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Abstract

3,4,3',5'-Tetrahydroxy-trans-stilbene (piceatannol) is a derivative of resveratrol with a variety of biological
activities, including anti-inflammatory, anti-proliferative, and anti—cancer activities. We assessed the mecha-
nisms by which piceatannol inhibits inflammatory responses using lipopolysaccharide (LPS)-treated Raw264.7
murine macrophages. Piceatannol (0~ 10 ymol/L) decreased LPS-induced release of nitric oxide, tumor necrosis
factor (TNF)-aq, interleukin (IL)-6, IL-18, and inhibited LPS-induced protein expression of inducible nitric oxide
synthase (iNOS). Activation of nuclear factor-kappaB (NF-xB), activator protein (AP)-1, and signal transducer
and activator of transcription 3 (STAT3) are crucial steps during an inflammatory response. Piceatannol pre-
vented LPS-induced degradation of inhibitor of kB (IxB), translocation of p65 to the nucleus, and phosphorylation
of stress—activated protein kinase/c—-Jun NH2-terminal kinase (SAPK/JNK). Additionally, piceatannol inhibited
LPS-induced phosphorylation of STAT3 and IL-6-induced translocation of STAT3 to the nucleus. Furthermore,
piceatannol increased the protein and mRNA levels of hemeoxygenase (HO)-1, the rate-limiting enzyme of heme
catabolism that plays a critical role in mediating antioxidant and anti—inflammatory effects. Piceatannol further
induced antioxidant response elements (ARE)-driven luciferase activity in Raw264.7 cells transfected with an
ARE-luciferase reporter construct containing the enhancer 2 and minimal promoter region of HO-1. These re-
sults suggest that piceatannol exerts anti-inflammatory effects via the down-regulation of iNOS expression
and up-regulation of HO-1 expression.
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A=) sk A 2R Wojule-9] 3ol gd=ule-o Piceatannol(3,4,3’ 5’ —-tetrahydroxy—trans—stilbene)-& 3%
ol o3t 9 a9l H ZZH 9 stress9} 7] H-A o =9} 9}l 3 Sl A ¥AE o X = polyphenol 24 3}38}
o3k Y o1zel @9le) o] f=(1)E o] thakslk dHe] Az 2 oF o} BA 2 FEWE resveratrol(3,5,4' -trihydroxy-
Al AT WAl Yol FRA FAgit 53 trans-stilbene)®] = o|th(Fig. 1)(34). B2 ATFES
T A go] At Aol A FAERES X, A EHA &3t piceatannol®] F¢r&Aol Baiea vk ¢k
& HIEE gAY S5 o vHdESe] o] Hoha B AP AL EANA piceatannol> A EF715 JA 8t A E
IHI JTH2). o] FFHHEE st AAE[CE tu- APE S SR, GAIEY olFH HMolE AASAT
mor necrosis factor-a(TNF-a), interleukin(IL)-6, IL-1, (5-9). L&A Qo= piceatannol®] F¥= Aol H1
inducible nitric oxide synthase(iNOS), cyclooxygenase—2 = o1, lipopolysaccharide(LPS)Z @5 1HHsS F=A1%]
(COX-2)13 ANzALAHZ[AE nuclear factor kappa-B 2 M EZ ) A piceatannolE AFHHS-©] FQ wi/RAIQ] ni-
(NF-kB)]7} ASHH-&-4 ofye} o] 5 RMIAS M E s tric oxide(NO)®] A4S A3} A TH4,10). T+ AP AF
o] &t 7] wWEolH, WA FFRES JA e £ %3 piceatannol®] dextran sulfate sodiume.& #=%
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Fig. 1. Chemical structure of resveratrol (A) and piceatannol
B).
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Xujekol] AF23 Dulbecco’s modified Eagle’'s me-
dium(DMEM)2 Welgene(Daegu, Korea)oll A F+43tH 1
fetal bovine serum(FBS)3} penicillin-streptomycin(P/S)
© Lonza(Walkersville, MD, USA)ol|l A +Y4 3t} Pice-
atannol, LPS, B-actin A, 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide(MTT), propidium iodide
(PD+ Sigma Chemical Co.(St. Louis, MO, USA)oll A
343t} p65, Lamin-B, signal transducer and activator of
transcription 3(STAT3), hemeoxygenase(HO)-1, NF-E2
related factor 2(Nrf2) &x|= Santa Cruz Biotechnology
(Santa Cruz, CA, USA)9I A, iNOS9t COX-2, P-STAT3
(Ser™), P-STAT3(Tyr'™®) &= BD Transduction La-
boratories(Palo Alto, CA, USA)°l| 4], L8] 3 inhibitory k
B(IxB)-a, P-stress—activated protein kinase/c—Jun NHz~
terminal kinase(SAPK/JNK) &)= Cell Signaling Tech-
nology (Beverly, MA, USA)ol A F+3}9th. Anti-rabbit
IgG-Alexad88 &A= Invitrogen(Carlsbad, CA, USA)<| A
TAstATh

