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BWE BfY AAEREFDREEaI RAW 264.7 69346 A, 48T L Treeg E A L) . 3%
KNG % ¥ (LPS) #FRAW 264. 7 mfe X AR, £l pva . (1) M A EF L% 5 A, 0. Z a4,
LPS 28 .LPS + R & & (50,100,150 pg/mL) =R F4, MTT Eanmie s &%, (2) —8ALR(NO) .
A& 1B(IL-18) MR R T a( TNF-o) ZGNZ 6 (IL6) ik 554 6 4, 8. 2§41 . LPS 4.LPS
Fo R sk B R 3 (50,100,150 pg/mL) 28, LPS + BAY 11-7082 [ # B F B (NF-«B ) #7 4] #1 | 41,
Griess ##Mm NO %4-it3 ELISA %40 IL-1B. TNF-a & IL-6 5k, (3)#F 54 — &4 £ 58 (iINOS)
53 AAEE-2(COX2) MRNA A& & R ik Ry R Ml & B £, £aF 3% k2 & PCR 40 INOS &
COX-2 mRNA 7 -F % 4, Western blot #: iINOS & COX-2 & & kikK-F. (4) @) . sahets + NF-xB
Fok R W3 4B E G LPS 41 LPS +150 pg/mL( & KR E) =R F 42248, Western blot #7) 2a
MR amiadiF NF-«xB p65 Ha Rz 2, R (1) 5T a4t LPS A2 % %K RAW264.7 @ oA &
#(P<0.05);%5 LPS 211k4:,50 ~150 pg/mL = R F T4 2 sk RAW264.7 %0 fe 38 38 £ 2 % % 0 (P >
0.05), (2) 5= a4s ,LPS A NO.IL-13 . TNF-a.IL-6 it E 2 F & (P <0.05) ;5 LPS 4rkik, ik
50 pg/mL =R F 4228 NO. TNF-a ik R 2 F LS (P>0.05), 3 4 &40 NO,IL-13. TNF-a. IL-6
Sk E R EMAL(P <0.05), (3) 5% Gk, LPS 41iINOS.COX-2 mRNA Ak G Rk FH T EHF
(P<0.05);5 LPS 413t4:,50 ~150 pg/mL =R F 4220 INOS.COX-2 mRNA &% & &k 2% T
(P<0.05), (4) 5= &M, LPS Awmf/i F NF-xB p65 & & 2V, @it Pl % (P<0.05);5
LPS 203t 45,150 ug/mL =R F A2 A mie/i + NF-kB p65 & a2/ 5, @iz &aT v (P <
0.05), &5 F=RFTa@TH NF-kB 155 8%, M7 HINOS COX-2 & ik B A% £ BT 9ok, F
A LPS #54 RAW264. 7 @ fe % 5 .
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ABSTRACT Objective To study the protective effect and mechanism of mangiferin on inflamma-
tion induced by lipopolysaccharide (LPS) in RAW264.7 cells. Methods RAW264.7 cell inflammation
model was induced by LPS. The experiment was divided into four steps: (1) Cell viability experiment was
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conducted. RAW264. 7 cells were divided into 5 groups, i.e., blank group, LPS group, LPS +different con-
centrations (50, 100, 150 pwg/mL) mangiferin groups. The cell viability was measured by MTT assay. (2)
Nitric oxide (NO), IL-1B8, tumor necrosis factor alpha ( TNF-a), and IL-6 secretion experiments were
conducted. Cells were divided into 6 groups, i.e., blank group, LPS treatment group , LPS +different con-
centrations of mangiferin (50, 100, 150 pg/mL) groups, LPS +BAY 11-7082 (NF-«B inhibitor) group. De-
tection of NO secretion was detected by Griess assay, and the secretions of IL-18, TNF-a, and IL-6 were
detected by ELISA. (3) Inducible nitric oxide synthase (iINOS) and cyclooxygenase2 (COX-2) mRNA
and protein expression experiments were conducted. The groups were divided in the same way as that in
the cell viability experiments. Real-time quantitative PCR was used to detect the changes of iINOS and
COX-2 mRNA levels. And the expression levels of INOS and COX-2 protein were detected by Western blot.
(4) The expressions of nuclear factor-kappaB (NF-kB) in cytoplasm and nucleus were detected. The
cells were divided into three groups, i.e., blank group, LPS treatment group, LPS +150 pg/mL (final con-
centration) mangiferin co-treatment group. The expressions of NF-kB p65 protein in cytoplasm and nucle-
us were detected by Western blot. Results (1) Compared with the blank group, the survival rate of
RAW264. 7 cells was significantly reduced in the LPS group (P <0.05). Compared with the LPS group,
50 -150 pwg/mL mangiferin pretreatment had no significant effect on the proliferation of RAW264. 7 cells
(P>0.05). (2) Compared with the blank group, the secretion levels of NO, IL-13, TNF-a, and IL-6 were
significantly increased in the LPS group (P <0.05). Compared with the LPS group, the secretion levels of
NO and TNF-a in the 50 pg/mL mangiferin pretreatment group had no significant changes (P >0.05), but
the secretion of NO, IL-18, TNF-a, and IL-6 significantly decreased in the rest groups (P <0.05). (3)
Compared with the blank group, the expression levels of iINOS and COX-2 mRNA and protein were signifi-
cantly increased in the LPS group (P <0.05). Compared with the LPS group, pretreatment with 50 —150
pg/mL mangiferin reduced iNOS and COX-2 mRNA and protein expression levels (P <0.05). (4) Com-
pared with the blank group, the NF-xB p65 protein was significantly decreased in the cytoplasm and in-
creased in the nucleus in the LPS group (P <0. 05). Compared with the LPS group, 150 pg/mL mangiferin
pretreatment increased the NF-kB p65 protein in the cytoplasm, and decreased it in the nucleus (P <
0.05). Conclusion
ting NF-kB signaling pathway, thus further inhibiting the expression levels of INOS/COX-2 and the secre-

