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W OE B H: BRI B WX ARG 20 (LPS ) T 2 9 A S A 40 THP-1 40P TNF- o J 30 T X A9 3% m

Fik: WOEHEST LPS 132 THP-1 UEE RS, SRJ5 H LPS 43 SE % THP-1 400 ( XFIRg) |

it 5z THP-1 40 ({3220 ) . P22 Wb B9 LPS Tif 32 THP-1 400 (152 + (IS EEd ) mﬁlﬂ%éﬂ

AN TNF- o mRNA (3635 & TNF- o J5 37 X &5 % 7145 4 100 .

ZR: LPSHIFJS, TNF-o mRNA SRk 76X A0 MR T, Wf 52 20 212 Ty, T 32 + 132

P 2H WG ST s, Ak B AR TRTMIZE (14 P<0.05) o ek EiiE (ChIP) 2347 s, LPS il

B, W24 5102 + (287 R4 p65 K LBtk p65 (ace-p65) . RelB. G9a X TNF-p i 31 T IX i 4k &

T RAL (3 P<0.05) , 1 p50 (W4 A4 e Tt 2% 25 5% (P>0.05) 5 LPS Hli#%

J& . p65 Fl ace-p65 Xf TNF- o Ji 2 F X Y45 G B 7EXT FRATII W39 0, MI7Em 52 + F 227 B2 W] g B A1

G9a 45 & 7EXT BT B W] AR (3 P<0.05) Eé&%%%ﬁiﬂﬁﬂiﬁﬁﬁﬁﬂﬁ@ﬁﬁﬂﬁ“ (¥ P>0.05) .

g AP AT LAII R LPS i 52 9 THP-1 408 o' TNF- o mRNA A9 33k, Al AEHE 438 i 40 il p65/
ace-p65 X TNF- « F'Zj]%l_éﬁznn, AN EASE Sa) Y R R Fﬂi’ﬁfﬂﬁﬁﬁﬁ(nﬁ
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Effect of resveratrol on TNF-0 promoter region in THP-1 cells
tolerant to bacterial lipopolysaccharide
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Abstract Objective: To investigate the effect of resveratrol on TNF-a promoter region in human monocyte THP-1 cells
tolerated to bacterial lipopolysaccharide (LPS).
Methods: The LPS-tolerated THP-1 cells were induced, next the untreated THP-1 cells (control group), LPS-
tolerated THP-1 cells (tolerance group) and resveratrol treated LPS-tolerated THP-1 cells (tolerance plus
resveratrol group) were stimulated with LPS respectively, and then, the TNF-a mRNA expression and the
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Results: After LPS stimulation, the TNF-a mRNA level was increased rapidly in control group, and increased
slowly in tolerance group, but were slightly decreased in tolerance plus resveratrol group, which was significantly
lower than that in either former group (both P<0.05). Results of chromatin immunoprecipitation (ChIP) showed
that before LPS simulation, the levels of p6S along with acetylated p65 (ace-p6S), RelB and G9a binding to the
promoter region of TNF-a in both tolerance group and tolerance plus resveratrol group were significantly
higher than those in control group (all P<0.05), while the binding level of pSO0 had no significant difference
among the three groups (P>0.05); after LPS simulation, the levels of p6S and ace-p6S binding to the
promoter region of TNF-a were significantly increased in control group, but significantly decreased in
tolerance plus resveratrol group, and level of G9a binding to the promoter region of TNF-a was decreased in

control group (all P<0.0S), and all other factors had no significant change compared with those before LPS

Conclusion: Resveratrol can inhibit TNF-a mRNA expression in LPS-tolered THP-1 cells, which may be
partially associated with its inhibiting the bindings of p65/ace-p6S to TNF-a promoter. So, Resveratrol may

