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[ Abstract ] Objective: To study the effect of cytokines of polyporus polysaccharide ( PPS) on
lipopolysaccharide ( LPS) -stimulated J774, and to explore its anti-inflammatory mechanism. Method: J774 cells
were inoculated in 6-well plates with the density of 2 x 10” per well. The experiment was divided into blank group,
model group, LPS plus low-dose PPS group (1 mg L"), LPS plus middle-dose PPS group (10 mg-L~') and
LPS plus high-dose PPS group (100 mg+L ') were set up in this study. Each group had six wells. J774 cells
were polarized to inflammatory macrophage by treating with 10 mg -L ™" LPS for 3 h. Meanwhile, LPS-stimulated
J774 cells were treated with PPS of 1, 10, 100 mg +L ™' for 3 h. The expressions of interleukin-18 (1L-18),
interleukin-10 (IL-10), tumor necrosis factor-a ( TNF-a), interferon-y (IFN-y) and interleukin-6 ( IL-6)
mRNA were detected by real-time quantitative PCR ( RT-PCR). And the expressions of p38 mitogen-activated
protein kinase (p38), extracellular signal-regulated kinase ( ERK42/44), p65 mitogen-activated protein kinase
(p65) protein were determined by using Western blotting. Result; Compared to blank group, the percentages of
IL-18, IL-10, TNF-a, IFN-y and IL-6 mRNA of model group were significantly higher (P <0.01). It meant the
inflammation model was successfully established. After treated with PPS, the expressions of IL-18, IL-10, TNF-«,
IFN-y and IL-6 mRNA were reduced. And the percentages of p38, ERK42/44 | p65 protein were decreased (P <
0.01, P <0.05). Conclusion; PPS could reduce inflammation in LPS-stimulated J774 cells. It might be

achived through the mitogen activated protein kinase (MAPK) pathway to reduce inflammation damage.
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1 #FHE
1.1 Z0iEkk /N BUE W40 i &R 40 B Bk 1774 () %R

AP BERE O SR E R .

L2 2 mlR HEZ(ZARPHEEE
Polyporus umbellatus T 2B K IEE 2 H, &
O 92% , EIHA YA PR Rl S 41 ) , DMEM 1 77 B
(t5 NYA0793) , Wi ( Gibeo, it 5 J122751) , i 4
M3 ( FBS, Hyclone 73 #], it %5 GVJ0081 ) , TRIZOL
(Tnvitrogen , #t 5 47303 ) , 180 %% %3R85 & ( Thermo, 4t
5 00112927) , %¢ 6 & it PCR X F & (¥ K, it 5
68298 ) , If Z B (LPS, it 5 055 B5, Sigma ) , # 2 1
p38 22 Z¢ TG AL F Il (p-p38, CST, USA) | i %
b p65 22 2L 516 AL 5 11 I (p-p65 , CST, USA) , 4
H M 98 1 8 O (ERK, CST, USA) , #5 iR 1k
ERK(p-ERK,CST,USA) , GAPDH #i {4 ( 21 {5+ f
H YRl A BR 2 7l ) , HRP-goat anti-rabbit IgG ( CST,
USA),

L3 fYas 7500 RS2 50 & B YR R G
(ABI,USA) ,#8# ¥ % & 0> ¥l ( Beckman ,USA )

2 FiE

2.1 4iffIEsE 5% 4rdH MR A 100 mL-L™

1) FBS (4 35 55 H 52 0 M, 450F R 37 C,5% CO,,
SZOS AR 2S 4, LPS BRI ZH (10 mg- L"), LPS +
BEZBE . T mAEA, EE MR,
10,100 mg- L',
2.2 K IEE LN LPS i 510 J774 40 1L-18,
IL-10, TNF-o, IFN-y 1 IL-6 mRNA By 254 T
TUE W 41 i3 h 5 TRIZOL W 4 4i g, SR J5 42 Bt A
RNA, $2¢ B 303 5 s ol F) & 3 W B8 1 wg RNA i 5%
%K ¢DNA, L cDNA R g § 44 1L-18,1L-10, 1 #I
K 2 TR M (Arg-1) (9 FE R 4R 15 Fr Bt # B/ cDNA &
BRI & 05 Sk, % mRNA 300 5% 5% Oy cDNA, LU
cDNA g 4 Mg # 47 1L-6, Arg-1, 1L-18, 1L-10, iNOS,
TNF-a, IFN-y mRNA [ 55 X 4 05 Bt

SIYEER ST H T : GAPDH JE K 514 L iff
%1 5'-GTTTTCAGGGATGAAGCGGC-3', R ¥if ¢ 41l
5'-TGGGATAGGGCCTCTCTTGC-3";1L-10 %t A 3] ¥
b JE 51 5'-TACTCGGCAAACCTAGTGCG-3", F i
J% % 5'-GTGTCCCAACATTCATATTGTCAGT-3'; IL-6
A B W W F S 5'-GTCTTGGCCGAGGACTA-
AGG-3", F e J¥ 5 5'-TACTCGGCAAACCTAGTGCG-
3% IL-18 # W B9 F % ¥ %1 5'-TGGGATAGGGC-
CTCTCTTGC-3", F % J¥ % 5'-CCATGGAATCCGT-
GTCTTCCT-3"; TNF-a 3 8| ¥ I ¥ 51 5'-GTGTC-
CCAACATTCATATTGTCAGT-3", T ¥% J¥ %1 5'-TGG-
GAAGAGAAACCAGGGAGA-3';iNOS J[H 2| ¥y I Wi
J$ %51 5'-TGAGTTCCGAAGCAAGCCAA-3", F iif J¥ %1
5'-AGACCTCAACAGAGCCCTCA-3",

