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(1. JHEAKXSE, @ &7 530021; 2. JHFESRE, % &7 530001 ;
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[HE]
A IEH A BRI BHPEZG IR SRR 5 mg - kg™

B B9 AR R AT IR MAPK {5538 B 10040 i Jig 22 (LPS) 5 A PR RAE R HLH] . 753% :60 HL SD KB AL 7>
- d gl 5P A 200,100,50 mg - kg™

- d7'dH, DL LPS [A] R bk S S 8

PSR RS, PR TR B4 il (A 20 3145, ELISA 0% 135 M R BT+ (TNF-« ) 4HREA 28 6 (IL-6) T ¥4 248 it 1) 85 ¥ 0
1 (sICAM-1) ; RT-PCR 431 [ 411 il MAPK {55 % p38 , ERK, INK R ik, SR SHRIL LR, 8 200 mg - kg ™' 44>
0L FA 200 B A4 85 55 1037 TNF-e, IL-6 , sSICAM-1 7K SF-B B REAG (P <0.05) , 141l ERK, JNK JE P A T (P <0.05) ,p38 K %
RTGIT2 2R IR PR W E MG LPS 175508 M 4 E r9VE FIALHI 5 5T R MAPK {55 B h ERK, JNK 5 [K 3R 3511 %

ARAAE R TR K
ES 40

TR R B Y 1 R Mangifera indica L.
B, PR (mangiferin) 275 B 14 R G
Gy, M RIRZ A &  EZ T P HIE
S EABHFRP IS L L 2 B A B B
% ¥ (lipopolysaccharide, LPS) J& 4 5 B YL M 4 i
PR I EE AR I T2 — P 29N 5 LPS i
Ak 22 28 RS 1 A H BX B ( mitogen-activated protein
kinase , MAPK) i {5 350 1) 3 252 V. Il PR 98 i %% V1) A
el P MK GO A R B AN I . A
FELA LPS [B] 1B F2 i Dk 7 55 2 37 19 K Bl A M 48 A A5
R BFFEXS G, %8 28 [A]50) 02 R 1 X 1 18 M A
AIBTARAE L, IF00 20 BRI I 45 MAPK {5 51 fif Ak
PRI 3R T A AT A RN 4 T REAIL ]

U b

L1 3h%Y)  SPF Gt heftt SD R 60 H, ik
220 ~240 g,y [ W] R 17K v 5k SE R S W AT R 2
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T 18 M SAE s MAPK {5538 [ 5 JE PR Gk

S S LI AL AN 98. 6% L, it 5 20081217,
B b Z B (A el R A ) s B R ik JE s
VA3 1) 25 B0y A7 BR 2 71 ) 5 R A T8 g 22 4
( JE [ Sigma 23], ML R 055:B5) 5 41 B
(B SV AR s LA/ 2R 6 (1L-6) , fgg SR AL A
T o (TNF-o) , AT 200 B[R] R B3 1 (sICAM-1)
) ELISA 3 ] & 9 o 3£ B R&D 2~ & 7~ i
(201004 ) . Z1 4 Jifd 24 i W L &0 RNA 32 O] &
Qucant ¢cDNA %5 1 454 X7 & .2 x Tag Plus PCR
MasterMix 127 & X5 0 Ut RAR A AL 28 |] 7 il o NF-
kB FEPH PCR 5197/ FiAE T ml Bt A .

1.3 XaRids A0 h B (R SRORS BT XA
AN 3 Multiskan MK3 il #5 {% ( 3& [E Thermo Fisher
Scientific /A ] ) ; T-gradient Thermoblock #f: & PCR 4%
(7% ¥ Biometra /A &) ) ; PowerPac Basic Hi3K{¥ , Mini
Sub Cell GT 7K-F-Hi UK, T-2A BEFE AR 3 B AL (26
[E Bio-Rad A #])

2 ik

2.1 ZhWordH SRR RIS S22 R
BEAL Sy IE 8 41 (AR 3R K ) BERIZH IR JE AL (5
< dTh) HE R P G R 4 (200,
100,50 mg - kg™ +d ") A4l 10 B, BRI Tk
JERNH 51 R 45 ) 1 4 g B R K T 1 ¢ LPS
(200 pg - kg™') , IEH 4SRRI R A BEER K 4L

mg - kg™’
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4 J8, HUES LPS JRk HIFIRHES 4525, 3k 4 T,
2.2 MRARIESAEE ST 4 AR, DL 2%
2409 40 mg - kg™ i 0 SRR e, T M e ik 2
B 6 mL, o 1 mL HF42 0 44 1 mL i
AZLAN %W 3 mL YA, #E 5 min, 4 °C,10 000
r e min” BLG 1 min W LA, HRAE T - 70 C
RT-PCR [ ; H4y 4 mL & H# % 30 min J5F 4 °C,
4000 r - min~' B0 5 min RS MLTE, 2GR T
~70 °C 4 M3 TNF-, IL-6 , sSICAM-1

