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o) REAEE 2(COX-2) fe— AAL R ABE(INOS) Hé Ak KB, &R  LPS # 5 THP-1 E4 )5, IL-18.1L-6,
TNF-a AK-FH &, Lico A 7T KA LPS 5 § 5] &2 49 IL-181L-6 A= TNF-a &k K-FHAZ, LPS ﬂ #J& TLR-4 mNRA &
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Effect of licochalcone A on expression of proinflammatory cytokines in THP-1 macrophages

—-Dependent on the TLR-4/NF- kB inflammatory signaling pathway
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[ ABSTRACT] Aim  To investigate the effects of licochalcone A (Lico A)on the expression of inflammatory cytokines
in macrophages of human acute monocytic leukemia cell line (THP-1) induced by lipopolysaccharide (LPS) in vitro.
Methods 100 pg /L phorbol ester (PMA) was used to induce THP-1 cells for 48 hours, after the differentiation of THP-
1 cells, which became macrophage, and cells were divided into control group, LPS group and LPS combined with concen-
tration (20, 10, 5 mg/L) of Lico A. The levels of interleukin-1 beta (IL-1B) , interleukin-6 (IL-6) and tumor necrosis
factor alpha (TNF-a) were detected by ELISA. The levels of Toll like receptor-4( TLR-4) and nuclear factor kappa B
(NF-kB) mRNAs were tested by real-time PCR. The levels of TLR-4, NF-«kB, I kappa B kinase alpha (IKKa), phos-
phorylated IKB-alpha ( p-IKB-a), cyclooxygenase-2 ( COX-2) and isoform of nitric oxide synthase (iNOS) proteins were
examined by Western blot. Results The expression levels of TNF-a, IL-1 and IL-6 were up-regulated in the v macro-
phages after stimulated by LPS, Lico A could reduce the elevated expression levels of TNF-a, IL-1 and IL-6 induced by
LPS. The expression of TLR-4 significantly increased after stimulated by LPS and NF-kB was activated. Lico A could
reverse the above changes and prevent the activation of NF-«kB. Conclusion Lico A could inhibit LPS-induced inflam-

matory response in THP-1 macrophages via TLR-4 /NF-kB pathway.
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1.2 FERFIFUEF
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AEHERAE); & REEMFR LKA E,
SDS-PAGE % Jig #] %-1A 7| & .5 x loading buffer \BCA
EAEERMN & HI AR E AR K
R A B EER L F AT HARL AN B
BB F DRI E (e oy 2 A YR HoH R
vd]); PVDF JE (% & Millipore A 7] ) ; IKKa . p-
IkB-a \NF-kB . TLR-4 % 41 & ( % Santa Cruz /A
B), 5410 A — & 1L 8 ¥ # 4 (NAPCO, £ H);
MQX200 % B 4713 ( Bio-Tek , 3 & ) ; BCN-1360 % 4
WEATHEE (T REKDRUBFEARAE);
CKX41 #]F % ot & #% % ( Olympus, H &) ; Labofuge
400R % 5 HL ( Heraeush, 4% E ) ; EDC-810 PCR 4" #
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1.3 THP-1 RAEiES:
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1.4 ZiXHEW
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R, 55 58749-22-7, & WK AH 8 1% A E AT AL
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> | Licochalcone A
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E 1. Lico A L ZEMESURIBBIEIESH
Figure 1. Chemical structure of Lico A, purity above deter-
mined by HPLC

1.5 MTT ZMMAE K E Lico A X THP-1 43 4L Y
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96 FL A (100 pL/3L), EH 5 3L, lw X 100 pg/L
PMA J% & THP-1 % 48 h, & H 41k X E % 20
F ek EE, in X RPMI 1640 £ 7= £k % 2 %,
Ik % ok W BE THP-1 48 4, 48 J& A N Fl RPMI1640 %
A B A AL Lico A(5.10,20.40 .80 mg/L) , &4
WRERSANEI, EFER24h 5, H5 AN 10 pL
5¢/LMIT, # 4 H 4 h, & Lk, H3m A
200 pl DMSO, %3k 3% & 47, 10 min Ja , B AR CL 2
3.7 540 nm &L BB (OD ) , WE Lico A Xt
THP-1 7t 8 B ¥4 40 fe 3 78 09 %
1.6 ELISA ®iARERE  AE R Lico A XF LPS
FESH THP-1 B IE 4 5 5 B F 4 i B S0