%5 3
bindings of transcription factors to the promoter region of TNF-a were determined.
stimulation (all P>0.05).
potentially be used in supplementary treatment of sepsis.
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WEFEIE (sepsis ) FIMEEMEIR DL ( sepsis shock )
JE ML G Y () 2R G 1k RORE IV 25 A, SR I IR
b M R R O I O R, L LR IR R Ak
BEARJG R, HAl W AR FB, WIEER
iK30%~70% o 1L B A% 240 B AE A1 > 0 S 1 A=
KA M A 28 (LPS) M, nl Ll
KEP WAL FEIL-1 B FITNF- o 78 N 19 R 4E I F .
B 20 M X LIPS Y R R M R & AT LS B0 IR
Jie B AE A B AR T2, NF- « BFE % [H 7 R i 2
R G RN R SR B T B A B4y, RE R TY
FFETNF- o TEN Y& B RIEH F K1k, NF-k B
N T R W iR p65 (RelA ) Flp50#y
I ELAT PO S R R MR I R AR . p6SIE AT
B 5 5 SETG PERI Re I 1, pSON B A f 3 (DN A
ZEAIEMER, p65 1ys310Z b5 G PEsem, 454
T HARIEH R 8 T IX AYNF- « BFE RN P45 41X,
PTG o E FE N kP B MR B, UUBRAE B
T (SIRT1) % p65HYy 2= Z Bt AL VE FH fig 4 41
NF- « BAKHS A 32 PR 14 5 5t 5 i 28 25 i 300 1% 1 52
K, SIRTIVIER SEIL-1B J5 31 T X S WAk 3
KIL-18 mRNAFESEHG AN, 1A 52 20 A 2 i
p65 LWEALIK - o B M SN+ iNRelB . M5
AEMEF C9ath 2 5 T X RAE H )i 8 F X A9 5
TEF', 1B 5 p65/ace-p65 K& pS0Z 8] 1 5 2 &
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Mo ASBFE I LPSH B[] 300 3 TH P - 148 A AR SRy 45540
Jie BEE (1 A 20 OASE AR BF 5% FSTRT 13T 371 14 22
P (resveratrol ) JUPLPSTY 52 AU THP-1 41 A,
i i Yo ARG EUTRE (ChIP) 7 EEWF o5 N 1
p65. ace-p65. RelB. p50MGoamias 450, M
M W STRT LX) LP ST 52 B9 THP- 128 g 48 i A
TNF- « B H G 8 F X 52, #F— 20478 1ISIRT1
Xt AR AE PR 98 1 19 4 AL o

1 RS

1.1 EFE#RFtF

N AZ A THP- 1 [ 38 bR P 55 37 1%
(ATCC) ; HF2PMEELPS (Escherichia coli
O111: B4) . HZE I A XK ESigma; ChIPidH]
A LA M Ab-p65. Ab-ace-p65. Ab-RelB. Ab-G9a.
Ab-p501 A & [E Upstate Biotechnology; RNA#Z
Bl & [ 36 QIAGEN; MuLV %% 5% i |
TNF-a {GAPDH predesigned TaqMan primer/
probe setslf) H L EABIAH] .
1.2 LPS M4 E I K B E AR AR

THP- 140135 52 (A 1 10% /Y G 4 1l i
FIRPMI 1640 ) &I pg/mLEE % PP LPSH;
7716 hid M LPST 52 ( Ui 40 i 7= A 1 R E 7
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A it ARG, FURFELPSHIE T 7= A 1Y R AE
R 0 R R PEREAR ) o BRI AT, LPSIt 52 41 i
FILPS [N IF # 240 M 35 /D B SR i vk o,
F1 x 10°/mL, FFH1 pg/mLAYLPSHIH AR R ) B
) o T P T Ak B Y L P ST 2 2 it 0U) 76 LPS 3 38
FiH (10 pmol/L) FAZE BEALFE30 min'",

1.3 ChIP &#f

KT A HIp65. ace-p65. RelB. G9a.
pSOTETNF- a JH 8 F XA ZE A1 0L, MRAEChIPL
) & UL B A AT R R S BE UTTE A AT o VIR R RN
1% H R E 10 min G2 400, A 24 0# 2% vh
W, MAEREE0.5~1 kb e ok B BL . &
ANBE S A BB 4y, T L AR Sk S T E T A R
M, RSFRERYEPUAR Y (Input) , 100 AFESR:
ik (Ab-p65. Ab-ace-p65. Ab-RelB. Ab-G9a.
Ab-p50) WIEEMTE4 CTFIE K . AEFEFE
Lg GHUARAE by 104 %o BE . 3 3k 1 0 i 2 A 2 e
VE, i 20 pLAGEKE R ULTEDNA .