M| ZzHHQF

2 AT A ARESE F o A AEQ] Raw264.7 ME =
American Type Culture Collection(Rockville, MD, USA)e]|
A FA89 T Raw264.7 Al EE DMEMS AHg-3ho] 37°C
&3k CO, incubator(5% CO0+/95% air)ol| A Bl %3} A o}

Aol A8 AZLE FA317] YA DMEM®Y 10% FBS
¢} 100 kU/L penicillin, 0.17 mmol/L streptomycin< % 7}s}
o] ARESIY T AlE7F 80% confluentdl] X = phosphate*

buffered saline(PBS, pH 7.4)2.2 Aol TS Aol &

scraperE AbE8le]l AEE FHolM A wieka Aot
MTT 24
Piceatannol®] =0 w2 Raw264.7 M E ] S48 ZA}

317] 918l MTT assayE T3l Aol X9 +5 ZA}
A Raw264.7 Al E 10% FBS7F £33 v x| o) 3] A
3Fed 50,000 cells/well®] W= 2 24-well plated] 53}
t} 24717 3 1% FBS7F g% 9= DMEM(serum-
deprivation medium, SDM) 2. & 24A] 7}t serum deprivation
StAth 1 %, LPSU mg/L)¢} ©%e F=(0~10 ymol/L)
9] piceatannol®] ¥3tE SDMCO.E A EXZE 24A17F w3t

% MTT(24 mmol/L)7} 3= HH Fol o 2 WA AT 3
’\]Z} So) vjdAS A AT B FAH FEA] formazan
< isopropanol® &35t 570 nm A TH/EE A

St

NO 3 B4 AlO|EFICIC BH| FH

Piceatannol®] LPSell 93] f=%+= NO ¥ d=4 Alo]
E7I19 EHld mlx= FFE ZAKSH] Aste] oA A
=3 vke} o] Raw264.7 *ﬂﬁi LPS2} piceatannol® %7}
3 vjffo g HH &Rt 1 3 244171 conditioned me-
diumS F33 & AEZugdo] Eu]E NO2Q F2 Griess
reagent system(Promega, Madison, WI, USA)S. 2 TNF-
a, IL-6, IL-1B9] 42 749 enzyme-linked immuno-
sorbent assay(ELISA) Kkit(eBioscience, San Diego, CA,
USA)E AHEste At

Total cell lysates?} nuclear extractse| =H|

Raw264.7 A|EZ 100-mm #j % Aol 15x10° A 22
B33 & QoA AF3 ule} o] LPS$ piceatannolS
A7 e wjgFAq o= wjYkat Tt AxE
acetic acid®} 1 mmol/L phenylmethanesulfonyl fluoride
(PMSF)7} 2389 ice-cold PBS(washing buffer) 2 31731
t}. Bk FH Al washing buffer 2 mLE 931 45 ¢ollA]
scrapers Algsle] AIEE e I AAEZ(4,000xg, 3
min, 4°C)3}$3t}. Pelletel] lysis buffer(20 mmol/L HEPES,
196 Triton X-100, 150 mmol/L NaCl, 1 mmol/L EDTA,
1 mmol/L EGTA, 100 mmol/L NaF, 10 mmol/L sodium
pyrophosphate, 1 mmol/L iodoacetic acid, 0.2 mmol/L
PMSF, 20 mg/L aprotinin, 15 pmol/L antipain, 21 pymol/L
leupeptin, and 0.5 mmol/L benzamidine HCD)E Y1 40+%
FH 4°CoAM MEE &35 Total cell lysatese U4
£2](13,400x g, 10 min, 4°C)3}d cell debrisS A £ 3+ A
As FHstd FHeATh

