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WEFEX LPS 554 RAW264.7 E 14 il TLR4-NF-«B 18 2% 19 B 1

Fmal?, TaFEY, siFe, KasR'
(AEERWARFHESERE, A FEAINERR 010010; *fuk E¥ R EYDE, AEEE 4k 014060)

X EHE: 1007 -8738(2013)10 - 1012 - 03

[# E] HY BREFEXIELN(LPS) BT H RAW264.7 E M40 Toll #3524k 4( TLR4) F35F0 NF-«B 3% 4 L KR B 46 £
AT (TNF-o., IL-1 1 IL6) BRI, DISRIIE FHIIR RN FHIM. & LPS 4b3E RAW264.7 EME4N IR B
RYMIRE, GRS 0IER X A | SCIoN R4 (LPS 41) MK 41 (LPS B A48 FH AL EE4L) . CCK-8 Jy B i i 40 U3 7 1
#L; ELISA W34+ 40/ b3 TNF-., IL-1 1 IL-6 (3%5% ; 3CRY 52 B PCR 40 3 TLR4 Fl P65 ()35 ; Western blot 340 P65, B%
BRALH) P65 (p-P65) . p-NF-IxB 7l TLR4 BHFX, SR RFENHHOYBETEN; 48 FH BT TNF-, IL-1 fl IL6 L
K] TLR4 F3KF NF-xB 97E1L, i€ M FHET TLR4-NF-«B {5555 FE B il NF-«B 95 /b2 0 4 i 40 a4 i B 7
R R TR R BEER

[X@iA] HEFH; Toll K4k 4; NF-«B

[hE4$%E] R392.11, R446.61, R285.5 [XtiFEm] A

Effect of geniposide on LPS-induced activation of TLR4-NF-xB pathway in
RAW264.7 macrophage cell line
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[Abstract] Objective To study the anti-inflammatory mechanism of geniposide and observe the effect of geniposide on
the expression of Toll-like receptor 4 (TLR4), the activity of NF-kB, and the release of pro-inflammatory cytokines-TNF-a,
IL-1, and IL-6-in the RAW264. 7 macrophages treated with lipopolysaccharide (LPS). Methods There were three
experimental groups, including the control group, LPS group and LPS combined with geniposide group in this study. RAW264.7
macrophage cells were treated with LPS to induce cellular inflammation. Cell proliferation was measured by CCK-8. The
concentrations of TNF-a, IL-1, and IL-6 in cell culture media were measured by ELISA. mRNA levels of TLR4 and P65 were
examined by real-time PCR. The protein levels of p-IkB, P65, p-P65 and TLR4 were detected by Western blotting. Results
Geniposide had no effect on cell proliferation. However, geniposide down-regulated the expression of TNF-«, IL-1, and IL-6,
and also inhibited the expression of TLR4 and the activity of NF-xB. Conclusion Geniposide exerts its anti-inflammatory
effect through inhibiting the activity of NF-kB in the TLR4-NF-kB pathway in macrophages.

[Key words] geniposide; TLR4; NF-xB

RRGEAF FREBERE, HFEERIEE
K EME&MREAREAIBPREN, FXR
AR R EEBOREZ —, B2 KAEERBMIR
ZH (lipopolysaccharide, LPS) #EAMLESG, F1i& Toll
#E3Z4K 4 (Toll-like receptor 4, TLR4) KK R I&
61, KBS RIBC A, BSOS T WodE
FHREH, &4 E F-«B (nuclear facter-kappa B,
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NF-kB) , ¥ F ¥ 1% F % H-1 (activator protein 1, AP-
1)%, {RFHFREIFFEEF o (tumor necrosis factor o,
TNF-a) . B40Mg43 -1 (interleukin-1, IL-1) | IL-6 %
IL-8 FRIERTFHARERE, FIRIAEHRG. BT
# (geniposide) BAE T Hp —Fh FE WIFBBET T,
BAHR. A FEMRESERS, AHRR
BUE 75X — 2R P80 BB B B A SRR BUR

fh
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BUR B RAE 37 R R BE W 4R A, MBSl
HMATERE ), ALRESRWAETH XS LPS i
T RAW264. 7 E 40 I 20 30 R I F N R,
Wi%E TLR4 {92351 NF-«B 154k, HIHRETFHHL %
BEA] BB T DL o