WHPCRATHT: FPrimer ExpressR 1.0%
BWATTNF- o Jg 8 1 XA T 55 5k 1 4G 07 £ -98bp Y
k B3M S 519™ (F. 5'-TAC CGC TTC CTC CAG
ATG AG-3"'; R: 5'-TGC TGG CTG GGT GTG CCA
A-3") , HHPCR ( SAR25 uL) 4352 pL ChIP
DNAEiInput, 1 uMB1%¥, HAmpliTaq Gold DNA
polymerase ( Applied Biosystems ) ¥ 344 I IE
FIDNAF Input DNA ., PCR W) 1.5% 35 5 W 5 i
FL RS 0 9 FH R i 154X ( Bio—Rad, Hercules,
CA) Wif&.

ChIP DNA real-time PCR4M#7: freal-
time PCRXJ %P UTE B DNA U173 & 43 .
SIS BPCRGI Y, RCHE N5 -6-FAM
CTTGGTGGAGAAACC-TAMRA-3' (A= T.A¥) T %
Aw), Bifg, hED) o @HABI Prism 7500900
HPCRALFFLE K I 40 MG Th I PCRIG ™ W) o B
510 25 5 e 2 UL VE AT I DN AT A7 12 0E, H
HIE®WMMLPSHEIFAT (0 h) [ {EA b ol 28 i 5
1.4 mRNA 2B, &#RH real-time PCR &4

ARG S U BRI S RNA . B mg RNA
IA20 pLAK R AT L 5%, 455 mM MgCl,,
1 mM dNTP, 2.5 uM Oligo d (T) , 2.5 U/uL
MuLV 2% 558§ . real-time PCRIZ WV AL463 plL

© WA )T i [ & F I F 2P H

¢cDNAFITNF- o B,GAPDH predesigned TaqMan
primer/probe sets, PCR N Z&F I, #E 6 4h
HGAPDHEA IE, H51E% 40 M LPSHEIFLHT (O h)
(B A L B2 A AR s
1.5 SGitF4abE

FISPSS 1308 1F A7 G it o0 B, 3
LR SER A R U E s bR (Fxs) RN,
Student's tR; I H 4L BIP{H . P<0.05h2ERH S
NE-SE

2.1 AFEAEN TNF-a mRNA Rik8820E

X A A A A A PSR, TNF- o mRNAZKIK
B, 1 hAG AR, BES BRI,
ZH MM AELPSHIL = A B TNF- o« mRNAZ A B
SRAIE i, (ELH g B S AT X B AL, FE 1 b
] 2 RAE G L (P<0.05) , £F4 LPSHi
Z M E L C IS 52 20 40 i 7™ 25 B TNF- o mRNA
() 1T A X AR ) 5 32+ B T B AELPS
FIE T, TNF-o mRNAFZKXTFR AR, 761,
3hAAHBARTRIM A (¥HP<0.05) (K1) .

iy 3 T + FIAE R
" x4
e 41
s
=<
Z I .
< 35 |
=
o= T 1
g 1
3 T
i Pz
£ 4
.
O 1

0 05 1 15 2 25 3
Al (h)

B 1 HHEMEA TNF-« mRNA BjRiE
Figure 1 TNF-a mRNA expression in each group of cells

2.2 BEABEN LPS MZMMA TNF-« B3hF
X p65 1 ace-p65 454 I
LPSHI AT, 32 20 5132 + 2 B4 p65
Flace-p65XF TNF- o Jii 3l X (9 45 & 12 W b 5y T X
M (34P<0.05) 5 XJ HEZH 4 Hd e & LP SR,
TNF- o J3 3 F X p65Hace-p65H7 58 il ; it 52 20 4
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M LPSHI i AN p65 Mace-p65SKTNF- o Jg 3l
TS, ChIPRI/RES A TTNF- o 53+ X1
p65 Flace-p6511) i 5 1E & 4 R 32 hAH Y, KA
LP ST 52 IF A J& RAE B 77 A 1Y o5 79 28 %5 B AR

Input p65 PR ChIP ace-p65 PR ChIP
Oh 2h

2h T 0h 2

.- gﬂ -
A e i
W e (i

B2 &4ETNF-a BEFIX p65 71 ace-p65 £&H1ER !
Figure2 Levels of p6S and ace-p65 binding to the promoter region of TNF-a in each group

2.3 BEAEX LPS MEZHMmdb TNF-a B3IF
X p50 & & 1M
LPSHITT, &AM pSOXTTNF- o i 31 F X
oW EES (P>0.05) ; XF MR ZH 40 i b %5
LPSHI, TNF- o J8 317 Xp50%45 & I AR &4 B i