23S Zn]35)7] 935+ scraperE ARE35)]

1 mmol/L iodo-

ol)lv

K f”l

e AE
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o]l hypotonic buffer[10 mmol/L HEPES, pH 7.9, 1.5 mmol/
L MgCls, 10 mmol/L KCl, 0.2 mmol/L PMSF, 0.5 mmol/L
dithiothreitol(DTT), 0.5% NP-40, 10 mmol/L iodoacetic
acid, 20 mg/L aprotinin, 15 pmol/L antipain, 21 ymol/L leu-
peptin, 0.5 mmol/L benzamidine HCI]E % 7}3}o] d -l A
1027 &3t 482(2,300x g, 15 min, 4°C)3tod 73
FHAMEZAEEY)S 7T F, NP-407F TEHA &2
hypotonic bufferZ pelletE 32} T} ©] pelletE 150
uL low salt buffer(20 mmol/L. HEPES, pH 7.9, 1.5 mmol/L
MgClz, 10 mmol/L KCl, 0.2 mmol/L PMSF, 0.2 mmol/L
EDTA, 0.5 mmol/L DTT, 10% glycerol) ® resuspensiondt
% 50 uL high salt buffer(1.6 mol/L KClo] ®£3HE 3l W&
A 7 ete] HolFal dSelA g A7 et T dE
g2 dAEZ(25000xg, 30 min, 4°C)3t FSHS 3
5 —70°Ce)] A3} Total cell lysates, A E2 3} &
o] thl Aol ok BCA protein assay(Pierce, Rockford,
IL, USA)E AH&38te] A&ttt

dr ok

Western blot analysis

Cell lysates(50 pg protein)E 4~20% gradient sodium-
dodecylsulfate-polyacrylamide gel electrophoresis(SDS-
PAGE)o A =Z7]o ulg} 83 5, polyvinylidene fluoride
membrane(Millipore, Bedford, MA, USA)2. & o] F Al ZAt}
Membrane2 5% milk-TBST(20 mmol/L Tris-HC], 150
mmol/L NaCl, 0.1% Tween-20, pH 7.5)& 1A]7} incubation
& %, TBSTE 1023 33] A7yt 2H2ke] FAE 5%
milk/TBSTGNOS, COX-2, B-actin, p65, Lamin-B, HO-1)
58 5% BSA/TBSTUIkB-a, P-SAPK/JNK, P-STATS,
STAT3)E 344(1:1,00008F & membraneS 1A%} incuba-
tiond}xl TBSTZ 10%7F 338 s+ Atk Anti-rabbit =&
anti-mouse HRP-conjugated antibodyS 5% milk/TBST
ol 3]4(1:5,000)3+] membraned 1417t F<¢ incubation
skal TBST=E 1083t 33] 872Ut} Antibodyoll 2e+¥ &
Wl A £ 9] gignal& SuperSignal West Dura Extended Dur—
ation Substrate(Pierce)E AH&-3F chemiluminescence

& Fakel gt

Reverse chain reaction
(RT-PCR)

Yol A AF3F ulel o] Raw264.7 Al EE LPS9} picea-
tannolE 718 vl kol A v 3k ¥ RNeasy Plus Mini
Kit(Qiagen, Valencia, CA, USA)ZE A}-&3}] total RNAS
E 39} Oligo dT9} superscript II reverse transcrip—
taseE ©]83}4 template RNAZ R E cDNAES gAlstx
HO-1(12)9] primer(sense: 5'-TTACCTTCCCGAACAT-
CGAC-3’, antisense: 5'-GCATAAATTCCCACTGCCAC-
3') &-& B-actin(13)9] primer(sense: 5’ -GTTTGAGACC-