Mangiferin intervened LPS-induced RAW 264. 7 cell inflammation possibly by inhibi-

tion of related inflammatory factors.
KEYWORDS mangiferin; lipopolysaccharide; inflammation; nuclear factor-kB pathway
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SEb%, 5111607201704 , 40 :98.1% ) .

3 KA EHUA LPS(3[E Sigma Aldrich A
A, L5 015M4077V ) ; RPMI-1640 #5353 (£ H
Hyclone A+, #t5 : AD17321264 ) ; JA 2k 3% (LA,
41| Biological Industries /2wl , it :1741844 ) ; itk
H B ( UL {4 %) Biological Industries 723 A, it 5.
0035017 ) ; 8 2 A4k 55 2 W BT (L R E Al it
5. AD20170804 ) ; NF-kB p65 —#i.INOS —#i .
COX-2 —Hi B it AL M AR i B S — Bt (5
5354 :8.5.9 .26 ) ¥y 5 3% [E Cell Signaling Tech-
nology /vl ; B-actin —#i 418 1 H3 —471 S 41 i A%
5 AR AR AR & (5 4 50 AA128
AF0009 .P0028) 11y [ 58 = KA W B AR 58 fr 5 3
SR £ (A5 : M20100) Fil qPCR X FI & (5
M30510) iy A 4t 5t & X & AW R A R A Al B
RNA H: =5 & ( LA TR A RA A,
it5: D714KAB099 ) ; ECL 1k 24 & 6k 7 & (3%
Bio-Rad /A #), 47 5: 17050625 ) . 311 I 4 ity 1% 5%
¥ (£E Thermo A H),SW-CJ2FD % THE &
(IR 42 2820 W) ) , DSZ2000X 1 {3) & W ik (&
PR C R EOR A BRA R ), LD5-2A BRI 5.0 Al
(AL B R BT 8 A FRZA R HH-4 B304 1 Y /K
W (LA Sinm R EHEamRarn),
Thermo Multiskan GO £ 3 EERF1r{Y ( 3£ E Thermo
/5#]),ChemiDoc XRS + fb2: % )t XRS + (£ H
Bio-bad /A Al ) o
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4.1 YIMAFEIER SRA MTT 34600, 4440
2 AR IRZH (LPS AbHZH (LPS + A [a) ik 1 R
(50,100,150 pg/mL ) FAbFEL B £k KO B
RAW264. 7 41 LA 1 x 10° A/ L Y % & $% Fh T
96 fLMrH, 4R BE 4 ~6 h, B E 3 MEFL.
ANTa) e BE i T AT TAL B 1 h, 25 7 0k BR 4 A
LPS AbFEZ A R B 25 (15 3R 38 . Bl S R AL
JIA 1 pg/mL LPS A FE40HE 24 h, FE4NHEES F74%
i 4 h, BALINA 15 uk MTT, IG5 G, W2
A Y, LA 150 pL — LK, 37 CE
10 min, 14 3 K B AR {0CRE I 450 nm 4k 9 O %% 32
(B ANMAIXTAETE R (%) = (25 HO0% BEE -
2 AL A ) 1( 25 EI A BE AL 4 6% B (E -
2SEFLEBIE B ) x 100% , 25 11 7L o5 35
% MTT .DMSO L,

