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[(HE] B RIoEFESKEBAPHFFH I AEE ML L RAW264. 7 ta BB E R K T ¥ Hrh, Fik kst
iR RAW264. 7 SR ESEMILAESILBRIET 12 h, 5 A B8k 3 4 b i (PBS) 2+ 18 28 . LPS(100 ng/mL) %1 . LPS(100 ng/mL) +
G 3 5 B (30 pmol /L) A, LPS+ G # F B A A AN LPS WA b G FBEME 12h; Likme LPSH# 12 h B 455k Em
JoFadz gk Bk ik s 80 2 % PCR(RT-qPCR) 4 M| 2 1 69 3 5 7L A B o 49 i (M1) A 48 % & B iNOS, TNF-a mRNA % i , A & %
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Lei Yupeng' s Zeng Zhenguo®” , Hu Dequan®
(1. Department o f Gastroenterology sthe First A f filiated Hospital of Nanchang University , Nanchang,
Jiangzi 330006 .,China;2. Intensive Care Unit sthe First Af filiated Hospital of
Nanchang University s Nanchang . Jiangzxi 330006 ,China;3. Department of Internal
Medicine, Nanchang University Hospital , Nanchang, Jiangzi 330031 ,China)

[Abstract] Objective To investigate the effect of resveratrol on murine macrophage cell line (RAW264. 7 cells) polarizing
phenotype induced by lipopolysaccharide. Methods RAW264. 7 mouse macrophages seeded in a 6 well plate, then randomly divided
into phosphate buffer saline (PBS) control group, LPS (100 ng/mL) group,and LPS (100 ng/mL) + resveratrol (30 pmol/L)
group. In the LPS+resveratrol group, LPS was added after incubation with resveratrol for 12 h. Cells were harvested and superna-
tant were collected after incubation with LPS for 12 h. Both the mRNA expression levels of M1 associated markers iNOS and TNF-
o and M2 associated markers I1[.-10, PPARY and Arg-1 were measured by real time quantitative PCR. Expression of iNOS, Arg-1
protein were detected by Western blot,inflammatory factor 11.-12 p40,11.-10 and TNF-o protein in the supernatant of were assayed
by ELISA. Results PCR detection showed that the mRNA expression levels of M1 associated markers iNOS and TNF-q in the LPS
group were significantly higher than that of LPS+ resveratrol group(P<C0. 05),but the mRNA expression levels of M2 associated
markers IL-10,PPARY and Arg-1 were significantly lower than that of LPS+ resveratrol group(P<C0. 05). Compared with LPS+
resveratrol group,western blot assay showed that iNOS protein level in LPS group was significantly higher than it (P<Z0. 05),but
Arg-1 protein level was significantly lower than it(P<C0. 05). The levels of 1L.-12 p40 and TNF-¢ in LPS group were significantly
higher than that in LPS+ resveratrol group(P<C0. 05) , but the levels of 11.-10 was significantly lower than it(P<C0. 05). Conclusion

Resveratrol may promote LPS stimulated RAW264. 7 macrophage polarization to M2 phenotype.
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syndrome, MODS) , 3 [ () 45 11 58 7 1% 0% 45 4F = B0 4K
T ANBG G 22,5 7 KL I RUEARE 1. 5% ~ 1. 8% 1y 3 B 1
K5, EMERTZ 0 TR S 418 M2 B e A g
SN V14 B B A o M RE P L A 400 i 40 I R I K R E
PR F o SR LA G g O 1 T B RO T . B RS R .
20 0 S — 24 LA 5 T 1 T 9 M ) G 328 200 B L AR 4 9T A O B
AN AT B 5 S A Ak Oy 22 L S0 1 1L TR E 0 Al IR (classically
activated macrophage, M1) 1% X 71§ 1k F W 41 ig (alternatively
LI 40 B 9 S TR A Ak 5 =X pe
T HAMTRAE & A R A B P T RO RVE T
i 3 R A I 0 P A b ek R L 0 T 4 ok e R RE R R L B
A o TE BRI RIG IR 18 .
VER—HRZWmRAE Y AR B 127 T4 TR
ERY P IR B R RO B B SR R o 4 2 PR
A5, AW gT R, (3E P B AR B 3 M K IR £ 8% (lipopolysac-
charides, LPS) Br 8 EL Wi 40 Jf 48 1 S0z » T ) 43 4% 1L-18. )i g
WHEHF o TNF-o)  1L-6 % % KE A 5 i) 238100, {H 3 22 7 i
TEIZL AR PR E N T B A AR Ak AR L i R DA G T,
RSB 3 i R Ah LPS il i RAW264. 7 B W 40 i 5% 3 1 32
P AR AE 2R3k M AR AL R 5, LARGE AN F
1 #R5FZ®
L1 bR RAW264. 7 E W40 b B R 2 B2 400 4 | i 4
137 (2 E HyClone) , RPMI1640 #% 3 % (2 [E Gibco), LPS
(E.coli 0111: B4, 2 [H Sigma-Aldrich) , [ %4 /2 2 (2% [H Sig-
ma) , TRIzol® Reagent (2 [§ Invitrogen) , 5 Bt 22 & PCR(RT-
qPCRO A I 3 77 &5 33 % 53 70 &5 (H 4% Takara) , bt BLE F
W — 4 1L & 4 B (inducible nitric oxide synthase,iNOS) # {4 .
GRS Z B 1 Carginase 1, Arg-1) $1 & (% B Abcam),
ELISA i &« /NBL IL-12 TR A7 p40 (IL-12 pd0, b A4k
2R A BR 4 7D TNF-o 1 IL-10 (b 5% 55 B 45 9 B 4
ANHED
1.2 Jik
1.2.1 SR IRAMEE SR RAW264. 7 41 H 78 75 FL AR
IE 12 h, 2 B R R 2% vh il (PBS) X% M 40 \LPS(100 ng/mL)
2] \LPS(100 ng/mlL) + [ % & (30 pmol/L) 41, LPS+ [ %
FEEAITE A LPS RIS A A# A FEMN E 12 h; Lk 4
7E LPS il 12 b J5 43 i) W4 40 it A 83 5% 10 W, 7 45 T 4s
w14 A
1.2.2 ELISA #ill #5008 5% B3 W b 400 F - 11L-12 p40,
TNF-o Jz TL-10 K3k BAREAES BULH & 306

