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1.2 XBHE
1.2.1 RAW264.7 4iffilss

RAW264. 7 41t fi FH & 10% FBS 1% 5 55 5
Z 1) DMEM Rl 7E 37 °C,5% CO, ¥
PATREFR . AR K F 80% ~90% J EATAEAL,
1~2 d4il 1.3 ~4 d B0 1T IRk, diiffe i3
K, R IR SRR SR T T — 205850,
1.2.2 RAW264.7 4 48 S BT () gl <7

B Ab T X AE K AT RAW264. 7 4 iLL 2 x
10° A~/mL R %) 6 FLAR ', 5L 2 mL, & T4
FRFRAE 0 A M AR AR, Tor 20 UG BE i B AL
I3 4 A A 3 AT, AR 0,
50,100 F1 200 ng/mL ) LPS #4735 24 h, {2 i
L= HERAE R o R qPCR YA LPS Hill3
1) RAW264. 7 41 jifs th 4 5E A F MCP-1 | IL-6 | IL-
1B T TNF -o Fa3R 5K E LPS 5 T AN 515
WL,
1.2.3 A g i e

Shy RN A T 58 AR RS DR U 3 KT S B A
PO A5, 15 T VA B B T SR R, R I & o R
3L G S X A A R A S, LA R
ISR IE . % RAW264. 7 4IHLL 2 x 10* 4~/
mL P 2] 96 fLARH, FfL 200 pL, B T 41 5
FEAR T A0 MR AR A, T A0 R NG RE S, A
DMSO 75 fiff 9 2S48, Wk BE AR 05,1015 il
20 pwmol/L, R —¥RETEL 5 L, K5 5% 24 h J5 %S
Al SR Y 0 3 Y A IR 5 92 A6 T A ( Synergy ™
Mx, 5[ BioTek) 570 nm A0 i 25FL I IR AR
1.2.4  NO Bl il

LPS Hil 38 RAW264. 7 4 il J5 23 B il K i
NO, 1] NO b2 P B i ik , 760 A IR B A 4k

NARERER (NO, ™) AR #h (NO, ™), d 2t A6 i)
FEFR AR Rk 0 I A R R % B ok Lk NO A=
S8 VR MR A 2 x 10° A/ mlL, $:FhF
12 FLIE AR, TR AN & 60% ~70% J& , 43 H 3
ZHALHE, 433 R o BRZH (LPS AR FRZH fe LPS 2548
B RS 3 VAT kS R 24 h eSS
774,600 g B5.00 5 min B B Vg, S —HL A
(NO) o & U WA , A 5E 540 nm LRI
Bk A s SR e rh NO (i, AT
A, - A,
C,=A_A0><C><n (1)

K :C_J5 NO, " /NO; ™ & &, umol/L; A, AL AL
M E OD fl; A, as EH OD {3 A Sy bs U it 11
OD {H ; C AARUEA IR E, 100 pmol/Lin S FE i
Iy A R R
1.2.5  4Afg 2 RNA $2HL ., ¥ %% 5% & Realtime-
PCR

¥ RAW264. 7 Aiffise A% 6 Ltk Bl
(AR 2 x 10° A/mL, 4L 2 mL, 7 2 d
K2 60% ~70% J5, 730 3 HALBR, 735 g %) IR
40 \LPS LbFEZH Je LPS I SHE 20, Rp2H i 3 4
AT ARSEEE SR 24 b RAAM, SR Trizol 125
PRI RNA 381 0 RE G (E OD g il 0Dy I 31
SR LR R F B RNA - (14 40 B -0 g Hok i, 4%
M cDNA 3 %% 56 10 ) & FF mRNA 39 5% 5%
cDNA ;3 2155 5% 51 13517 Realtime-PCR 471,
18S VE RN Z: , Kl X S 0E PR - I Rk i1, 519
A LEFE 1, s WK B8 Faststart Essential DNA
Green Master i F| & 47, P HFL)F.95 C, 10
min;95 °C,10 $;60 °C,10 $;72 C, 10 ;45 4E
78

x1 3519F3
Tab.1 Primer sequences

e EI 514 S 519

Gene Forward primer Reverse primer
MCP-1 AGCTCTTTCCTCCACCA CTACAGCTTCTTTGGGACACCT
IL-6 AGCCAGAGTCCTTCAGAGAGAT GCACTAGGTTTGCCG AGTAGAT
IL-1B GCAACTGTTCCTGAACTCAACT ATCTTTTGGGGTCCGTCAACT
TNF-« CACCACGCTCTTCTGTCTACTG CTTGAGATCCATCGCGTTG
iNOS GGCAGCCTGTGAGACCTTTG GCATTGGAAGTGAAGCGTTTC
185 GTAACCCGTTGAACCCCATT CCATCCAATCGGTAGTAGCG