4.2 NO.IL-1B.IL6,TNF-a 2 K F R
Griess ¥ER I NO ¥ i, ELISA K0 IL-18.1L-6 .

TNF-o B2, 202 R - 25 6 BRAH  LPS Ab B4 |
LPS + A [a) ik B 1 2R 1 (50,100,150 pg/mL ) Ht b3
20 LPS + BAY 11-7082 ( NF-«B ]| #1] ) 2 &b B 4H .
RAW264. 7 4L 2 x 10° 4~/43FL K %5 BE 2 Fh T 6 1L
R, A0 B O B S AN [ o R A o SR A B BAY 11-
7082 WALHE 1 h, BEfSREALINA 1 pg/mL LPS 4b R4
fi24 h, W50 pL E3E 2= HH 96 fLikH T NO
WPERS I, Bt J A5 FL A 50 wL B e iR 7, 8L
5 minj5, BALFIA 50 pL N-1-Z5 5L & 4 — ik
F, FHBEFR AR I 545 nm WG RER. 55 43 1 4% B
100 pL E3FBZE IL-1B.IL-6 . TNF-o HUIA T B B b b
11,37 CHFHE 90 min, VAR IENR 5 IR FlIGEFLINA
100 pL MAEW R PR TAEW,37 CHEFB60 min, ¥
VRRVEMR 5 Ko BEFLINABRZE &% TA/EW 100 L,
37 CHFE 30 min, PG5 K. LA 100 pL
WY, #5637 CIEHE 15 min, FFLIIA 100 pL
LIRS T ST BN 450 nm ARG A

4.3 iNOS.COX-2 mRNA 7KF RIFSZEHE
FE PCR KM 2 43410 - 45 L 6 BR 4 L LPS Ak !
4 \LPS + A[AH = 4 (50,100,150 pg/mL) Hsb
HZH, RAW264. 7 41l T 6 fLikHr, 25k 2 J5
%A 4.1, RALE RNA $R GG & P2 B 4mHL 6L RNA
JEE 145 cDNA, L cDNA WA, A B 135 H 5|
Yy, 3647 HISEEE 3G . ARSI LR 1, B-ac-
tin 519 B gAY TR A R (B662302) .
Y AR AR Y BASHCh : 94 C 305594 C
55360 C 15 ;72 C 10 s, %6k, HE 2 ~ 4 4
TR 40 MG i 4, DB [l Ct {8, I A
FERI AR XS FR ik i, TR A R A R R E =
2—(ACtErI<J%waCtW§%w> ,;H\:':F' ACt = Ct i%’fﬁéﬂ - Ct §
X HRZH

®1 5WIFsI%

N AT EE71:2] S (bp)
COX-2 F:5'-CCACTTCAAGGGAGTCTGGA-3’ 20
R:5'-AGTCATCTGCTACGGGAGGA-3’ 20
iNOS F:5'-CCTGCTTTGTGCGAAGTGTC-3' 20
R:5'-CCCAAACACCAAGCTCATGC-3' 20

4.4 iNOS,COX-2 HHFiL/KF Western
blot ¥ FH #iA i, INOS . COX-2 & Kl i),
Yo 20 2 AE BT iR 4. 3 AR AR A A, 2
RIPA 2 ik 2L 4 ff1, 12 000 r/min &.0> 10 min,
WV TE BRI, BCA & FH A8 I3 77 & i) B
EEWE, E R4 SDS-PAGE HiL Ik B )5, ¥
% PVDF B [, I F 37 CHIBAS 4 WiE I 1 h,
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FH TBST LA 1:1 000 #ifE—Pt, T4 CHEFH PVDF fii
. T TBST B IEEVE 3 Wk, 5 TBST Fi s
0 BT 37 CHEE PVDF i 1 h, Bl )5 ] TBST
PRI 3 ¥k, 3R H ECL k47 .44,

4.5 ST A0 A% T NF-xB p65 2 7K F
Western blot LA . 4538 3 41: 25 I XF
HEZH LPS AbFHZ]  LPS + 150 pg/mL ( &AWk i) &
WAFHEAbFEZH . RAW264. 7 4ifudft T 6 fLAk, 41
JEE S5 FH 150 wg/mL PR 3F AL HE 1 h, b5 AR 1L
A1 pg/mL LPS 4bFRAM 24 ho >R AHA M 5 A
Sk A P iR & 2 B TR L RAW264. 7 4
Mz S A L B . B Mk B U 2 M Western blot
JikE 4.4,