1 #RFAE

1.1 #¥ /AREWS Kb RAW264. 7 41T ER ¥
Be ¥ 4HMiEE, DMEM 3383 TRIzol, 34 M Gibeo 24
A= BFH (#5 110749) W 5 FEZ R EDH AR E
Bt; 96 FLiR . HHMIEIFFILY Coming A R] 7= Mh; —REEIEAR.
JBRE 8§, LPS, MTT 3y Sigma AR, TNF-a, IL-1p F1 IL-
6 i) ELISA 338 & % R&D A H] = &, RT-PCR K&K
Promega/A Al = fh o 4RI NF-kB Bk, bl p-IxBa Hilk. Rl
P65, p-P65 ik, RIL p-IxBa Hi Mk APl TLR4 HLAM B
Santa Cruz AH]; @S TEGAIFMNEPLREARAA>
#ir, CO, BFRAM-TOCALIRYKAE Y Thermo AF =5, LB E
& PCR(real-time quantitative PCR, qRT-PCR) &3] % Invitrogen
A=

1.2 Kk

1.2.1 smmsdsk FE 100 ml/L fAR4 M, 100 U/mL #
BE. 100 pg/mL B EH DMEM EHETF 37C, 50 mL/L
CO, MBI MAER. £3~5S R, FRFBEEBZE
96 FLIEFFMR L, LR,

1.2.2 CCK-8 # 4R KR FNRE. R R HIETFFE 5
RAW264.7 tm o34 s f8 9B RAW264.7 jaik1 x 10°
BFT 96 FLiR P, W REFEHIZE 100 pL, HFAEES 4
T, ERAHR S 4. EXMRNRA, BFHEEWH (R
FHAWBESHHIR 5 mmol/L, 10 mmol/L 120 mmol/L) FlZJi:
MR4A, 84% 5 M. U LARSZIBE 6. 12, 24,
48 h, RFEILINA 10 puL # CCK-8 W, ZEHFBABT
1 h, 896 FLARE TR L3830 1 min, DIFEMNBOIRFRNK
Fo FEA450 nm AEWBRIEHE (A) H, SAMUMETE = (Agun -
Axporm )/ (Antmmm —Axpoam) X100% o

1.2.3 ELISA #®4&-F 3 2f LPS # § RAW264. 7 & Joff 3L
IL-1, IL-6, TNF-o #§ %0 LR VIENHMA. RIERE
., FETFHZWA . NF-«B 30l 7] ot v b — 5 AR B BR ( pyrro-
lidinedithiocarbamic acid, PDTC) 4, FHH#:N R4 (HEERE) .
RAW264.7 4if 1 x 10°/FL R T 96 AR+, BB S 4
HiL, WE 4 h 5, AR ELISA SR & VLA BT #E,
1.2.4 %8t ¥ PCRARNKE T3 %52 P65 mRNA F= TLR4
mRNA &89 H% KWAHEF . A TREo 4K RNA i
REBG R P A S RNA, RER¥EFRAR DNA, #Kit
JIBURFI M PCR i BEATY Y, (A B-actin fEHIS . KR
et 5E B PCR 3% 7] & i U BA 43 2 47 B 4E. P65-F: 5'-
geagaaagaagacatigagg-3'; P65-R: 5'-tcatctgtgtetggeaagta-3’; TLR-
4-F. 5’-aoctctgocttcactacaga-3’; TLR4-R: 5'-agggacttctcaacct-

tete-3', {# ABI i 96 FLiR, HFLMKIKIMA cDNA 1 pL, 2 x
mix 25 pL, 31 5' %54 (10 pmol/L) & 1 pL, T K
19 pL, 7£ ABI 7900 real-time PCR JZ RAX R RE, B AMEAEE
S5AET. RNBH: 95CHAH: S min, FHT 5T, 20 s;
61°C, 20 s; 72°C, 20 s(40 f&¥F) , BJ5 72CEEH 5 min {F1E
KRB, qRT-PCR LW e 42 H K Ct A& GAPDH A Ct
{E¥—4k, B ACt= Ctyg —Ctyg , T4 ZHE mRNA X
BE(E DL AACt {HR78, AACT =274%,