activated macrophage, M2)"/)
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TNF-« mRNA =35 DL K M2 BUAH SCHE B TL-10 33 46 4 g 1
K45 W) WG Z 1R v (PPARY) 1 Arg-1 mRNA ik R H TR-
Tzol ¥ $2 A I 24 RNA, A RNA 2 T 42 3 208 B i bl 6 e /i
VKRB AIE 5 RNA 7K 2R F 48 81 43 06 06 B 11 I 5 5 Takara ¥
B SR S0 B RNA @i 550 cDNA, § 1R F 1Y T A7 2 1 5
MWL { A T A TR (B A BRA A, RT-qPCR 5| ¥ ¢
H, (DML BAHEHFH LiINOS E#: CCC TTC CGA AGT TTC
TGG CAG CAG C, Fit: GGC TGT CAG AGA GCC TCG
TGG CTT TGG; TNF-« [ Jf: CCC TCA CAC TCA GAT
CAT CTT CT, Fii#:GCT ACG ACG TGG GCT ACA G;(2)
M2 63 L TL-10 |3 : CCA AGC CTT ATC GGA AAT
GA, F¥#: TTT TCA CAG GGG AGA AAT CG;PPARy I
i: TCG CTG ATG CAC TGC CTA TG, Fiit: GAG AGG
TCC ACA GAG CTG ATT;Arg-1 [ :CTC CAA GCC AAA
GTC CTT AGA, Fii: AGG AGC TGT CAT TAG GGA CAT
C. i H I % K 3 B pactin /£ A N £, L iF: ATG TGC
AAA AAG CTG GCT TTG, F¥f: ATT TGT GGT GGA
TGA TGG AGG; H R ZEF M FBERA 27 2235,
1.2.4 Western blot #z ]  Fx I 40 i iNOS, Arg-1 1 3£ ik :
20 40 M0 i %8 JF A RIPA 2 H 2% . vK % 20 min J5
12 000 g#&.0> 30 min(4 °C), MEH T — 80 °C Uk 17 . Brad-
ford W HEAT R FE . T 000 0 198 40 3R TR A O M R G ML VK
(SDS-PAGE) ., 1 5 H 3% 100 mA ,fE i 4 °C 55 5 2 h & 5 H
LI ME (PVDEF) .5 % Bl 2R 95 TBST ¥ it il 1 h J5 . 4 51
A —$Hi(1: 100004 Cibgg, —Hi(1: 4 0000 i 1 h, ECL
b2 % 6 ) & 18 %, Quantity One B4 0 17 ER JK B 47 »
i B A KBS Bactin KEE(EZ LL W FRE 452 .

1.3 Seitspab ™ SR SPSS17. 0 88 8 4k 47 43 47 it
PR T R AL T L3RR L LSD-¢ 6 i, o (R 38 25
SR EZREARER ., L P<0.05 BERHEFHI¥E L.

2 % ®

2.1 R A0 58 0 - 1L-12 p40, TNF-a J 1L-10 3%
KM ELISA £ W%, LPS 2155 LPS+ (422 5= i 41 55
F& LU W R B IL-12 pd0, TNF-a /K i 2 F &, 1
IL-107K - & F R, 22 B39 A Gt 22 L (P<C0. 05, L& 1,
2.2 FEPEYIM M1 BRI M2 RIGLERERI W RT-
qPCR Kl 2 B] LPS 2% LPS+ [ 22 B4l M1 B4R 3¢ HE
INOS.TNF-a« mRNA R FH. Z R A HIT¥E X (P<
0.05) ;M2 %I AH ¢ Jk [/ 1L-10, PPARY. Arg-1 mRNA 3 ik [§
i, 225 A it 8 L (P<C0.05), W3k 2,