5 %ZileFJik R SPSS 16.0 %k k47
AT A BHE A 3 koM Ny S g A R, FiaE D
X =5 Fon, ZURINLECR FRE R 7 25007, %
FrPEIT Z LRI LR LSD 3 5 7 26 AN 55t 241
6 5 48R FH Dunnett's T3 i, P <0.05 J 25 5%
EEME -

# X

1 HHMMATERR(ER2) SFA40K,
LPS 41 41 il A X 716 R T I, Z2 R A R E X
(P <0.05) .,50.100 150 wg/mL T 545 Fikb FHZH 40 AH
MG LPS 4L, 2 7Tt L (P >0.05) .

2 K NO.IL1B.IL-6 . TNF-a /Kb # (% 3)
a4 s, LPS 4 NO . IL-18 . TNF-a . IL- 6 Y4}
W, Z R A GITEE L (P <0.05) . 5 LPS 41

T2 HKUAMPAATELE (%, xxs )
25 n AT LA A5 3
Z=H 3 100.00 +0.98
LPS 3 83.38 +4.47"
LPS +50 pg/mL 1554 3 82.17 +4.45
LPS +100 pg/mL F3R4H 3 83.37 £2.38
LPS +150 ug/mL #2584 3 84.30 +4.62

E: 55 Ha4l4, "P <0.05

H#,50 pg/mL 2R WAL EEA] IL-18.1L-6 4330 i
F FNI%(P <0.05),/H NO, TNF-a 43 G 2. & 25 1k
(P >0.05);100.150 pg/mL = 5 4 7 kb B 24 |
BAY11 -7082 Wikt F 4] NO.IL-1B.IL6 . TNF-a %}
W B (P <0.05) .

3 &4 iINOS.COX-2 mRNA K 7%& Mk KFE
(B 1,764) LPS 41 iINOS.COX-2 mRNA K&

A 1 2 5 4 5

iNOS 173 bp
COX-2 197 bp
B-actin 174 bp

B 1 2 3 4 5

iNOS [-*- — - --.| 130 kD
COX-2 | i W~ | 7240

B-actin [- — — — —] 42 kD

T:A 2 DNA HIK;B & Uk 1 28 F14l;2 2 LPS
2;3 K LPS +50 pg/mL -5+ 41;4 4 LPS +100 pg/mL
WAF4H 35 9 LPS +150 pg/mlL R4
B 1 4 iINOS.COX-2 mRNA F7E 3k K ik

%3 K4 NO.L-1B.TNF-o.IL-6 KFEILE (xxs )
25 n NO(wmol/L) IL-18(pg/mL) TNF-a(pg/mL) IL-6 (pg/mL)
l=] 3 1.27 +0.76 51.77 +15.83 305.41 +12.22 42.37 +2.54
LPS 3 31.42 +2.59" 272.21 +27.45" 1204.26 +23.88" 314.68 +38.26"
LPS +50 ug/mL #-54F 3 27.35+3.39 185.98 +37.44% 949.52 +136.76 253.84 +35.81%
LPS +100 pg/mL =4 3 14.79 +1.97% 152.81 +22.34% 680.27 +13.29%4 205.83 +50.89%
LPS +150 ug/mL =544 3 9.18 +3.03% 95.59 +32.36% 490.52 +70.49% 59.11 +15.20%
LPS +10 wmol/L BAY11-7082 3 5.17+2.21°% 82.10 +19.40% 343.77 +35.89% 78.85 +18.73%

H5E A4 E, " P <0.05;

5 LPS 4K 4, 4P <0.05

R4 K4 INOS.COX-2 mRNA KEMHEKRKFHE (x+s5)

iNOS COX-2
25 n
mRNA E{E mRNA EH

=H 3 0.97 +0.09 1.07 £0.05 1.03 +0.08 0.97 +0.04
LPS 3 3.19+0.10" 3.46 +0.06 " 1.71 £0.05 " 1.85+0.05"
LPS +50 ug/mL #=5:4F 3 2.62 +£0.06% 2.90 +0.09% 1.67 £0.07%2 1.67 +0.06%
LPS =100 png/mL P 1H 3 2.26 £0.12% 1.45+0.06% 1.34+0.04% 1.19 +0.04%
LPS +150 pg/mL R4 3 1.62 +0.07% 1.21+0.05% 1.12 +0.15% 1.13.20.07%

U S A4lEEE, TP <0. 0555 LPS 41 A, AP <0.05
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FREBERE, ST AALEER AR E (P <
0.05), 5 LPS #HI#%:,50.100 .150 pg/mL 1 H4F
LIRS, &40 INOS ., COX-2 mRNA & [ %357k
SEREAG, 2R AT X (P <0.05) .