Input p50 HifA ChIP

Oh 2 0h 2h

B3 &4HTNF-« F'ZJJ?E X p50 & &
Figure 3 Level of p50 binding to the promoter region of TNF -ain each group

2.4 BAFEAEX LPS M
X RelB 4 & IS0
LPSHIHT, it 32 41 5 32 + 1 32 5 B 41 Rel B

XTTNF- o Ji 3 F X B 45 G 5 W s TXF 2 (8

P<0.05) ; XM HRZHA0MIBE S LPSHIEL, TNF- o« J8

B F X Rel BSS & I OR & A= W 1 ok A%, it 32 20 4 i

PSR AR I AN Re BRI TNF- o |5 3 7 X 11

24 (WP>0.05) (K4) .

A TNF-o BEhF

O MR o F B FAEPH

T2 X LP S 8% 0 B PR R B s 24 FHSTRT 1L 51
2P AL PRLPST Z MG, 454 TTINF-o )3
B F X p65Hlace-p65H I B AL (¥JP<0.05)
(E2) .

1) SHIF4ATHA:, P<0.05

Note: 1) P<0.05 vs. that before stimulation

B, [EIAE T SZ 2H A0 B LIPS R 5 5
pSOXITNF- o Ji 8 F X 145 &, 1 22 P i iy
MR LP ST 32 40 i th pSOXT TNF - o i 3 F X 45 & /Y
i (#P>0.05) (E3) .

H: 1) SHEETLEL, P>0.05
Note: 1) P>0.05 vs. that before stimulation

2.5 HEAEX LPS MZHMME+H TNF-a BEIF

X G9a & =) l:l ;%Zﬂl'n]

LPSHIEHT, 152 41 50 52 + 32 P 41 G9a
XITNF- o J5 8 F X 4546 5 W i T (1
P<0.05) ; XTHRAFEHLPSH L, TNF-o 33T
X G9aZh G762 h WAL (P<0.05) ; MLPSTif5Z
éﬁc}nLPSﬂiW#Tﬁwnc%xﬂNF o 3BT X 1Y 4%

s B AL A AT 52 0 LPSTi 32 248 il o G9aXt
TNF- o 581X 456 1hE (¥P>0.05) (KE5) .
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Input RelB HTfA& ChIP

Oh 2h Oh - 2h
|
b .
e —
L-[-,- B + L

B4 &HTNF-o BHFE RelB HEGER
Figure4 Level of RelB binding to the promoter region of TNF-a in each group

Input G9a HifA ChIP

Oh 2h Oh 2h

——

B 5 &4ETNF-o BEFEX Goa &SR ER

Figure S Level of G9a binding to the promoter region of TNF-a in each group

!

3 i i

KT MR MIRYT, HArk & A RE
B, AT REARTNE - o 197 A4 S8 B A58 1) 85
I R B TNF- o = A (9 WF5E, WITNF - o PLAA A
BRI R R T I A R RS R R
WREH BRI Tk . AR AR s, SIRT LS
R B R LP ST 522 (U THP- L4 il H TNF-
FR 2 it U B A I T AR N R E MR YT R —
FEAVEM o SIRTLUE M FL3h W) v 2 KL 2 1y 91) o 422 30T 19
BEE VTG BT N F2Sin2) W FIEER, B
AR KMKBNAD+ I 2 BE LB s 4, Hoxhig £
JEY Wp53. FOXO, Ku70, NF-k B, PGC-1a .,
p300. PCAFZYHA KM L L BAL/EHY P
ANSIRT1H 747D Z AR K, 70 a4 EZW X
B N X ( R IR AR L 1-1824 5 ) . B
P (R PR AR FE183-243 1 ) . I O
( AR IEFL244-498 K ) | CHiIXk (&

© MR IT F EHFFNHFEIH

T SHIBATILE, 1) P>0.05
Note: 1) P>0.0S vs. that before stimulation

W 5HNMET RS, 1) P<0.05; 2) P>0.05;

