<978 - AKX & HhAE  Drugs& Clinic H32% Fo#l 20174 6A

ZILEREEXTAE % HE15 S RAW264.7 4 A 4 fE [ 5z RO #0514 A

Fo oAy mEET
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W OE:. BE HTFEOEANEREEZESS RAW264.7 41508 R I 3EIVER R AERALE. 5% SRABEMEE LG
(MTT) VL7 #7508 N R RAW264.7 41 5S4 00 o  fis 2 5 b 3 RAW264.7 41 il 24 h S 40 S RERE Y, G5B i
1 h FHFOENREE 2.5+ 5+ 10, 20 pmol/L TRALEE. %) & PCR AR RAW264.7 41 il P9 AH IS HT A A S I IE KT AT iNOS
IO 27T Y i B AL T RAW264.7 1L 24 h, Western blotting VAl Keap1/Nrf2/HO-1 15 53 4 A1 5< 8 (A Al Keapl Nrf2.
HO-1 H Ko Sl R 5 8 F Nrf2 7EMR R NI AL, S5R S0 IRALLER, 2 00 A TR AH S 1 4
I RAW264.7 4035 11, 25 AR L (P<0.05, 0.01. 0.001). ZF003% Pl B IS 2 8HE S RAW264.7 41 i
iNOS 7K (P<<0.001), HnAH e Hi LB L HO-1. NQO1 mRNA 7K. ZF0 3% P BEHIH] Keapl 23, W40 Nrf2 1 HO-1
BOKTMFRIE. g g OENERTEIIRZ 0 S0 5000 RN, JLAEFINLEI T e 5305 Keapl/Nrf2/HO-1 {5518 ¥ M1
PEFEAEE HO-1. NQOL mRNA Fik/KFAi%.
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Effect of andrographolide on inflammation suppression of RAW264.7 cell induced
by lipopolysaccharide
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Abstract: Objective To study the anti-inflammatory effect of andrographolide on inflammation suppression induced by lipopolysaccharide,
and explore its mechanism. Methods Cell viability of RAW264.7 cells treated with andrographolide were analyzed by MTT assay.
Cell inflammatory model was established with RAW264.7 cells treated with lipopolysaccharide for 24 h prior to incubation of 2.5, 5,
10, and 20 umol/L andrographolide for 1 h. Anti-oxidative enzymes and iNOS were evaluated by quantitative real-time polymerase
chain reaction. RAW264.7 cells were treated with andrographolide for 24 h, and Keapl, Nrf2, and HO-1 expression were detected by
Western blotting. Nrf2 distribution between cytosome and nucleus were analyzed by immunocytochemistry. Results Compared with the
control group, cell survival rate of RAW264.7 cells were decreased treated by andrographolide in a dose-dependent manner (P < 0.05,
0.01, and 0.001). Andrographolide could significantly inhibit iNOS levels in RAW264.7 cells induced by lipopolysaccharide (P <
0.001), and could increase the levels of related antioxidant enzymes genes HO-1, NQO1 and mRNA. Andrographolide inhibited the
expression of Keapl and increased the expression of Nrf2 and HO-1 protein levels. Conclusion Andrographolide can inhibit the
inflammatory response induced by lipopolysaccharide, and its mechanism may be related to activation of Keap1/Nrf2/HO-1 signaling
pathway and regulation of expression levels of antioxidant enzymes HO-1 and NQO1 mRNA.
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O IR N B IR BHEY) % 003 Andrographis
paniculata (Burm. f.) Nees ) EEG /Ly,
RN B G . PR R, FOEN R B
D TSR T 0 AR IR, I/ B AR B0
SIS TE], - HO6 = PSS B i M A S 2 P4
R, O RS ER T 5 RS IR ) B A2 B T I AR A A
i, o 20 A I LA B i T e A Ve T
T3 HRAE 20 P IR A TR A IR /D B A i
BAFI NO IR, 2 W 2800 P I AT G % 3
M, BET SRR RAE R R L, SN
B R RE A L ey ST = I Ve SR A= REE 1Bl
RO FIR TR B R TR
ST, JTAER,  BEAT R IL 25 EAE ] S LA
FOBK RN, WAHES) 7703 ARG RN H . D
I, ARSI 0] 2RO P BT 2 B 5 5 1 9T
I PRI F A EHLHIEAT T .