HRAE MTIT A& R RN S 4. a4,
AR (LPS 1 mg/L) 1% Lico A 41 (Lico A 5 mg/L+
LPS 1 mg/L) . # Lico A 41 (Lico A 10 mg/L+LPS
1 mg/L) . & Lico A 4 (Lico A 20 mg/L + LPS
1 mg/L), B0 x40 £ K 3 THP-1 40 /8, 1x10°
A/FLEER T 96 FLR (100 pl/3L) , EH 5 7L, A
160 wg/L PMA 9% % THP-1 %0 jf, 48 h, & 2 51t %
Ev i, = %35 FiF, e A RPMI 1640 ¥ % #
VR 2 0Kk, vh &k Wk B THP-1 40 M, 48 5 m A A &
EREAG Y, = Gt E & B RPMII640 T 4
BRK, AFEF122448 0 5, W EHM EER, -
80°C 7k 46 1if 77 & Fl o 4 SR I AT AN oKk 48 BT BX S A4F
R,ETEEHEF T2 RMIRS, 15 B ELISA
XA B AE R A E IL-1B | IL-6 F# TNF-a 4 &
1.7 ZBZEZ PCR 8l Lico A Xf LPS F &M
THP-1 ENE 408 TLR-4, NF-kB mRNA 3 i% 7k F &Y
=)

4 THP-1 Evgmfn /A THAM Y, B 1.6 7
SR 44 TR, 4 R RNA 2 BUF R # % A R
cDNA, ¥ 3, PR#BERXF &S BHATLHEME,
TLR-4 5] 4 J¥ #| £ % .5'-TAA CGG ATT CCG GAA
TCC CTG A-3', T i##:5-CGA TTA AGG TAA AGT
CCA GA-3';NF-xB 5|47 /¥ | L .5'-TCA AGC CTA
AGG CCT TAA GG-3', Ti#:5'-GAA CCT GGC AAT
CCT GAA GA-3'"™ | (KB 1E $ B A& IR K Ao
A1 uL ¢DNA 25 pl 2 x Mix 3" 7 5" 3% 5] 47 (10
pmol /L) % 1 pL L X EH A 19 pl, it PCR L
HATRBL, A5 NFATH R, KA A&MH: 95C T
S ming 97°C 30 5.65°C 20 5.72°C 30 5,35 M E
F;72°C 2Ef# 7 min, K £ i € & PCR 524 o 4
AREH Ct {H, # 3t B-actin Y Ct H 3 — 1, &
ACt = Cty . ~Cty s, T AR F mRNA A3 + £ (&
PL AACE L% 7~ ,AACT = 27,

1.8 Lico A Xf LPS iS5/ THP-1 EREZAEH TLR-
4 NF-kB.IKKa, p-IKB-a., COX-2 #1 iNOS & H &KX
7K By 2N

SBR[ 13], 57 1.6, % 5 A mHiEF ok,
AP AL RE SR 24 h RO AL TR AT 0N 4B, A 4 e 3
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MR E A R, A BCA & &R E N 2R A &
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10% SDS-2R & ¥ Bt i % fix o 85 IR, 4 S n & & #F
AWK ERT Y TRAEEUE L ENE A H# 2
HRAAEZTIRE L, WER S%MIE4 148 0.1%
et R 20(TBST) 4% K EHH 2 h, i X —F1 )5 4°C
THEHE LA, A TBST 3 3 K, % K 15 min; fp X\
2R, RERKIEE 2 h, A TBST 3t 3 K, H K
15 min, G IR N K KX B &7 ECL B &, b F % i i 5
Ao Ea LT RE HEEZALTEA
% B-actin 8 L 1E .
1.9 FitZEHH

BL A SPSS13.0 34T St A, & 4L B AE
PLoxts R, 41 IR B2 R R O 2 04, T 4L 1R B
B 8%, P<0.05 h ZRARITFE X,

2 # R

2.1 PMA FEREREZHARSUERMBIER

E 2 SR, A% A0 THP-1 K% S i & 2 IF 40
L, 2 PMA 55 24 h J&5 , 08 P 2 A I REA:
K IARBDE S G RDE st A, 530k 11 ] —3L,

2. PMA %S 8120050 B R0 A TS M EL (x40)
Figure 2. Morphological observation of macrophages
induced by PMA in monocytes( x40)

