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Abstract: To investigate the protective effects of nobiletin on LPS-induced RAW 264.7 macrophage cell injury. The MTT method was
used to detect the safe dosage of nobiletin. The release level of lactate dehydrogenase (LDH) was measured by the LDH assay kit. The level of
nitric oxide (NO) released in the cell supernatant was evaluated by the NO assay kit. The mRNA expression levels of TNF-a, IL-14, iNOS,
TLR4 and CD14 were evaluated by real-time PCR analysis. The expression level of NF-xB nuclear protein was determined by the western blot
method. Compared to the normal control group, the LDH activity and amount of released NO in the LPS-stimulated group increased by 4.12
times and 3.21 times, respectively (p<0.01), and the mRNA expression levels of iNOS, IL-15, TNF-a, TLR4 and CD14 increased by 2.73 times,
4.91 times, 10 times, 1.84 times and 3.53 times, respectively (p<0.01). Meanwhile, the nuclear expression level of NF-«xB in the LPS-stimulated
group increased by 2.50 times (p<0.01). However, the treatment with nobiletin at different doses decreased the activity of LDH and amount of
the released NO, while reducing the mRNA expression levels of TNF-a, IL-1f, iNOS, TLR4 and CD14 as well as the nuclear expression level
of NF-xB, compared with the LPS-stimulated group (p<0.05 or p<0.01). Nobiletin attenuates LPS-induced injury in RAW 264.7 cells through
mechanisms probably associated with the inhibition of TLR4-NF-«xB signaling pathway.
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% 1 Real-time PCR 5|45
Table 1 The primers for Real-time PCR

HEZ] L T
P-actin 5’-CGTGCGTGACATCAAAGAGAA-3’ 5’-TGGATGCCACAGGATTCCAT-3’
iNOS 5’-GCCCTGCTTTGTGCGAAG-3’ 5’-GCCCTTTGTGCTGGGAGTC-3’
TNF-a 5’-AGGCAACCTGACCACTCTCC-3’ 5’-CACCACCATCAAGGACTCAA-3’
IL-18 5’-TGTCCTGTGTAATGAAAGACGGC-3’ 5’-GCTTGTGCTGCTTGTGAGG-3’
CD14 5’-CAACAGGCTGGATAGGAACCC-3’ 5’-GCCACTGCTTGGGATGATG-3’
TLR4 5’-CTCTGGCATCATCTTCATTGTCC-3’ 5’-CTGCTGTTTGCTCAGGATTCG-3’
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LR, FAL2mL, FRANfNGEESS, BB EH IR,
LPS HiliZH (1 mg/L) J VPRI 2452454 (0.1 mg/L.
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CEB-A, 5 uL & H R, el & URIZLRE S 30
s, BTVKLE 15min, #EfE S min fE% 15s. A 1/20
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— BRI NN SX B AR, E 3 10 min,
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Fl NF-xB filNZ Lamin B [I¥ik, 4 CHELR,
TBST ¥ 3 &K, —Pi=iR FHE 1 h, TBST ¥ 3 X,
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Fig.1 Effect of Nobiletin on LDH releasing in RAW 264.7 Cell
induced by LPS
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FURRI AR AKCT10 5.12 % (p<0.01) , AT EER
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A LPS 15510 RAW 264.7 4HM0RE s AL IR Ik S M )
K, Sy RIBEARS] (625+34) U/L. (528+55) U/L
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Fig.2 Effect of Nobiletin on NO level and iNOS expression in
RAW 264.7 Cell induced by LPS

i B EFRTRBALI, "p<0.01; 5 LPS hligsa ki,
p<0.05, “p<0.01; M a: NO BAK-F; B b: INOS RIAKF,
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FINOS RiE¥JWEFE, 7T EFI(38+6) uM Fl
1.40+0.15(p<0.01); % T)IBRK R THfS, 1 mg/L. 5
mg/L 125 mg/L &2 HIIEENR> LPS 75311 RAW
264.7 A NO BEBUKF-ATINOS ik, HH NO /K