1 #8
1.1 “ARf

/INEL LGN i 2R RAW264.7 T [ R B L
TR0 %

1.2 R S5EM

DMEM R 5236148 (Gibeo, 55 12800017)-.
0.25%JBE 5 BT (Gibeo, $85 25200-056). T
Rk 2zrEh (PBS, Invitrogen). fRZFIMLiE (FBS,
Gibco, 575 16000-044), WEM:EE (MTT, Sigma).
“HIEVA (DMSO, Sigma, USA). 4',6-diamidino-
2-phenylindole (DAPI, Invitrogen), %04 NG ()5t
HOH=98%) TRZ M. KM T Sigma
¥, Trizol, PCR 96 4L, PCR 96 fLE M T
Invitrogen A ], c¢DNA il & SybGreen T
Roche, 100 mm A fuli5F= 0L, 6 LAk 96 FLAR (J}

% NUNC).
1.3 {8

Thermo 3111 24 CO, 357746 ; Infinite M200 PRO
BEMAY; Olympus 85 ¢ BAlEE; Nanodrop UV
GG AL (Thermo); %86 3E & PCR 41X (Roche ).
2 HiE
2.1 ‘YHAEIES

RAW264.7 4l i35 77 4F DMEM 15959 (& 10%
FBS, 1%XP1), HUETE 37 C. 5% CO, KiF#4h
Bigt. ZRIHMEEIREE, 0.25% 688 4L 2 min,
¥ 10% FBS [ DMEM 1l 4k, B0 )5 25 B,
INGN M BE FR T BN, 4% 1 0 10 [ LL Bl R 2

BrivEEFEILg, BT 40 AL AR,
22 {ABETEAEN (MTT X3)

WO AR I 40 i, 2BRIH 8535258, PBS
Vo1, 0.25%MEEE 1k 2 min, % 10% FBS 1)
DMEM H kAL, B0 55 B3, TN IR
R, AR SRS 5X
10%mL, LARESL 100 pL FF 96 fLERH, MUETE 37
C. 5% CO,K55% 24 h, 205N 04 104 25, 50
100 pmol/L % /L% P R4k 4215 7% 24 h, REFLIIA 10
uL MTT, W4t 4 h, LB B3, BFLINA 100 pL
DMSO, #%) 10 min, 7£ 490 nm P, FBEbRACEE
R (4) fH. SEEER 3 K, IHEFLEN
B 4 B vE J1 1 52m . KM Graphpad Prism 5.0 #X
PEGEvH o A
23 WHREE PCRE

WORHE AR A e, 4% Bk ik eE 4 i,
L 5X10°A/mL, %4l 2 mL # T 6 LK, Wil
ZHEALEE RAW264.7 41 24 h #3741 i 4 REAR R,
HEREHT 1 h 25 PO ENBRTIARBE, F TV ¥ PBS
Ve 2, AEFLINA Trizol 1 mL, #%& 5 min, ##%
F) 1.5 mLiRE . A 200 pL & 47, B TR RA
#VEA) 15 min, 12 000 r/min &0 15 min, /MOEL
H B3 450 L, EEALRERPE)ZE A EDE.
NEERRRD 450 pL ARE, BT IR RAI MRS
15 min, 12 000 t/min &5-C» 15 min, #H _EW, U0E
B4 S mRNA, i 75% 2 800 2 i, LB LR,
JiCE I XU T, T RNA-free /KR, IE4E 260/280
nm ARKEIILEL RNA 5. 4% DNA J 5% Kit 360
FH1E, K mRNA % DNA, W3 1, 4% Q-PCR
LA PR, A H IR R R IA K