2.2 Lico A %t THP-1 5L B & & 4 R 18 58 A9 54 Ml

I 3 ATH, Lico A MRBEETE 5~20 mg/L X
THP-1 2060 (%) 38 58 25 Te 0 i VE F, W =40 mg/LL
WA —E M HIVER (P<0.01,P<0.05) . #i%$E Lico
A VRIE 5~20 mg/L HF G057,
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151 HTNF-o KB 2T+ 55 (P<0.01) |, Hi i bl 25 st
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B 3. REGRE Lico A 3 THP-1 S LI E M mpniemmey 24 Lico A it LPS B SH THP-1 ENEZHAE TLR-4,
M % P<0.05,b K P<0.01, 5% (141 A, NF-kB mRNA ik 7k 7800
Figure 3. Effect of different concentrations of Lico A on the M5 BN, 525 LA A AR ZH TLR-4 NF-
proliferation of THP-1 differentiated macrophages kB mRNA FiA/KFEH BT 5 (P<0.01) ; SiimlZ

o8, AR HERE Lico A 41 TLR-4 NF-kB mRNA %k

2.3 AEBRE Lico A fEAARBREX LPS HSH KA FFE(P<0.05 5% P<0.01) , $&/K Lico A

THP-1 B K2R K i B F 5 i B 22 0 AL LPS 5S4 THP-1 E W20 ifd TLR-4, NF-
Al 4 v, 528 AL HR R B A TL-18 11L-6 kB mRNA #iA/KTF-,
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4 P<0.05,¢ 2 P<0.01, 5HE8I4 i,
Figure 4. Content of IL-1, IL-6 and TNF-« in supernatant of LPS induced THP-1 macrophages by Lico A(n=5)
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Figure 5. Effects of Lico A on the expression of TLR-4 mRNA, NF-kappa B mRNA, and TLR-4 protein in THP-1 macropha-
ges induced by LPS(n=5)
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P<0.01, 525 HAL LL#E; b A P<0.05,¢ A P<0.01, SR L,

Figure 6. Effect of Lico A on the expression of NF- kB, IKK alpha, p-IKB alpha, COX-2 and iNOS in LPS induced macro-

phages(n=3)

As T 1800 B0 DL IR 38 St RAE AN, Ross ™ 42
e As SRR RAEMESIN" . BRAX-E WA AL A
FE RGN SR As BEBR B EH | Rl
&S BBEHRIE F B F 5 P AR B AR SRR As BE
Herb iy B A% - A0 JEL R 98 43 A Y TL-1B8  1L-6 Al
TNF-o S5 2 VEAH MR 1, BE e #F iz 2R i R 4R | B
S0 4 354 5 LA STV LA L ) 32 B 40, fF As BE
HORWiik R | IL-1B BETM R b B ik 52 40
() HZ 52 e g v P 1 40 B 2 38 AR AT BB A B4 H
R TL-6 BERE IR R ANM T T T 40A S, MR

fEHE B A0 A AL OF 7 A e e SR . TNF-o i
5375 T HAB S AE DA 1~ , LE Gk 20 - . Wk 240 i 4 7% o)
VAIA 7 LA BORG B 21 1 72 A 200 AR TR S E
I HORSCHRAE T, BIFTE R, Bl kot A il AL B S o
F14 B A A2 SRR AT 3 WA Y TL-1B TL-6 Al TNF-ou
RAEN T, 38 2o -5 $0 A0 3% 1) 2 MR SR A
T AT i R 98 AT S IO A A A, 7 e O o ) 1L A 45 4
F GO LR I R HE 2 G BREME F

LPS JZ5 T RAE AW H 4 3 4 s Ak
FILA A i S R 305, 5 T B0 9F 008 IR AT
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B0 MR BERS B LPS S SRR, 4 M 4
FEARAS R AT, HAB X FRAL AR, J& 0 90 BR A% 240 M Dy e
(R AR, Toll #E5Z 1K (TLRs) & FER 4
REFNR M N B Z AR, WF9EIESE T TLR-4 5 A
ek o BERE AL 14 56 R fe R B D)) NF-kB 2
25 ML) G E M I, NF-wB A0S B A1 IKB-o JE A%
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M NF-kB ik I 477 24k, NF-xB iR &k
W il IKB-a SRR ILIE W p-IKB-o, T H% 2 5
BT G i R g8 SRy (45201 NF-kB 7E As JE
B ARAE SN R AEARALVE T, 5 As PR &
RIRAHEDI LR WL B B 0 M BE A4 LPS
Fo S R A0 M TLR-4 244 i i ol i 22
BARAR | 55 A AR RN E MR SR AR B B T iE NF-
kB, 5#2 IL-1B \IL-6 Fll TNF-a 25 2 Fh 48 i [F 1~ 1 184
i, DT 51 98 5 B2 N I K RN A8 P R RE (1 +F
g1 220 P TLR-4 AL 30 880 TLR-4 F3k
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A VRBERSE IR B . FEREAIZH b TLR-4 NF-
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TR K FEHEAL, R T — 5T Lico A 44l
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TR R LI, 52 AU g, LPS BRI 1Y
TLR-4 .NF-kB . IKKo . p-IKB-a , COX-2 Fl iNOS %5 [
FEIRI BN SR H A, AN R Lico A 41
AEA% 4K TLR-4  NF-kB  IKKao | p-IKB-a , COX-2 #l
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