2.3 Sl EHAME HR4A i 20 wL, i e g R
P 380 pL, s 43RS 5 78 A A0 LT Eiop 2k AT 1 A
a4

2.4 RT-PCR il (240 p38 , ERK, JNK LK ik

iz B R & U A T R A D IR, R B 40 A
RNA, L& RNA 4R Oligo dT H 5|44 M cDNA
it H R 5 NS LA B-actin (519751 544
PR R ARE WL 1, PCR WA :2 x Taq
Plus PCR MasterMix 25 pL, | F #5114 2 plL,
¢DNA 2 uL,ddH,0 19 pL, PCR JZJi £14:94 °C T
AFPE S min,94 CAFPE 45 s, 3B & 45 5,72 CHEff 1
min,30 MEIR,72 CHRA LM 5 min, PCR
SR CRHMER S NS ILEP =4 5 L,
RAT, ERET 3% Bils b sE IS E AT K Sl bk (5 V
«em ™' x 60 min) , BB AS S BT AN RE 8 7
W 255 IR B I 1 A A AR O 3 DR ARG AR X
Tk,

#1 PCREIWIMGER
Gk PRI B 1Bk R

I ‘ : :

i T /bp /C
p38 CGAGACCGTTTCAGTCCATCAT CAGTCTTCATTCACAGCGAGGTT 319 56
ERK CTCTGTCATTGCCACCA ATCCACTCTCCATCTCCAT 387 56
JNK CTCGGAACACCTTGTCCTGAA CCATTCTTAGTTCGCTCCTCC 389 54
B-actin CACCCGCGAGTACAACCTTC CCCATACCCACCATCACACC 207 60. 4

2.5 [filiE TNF-o, IL6,sICAM-1 £ SRA] IL-6,  AZEFHEAGIE L,

TNF-a,sICAM-1 iy ELISA Al =550 &, 4% Bh) &
UL BRME, LI Expert Curve 1. 3.8 i £ 405 Bt
THEARAEIN R LA T, 73 SR Sk B
2.6 Zitabr A TFEEEIL v 25 FOR,
L SPSS 13. 0 Seit ik it 47 2 M REA R 45 L 328
J5 25 5 AR R B R R 7 22 73 B LSD A r, 7 22
ANFFEHER ) Kruskal Wallis BLANFG 5, L P <0. 05

3 45

3.1 PRI Am LSRR IR AL
A5 BRI If P 40 R S i (P < 0.05) . AR
RUZH AR, IR JEAA S 200 mg - kg™ - d 7 PR IRAF AT
AN LPS 5| A il (20 i S B i (P <0.05) ,
100,50 mg - kg™« d ™" PR IR R R A A 40 R
BUAZE R TG L 3k 2,

£2 KELIMALMEES p38,ERK,INK J:H ik (% £5,n=10)
20 5] FlHE/mg - kg ™! WBC/ x 10°4~/L p38 ERK JNK
EH# - 7.28 +1.94 0.275 £0. 057 0.295 +0. 053 0. 191 0. 051
el - 13.15 £1.75Y 0.413 0. 079" 0.368 +0. 084" 0.299 +0.061"
R Iers 5 8.39 +1.62% 0.286 +0. 047> 0. 288 +0. 060% 0.228 +0.051%
B 200 8.49 +2.03% 0.412 0. 061 0.302 +0. 062% 0. 236 +0. 0662
100 11.67 £1.21 0. 424 +0. 063 0.334 +0.073 0.283 +0.058
50 12.24 +1.24 0. 401 =0. 057 0.352 +0.075 0.300 +0. 046

H: SIEW LR P <0.05; SO KD P <0.05,

3.2 PERAT XTI 4 p38, ERK, INK 3 (K 3R 3k 1Y
e H5IEW A i, R4 p38, ERK, JNK 3 [A]
FikBE (P <0.05), SEAHLE, KEMR

AT RN LPS 5 R i 1 40 p38, ERK, INK J K]

Fik FIH(P <0.05) ;200 mg « kg ™" - d PR AFA]

A S 4] LPS 51y 1 41 i ERK, JNK B[R 335 |
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(P <0.05) , {HXF p38 FEPNFRIARABE R ANA Gt
PRI T I 5100,50 mg - kg - d TR