1.2.6 Western blot 4] RAW264. 7 4 iy
MAPK F1 NF-kB p65 & (4 #ik K
B RAW264. 7 4ifuit A3 6 LA, JfLH
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7 30 min J5,PBS g 2 8 , RIPA 244 ik $2 B
HoOEMEED, €5, B0 L, #17
SDS-PAGE Hijk, 2 T4 PVDF I, 5% i fig 2F 15
HH 1 h,—41 4 Cib i, PBST HiEE 3 I, HRP f5
1C =40 30 min, PBST P 3 ¥k, ECL k22 &0 B
N, FHEER AR 53 BT R GER
1.3 ZitZaE

SEISBPE % ] Graph Pad Prism 5. 0 #3847
AP, BT A EUE LA Mean = SEM IR, 41 [H] L 3%
KT 2550 TR ¢ K55, P <0.05 25 55 %

2 4k

2.1 FRERE LPS %t RAW264. 7 40 i 2 i B
FRIZNHM

HRE LPS 3755 GO ) A il e L, 4 G
750,100 Fil 150 ng/mL fj LPS #l#{ RAW264. 7
20 X A AE R F- A B B . MCP-1 116 | IL-
1B A1 TNF -o S e A 5316 ) — 2R 871 T 52 R

>
har 4 sokok
+
ﬂmg 3 skksk
ﬁ =
o Aok
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<vjo 1
% g
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(==}
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"2 sk
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S5aEP4E, « « P< 0.01; % « % P<0.001

Compared with the blank group, * * P< 0.01; % % %P <0.001

o HalEl 1 ] 1,3 ik BE AR BE Y LPS fE b 3
Y 24 h 5, HIRES T RAW264. 7 A58 = 4 0E
B MCP-1.1L-6 | IL-1B Fl TNF -o 3 A 1) 35 3k
i, 7E 100 ng/mL [ LPS T , X 45 A 7 3%
ik O 2k B 2 IRER (P <0.001) , 2l g
P B S E SN, ELAR LA A, R S
LS 1E ] 100 ng/mL (%) LPS Jill i 40 fg 7 £k R
i o
2.2 ZHEEXT RAW264.7 HRE5E 7RIS
W SR R TR TR B, A 1A [+
e RELERTE N RAW264. 7 40 UIE S s, & 2
SRR AR BE A SR AL PR M 24 b JE
AWML, KT 10 pmol/L % S48 15 AL X
YA TG R TC W AR, B3t 10 pumol /L ¥ B2 1Y
S AT A I AE TG R KB 80% Aoy, REPEAE
B (P <0.001) . PRI, fe 200 22 (o 1) 55 R i
Wl kS pmol/L,

IL-6 mRNAMIXTRZEE

IL-6 mRNA relative quantity
3]
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% 8
‘S skkk
g g 6 *kkk
Ko
=> 4
53
% E 9 skk
-
5E 0
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=]
3 LPS¥K &
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Bl 1 RERE LPS %55 RAW264. 7 M 485 B FEE R IE B0
Fig.1 Effects of different concentration of LPS on

gene expression of inflammatory cytokines in RAW264.7 cells
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120 2.3 SIEEX RAW264.7 AR ERFERR

5 10 & HIB
Ra s H I 3 AT, 578 46 EE, 100 ng/mLL LPS
2g @ WA LI, B AR 5 T MCP-1 116 | IL-1B i
5 40 TNF -a 3X 4 Fp A AE 1 mRNA Rk /K, 13560
°o20 LPS T L i i W20 0 48 A PR 74 3% K- 19
e PEEETERET B T, SRR 2 R B, 5 LPS 41
Pte ¥ Pte concentration/(nmol/L) FHEL, AR B X B3R JAE P 23 il 4 7, L

MR EE (P <0.001)
2.4 ZEEEX NO BHER INOS EERIEHN

S EALILE, ¢ ¢ ¢ P<0.001
Compared with the blank group, * # * P <0.001

[, . 8/
2 SfEEET RAW264.7 ST HEORA M
Fig.2 Effects of Pte on NO B2—MEZEMRENTT, Z5E EN R
cell viability in RAW264.7 cells PEGFAAIRE T AR, R 4 n]E, BR R R
@ o 8 gléﬂ o 10 #t
e .
RS = RS ®
sz BB ¢
=25 <28 4
EE S ok ZE2
=85, Ej o ,
1 ©
(=% [
§ 2 0 =l 0
Control LPS LPS+Pte Control LPS LPS+Pte
i o 8 i o 5
K2 K. it
KE st RS 4
.VEHE 3- ?L’?Ta >
E«: Ty ook E: E 3
= 9 =] S
o = ? .
-
= oL | 2 % 0
=
Control LPS LPS+Pte = Control LPS LPS+Pte