1.2.5 Western blot 342 ®4E-F ¥ ¥ & 2 P65, p-P65, p-IkBa
#= TLR4 69 %A LR F E, BCA BHTHARBERE
B, NEARRTSHIMS0 ug B BEE LR, F 100 g/L
SDS-RPIMBEEEER 3k . WEHBEINRAERE, A
50 g/L BEARY ¥ EtA 1 b, 43-31im 1:1 000 FEREA) RIBHEDIE
(P65, p-P65. p-IkBa, TLR4, B-actin) , 4C 1% ; TTBS ¥EAK,
F 1:5 000 W RRA BT AL W REAR T Y L £ 5% 1gC B H,
TBS ¥&fR; A ECL fb#RIEENE X KRR KA LB, B®.
5B LA B-actin HHSR, NFHBEBRARIT R GE#AT R
BHHAWER, ERUBAZAFRNEBBIMES B-actin HH
BRSERERR.

1.2.6 st ¥o04 KRB +s TR, RASPSS 4
HEA15.0 T4 . HARBIRN LR, Sy EFHER
5, 77257 A One-way ANOVA 3k, IPT LA LSD 40#7; 5
ZARFit A Kruskal-Wallis H B 4247, IR 3 A Nemenyi
ERB(FTHE), P<0.05 BREREHHFENL.

2 #%

2.1 3} RAW264.7 MM EE H#M (5. 10,
20) mmol/L &¥REME FH 2 7] 54 MIEE 6. 12
24,48 h, XEESK RAW264. 7 MM TR N, 85
EFHX RAW264. 7 MU BHEIER. Jdfk
TRRGIRZE, EH 20 mmol/L iBFH A F/RLEEL

REIBIF.
F£1 WTFHX RAW264. 7 R F AR (z%3)

5 0Oh 6h 12h 2%4h 48 h

IR SRR A 1.00£0.00 1.00+0.00 1.00+0.00 1.00+0.00 1.000.00
BFHF Smm/L  1.0124.13 1.01£1.74 '0.97+1.05 0.94+2.50 0.98+3.88
EFHF 0mmol/L 1.043.45 1.00£3.72 0.922.45 0.91:0.47 0.92+3.36
EFHF 20 mmol/L  0.99+2.93 0.98+2.68 0.89+1.14 0.88+1.83 0.84+3.91

2.2 % RAW264.7 48 IL-1, IL-6, TNF-c 4%
R 7 LPS WM& T, IL1, IL-6, TNF-o #ik
KRN 8, ORISR R4k T Bk
TNE MR S 44 S T B 3k, E B WA L A S
MR, SERFHEHYLERE, L1, L6,
TNF-o BHRAY B, FR PDTC At ZERMA
IL-1, L6, TNF-o fZ 5 tREME, 3 H 5 LPS 41
BAEGHERN(E2).

2.3 % P65 #1 TLR4 mRNA £X ¥l NF-«B

REREREAY, KEOHRY P65 £ NF-«B %
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REEBR", HILHEI P65 A TLR4 RWHE T2
BEFHFKFHIE TLR4-NF-«B {558, PDIC ¥
NF-«B B3, o SERANEL I NF-«B R¥EH
RIEMH. XRERKREA T LPS WBE, P65 Al
TLR4 mRNA FAW B H, PDTC, HEEKHMFIETF
HEATHK)E, RFEBEE T P65 A1 TLR4 mRNA
Rk, B5 LPS S LBEA G F RN (A1),

R2 WFHEHN RAW264. 7 41jT IL-1, IL6, TNF-a 43349

¥ (% xs)
it I-1(pg/mL)  IL6(pg/mL) TNF-a(pg/mL)
IE W4T A 37.96+ 1.39 44.24% 2.07 86.32x% 1.56
LPS 525.12£12.75 598.56+23.63 784.21 +42.93
LPS + f8FH 354.80 £11.08* 379.77+13.70 612.56 +17.29
LPS + PDTC 289.02+ 9.73b 292.02%12.57 387.45 +25.67
LPS + 3K 172.59 + 7.65> 163.16+ 6.31 90.34+ 2.79

*P<0.05, P <0.01 us LPS.