#1 /R INOS. HO-1. NQO1 EHE k. Tis514
Table 1 Forward and reverse primers of iNOS, HO-1, NQO1
and f-actin in rats
LB Gl 2] s
iNOS forward: 5-GTGGTGACAAGCACATTTGG-3' /Ml
reverse: 5“GGCTGGACTTTTCACTCTGC-3'

HO-1 forward: 5-CCCACCAAGTTCAAACAGCTC-3' /Il
reverse: 5-~AGGAAGGCGGTCTTAGCCTC-3'
NQO1 forward: 5-TTCTGTGGCTTCCAGGTCTT-3' /Ml
reverse: 5'-AGGCTGCTTGGAGCAAAATA-3'

B-actin  forward: 5“-TGCTCGAGATGTCATGAAGG-3' /M,
reverse: 5S-TTGCGCTCATCGTAGGCTTT-3'
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24 ZFEBRIEENTE (Western blotting) 3%

FOAWEE: BOSEERIAMANNL, 4% BTk
WA, BL0.5X 10%mL, %41 2 mL # T 6 FLIR,
P20 5%E N B AL T RAW264.7 41010 24 h J5, FHTA
[f) PBS ¥t 2 3, AEFLIIA RIPA (55 2 FBEHIHIF)D
100 pL, 7EVK_EZ4# 10 min, F40H05] 18] T 4008,
A4 1.5 mLiRE, 12 000 r/min 2.0 15 min, b
TN AN 24, B35 8E4T Bradford B (01558
M, loading dye 58t IR HIGHIZ 104
el 78 4320, /K 2 10 min.

(1) SDS Mg Lk s HURH )i o 1) 41 B 2 i
FEE] SDS #tfierr, MK R4k 80 V, 30 min,
AYBEIR 120V, 120 min). (2) % (300 mA, 120
min). (3) B H 5% R GE ] 1he (4) —
PiWFE: Keapl, Nrf2, HO-1, B-actin 5 —Hii%dt
PR BECH], 4 CHRbid . (5) ZPiwaE: H
5% NR A Wi iR vt B I T, BT, S
A 2 h. (6) ECL 2ff: DL NRF2 15 5 B (0%
71 SFN 1 M BH 24, ECL W (36 Keapl. Nrf2.
HO-1. B-actin 252 (17K,

2.5 GRMAaLE

BOHCAE IR 400, 4% Bk e ae 4n i,
P 5X10%mL, 545 2 mL FiT 6 LA, HIZE0E RN
B b HE RAW264.7 4IH0 24 h J5, 2R IH IR FR3E,
FHA 1 PBS ¥t 3 3, A1 4% PFA =¥ F 15 min.
P54 ) PBS %% 3 3, 0.1% Triton X-100 %3605 &
5 min, TAM PBS ¥t 3 i, Nrf2 $ifk 4 CHFE L
B, TRV I PBS % 3 i, —PHiiFH 2 h, DAPI %=
P 30 min. 7EZEGEIEL NI,

2.6 FitEDH

KH Graphpad Prism 5.0 AF3EAT 45 0H 50 #T s
GERILL xts Fon. ZUELLE, 7 ZEFERER
R 20T, 7 ZEARTERER AR S A
3 #R
3.1 AFRIREFLENEEI RAW264.7 HHREIE S
=ppA)

EGE MR A 25 umol/L I, 4B AT AET .
B IR FEIL 50~100 pmol/L 1N, 4 g i 0 2%
TS, RULEZE M EEYE (P<0.001). BIHZEC
HE R FERGE N 2,51 5+ 104 20 pmol/L, W% 2.
B0 AL LG, o 0 3 N TR A 2 A DG M b 0 )
RAW264.7 40035 )1, ZRHAAG IR (P<
0.05. 0.01. 0.001).