5 control 4 4%, ### P <0.001; 5 LPS 41 Lk#k, * * = P< 0.001
Compared with the control group, ### P <0.001; Compared with the blank group, * % * P <0.001
E3 £EEX] LPS fli#) RAW264.7 HB MCP-1 1L-6 IL-1B 1 TNF-a Rix 285
Fig.3 Effects of Pte on expression of MCP-1, IL-6, IL-1B and TNF-« in LPS-induced RAW 264.7 cells
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= Z
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B4 ZiERX LPS RI#HE RAW264.7 48 NO B8 K iNOS ERFRAHFM
Fig.4 Effects of Pte on NO production and gene expression of iNOS in LPS-induced RAW 264.7 cells
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T2 NO BRI, 2 SR EE AL, 55 3R 3 R iy
NO ¥ B 5 225 X HR K- (P =0.001) , iNOS
PR NO Az 55 i 5% Bl B 3 il , G TR 3Rk /K7
P NO B i) S22 2, il i A U iNOS mRNA
KRR, kB0 LPS 1] i 2 FF] iNOS Rk, i
LR RS I 2 R AIG LPS 5 510 iNOS ik &
(P<0.001),
2.5 ZEEX RAW264. 7 4 fs i MAPK #0
NF-«B p65 5| B BB L8500

MAPK {45 ERK JNK F1 p38, &% 5 R Ji M
KA 5 P 1Y ER, [F L, 8 53 Western blot

20
2 15
/=
=
5 10
a~
5
0
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P-ERK D St — e

R e o S S S ———, —

25 H##
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©
I5r)
S 15
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5
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Control LPS LPS+Pte
pp38 P G G e —

P38 e - - . S ———

5 control 2 LL4% ,### P <0.001; 5 LPS 41 k4, * % * P < 0.001

PRI T S EE X LPS 5 S 1 RAW264. 7 E I
A MAPK IR . 4550 R, S Ext
ERK 1 p38 (i tb s A Ml R, (H X INK 35
AIMEVE . 5350, NF-«B 7EJ8 15 RAE N 1 ik
FEAEH . WL NF-«B 5 (7 3 40 Mg A% DL 25 45
Ptk DNA B 1M 15 4% B 2 4 40 7 1) 2%
Ko DL, dE—22 G TSR R LPS 2 B
WEZH I NF-kB p65 B AL 95, 25 51 /s 5%
TR E AR T pos B E H MR L K-F. UL
LRI O 1 ) MAPK 1 NF-«B 42
T JRAE N7 R B 0

2.5
#

2.0
1.5
1.0 —
0.5
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#Hit
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5
HitH
4
[T}
% 3
g 9 KKk
X
&
0
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pPES

P50 e e - ——— — -

Compared with the control group, ### P <0.001; Compared with the blank group, * % * P <0.001
B 5 48Rt LPS RI#E RAW264.7 4 MAPK F1 NF-kB p65 & B RiZR 20
Fig.5 Effects of Pte on protein expression of MAPK and NF-kB p65 in LPS-induced RAW264.7 cells

3 e

SR M T R W R R 2 B
Jite SR HGCRIEHD A RGE , KA R H
HPTRE, AR B R BT R B

YT IHG AR EELE R AL, HEM S AR AT
REELAT I R AE M VE . R0 T SR B AE LPS
Y RAW264. 7 A0 BT RAE T, L BLE
FERBAZ 10 1 i 12 %2 L F MCP-1,1L-6, IL-1B F
TNF-o 7£ mRNA K93 5K , - Reid a3 7 il iNOS
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FIRARAE LPS 5519 NO 1y/= A=, BLok, b &
PSS B AT B2 38 L B T MAPK Fl NF-kB 3 %
SRAM T AAE S

MCP-1 2 8 4 1IE 55 2t 17 53 #1555 105 40 i 1Y)
FEGAH 7,225 TR R 0
B AN Bl Ik ok A B Ak S5 22 Bh 58 MR R 1Y &
AT TLA6 R LRI e B 8 R N TR R
A . [FIFE, IL-18 #1 TNF -« REfE
AR IV 20 i ) R, 45 A A N ) A SR S
ARSLAE I 5 0SB 2 10 B g 20 i, 2 i R
REM B R JRE R TR I T R
PRE IV TR T o A ST K I RAW264. 7 E
W 20 i bR A E PR - () S PR 3R 3k, MRS T 504
B RER T LPS 5 988 Fl 1, AT LA ] 48
SERAE, X5 BB PLRAE L, 2
25200 S ot B R AR I AN, 45 S e R 3
P RERE RS AT AN HIAE R - IL-1B IL-6 J MCP-1
ik, ZONG %510 % Bl [ 42 7 I [ B8 B 54 i1
LPS 5 3 11) RAW264. 7 4}y IL-18 F1 TNF -« V)
ik, MeAh, FAT R M K BR T 06 MCP-1
IL-6 IL-1B F TNF-o 55 9 E K- 1) 3k, [] B 10
il 7 RMEA BT NO 7= A, BA Z2 80 S il 58 5
KN R . NO i — % b A 4 B (NOS) 4k ™
A e BE NO A — 7 R BEAE B RE AR 2
JoT 5| S 4 B ST SN, FE 9 RE AH 5 A 1o i e
KEEVER PP, NOS 45 3 Fpp BIgh 4, Hobifs &
R4S A BN R BRI NO 5 i)
FEE PR, ASHIF ST R W] A R R R iNVOS
) FRIRE RG] NO A= s 50U, 1 5 1 2 i
MR —8C