600 bp
500 bp
400 bp

R T4 p38, ERK, INK JE[H % ik , {022 B K42
B2,

300 bp W W e e e wew D38319bp

200 bp W W W W W s -actin 207 bp

100 bp
Marker A B (©

600 bp
500bp

400 bp we—
300 bp

S e M "MW WM ERK 439 bp

200 bp G WP WP WP WS W ;207

100 bp
Marker A B (0] D E F

A BB, B C JRJEMA D, HERTT

D E F

600 bp s
500 bp s

400 bp — — s JNK 389 bp
300 bp e

200bp s WS WIS WS WS N W [-2ctin 207 bp

100 bp
Marker A

AL E. PR TR F PR R AL

B &41KE p38, ERK,INK 3Kk

3.3 HHREXTIME TNF-a,1L-6,sICAM-1 /K15
M 5 IE R 4 b A, B A Y TNF-a, 1L-6,
SICAM-17KF- i 3 i (P <0.01) , SR R,
WIEHS 5 200 mg - kg™" - d 7" ELAE AT 0

LPS 5|2 i¥ I 74 TNF-a, IL-6, sSICAM-1 7K - F} 55
(P<0.05),100,50 mg - kg™' - d ™" PR E KD
REAR I TNF-o, 1L-6 ,sICAM-1 7KV {H 22 5 o4t it

%3 KEUMIE 1L-6, TNF-a,sICAM-1 K3 (% +5,n =10)

2H 5] K4t/ mg - kg™' - d7! IL-6/ng - L™! TNF-a/ng - L~ SICAM-1/ng - ™!
EH - 594. 78 +263. 45 61.86 +14. 10 179. 62 +60. 38
ALY - 1.304.76 +162. 74" 119.49 +10. 15" 366. 03 +38.73"
K ers 5 632.02 +148. 612 62.80 +9. 74% 201. 67 +48.93%
oA 200 833. 89 +190. 86 68.96 +10. 87% 213.57 £59. 022
100 1 169. 03 +263. 37 113.84 +9. 10 329.70 £79. 23
50 1 179.32 +180.29 115.59 £14. 12 335.73 £77.22

T HIEWA "D P <0.01; SR KD P <0.05,

4 Wie

TR S R AE AT (/) B i I AR R R
B SR RO 1 i A 2 | A BB T U R AT
RIS A B/ R G A R 45 ) e 496 A P % AL
TR B BR PR 26 i 5280 ) Xy B AT 35 40 o) AR
FAU22 PR AT P I T SR AR 1 1
WP L R VAR, LA TR R
TR R A IR SOEAE T T LPS
IS B ROV e T BUR G JAE A 13 1) e A 2L S I

- 1800 -

2 ST AT XA G LPS 3 T A ) 2 AN 1
MAPK {5545 53 4 005200 , A5 B T ) 1T SR 4 4
R P 28 RE BV FH LA

HFL SR NFEAE 3 45 5 JO0E % UIAH DG iy 28
MAPK {553 % : p38 i 4 . MAPK 41l g 415 5 9 35
W (ERK) 8 8% c-Jun R 30 ( NK ) 18 5
ERKS 3@ %™ . 5T LPS {5 516 40 g 19 15 5 (i F
FRLE R, T LPS B 46155 (0 40 i P A% 338 2 A
S S i IR S5 1) T R AR, MAPK {35 553 %



China Journal of Chinese Materia Medica

36 6513 ) o 2 2 ok
2011 47 H Cony -

Vol. 36, Issue 13
July, 2011

15 LPS SURAF 51O 40 i 3 1% 36 rp B B AR, 2
NPl LPS i S 9 i S0 A TE eSO

14 1R B pE Y R B, LPS i 5E 5 K i iy
LPS 454 8 1 (LBP) 45 &, #1455 T 40 Jifg 2 1 1)
CD14 43, UL LPS-LBP-CD14 &£ &Y . 5 B #%-
EL AR /) TLR4 454 580 TLR4 1 3R G i
&, T2 A 1 MD-2 1Y% B R, 3% 4k 1) TLR4 Jf A
FEAR G5 4 Y M 5 N B 4% Sk 2 1 MyDB88 ('myeloid
differentiation protein, BEFE ML E 1 88) , [ A /5
FITE 1 SZARAH 3% (1L-1 receptor associated ki-
nase, IRAK) 255, 330 IRAK (1) B B iL, AR5 5
IR RBE R T 32 AR AH 2 K F 6 ( TNF-ac receptor asso-
ciated factor 6, TRAF6 ) A 5. 1F F -1 H 5 B 1k, 34
I MAPKKK, MAPKK & H T i iy £ 2155 70+
p38,ERK, JNK, i J5 3B s K1 AP-1 5% il i
junt A1 fos 754k, S84 0E H TR KR F A
I, MAPK {5538 19 32 2245 %57 1 p38,, ERK,, JNK
e LPS 5 5 1 18 M A E Th 43 18 1 OCBEME Y £ £
AHFFE TR ZH K R 4% 52 LPS Rk i 49 5, 4
il p38, ERK, INK J [H 23k B dik i TIE 4 (P <
0. 05) 5 S e 58 i 200 Jid 3 53 5 356 A 1) 9 3L A B 45 B
A0 40 M TS I0E A A8 A A M I T
TNF-a, IL-6 , sICAM-1 7K 1 35 5 FIEH 4 (P <
0.01) , 47 MAPK {5 7l % PF 3 2 5 1 R 38
LPS 175518 P 58 E 1 5 2 U, O T Ok p38,
ERK, INK J [K % 1k ] GE 2 41 il )1 & R AE 1) — A
HorE

