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Anti-inflammatory effect of TTF1-NP on lipopoiysaccharide
stimulated human hepatocellular carcinoma cells
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(Medical College, Yanbian University, Yanji 133002, China)

Abstract: The study was designed to test the role of 5,2'.4'-trihydroxy-6,7,5'-trimethoxy flavone nanoparticle
(TTF1-NP) on lipopoiysaccharide (LPS)-induced inflammatory response, and to explore the anti-inflammatory
mechanism in human hepatocellular carcinoma cells. Inflammatory responses were induced in human hepato-
cellular carcinoma HepG2 cells with LPS; Proliferation effect of TTF1-NP in LPS-stimulated HepG2 cells were
detected by MTT assay; The expression of TLR4, AKT/mTOR signaling related proteins and IL-6 were detected
by Western blot assay. The results showed that TTF1-NP inhibited the proliferation of HepG2 cells induced by
LPS in a dose-dependent manner; TTF1-NP inhibited the expression of TLR4, the activation of AKT and mTOR,
and expression of IL-6 in a dose-dependent manner; TTF1-NP inhibited the activation of AKT/mTOR signaling
pathway and TLR4 proteins leading to suppression of IL-6 expression in HepG2 cells stimulated by insulin.
These results suggest that TTF1-NP inhibited inflammatory responses from LPS treatment with a potential
mechanisms in the inhibition of AKT/mTOR pathway.

Key words: 5,2',4'-trihydroxy-6,7,5'-trimethoxy flavone nanoparticle; liver cancer; inflammation; AKT/
mTOR signaling pathway

R AN s R OK L, REEEZIAT 47 TN

Wk FHA: 2017-05-03;  1&[5 H 9: 2017-06-21. BT JE R, A ERIETS NS 120, 7
HEIE: FE A APFE R (81460617). Jolr NS fa BE o« N FH AL 24590 02 o R 3 B G
S IAME % Tel: 86-433-2435102, Fax: 86-433-2435104, . N o - N

-l Zhangxuewu@ybu.cdn.cn TF-Bz—, RIS 2 R 1 R,

DOLI: 10.16438/1.0513-4870.2017-0432 HE MR AR P A SR & R E 1 o TR M vEIT 24



+ 1550 - #j %23} Acta Pharmaceutica Sinica 2017, 52 (10): 1549 —1553

Y, ©& B Bedi e 25 Vit T B T ) .
5,204- = 4 -6,7,5'- = WA B S R 44 KR (5,2',4'-
trihydroxy-6,7,5'-trimethoxy flavone nanoparticle, TTF1-
NP) & LAfA A AT A= 900 B e b ) 5 T T Dy A, ) %
(¥ A= s T e A B R AR A A . R
LHATHARE AU B, TTFI-NP A B g 2R 4 0 1,
FLAE FAALH 5 175 5 20 PR 0 T R 400 o) e g of AR
K6 Ak, TTFI-NP X = 256 W RN i & K U
R 988 T B R o £ 0 TR 7B 9 4 AT

RN SN S AR R IR AR I R, 18k
RAE L R 8 AR 3E b 98 (0 T8 1, 55 PR ) R e A
MG A Ko ST S SLAE H ik (0 T B A & o 2 v
R SR AR A, — 5 T K A e I 2 B A
BEJF AR T B, 53— 77 T8 HH9 263 13 o 4 g
% B (lipopoiysaccharide, LPS) &=, LPS A&
% 38 1 5 40 3 TRy e PRS2 A& Toll #£52 4K 4 (TLR4)
454, i TLR4 A 30 Mg (2 585 5 7% IE i,
{12 348 JF e 4 P s Y, o 8 AL R . BE
Wl B/ ALY A R B A (protein kinase
B/the mammalian target of Rapamycin, AKT/mTOR)
5 o I B T A P R A i R A 4 B U T R 4
FEUL LT AR LRI, %08 B AN S T R R
ARG, b e g I 5 e S5 PR A LA R T
I A 9 VAR B, B B — A 0 S e A U1,

AW FER T LPS Sl 32 A s HepG2 4 %6
PER AR, K TTFI-NP [IFLRAEH, WS
TR o 9 R A e S8 70 HE 1) 25 ) R I
PRAEHIIR R TR, 8 TTFI-NP B & M $24E
FIR K -

MR 5%

SEISYMBE AR HepG2 40 T 7 syl 4
YRR A .

SWHBEIRF  TTFI-NP 48 K222
ST #4% . SDS-PAGE #E Ji 1] £ 577 &0
IR EEFIRFNAF; ECL RIGRAEIME Merck
Millipore 2 &]; /M= L3 A5 4 2 2 W B £ F Gibeo
], DMEM B3R A JREE 0 B Invitrogen A #];
IL-6. IL-8. TLR4. AKT. p-AKT. mTOR ! p-mTOR
Prik ) FEE Abcom 2 w]; f-Actin T [ b 5T 1 5L
ARAEVBARARA R, Fhifk 1gG. FEP/NR 1gG 1
H 4280, MTT ¥ 6 B 2 [E Sigma 2 #); pg-LPS 1t
Ei%:E InvivoGen A#; S ZE (insulin) EHRIET
B REMEARGIRA A

SCERYEE  HIKIX (DYY-7C). H X (DYCZ-
40D) (AbH{HI/N—AXERT 77 ah); UVP &R A
(Biospectrum, [E UVP &K RIE RAHIRAA);
W TAES (C1109C). CO, }EF:4 (COR-1150) (L
BT AR RLE A BR A R]); B (HA Olypus 2
al); BgEFR X (H A TECAN A #]).