£2 TOEMBESN RAW264.7 FRE N FMC X £5,n=6)
Table 2 Effects of andrographolide on RAW264.7 cells
viability ( X+s,n=6)

415 W EE/(umol-L™") A RAEIE R Y%

pagisy — 104.3£3.0
O N I 25 94.0+4.2
5 81.3+8.7"
10 78.3+6.0"

20 73.849.5"

25 35.0+2.0™

50 233+2.1"

100 223421

Syl " P<0.05 T P<0.01 "7 P<0.001
"P<0.05 "P<0.0l "P<0.001 vs control group

32 FLERBEMFIESESS RAW264.7 ZHAf
M iNOS EE 7k

JEZ ¥ii5 S RAW264.7 40 /il P iINOS 7K F- Tt i,
HMMBARIERNRAEFTEZET KRR, @i
Q-PCR S 56 A5 Wl 2 /0 5 N W6 X g 22 B 15 3 1)
RAW264.7 4L INOS LK AT HI5Em, 4550
* 3. AIREKW, FOENNRRZE NG 26T
S RAW264.7 il i iy iNOS mRNA 7K 7-(P<0.001).

=3 FLENEMEZEFS RAW264.7 HEA INOS
mRNA 7KFERIZM ( x+s, n=4 )
Table 3 Effects of andrographolide on iNOS mRNA stimulated
by LPS in RAW264.7 cells ( X5, n=4)

21 51 W /(umol-L ™) iNOS mRNA ik
pagisy — 1.0£0.0
Y — 8.4+0.7"
ZEE N R 2.5 5.140.4"
5 3.540.7"%
10 1.1£0.3"#
20 0.7 403"

XA TTP<0.001; SRR P<0.001
""P <0.001 vs control group; “*P < 0.001 vs model group

33 FLEANBEAHEZEES RAW264.7 A
A iNOS EHKF

IR Z ¥ S RAW264.7 41 il Py iNOS 7K - Tt =,
Lign e iy RAE RN R AEGEHEEY SR, Wit
Q-PCR 52 56 A% W 2 o 3% P4 i 6 g 22 4 % 5 11
RAW264.7 41PN iNOS & (/K FIsm, 455 0
B 1. g5 RRI, 500 N R e W I 2 b
T RAW264.7 41 i N iINOS H H K F-»
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X B 2.5 5 10 20
20 R/ (umol-L ™)
B1 FOEABEMESEES RAW264.7 1A iNOS &
BT
Fig. 1 Effects of andrographolide on iNOS stimulated by
LPS in RAW264.7 cells
34 FLEABGMFIESESS RAW264.7 AR
R E BB E E KT

PUAE AL B AT T v] e 40 R A BT R TS B A
Ko FHLIENBEINEIG 285 1 INOS nl g &1
YA LR HO-1 F1 NQO1 /KPR ﬁ;;
Q-PCR 5 46 A Wl 2 40 3 1A TR 0 I 22 M0 15
RAW264.7 41 /2 4 HO-1 FI NQO1 ﬁtlﬂ@ﬁﬁ%ﬂn
iR 445 KW, 720 N R B A HS 0 HO-1
AINQO1 mRNA /K- ()3, H LA 22 7k Wt
X
F4 FLENEMEZHEES RAW264.7 ZHHEA HO-1 0
NQO1 mRNA KBS ( x+s, n=3 )
Table 4 Effects of andrographolide on HO-1 and NQO1

mRNA stimulated by LPS in RAW264.7 cells
(X£s, n=3)

. B HO-1 mRNA NQO1 mRNA
2453 W /(umol- L")

Kik wik

X — 0.940.1 1.0£0.1
A — 12.5+8.4 1.3£0.6
EINE 2.5 14.8+£10.8 1.54+0.9
s 5 15.849.1 24+2.0

10 20.9+13.0 73+6.6

20 323+22.0  29.0%+17.0

3.5 FLERAESEIE Keapl/Nrf2/HO-1 {5 5@ 8%

PUAALEF HO-1. NQOI1 [k %Z Keapl/Nrf2
{5 8. 0N ERR I HO-1 A1 NQO1 K /K
SIE AT RS PR Keapl/Nrf2 {5530 4 ok 52
o DRI, did Western blotting SZI6A I 28 0r3% P
BiiX) Keapl/Nrf2 {5 5l B 1520, 25 WK 2, 4
R, FOENERRE D EIIH] Keapl 21K, Hn
Nrf2 Al HO-1 ik,