MAPK ZK ik F B ALK 3 M55 @ Mm% S,
435 ERK JNK il p38,3X 3 ZRiRARTE R AE S
Hl B AR . ZONG 2571 WF 5t e B A 2
Pt e 38 1T 1] ERK JNK Fi p38 Y8R [ B iR 1k
KPR T HRAERFRIFRE, H5EESEEAR
(R , AR S 45 R 1 7R S B RB A% A 0m ] ERK
F1 p38 AW R Ak K-, i % INK TG B g 40 i 7
Mo Bk, S E MRS ERK F1 p38 i %
FHOG, FEEGE LM E ERK F1 p38 AY#ERR fLKF-k
TURARAE B F 9 RIE . XA BEH TP 2 B 45
FRIASTR], R R b 1 8 e Y 45 B AR, DT
SEMEAMNBEEAR, NF-«B 2T 25 RAE
()& PP BE R A SR G B S R 0 — RIS

http: //www. shhydxxb. com

NF-kB LIS ZRAR S5 1B 78 2007 T 20 g it
W, MYz B RIS , IkB-o BB IR 16 I ok
WA, etk NF-B p65 [0S MR IL. 1% 1L
NF-«B 5 i 2 40 L% LA 4G & H bR DNA JFif% & H
NUFRTEYN MR F- a0 MCP-1,1L-6 ,1L-18 1 TNF-
a (5 BE 3 AR T RAE UL R AT
i, NF-kB p65 i & 1 FE 122 L J& NF-«B
WAL B bR, AL — PR T %
RN NF-kB p65 8 H RIA MR, 45 3 /R 5
HECAERS W35 MR NF-«B p65 (9 8 F1 B L b /K
-, 33X A SRR NS A R 1 PRy 4 il P
i xF NF-«B p65 HUM i mse B, L, S
BT 38 i BELIBT NF-kB i@ 20k AP R AR o

4 255

B, SRETCRENS 5 10 ) 22 M S AT 1Y
mRNA 3k LA R A 5 BT, 2 B S0t 25 1
U RAERCR o X HGTR BN 0 A de s, A
R AT BB B MAPK A1 NF-kB i@ A8 B 3G
KA ST PR 7 (14 5% SR AR 3A , DT A A BT A 11
I L, AR —Fh R AR 2 B A
Yy, FR B 22 40 ) RE S B R £ T
BB R SR B 7 T H A AR
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Effects of pterostilbene on lipopolysaccharide-induced inflammatory cytokine
expression in macrophages

YAO Yun', LIU Kehai'*, HU Xiaogian'”
(1. Food Science and Technology College, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China)

Abstract: To evaluate the anti-inflammation effect of pterostilbene on RAW264. 7 macrophages, an
inflammation model in vitro was established by lipopolysaccharide ( LPS) stimulation. After exposing
RAW264. 7 cells to pterostilbene and LPS, the mRNA expression of inflammatory cytokines including
monocyte chemoattractant protein (MCP)-1, interleukin (IL)-6 and IL-18, tumor necrosis factor ( TNF)-a,
and inducible nitric oxide synthase (iNOS) were detected by real-time quantitative polymerase chain reaction
(qPCR). Nitric oxide ( NO) production in supernatant was analyzed using Griess method. The protein
expression of extracellular regulated protein kinases ( ERK),c-Jun N-terminal kinase (JNK),p38 mitogen-
activated protein kinase ( p38 MAPK) and Nuclear factor-kB p65 (NF-kB p65) were detected by Western
blot analysis. The results showed that pterostilbene significantly inhibited the gene expression of inflammatory
cytokines and the production of NO. Pterostilbene significantly suppressed LPS-induced ERK, p38 and p65
phosphorylation. Data showed that pterostilbene could inhibit the mRNA expression of LPS-induced
inflammatory cytokines including MCP-1, IL-6, IL-1B, TNF-a and iNOS, and the release of NO, and its
mechanism may be related to blocking the mitogen-activated protein kinase ( MAPK) and NF-kB pathway.
Key words: pterostilbene; macrophage ; inflammatory cytokine; MAPK; NF-kB
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