MEEEF R E  AME HepG2 4ifEss T
DMEM B8 (& 10% fJa2F &, 100 umL ™ &
FHEMO.1 gL B R), BIE%&M N 37°C.5% CO,.
TR RE 95%, 4 AE KA HUHBATHAR. & H. 25
HNARRAEAT 2+ T 2 B X ZH (NT). LPS (10
gL KFR4L (LPS), AFEMER TTFI-NP (5. 10 Al
20 pumol-L™") MNZG4l (LPS+TTF1-NP). AKT/mTOR
=58 M O 7 insulin (1 g L") 4.

MTT L&A MABRIETE 5 KB AT
i HepG2 ZHMY, HUIE & IEEGSEAT AL, il Bt il &
W, CAANEL 110 A /FLEER T 96 FLAR Y, AFL4N
PR 200 pL o 74 AU BE F5, 3% 25 SR AL N IR B FR VR,
A3 BN [F 7R 1) LPS 8L TTF1-NP 43 58595 12,
24, 48 F1 72 h, FALA BN MTT B (S gL ™)
20 pL, 4EERFE 4 h, FEILNIER, BILAAT
FIL AL (DMSO) 180 uL, B 6H ZEER AN, T84
B 10 min J5, W5E 490 nm Ak &FL N ROGEE OD i,
THEAH M AR KA 2R, AR IR (%) = (1 -
OD g / OD gtneman) X 100%

Western blot #&70  $EHUESLIGH &8 . R
BSA VI &N 5L 96 240 B I RE SR o il A
FUH IR _ERE, K (80 V, 60~90 min), ¥ (100 V,
30~60 min). B PVDF JEIZI4E 5% i A 09k,
FEiRBH M 2 he aliAdiig (IL-6. IL-8. TLR4.
AKT. p-AKT. mTOR. p-mTOR Fl f-actin) 4 ‘C it %,
TBST ¥%¥E PVDF i, 0 =41, =ik 2 h, TBST /&
¥, ECL 22 E 5 min, &I, B Image
T 3RS A5 45 EAT K FE 73 A

HIELE PrAEBIESRA x+s Fon, RAHR
K27 Z 4 5it, P<0.05 88548015, P<
0.01 AR EFEESG R XL

&R
1 TTF1-NP xf ARF#E HepG2 HAIEEIER

MTT 45 RN, IAAFEREE LPS (0.1. 1
10 gL N HepG2 4000 )5, 40 B HE X &
J1 EF, #E0.1~10 gL' LPS 1E 6 Bl 9 B0 H e



ARFERHSE: BB G R 40 KR F i) i 22 W75 A I e 4 T FR) 96 284 - 1551 *

it (B 1A), 100 g-L™' LPS Al {2k HepG2 40 £
K, EERABE. 76 12, 24 F1 48 h AR
LPS H¥# 5 HepG2 40 A X vE AT ( 1A),
7 12~48 h N LPS {2k A\ e HepG2 4Hiu s s, A
A I e AR A . BT 10 gL' LPS A 48 h X HepG2
Y PR F (i S B A P A A L, DRIBE A 10 gL' LPS )
48 h My SEie ALY 75 5 ) &

ANFEHEE TTF1-NP (5410 F1 20 pmol-L™") %} LPS
(10 gL M3 E A& HepG2 A= KA #I1EH, H
AR AN R EE TTFI-NP ¥REETH =iz 7, Al
it (K 1B).

A — 100 g-L* B LPS 10 gL
~ 10 gL r 1
— 1gL! X

= Z

2 157 = 0lgl! 2 100

E - NT S

a 5 50

o 1.0 g

£ g °

£ 05 g

2 g "

3 00— : y — =100 — . y ,
12 24 48 23 0 5 10 20

Time / h TTF1-NP / pmol-L"!

Figure 1 Effect of TTF1-NP on cell viability in LPS induced
HepG2 cells. A: HepG2 cells were treated with LPS (0.1, 1,
10 and 100 g~L7]) for 12, 24, 48 and 72 h, cell relative viability
assays were measured by MTT; B: HepG2 cells were treated
with TTF1-NP (5, 10 and 20 pumol-L™") for 48 h after simulated
by LPS (10 g'L™"). LPS: Lipopoiysaccharide; NT: Non-treated;
TTF1-NP: 5,2',4'-Trihydroxy-6,7,5'-trimethoxy flavone nanopar-
ticle
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Figure 2  Effects of TTF1-NP on LPS induced protein levels of
TLR4 and IL-6 in HepG2 cells. HepG2 cells were pretreated
with LPS (10 g'L™") or/and treated with TTFI1-NP (10 pmol-L™")
for 48 h. A: Western blot; B: Quantification analysis. HepG2
cells were pretreated with LPS (10 g-L™") and then treated with
various concentrations (5, 10 and 20 pmol-L™") of TTFI-NP
for 48 h. C: Western blot; D: Quantification analysis. n=3,
X+s. P<0.05, "P<0.01 vs NT; "P<0.05, “P<0.01 vs LPS
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Figure 3 Effects of TTF1-NP on LPS induced key protein
levels of AKT/mTOR pathway in HepG2 cells. HepG2 cells
were pretreated with LPS (10 g-L™") and then treated with various
concentrations (5, 10 and 20 pmol-L™") of TTF1-NP for 48 h.
A: Western blot; B: Quantification analysis. n=3, X +s. p<
0.01 vs NT; “P<0.05, *P<0.01 vs LPS
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Figure 4 Effects of TTF1-NP on AKT/mTOR pathway and inflammation responses of LPS and insulin pretreated in HepG2 cells.
HepG2 cells were pretreated with LPS (10 g-L™") and insulin (1 g-L™") then treated with TTF1-NP (20 pmol-L™") for 48 h. A, C, E:

Western blot; B, D, F: Quantification analysis. n=3, X+s.
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