TTCAACACCCC-3', antisense: 5'-GTGGCCATCTCC-

transcription—-polymerase

CaFA

_ 351

pid

Ho

TGCTCGAAGTC-3")E AH&3t9 PCRS St tHan-
nealing temperature: 60°C). PCR product= 1% agarose gel
A M 7] 4533 ethidium bromideE AM&-3te] 7} 818}

At

Luciferase reporter gene assay

Raw264.7 A E= A3 B viF HAE 0% s
EF31aL, P/Se] HI7MEA 42 10% FBSE #-7/3 DMEM
R A 24A17F F<F v 9FEF T} Antioxidant response
elements(ARE) 9] transcriptional activity= mouse HO-1
9] enhancer 29} minimal promoter regions ¥3t3}= ARE
reporter plasmid(14)E ©]-8-3lod &7 3+t WA Nucleo-
fector-II(Amaxa, Gaithersburg, MD, USA)ES A}-&3}o
ARE reporter plasmidE pCMV--galactosidase control
vector®} co-transfection 3}t Transfection® MEXE
24-well plated] EF38al, Th5d SDMOZ 24413t 5t
serum deprivationdt &, t}F3t F % 9] piceatannol®] 37}
H vj kAo A 6A17F vl &F3FS ). Transcriptional activity
£ luciferase assay system(Promega)E ©]-&3}o] =33}
11 B-galactosidase activity® normalize 3}$3T}.

Immunocytochemistry

Raw264.7 A E 4-well chamber slideol] #3}al tha
Y SDM2.Z serum deprivation It} 24A17F & 10 pymol/
L piceatannol®] A7FE AU H71E R L vk oA 44
2+ vl st} v kN & A A S}l 4% paraformaldehyde®
1587 1483 & 0.1% Triton X-1002.2 30%7F per-
meabilization 3t Nrf2 &3(1:100) 2 4°Cell A incuba-
tion(overnight)3 ¥, TBSTE #J7+2Ath. Anti-rabbit [gG-
Alexa488 4 (1:1,000) 2 #F-L2of| 4] 14|17} incubationdt %,
TBSTZ a7t & PI(15 mmol/L)E G4g & B-3s)
o] 33331 A (Carl Zeiss, Jena, Germany) 2. 2 #2359t}

SAXzE]

E ATy BE HF B4 A
FoAR ALtetal 4 AF 5 HdA
SAS statistical software, version 8.12(SAS Institute, Cary,
NC, USA)E o]&3to] ANOVA #4] & Duncan’s multiple
range test® p<0.05 FFANA AZsFA T

Zot o

K
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o o
A WY FPshe dAANEE 9F0ee Yol