1.2.3 RT-gPCR Kzl & 40 ig M1 %I A 56 5 A INOS,
=1 AEAENABKRERTF [1-12 p4d0, TNF-o B 11.-10 RiLB M (z+ s, pg/mL)
215 1L-12 p40 TNF-« 1L-10
PBS 41 78.53+15. 20 28.1947.36 186.91421.43
LPS 4 519.17441.29" 741.92+54.52" 622.754+48.72"

LPS+ [ 22 A gl 278.19+42.95% %

302.37+£40.61" % 1285.68+£92.87"*

*:P<<0.05,5 PBSA h#;# . P<<0.05,5 LPS 4 L#.
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®2 BEAEXMMA M1 2 M2 BEF mRNA REF I (T+s,pe/mL)

2H 5 iINOS TNF-« 1L-10 PPARY Arg-1

PBS 41 1.0040. 14 1.00+0.13 1.0040. 16 1.0040. 22 1.0040. 20
LPS 4 57.26+8.51" 43.68+5.27" 8.97+1.21" 7.614+1.53" 10.29+1.86"
LPSH 3 P FEd 30.6816.29" 27.63+4.37°7 15.23+£2.18" % 23.6813.18* 7 21.9742.69" %

*:P<C0.05.5 PBS 4] lh#:; 7 : P<<0.05,5 LPS 4l lh#%.

2.3 PHEP N INOS, Arg-1 B [ FEEE M Western
blot il F B . LPS 414 LPS+ (2 & g4l iNOS & [ £k T+
o MM Arg-1 FRIKFER. 2 R A Gt 2 3 L (P<C0.05) . L3k
3.A 1.2,

E 1 Western blot #& il Arg-1 EHRKIE

& 2 Western blot # il iNOS A &KiA

®3 B#EZABEEX M iINOS Arg-1 BR
RiEZ M (z+s,pg/mL)

2159 Arg-1 iNOS

PBS 41 0.2440.02 0.1840.01
LPS 4 0.2740.03 0.6540.03"
LPS-+ [ 22 il 0.48%0.03" % 0.4140.02" %

*:P<<0.05,5 PBS A b4 ; # : P<<0.05,5 LPS A L #K .

3 9t ®

i A S AR SR A 5 LR G 2 2R B L I R B = )
28I AR G5 T MR 22 28 B 9 DA R R P 9 R
U L I 2 L v 2 R bk B N L A5 4 AE 2 A R A5 D
AR F B R Rl R S i R B R M RN B
LI B MODS FIHL AR 9k 850 8 P S am ™™ o 205 9 1 DX IS
JE R A SE T L I GOt IR R AR R PR TR
ik 48,7065 EWEANM ) IZ 4 A F ALK A TR AE PR R
AR U T Y M, RS R A R A IR R
W0 R S R S M T A A B R R R R RE
METEREZ —. 7 E WA R RS b 1k AR S RE &
o o R R o N A R R DR R B I T AT T

AW R B W A0 AR — 25 B T AR T 98 M 0 e s 4

J, FE LR AL F R ) 8k 25 R B T R N ZE T RE A AhE 3R
RIAFAL B G . #E LPS Hl St T i 5 5w 40 i g M1 7
WA 2 7Y L 200 i Ab T 0T AR A L 43 0 K 3 Y R AE PR 4R TL-18,
IL-18 , TNF-o. IL-12 %, 3f 5 3236 M1 B 6 £ iINOS, TNF-
a.CXCL9,CXCL10 %, 45 W4 it 52 2 40 it [N 1 1L-4 A1 IL-
13 S il e, I 45 2 B0 s M2 RUAR AL R Y, 43 W oK 4 1L-10,
TGF-8 2471 & A 1 . 3 & % 35 PPARY. Arg-1.YMI f1 FIZZ1
SO KRBT & B, fE LPS 5 . RAW264. 7 20 I8
B F Ik K IEE F TNF-o, IL-12 p40, Lk & iNOS Fl TNF-¢ mR-
NA, 2 H#E) M1 BIEE 5 Ohashi %07 i 58 — 30

P R — Rl 2 Ty A ) MV R AR A L R AL R TR R
. AR ERY, QR RERA TR AL B
S I AR A ORI L FE 2 FER] L e — R R R
SEAITEYE A P RO ARSI R WY, (1 AE R A
RIS AT M LPS R B oM 4 oy W AR R E B T
TNF-o IL-12 p40 43 . [ 0 42 i Bt 8 B TL-10 [ 3R 5k,
TR 2 5 % B B I TUAL P A 4 3 ik M2 TR A
KIEPH Arg-1 . PPARy fil IL-10 mRNA, [ Arg-1 & H A
R 9 INOS 25 H 336, R 2 i 14k 300 L s 4 i 7E
LPS il i 5 B M2 B fb % B 4E 5,

25 B TR  MeFEE B LPS 75 5 B W 4 i 2 4 gy M1 R
e Ak 2 70 5 1 225 B AT 9 LPS BT B E i 4H Al £ 46 0 B T4y
W EIRPTA T A L 5 T AN I 5 Y M2 BUAR Ak 3R AL L
Ag FLEE AT R ) B A A S i T REARAS O I IR TR YT e B
i H2 L 1T 00 AL 40 4 AR B
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