4 KA A A% T NF-kB p65 7K
A (E2,465) LPS 44iiEffih NF-xB p65 &K
BER AR, S AR ERA
it X (P <0.05), 150 wg/mL 5 5 1 7 4b 3
)5, LPS i 519 NF-xB p65 AL /b, 4 il Jii v
NF-«B p65 &k L, 5 LPS 4 iz R a4t
2 X (P<0.05),

A 1 2 3
PO5 | W S e | 65 kD

B-actin | M- S S 1O D
B 1 2 3
P65 [T S — | s D

AUETTHI | W S S | 42 kD

A SRR ARG B MR EEE A 1 A% E
212 A LPS #4133 4 LPS + 150 ng/mL 374
B2 FAUm A% S NF-xB p65 & H%REKT

=5 KA AR NF-«B p65 M
TRKFHE (x£s)

NF-B p65
2153 n
21 i i gt} obA
ZH 3 1.05 +0.04 1.01 £0.04
LPS 3 0.50+0.04" 1.83+0.06"

LPS +150 pg/mL £33 3 0.79+0.05% 1.24 +0.12%
TE: 5% 44, P <0.05; 5 LPS 414k, 4P <0.05

i

RAEAEZ B L P A4 B 2R
HA B IPTR BRI R G JnE ) 0 i A
I B AE T S A RAFRRCR . H AR R
HRPLRAE AT 2 5 P AE2GR0CE b 3 AR AL
AOBIETE 1A R Bl 50 e 200 R A 5 SR SO ) = 22 4
N, IEHNEOL T, B A T EORAS 75 LPS 250
WE BN , REWS il 22 R SAE A1 5T, AT
NI ARAEA AR, LPS e il T4 2% [G 9 M i 40
BErp B ARSI A 30k . FEIRSM LPS SR
AN AT v 1 W 20 2 7 AR R A I SE T 4

IL-1B.IL-6 Jz TNF-a %5 Fl R JE 4 5 4 NO, PGE, &
ROS %, HA 7o 540 IL-18 S TNF-a X 7]
FAF R AN, 4248 40 A =25 B 22 1) 9 0 A 5 I
AR, IR IE RV . NO Fll PGE, 42 I Fh 5 1)
RIEA . WF9EBoR, 16 LPS HIlBT , B 40 i 7= 4=
#) NO & PGE, T %1 iNOS 1 COX-2 i 524 ,iN-
OS F1 COX-2 it 15745 NO K PGE, 75 48 1 i v 3
H AR LR EIER T . ABFAS RE R, LPS
AE E 55 RAW264. 7 40 il 235 2 M 4 i A+ (IL-
1B.IL-6 J TNF-a) 7 ARG ARAEAT LI EF(INOS J¢
COX-2) MR ARAEA T NO, T RF5 % LPS i S
SEREAT T A0 M TR B G Bl A AR G i 4 i 7 o

NF-xB &—FhE B W77, B 5Pk
GPEPR T SIE N S 2R A F SRR, NF-xB 5 IkB |
IKK J& NF-«kB {55 % ) £ 20 1. #EREW
NF-kB 5 IkB JEHUE G, A 7E T 4IRS . 40l
BEOE G, IKK 23 1kB R LT 5 NF-xB 55, B
JitH NF-xB , W B 1 NF-xB Hh 41 it 5 3F A 40 oAz,
L1 DNA 454 e iR a2k . AT s
RER, TR RE R FE MH LPS 75 %19 NF-xB p65
PR A, SE T30 NF-«B 3% . NF-xB 41 i 5
BAY 11-7082 1 HLAT A 15 .

il , 2 5 RAE R4S W B 1VF 2 5 T 88 %
NF-«xB By ¥, 454 & K+ 40 IL-18.1L-6 Jz TNF-
o AR - B8 B DR B ™ AR IR R 4 E A IO T il
COX-2 FIINOS' 2" | iR , 15 45 AT il -4 ol
NF-kB {5 53 % 16 M , 15 1 70 42 R PR 7 A5G il S
HA Ay TR, RIEPIRVER .

L ETRU A v

2 % x #t
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