TR I 1 40 B LPS 75 5 (9 18 14 48 JF ik BE
FEP AR H B EAE SR R, I E A, TE AR 20
J p38, ERK, INK H [H ik B 0 B, 5 B e M
TR EFIR M RAERSFFEAAE . AT R
7R, He5Z LPS TE SR BUTERE 18 45 T 12 R 200
mg - kg™« d7UF, AL 40T A 1V TNF-a,
IL-6, sICAM-1 7K 24 i 2 AR TR ZH (P <0.05)
FERALE AT A4 S ) LPS 35 S 1048 M 4 e AR 75
ARBFFE IR R, 45 TR SR 200 mg - kg -
d™' AT B T A4 ERK, INK 5 5 2 1k (5
HHLHE P <0.05) ,fHXS p38 HEARIBFEMITR /N, 1y
GRS PR R 3 T ERK INK 2[R 3k A]
AEJE 2 AR ) LPS 55 18 P R AE 19 200 1
Pl Z—.

g5 BRI R RO A ] LPS i S 012

PESAE , IEA i 936 77 2800 5 HAM il ERK, INK 2
PR S 3R 5%, /s 22 SR T BEAE R R T 12 1Y
LPS FHICAE P ST 136 97 75 1 H A B2 1 9 A
fio SR, PR AT ARG (200 mg - kg™ - d ™)
JrRE SR I B ERK, INK 3 R 2 1 T, B 1 55
FEEBRA RN R, S BU B 0 I N A 58 220
R ARV S T A5 P Y C- 2 T S A i
HA R 0 DR AR ADURT B 2R T AP SR ) A A
FEAT S At DR s T R il B A SR (1 45 ke

i AR T LA TT AT 2 AT
[ &% 30Hk]
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bacterium that transforms mangiferin to norathyriol and inducibili-

Effects of mangiferin on MAPK signaling pathway in chronic inflammation

WEI Zhiquan ', YAN Li’, DENG Jiagang’* , DENG Jing’
(1. Guangxi Medical University, Nanning 530021, China;
2. Guangxi Traditional Chinese Medicine University, Nanning 530001, China;
3. Dana-Farber Cancer Institute, Harvard Medical School, Boston, Massachusetts 02115, USA)

[ Abstract] Objective: To investigate mechanism of inhibition on the lipopolysaccharide induced chronic inflammation of man-
giferin by the regulation of mitogen-activated protein kinase (MAPK) signaling pathway. Method : Sixty SD rats were randomly divided
into normal control, model control, positive drug control ( prednisone, 5 mg + kg™' + d™') and mangiferin (200, 100, 50 mg « kg™

-d™") group. The chronic inflammation models were established by intermittent injection of lipopolysaccharide via the tail vein. The
leucocyte count was measured. The levels of serum tumor necrosis factor alpha (TNF-«) , interleukin-6 (I.-6) and soluble intercellu-
lar adhesion molecule 1 (sSICAM-1) were detected by enzyme-linked immunosorbent assay ( ELISA). The reverse transcription-poly-
merase chain reaction (RT-PCR) was applied to evaluate the expressions of p38, ERK, JNK gene of leucocyte in MAPK signaling
pathway. Result; Compared with the model control, not only the leucocyte count and the level of serum TNF-a, 1L-6, sSICAM-1 but al-
so the expressions of ERK, JNK gene of leukocyte were markedly reduced in mangiferin (200 mg - kg™ - d™') group (P <0.05).
However, there was no statistics significance for the expression of p38 gene bhetween the model control and the mangiferin (200 mg -

-1

kg™ - d™") group. Conclusion: As a possible mechanism, the regulation of mangiferin on the expressions of ERK, JNK gene of leu-

kocyte in MAPK signaling pathway was involved in its great inhibition on the chronic inflammation induced by lipopolysaccharide.

[ Key words] mangiferin; chronic inflammation; MAPK signaling pathway; gene expression
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