v v T1TE " [<) =— \——
EAQ WANERA BHAET, BHALE, Aol BT}
A Lo @B AAEe BHE Fo) AFWEL WA
o} Fe) A AT Raw2od 78 AZWES e AT
o ZHA AEHE AEFEA, GZNTS FES] A
ASAZ ST AEe] G L LPST F2 ALE
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Ho}. LPS 9Jo %= protein kinase C(PKC)2] &A3}lE 53
9] = 22 A8+ phorbol myristate acetate(PMA)
EAZ AHEHY, olH3 FEEd e EF
W&o zto)7t A7 7% Stk o E So] E
ALol EF7FQ1Sl TNF-q, IL-6, IL-13+ LPS9l
TEAT PMAE IL-68} IL-189] 2d S 53814
E3H T (15). o= LPS7F M=l Toll-like receptor 4
(TLR4) Agste] PKCE X33 thdet e Hg 3 2E
A 77 WEo 2 At Eth £ dFdAM e LPSE ¢
S F=3F Raw264.7 Al Eol| A piceatannold] &A=
ZAsH A
MTT assayE &3l Raw264.7 Al 2o 54& e}
%= piceatannol®] T =S A3} A Fig. 2
Ebd vFe} o] piceatannolS 10 pmol/Le] &= ol A
=48 YeER A &kt Matsuda 5(4)2] 7ol M=
iceatannol= peritoneal macrophages®| 4 100 umol/L
2 FEANE AEE4E YERA &3 NO9| A4
AstA Tk WhE Raw264.7 Al EZE AFE-3E AgoA =
M EZA o) g+ IC507} 19 pmol/LY ek B 5 ATH10).
wEhA] o] F o] AP e AEZFAHS A 2 5=
¢l 10 ymol/L °]WE piceatannolS = 2] 3} A Th.
AFHSANA Fos L ste 45 wWHAIJI NO<:
prostaglandin(PG)Ex= 212} NOS<9F COXoll 2oJ&) A4 .
NOS9|= 37}A] isoform(neuronal NOS, inducible NOS,
endothelial NOS)o] EA8}H, o]& F iNOS7F G5 RH-&-oll
A F83% IS XA FH16). T3 COX= 2714 isoform
(COX-1, COX-2)o] EAat™, hF-&] ZA oA L& 5 o]
PGs9] A dl #elsts COX-13 22 COX-29] &ae
AARNAL, AL EFER] T Ap=oll 93] FrE=ETH17). Pic-
eatannol®] INOSS} COX-29] @& v|x|&= F3S FALS}
7] 913+ Western blotE 433} 3t} iNOS9} COX-2¢] 2
HE LPS AHFd 93] =52 M, piceatannol2 iNOS
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Fig. 2. Effects of piceatannol on viable Raw264.7 cell number.
Raw264.7 cells were plated in 24-well plates at 50,000 cells/well.
After serum deprivation, cells were treated with various concen—
trations (0~10 pymol/L) of piceatannol in the presence of LPS for
24 hr. Cell numbers were estimated by the MTT assay. Each
bar represents the mean+SEM (n=4).

o] By A AR COX-29) LHolE J3S n X%
9k th(Fig. 3A). LPS¢} piceatannolE H7}sl vk o =
AEE W g3te] 38 2447t conditioned medium o Z
A EZ 7} E1l8 NOY 42 A #3st 23, piceatannole LPS
o 93 F7tE NO9 BAES 5= gEFHoZ HAA AT
(Fig. 3B). o] 232 %3} piceatannol- iNOS2] & &)
£ 53] NO9| B4S JAES & 4 Aot Peritoneal mac-
rophages$} BV2 microgliag ©]&3F 2 & ol A piceatannol
£ INOS9] ¥d-S Aste] NO2 HAS JAIge] By
ATH4,18). ¥ Raw264.7 XS ©]83 Al A picea-
tannol INOS 9] Eddl= J3S vX]A &3 NO9| A4
< JABATH10). olelg A Aol AFWH(E AT
oAM= 24417 T A E)9 Aold AoZ AAX.

il

l

£
ok

ut

Piceatannolo| PE2H ASHME0| O|X|= P&
iNOS gene promoterdl= NF-xB, activator protein-
1(AP-1), CCAAT/enhancer binding protein(C/EBP)3} 2+