PO R FN(2544) uM. (22+5) pM FI(17+5) uM,
INOS FiA 23 3 P53 0.95+0.08.0.84+0.15 F10.7+0.14

(p<0.05 B p<0.01) , ZEFRIE 2,
213 N EZEAT LPS #5549 RAW 264.7 48
Jit, IL-18 A= TNF-a 49 mRNA & &K 697578
LPS 55 1) E W40 RS RE U 280 R 1 i ¢
IS I %o £ 3 4 L P43 £ P2 P St e KT LA By L A
s, o DLZ LR (R 9RE K IL-18 #= TNF-a 55
NEE, [Fit, R Real-time PCR 7522 Sk
IL-18 #= TNF-a &9 mRNA F£IAKF. SIEFHML,
LPS HIl¥1) RAW 264.7 4ifuf) IL-18 F1 TNF-a ]
mRNA RIAK - REF S, alFE T 491 551 10
% (p<0.0D) ; ST )IBREERE TS, 1mg/L. 5mg/L
25 mg/L B RS FIRE A RERER LPS 51
RAW 264.7 40 f¥) IL-18 AT TNF-a (135K, Ho,
EHIELN) IL-18 FRIBAT AR T 31%- 47%F0
59%; TNF-o LK mlFEAK T 50%- 54%F1 64%
(p<0.05 5% p<0.01) , ZEHRILK 3.

a 20r
£ 15f
g #H
S T
S‘ 1LOF T %
! *
= I T .
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b 25¢
20 #
g T
5
[+ L
g s T
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] 1.0+ sk
E T = I
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IE#HA  LPS 0.1 1 5 25
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& 3 )IIBREZZEXT LPS 5549 RAW 264. 7 4RBf IL-1 8 F0 TNF- a
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Fig.3 Effect of Nobiletin on mRNA expression of IL-14 and
TNF-a in RAW 264.7 Cell induced by LPS

E: HIERLAR, #p<0.01; 5 LPS g4k, “p<0.05,
p<0.01; B a: IL-18 £k KF; Bb: TNF-a &iAKF,
2.14 NIHREZET LPS #3469 RAW 264.7 48
JitL NF-xB & X 697576

NF-«B =2/ R0 RS R AR E S 551
B, F8A1 1% FH Western Blot = T NF-«B A% &
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Ml NF-«B &8 HRGKFREF &, a7 2.50 fis
(p<0.0D) , LB TNFRERETHUE, 1 mg/L. 5 mg/lL
F1 25 mg/L R 2= & AR HILREFRMK LPS S
RAW 264.7 4l NF-xB 4% 8 AFRIE K, 43 IR
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4,

NF-KB v - o s s
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Fig.4 Effect of Nobiletin on nuclear expression of NF-xB in
RAW 264.7 Cell induced by LPS

i HIEFAE, #p<0.01; 5 LPS Aa sz, "p<0.05,
“p<0.01.
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LK, Hodt, TLR4 23 5lF8MK T 41%. 50%F0 57%:;
CD14 MIZIAAKERK T 51%. 59%F1 62% (p<0.05
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Fig.5 Effect of Nobiletin on mRNA expression of TLR4 and

CD14 in RAW 264.7 cell induced by LPS

i HIEFAIR, 'p<0.05, "p<0.01; 5 LPS &ligiatt

3, "p<0.05, "p<0.01; B a: TLR4 &i&KF; B b: CDl4
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RAFIPTA AN, AT B A2 4iAE Byl IL-18 1
TNF-a 724K, Hagid/b4aiarh IL-18 #1 TNF-a
() mRNA £k A, R, W B SR 2541
PLRER, WHEEATE /% I8 IL-18 1 TNF-a 1
FBOKF B FRBACERAATHIEE IV . AT,
IR 1 mg/L 1) LPS HI# RAW 264.7 41, 45 FA
[ )RR TR 5, SR SRR, IFREL
KA LPS HB T2 RAW 264.7 4 IL-15 1
TNF-a [f] mRNA kKRG8, b4k, d& NO ™=
AERERS FEZ A AREIRAS, ] NO B 54K AE
FEs IR, tEAME R PRI, 51EF A, LPS
AEfZ 5] RAW 264.7 4 i1 1 NO 17T &
PLE RAW 264.7 40 iNOS ik /KN, 45%
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