the indicated concentrations of BIL for 30 minutes
before being incubated with LPS (200 ng/ml) for 24 hours. The
experimenl was rgpeated three times, and similar results were
obtained. A&0.05, A0.01, Values shown are the mean x SD of
duplicate determinations from three separate experiments.

5. Pro—inflammatory cytokine TNF—a AJAJ¢||
g BILS oA &3}

TNF-ex= 34 45989 F2 wifiztely &2 535 %
go] AAA FgyFol gde] Hi, Hakxlg, WIAE, 9
AN ES AN AA EAS otk dukd At
TA &9 29 F9 el 54 Wi TNF-o= B2
we Ay ASATA Fad WIREA, Ee Bl
A e 2HELZ 242 drtn BnEAT?, IgA
Aol o ARFAIAE, 2314 BEA AAAFEES #xt
o] 3t 2w TNF—o7} Z7ettty B u? =9},

A ZEQ] RAW 264.7 NEZZEE G54 Alo|E7lel
TNF-a2] A& ELISAZ o]g3te] sttt 1 23,
LPS A=¢E 39 W) TNF-o 4ol A3 Z718)
f, BILE AstHS o TNF-a B4 oA axrt et
wehFig 6).
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Fig. 6. Effect of BIL on LPS—induced TNF—« production. RAW
264.7 cells were pretreated with the indicated concentrations of
BIL for 30 minutes before being incubated with LPS (200 ng/ml)
for 24 hours. Production of TNF—a was measured by ELISA. Cells
were pretreated with the indicated concentrations of BIL for 30
minutes before being incubated with LPS (200 ng/ml) for 24
hours. The experiment*was reggated three times, and similar
results were obtained. A&0.05, A&0.01, Values shown are the
mean = SD of duplicate determinations from three separate
experiments.
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6. MAPKs®] ¢l4tsto]] digt BILO| A &3}

A7 & 4zl A5 MEY ERHGASAH A
Zo| MAPKsE @3HhSo| T=E Asddr|deln, 1 &
oA ERK, JNK& p38 MAPK o] F&3% Ag 7ot}
0 4slE] MAPKs: TH2 kinase, HARIZ 58 43}
sto] #AFAR HAE HIA 7L, AR T Wil
ANz9] o] A7) mihd FFS FA drt. ok ol
3 AAFAH ARIEFIRIY S JAFCEHN S
HEAA S AFE7]H2 MAPK superfamilyol] &3k= Al 714
#4E9l ERK, JNK, p38 MAPK 59 #3ui7/iAlIE<] 4l
IAEE B9l dAlsk=A dotRsttt. wEbA BILY oA
HAUZO] MAPKsE Zdt=A] &otr] $1s] MAPKs<
Q4SS Western blot= &8 &elstgict, 2 23} LPSe)
ol &3t @ RAW 264.7 tiAlA|ze] BILE 25, 50, 100

S AP 4L INKE ERK ¢SAEEE oAlet= AL &
&t ATHFig 7). ©]&= LPSZ $=3t giRINES] FF5H3-2
JNK¢} ERKO| Azd" H2E 2 AT p38 HEE
AR3HA gethe RS BoEch 22Fo=, BILY AEY
9o AASA IAEE AT dAIsk=E AV =2 <l
g 4= et

DL} 2 v
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Fig. 7. Effect of BIL on the phosphorylation (P—) of MAPKs in
LPS—stimulated RAW 264.7 cells: RAW 264.7 cells were treated
with the indicated concentrations of BIL for 30 minutes before
being incubated with LPS (200 ng/mL) for 30 minutes. Whole—cell
lysates were analyzed by Western blot analysis. /&0.05, &0.01,
Values shown are the mean £ SD of duplicate determinations
from three separate experiments.

8. I-«kB E3¢} ) Yo NF-«B 43} o
gl BILS] <A &3}

ZAARIAL NF—«B &43ke] AigS E1st7] ¢l [-«B
239t NF-«B &4 AsiE &3ttt LPSE 43 €
thAAIEZe] BILE 25, 50, 100 uMZ A3t 3¢ NF—«B
43 24 AdE Y FEENAN B, AZEA I-«B
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Fig. 8. Effect of BIL on LPS—induced release of kB into the
cytosol (p65) subunit into the nucleus and translocation of the
NF—«B (p65) subunit into the nucleus. The cells were treated with
LPS (200 ng/mL) alone or with LPS and the indicated concentration
of BIL for 30 minutes (I«kB) or for 1 hour (NF—«B). The expressions
of kB in the cytosol extracts and p65 in the nuclear extracts
were determined by Western blot analysis using anti—IxB and
anti—NF—«B antibodies, as described in Materials and Methods.
The experiment was repeated three times, and similar results were
obtained
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