(A) LPS

e e s INOS

T T . COX-2
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Fig. 3. Piceatannol decreases LPS-induced NO production
via the inhibition of iNOS expression in Raw264.7 cells. (A)
Raw?264.7 cells were plated in 100 mm dishes at 1.5x10° cells/dish.
After serum deprivation, cells were treated with various concen—
trations (0~10 pmol/L) of piceatannol in the absence or presence
of LPS. Cells were lysed, and the lysates were subjected to
Western blotting with their relevant antibodies. Photographs of
chemiluminescent detection of the blots, which were representa-
tive of three independent experiments, are shown. (B) Raw264.7
cells were plated in 24-well plates at 50,000 cells/well. After se-
rum deprivation, cells were treated with various concentrations
(0~10 pmol/L) of piceatannol in the absence or presence of LPS.
24 hr conditioned media were collected and the NO concentrations
were measured using the Griess reagent system. Each bar repre-
sents the mean+SEM (n=4). Means without the same letter dif-
fer, p<0.05.
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L AARIAE 23S 93 homologous consensus se-
quenceE©o] &= 9tH19,20). Piceatannol-& Raw264.7
A ZAA LPSel 9al =% C/EBP69] &S 7HAaAlRl ol
B(10)5 Ao NF-kBeH AP-1 Az - 279 vix& o
gkl tisiM e HWEstA ERuEA Esith kB NF-xB
subunit(p65, po0)3} Ag3te] MEA FojF= IS 3
o NF-kB A A3 271 @454 kB 487t
T5o] [kBY &7} o]Fojx 1, AF}F o7 NF-kB sub-
unitE2 kBEFH AfFEFA =Ho oz o]Fste] HARI
22 Z-g51A DuH21). Raw264.7 A5 18A13F &9t pi-
ceatannol2 A g3 & LPSE 208 <t Agsle] d=
HF2-S § 535195t Western blot 23}, [kBe] @l d &2
LPS g0l o] 743921, piceatannol®] A 2]+ LPS
o] o3} TOTEQ IkBo] #3E w5 &EHoE JA A th
(Fig. 4A). T3} piceatannol®] | gl= LPSe| 93] =¥
p65e] Mo 7 oS A5 THFig. 4B). Piceatannolol]
o]gk NF-kB Az d 29 A= thefst A+5 53 Ry
A}, Piceatannol2 Jurkat® BV2 microglia®} £ ™A
X 9ox GAMEMCF-73 Hela AM3x) 2 AAdT A
(MCF-10A)91 A %= A (LPS, TNF, PMA)°| ]3]
F=® NF-xkB &35 JA(1822-24)8t02H, °]=
IKKBE &df o]Folgo] #ZHJTH24).

T O E AAIAZE A AP-18 c-Jun, c-FosE 74 &M,
o] 5L 77} SAPK/JNK<®} extracellular signal-regulated
kinasel/29] 982 WE=TH25). c-Jund upstream T E =
283t SAPK/JNK®] \_"}ﬂb LPS Azl 93] F7}3t
Fom, F71e SAPK/JNKE] 14ks}+= piceatannol *]&] ol
o3 frolHog A OPOQ‘:]'(Flg 4A). o] A& 53l Di*
ceatannol> C/EBP ¥4t o}u]z} NF-kB} AP-19] A5
9429 JAE 53 INOSY ¢3S JATgS & »l‘:}.

ol

Piceatannolo| ©E-4 AO|EF}Rlo| M4of O|X|= H&t

2 M EE NO% PGE; 9Jo& €574 Al E7IQIS #
H 5t A5HES-o] I3t} Raw264.7 Al E oA LPS$}
piceatannol®] 9ZA] Alo]E7}Sld] n & 93FS ELISA
kitE ARE-3Fe] ZAFSIA T Piceatannole] *]2]= LPSel <
8] 2718 TNF-q, IL-6, [L-1B] ¥HIE fodoz fa
A Z tHFig. 5). NF-kB9} AP-1& TNF-q, IL-6, IL-1B
gene?| transactivationo] L3k AAQIAZA Z-&3t)
(26). we}A piceatannolel] 23+ NF-kBe} AP-1 21534
AE] AAE INOS| Td AWt ofye} HFA Aol
E7IRIY AE TS ¢ At

b=

A
o)

N

IL-62 actiono|  CHSt
o| Ak
NF-kBE LPS ©]o]% TNF, IL-1, IL-6, H,0, 5] 22
o o= A HTG(27). o= LPSel 93 ZF71d 9=
A AFolEFFQlo] autocrine @ paracrine 2 2.2 NF-kB

autocring/paracrine piceatannol

o 21
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Fig. 4. Piceatannol decreases LPS-induced production of
TNF-a, IL-6, and IL-1B in Raw264.7 cells. Raw264.7 cells
were treated with piceatannol and/or LPS as described in Fig.
3. 24 hr-conditioned media were collected, and the amount of
TNF-a, IL-6, and IL-13 released within them was measured us-
ing the relevant ELISA Kkits. Each bar represents the mean+SEM
(n=4). Means without the same letter differ, p<0.05.