X

. LS A% 3¢ o
f\\',“““' q‘km § \XS"‘,D \‘?5*

137

*P<0.05, PP <0.01 us LPS 41; P <0.01 us £ 2 F 2.
1 #EFFXF LPS Fk RAW264. 7 4HT40 0 58 b T 0w

2.4 3¢ p-IkBa, P65, p-P65 1 TLR4 EERENEK
e P65 & NF-«B iR B )5 ZE MR P AERER,
BERRALIG I P65 (p-P65 ) A TR R KA, 2%
ERENEHLERRE, NTIER P65 M ¥ 5.
Western blot YA RHSE SR LPS 4H i P65 Al p-P65 Fik
BB, HEFHERTHMIE P65 A p-P6s5 B Bf&
1, 55 PDTC Aty KM A MR #aH. ZEF «B
#3#37] (inhibitor of NF-xB, IxB) Bi#84k)5 5 NF-xB
f#R, B NF -«B RAH7E ., LPS 4118 p-IkB &
X L, fEFH . PDTC it SR ER BB IS p- 1B
BEEFEZNTMH NF-«B 5L (E2) .

p-IkB
P65

p-P65
TLR4

B-actin

1: E¥sR; 2: LPS; 3: #F%; 4. PDTC; 5: b i
B2 1EFHX LPS 5 # RAW264. 7 418 p-IkB. P65,
p-P65F] TLR4 ﬁﬁﬁﬁﬂgﬂlﬁ

M5 5 F 52 22 7 (Chin J Cell Mol Immunol ) 2013, 29(10)

3 Wig

ﬂﬁ?ﬁﬂﬁr‘&&ﬁ!ﬁﬂﬁﬂﬂ, BxTHigk. Hikp
B BRI AREFRIBE/ERISE, E4ERE NS ST
RRARFHBEAE G L M 58 KR H1E
R . AR BN VG T 8590 52 45 4 40 a5
T TNF-a, IL-6 F1 IL-1 4338, $EEAMEFHEXF LPS B
IERRIA —ERRPER. 5, EAAXRBTIE
R, HERMN LPS B AR GHE U B G
R, ER/EABCBEREY, RAELEX—2
PR BERB R LRGN RLR, #HHxpEE
SRR AT, BRI AR RE RN .
At 50R AR o br v P T R 254,
SR DR KR FH X LPS 5 45 58 R B
RRPBORMEY, HESUENTRAS —EH—
EZ Y N

LA TLR4 J9¥B4L, I sR#IE TLR ik sk id s
TLR4 {55E B, AOUR S MBI H HIGTT s, T
BREAZYEOT AR mae g™, e
FETELKHA%EREN LPS 7] LIEd TLR4 ¥
& T NF-«B 55 @B, ALK Western
blot Z: FI3L B} & & PCR 43 #7 TLR4-NF-xB ERER W
NEJE H TLRA-F 35 NF-«B WELBE, SRE
B LPS B R4MUS , IxB BERRILKFEE BN, HEF
HHBAE IxB BEBRIL/K - B E A%, PDTC 4E% NF-«B
HER, BRFHENSRSH—3. R FHeE
GBH I IxB REMR. WRE FH BB IE 1B &,
BRI LABH I NF-«B $03%, X T RIEX A2 5INE
A E KR P65 Al p-P65 [k, TGRS
BitE FH MK PSSmRNA IR F3k, 4] P65 R4
BRIFERTE/L, M TN T NF-«B {25 58
BEBE . JeSh, BRIEFH 086 B E % TLRS
mRNA MIZEHRE, #—F LR FHE T TLRY-
NF-«B @B RIEF R R . EWMBE MRS
A% 551 NS K F R UK EHR Y TR FHE
3] TLR4-NF-xB 1553 538 Bk R #E XL R
PIER, AEREER 5HBEHA.

S EPHR, FEFHETWH TLR4-NF-«B 8BS
SR TNF-a., IL-6 71 IL-1 B34, WA
LPS i3t Rt R TR R, IR FHE
R EE—2b B IRt T B K8, BR, A
%REL&QHH@J({}M%T%%%&*E&W&%%’J
3%{k TLR4 23550 NF-xB [351L, Ef—3HHET
HHRR BN, BFHT ERANTE.,

" (F#1019 ®)
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