Note: 1) P<0.05; 2) P>0.0S vs. that before stimulation

B GE E499-747Ry ) MY SIRT LAY AL AZ O fiE
LB AR & O, A0 B 24 XA
B, AFENAD+ZS G MR 4S G . SIRT LR
R LS A T R A NI A AR AZ O X, DT 3G
sirtuinif P SIRT1) 12 5 5 4 Fh 41 i i 2 fE I
R o085 w1 OB N S PR K N
Py Joi AR A R — S HC T A A0 B U YT . STRT 1Y
PN S 28 M & A %, bRy .
it . AR SIRT 15 46 5 4 06 28t b ok
Z R RKVE, BB R, SIRT1E H /KK S
FE BB P TNE - o B HEINAT OC,  LALPSHI 3%
YN & BESTR TS 5% . BAIE AR (106 PR 3 A, i
0 o PCERSTR T S 3 TNF - o P= A48 i, Ui
STRTUM il F W40 i P TNF - « A9 2E AL . B 4F K 3h
kiM% P NF- k BiG P & TNF- o 3601, TMSIRT1#L
EFRISRT17200) Al S 2 NF- « B 1 01 42 3] 1F % K
L FEREARTNF - o K2 FRATT LA HiT FH LP ST 22
THP- 140 U BF 58 @75, SIRTITLER S EIL-1 B 5% 5
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x4, UEBISIRT A0l LPSTif 52 40 f hIL-1 8
UETETI SN

STRT I X} % AiE DX ¥ 53 09 4 1l 1) 43 #L B8 38
ANTELTEHE . NF-« Bl S, CBP/p300fi#E{L
NF-k B p65 lys310 2 WAL 36 P34, ) 40 i
W5 R I 45 & B RIE S R 80 F 1K, J7s A
Bt SIRTIAI LA S5 p65 1ys310% & Btk Mo
0 L ) A M AL RS, BEIRNF- k B p65 I 5%
TR BESY R AELPSTH 2 I THP-140 i,
SR I IS 40 B = AR ) R E P R 4 AR L HR
ELPSHEHR NI T, p6sai 5B RIENTE 3T
DX %) 388 hin W S AR T O H AN AR T R 22 3 A D)
Fe ok & B 32 240 AN E 40 p6S 1ys310
AR A B i 25 5, AP LPSTi 52 A9 THP- 141
MR, p6SZE&RIL-1B )3 sh X i BRI AR |
Tp65 lys310k S BEALE LAY, FTREJE B T 32
A HIL-1B B8 7+ X4 E A OB K T I
Ko MAEAMFE P —20 &I, SIRT1EE ) Al LA
BEARTNF- o J5 31 F X p65Flace-p657K F, M i
ETNF- o (5558 . XIS LW, LPSTi %
FITHP- 1A R, STRT UG P34 in— J 1t 38 a0 i)
ace-p655 RAE L G 2 W45 &, 59— Jr 1 FEAR
HE S g 2 F DX 418 1 2k Ak K ST T R AR R
K 19 5% 55 o T RO LR 3 7 IX S Bk Ak K- 5
ace-p65485 A 2 [A] A AH B3¢ R ARG 4E .

EH AT L I, LPSTi 52 40 M £ LPS F:
WHRIE T, B p65 5 RIEN T3 8 7 X 245 & FF
ik, HEEMEEEHEFUMRIBEIL-18 Az FIX
B ZE A, FBRRelBRT fiH 2 40 P IL-1 B %%
eI . HE— IR LB, RelBu] LIZEEEGoaXt
e o A 2] B 1 2R AT R R A48 A 0 o] 35 R A S
GOatt—Fp2H & H R AL s ( methyltransferases,
HMTs) , o DL B AR HE IH3 lysine 3
fERYTE L ( H3K9me2/3 ), MTT {5 2 o 1A iy 8 ot
Tl g Y €0 4 (] ' TR S e 0 R B A R TR A S D
P ARBFSE R, SIRT 1S 7 AR R T T 32 40
Mg face-p65XF TNF- o J3 8 FHILE A, HIEIFRE
M RelBFIGOaf 45 5160, WA #MMp655DNA
A EREHpSORE AW O, MpSoRr Ly
H B M5 st N F IR el BEE RIE N F )5 3 F X JE B
HA M haem Rk, B, SIRT1RE M A/EH
T, p65/ace-p65Z5 G BARFEAR, (B2 M TIH B

© WA )T i [ & F I F 2P H

T U RelBAYLE & AAE, #iE 8H FpSORI4E & IF &k
PR A R

25 LTk, SIRT LIS ) 1 22 % B n] DL R AR
LPSTiit 32 40 0 HH TNF- o (955 5%, 300 18 33 B p65/
ace-p65XF TNF- o Ji 8 F X (45 & S B, HBEM
] REAE S I R VA T e B2 1Y i BT ik o
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