AoAY AZE T3l dFuke
. Piceatannol& TNFel| 2]3]
dlgo] B = ATh(23). H +-8-3} STAT3e o3k
HA o]l Z7ksla Utk STAT3IE takdh Aol E7F 3} A
FR1zke] Al {%E ) 7§ 8= 2.3 molecule 2 A X—]'il
o], o]5 As A &3t skl zhzt Tyr™ 9} Ser’™
714 ﬂ*&ﬁ}ﬂ o] Fo] Xty STAT3S 14kstz <13l
STAT3E o= o]Fste] JAARIAZA A& TH28).
STAT3E 95HA T 5HFHOZRE AEXZE Bosta

A ZAIE S 2 98-8 511, o] STAT39 downstream
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Fig. 5. Piceatannol inhibits LPS-stimulated NF-xB and AP-
1 signaling in Raw264.7 cells. Raw264.7 cells were plated and
serum-deprived. After serum deprivation, cells were incubated
for 18 hr in 1% FBS medium containing various concentrations
(0~10 pmol/L) of piceatannol. Cells were then treated with LPS
for another 15 min. (A) Cells were lysed, and the cell lysates were
subjected to Western blotting with their relevant antibodies. (B)
Cells were subjected to subcellular fractionation. The resulting
nuclear fraction were analysed by Western blotting with their rel-
evant antibodies. Photographs of chemiluminescent detection of
the blots, which were representative of three independent experi—
ments, are shown.
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Fig. 6. Piceatannol inhibits STAT3 signaling in Raw264.7
cells. Raw264.7 cells were plated and serum—deprived. (A) After
serum deprivation, cells were treated with various concentrations
(0~5 pmol/L) of piceatannol in the absence or presence of LPS
for 24 hr. Cells were lysed, and the lysates were subjected to
Western blotting with their relevant antibodies. (B, C) Cells were
incubated for 1 hr in 196 FBS medium containing various concen—
trations (0~10 pmol/L) of piceatannol. Cells were then treated
with recombinant mouse IL-6 (rm-IL-6) for another 5 min. (B)
Cells were lysed, and the lysates were subjected to Western blot—
ting with their relevant antibodies. (C) Cells were subjected to
subcellular fractionation. The resulting fraction were analysed by
Western blotting with an anti—-STAT3 antibody. Photographs of
chemiluminescent detection of the blots, which were representa—
tive of three independent experiments, are shown.
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Fig. 7. Piceatannol increases the expression of HO-1 in
Raw?264.7 cells. (A, B) Raw264.7 cells were plated and se-
rum-deprived. After serum deprivation, cells were treated with
10 umol/L piceatannol for indicated times. (A) Cells were lysed,
and the lysates were subjected to Western blotting with their rel—
evant antibodies. (B) Total RNA was isolated and RT-PCR was
performed. Photographs of chemiluminescent detection of the
blots or the ethidium bromide-stained gels, which were repre—
sentative of three independent experiments, are shown. (C) Cells
were co-transfected with ARE reporter gene construct containing
the enhancer 2 and minimal promoter region of mouse HO-1 and
pCMV-B-galactosidase control vector using Nucleofector-II, and
the transfected cells were plated in 6-well plates at 2x10° cells/
well. After serum deprivation, cells were treated with various
concentrations (0~10 pymol/L) of piceatannol for 6 hr. Luciferase
and B-galactosidase activities were measured with total cell
lysates. Luciferase activity was normalized to B-galactosidase
activity. Each bar represents the mean+SEM (n=4). Means with—
out the same letter differ, p<0.05. (D) Cells were plated in 4-well
chamber slides and treated with 10 ymol/L piceatannol and sub-
jected to immunocytochemistry with Nrf2 antibody. Cell nuclear
DNA was stained with PI (red color). Bright yellow coloration
of the merged image represents Nrf2 translocated from the cyto-
sol to the nucleus.
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Fig. 8. Proposed schemata of the mechanisms by which pi—
ceatannol inhibits LPS-stimulated inflammatory responses.
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