HO-1
Nrf-2
Keap-1
B-actin
X SFN 2.5 5 10 20
700 % PO/ (umol- L ™)
B2 ZHLEAESF Keapl. Nrf2 #1 HO-1 ER KBS E

Fig. 2 Effects of andrographolide on Keapl, Nrf2 and HO-1
in RAW264.7 cells

3.6 FLEMESHEAN Nrf2 BY4HREZ 5
Nrf2 VB — A2 7, NG A Be s~
WA ALEE, W HO-1. NQO1 JEK /Ko 2 i Py
BHA I HO-1 F1 NQO1 HE [KI/K~P- 1A v] i 2 18 ik
PN Nrf2 (A% A RS2 B, Rk, 38t 4o 9% 40 i

A7 B AT I 27 N R Nef2 R SR S5 4% 70 A
sz, 2RI 3. a5 RERN], FLENERGE W
N Nrf2 2% W RRIA

%L FE P B/ (umol- L™

B3 FOEAREEX Nrf2 R 5%0 eI
Fig. 3 Effects of andrographolide on Nrf2 distribution
between cytoplasm and nucleus

4 itig

RNEE oo SORARFEARRE, IR, 25E L i
S5 2 PR IME, S RIRE ST 2P Bk
SEREREALIT AR R R I M e
i 5 s i R RME R . B e — S
%, WIEZHE, A, W IFN-y fEEMTE 0L T,
B WWIE, — BRI, SoWVrE RaER

T, WM - HAAE S U INOS, MRS
COX-2 5. XELGRE R 1 X ot — 0 5 i 4 }ir“

Hnam, e AR 1 iINOS £ it —25 42 1% NO #1 PGE,,
BETT SR AAE W10, X e g K7, 1 iNOS %
V2 I, I NF-xB, AP-1%%, 4k, &
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W FARIE R I — Lo hT A, 20 35 G- 1
(HO-1), 4 iNOS Wi id#E, M HO-1 &
Keapl/Nrf2 (NF-E2-related factor 2) {5 5l 1) T
W, FESZRE RN N2 B, B,
Keap1/Nrf2/HO-1 7£ iNOS i, nJ fge g f
VEFITS, JF Keapl/Nrf2/HO-1 15 51l , 76 A%
RS OL T, MI2Z A Nef2 12 DL Keapl 4545,
HEMIRE 2 AR, — HAZAN I 258 m, kg,
B N, BEOE S, Nef2 SHEARZIN, A
T YA T W AR AT S DR ) s,

TEAMTTTH, @SR 2 HEE T RAW264.7 4
M INOS iRk I RIERAL, I 5RIA T INOS
PR NO, FESEME— DA @i MTT
VRIS 00 I BT RAW264.7 40 1K) 22 445 3k 57
&, - PRIEEIXRE N, FOENRENT R
BIFIHT RS . Q-PCR K western blotting 45 %
W 280032 PN T 2 3 IR 2 05 5 RAW264.7 41BN %%
FEAH G 7 INOS mRNA KA [ IMERIE, il R HE
PRIEM. T HO-1 25 iNOS M,
Q-PCR /% Western blotting Wl & 45 538 W 28 Lo 3% P 1R
JWL 8 n HO-1, NQO1 S LE K N iNOS.
M HO-1 % Keapl/Nrf2 {55 il#%, #t— Western
blotting 25 L2 B 27,0058 A Bl i f | Keapl, BEJl
HONef2, BB Nef2 AR, AREEH R AL
R [ 3R I5

SR PTIR g0 3 P G T BRI I B Keap 1/Nrf2
155, RhIEALEFE HO-1, NQO1 £ik ik
ZHET T RAW264.7 40 = AE (1) 200, & AEHI T fg
5 R T i R AT K.
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