¥ RT-PCR % #3 11-6, iNOS, IL-18, 1L-10,
TNF-a mRNA X3R5 5 . %M RT-PCR {5 &
BEHIAN 2 x SYBR ®  Green 10 pl, I F e8] 44 ik
JE 0.4 wmol - L™", ¢cDNA £ 4z 10 wL, DEPC /K 12
pl, RN R R 20 wL, # BRI & i Ry
WASPE 95 °C 10 min, 28 PE 95 °C 15 5,60 C 34 s 8
K ,45 IER, L GAPDH fCh NS R 1 275 ik
TR X P g e ik R
2.3 KRGS LN LPS i S 1Y 1774 41 p38 Ml
ERK & AR R ILNIEN W E v g 1774,
457 LPS P[] 5] & Y 55 %5 Z2 4 T 10 3 b, 3| 1 [iH]
JEWCER AL, FH RIPA 25 11 24 fifk W 24 fidk 4 JE i 4R 8
EE LRI e B, L 50 we HE AT AR R R K, AR
W% ZHEXT LPS 5 519 p38,p65 , ERK42/44 &
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Tl R Tk 32 3R K - 1R 52 )

2.4 FdssrAr B SPSS 11. 1 {4 it 2% 4 bt
Bl DL x s FoR, AL HL R B K 2 O 22 0 W
2,0 P<0.05 WA HES,

3 #£R

3.1 X} LPS SRy J774 40 Hfd 1L-18,1L-10, TNF-a,
IFN-y 1 IL-6 mRNA 520 LPS i 5 J5 A W 1Y
IL-18,IL-10, TNF-a, IFN-y, iNOS FIIL-6 mRNA 3%

rEHAE, SEAAMEEARITEER (P <
0.01) , %% uE LPS 5 5 iy R AE B A BL ), LPS 5 7
J774 RAEFEAVLS T ORFFI S 2T HlE, 5
TR ZH A LY, R R 20 i BR F f) 3R ak RIS, 4n TL-18,
IL-6, TNF-o, IFN-y, iNDS, A & it %% 2 % (P <
0.01) , 2/ SAKHiM:, [FHF IL-10 mRNA Kk &l
B A5 25 22 M T ) 1 R T AR R 2 e A1, A AR
HAM2ZERAHRITFREX(P<0.01) W% 1,

Fx1 BESHEXLPSESH J774 @IlEE F mRNA I RESHHM (x +5,n=6)

Table 1 Influence of PPS on the relative expression of cytokines mRNA in LPS-stimulated J774 cells(x +5,n=6)
25y e g o - Aac
415 .
/mg-L IL-18 1L-6 1L-10 TNF-a iNOS IFN-y
2 - 1.01 0. 02 1.02 0. 03 1.05 £0.05 1.01 £0.10 1.01 £0. 04 1.08 +0. 06
FER - 8.34 +0.89"  5.95+0.40"  5.41x0.12"  1.62+0.09”  2.59 £0.08" 6.99 +0. 15"
LPS + fi % Z 4% 1 3.61 £0.427  0.93 £0.05%  2.26 £0.06%)  1.50 +0.06%  2.57 £0.11% 0.97 0. 05%
10 2.94 +0.15”  0.59+£0.05  1.67 £0.07%)  1.62+0.08%  2.26 +0.03% 0.50 +0.01%
100 3.2220.227  0.45£0.022  1.71 £0.06%  1.42+0.06  1.99 £0.01% 0.36 0. 02%

e HA A D P <001 SREBAL Y P <0.01,

3.2 X LPS i S 0 J774 401 8 ¥ N F kB
(NF-xB) p65,p38 ,ERK42/44 & [ % 35 10 5

LPS Jili#% % S 1774 4188 3 h J5, NF-«B p65, p38
EHBRARLIRDE LA NS AALER

BEER(P<0.01), ERK42/44 B R 1L A~
M. %5 T7H% 2T 13 hjs,p65,p38 HH
WL AL 55 BB 2 L AR W] R FEAR (P <0.05) , W
K1, %2,

R2 HEEZENLPSESHN J774 AAEEEHEMNREENFIE (v £5,0=3)

Table 2 Influence of PPS on the expression of protein in LPS-stimulated J774 cells(x +s,n=3)
a3 2’3%(7&&*]? p-p65 p-ERK p-p38
/mg-L /GAPDH /GAPDH /GAPDH
2 - 1.12 +0.07 0.57 £0. 03 0.11 £0.03
HER - 1.77 0. 15" 0.65 =0.08 0.50 +0. 04"
LPS + J % 2 h 1 1.81 +0.10 0.69 +0. 01 0.58 +0.08
10 1.12 0. 10% 0.51 0. 02% 0.07 0. 01%
100 0.98 +0.07% 0.34 0. 04% 0.08 +0.01%

WS A P<0.01; SR 4] 4> P <0.05,

ronc W - -
PP38 i ——
GADH - D D e W e

A. ZS2H B, BEAIZH (LPS 10 mg-L ") ;C. LPS + X Z 051 mg L'
ZH;D.LPS + J4 % £ 8 10 mg-L ™" 41; E. LPS + J§ % £ #¥ 100 mg-
L4

E1 ¥EgiEX LPS 55 J774 48 p-p65,p-ERK,p-p38 BB
RIEENHI

Fig. 1
protein in LPS-stimulated J774 cells
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Influence of PPS on the expression of p-p65,p-ERK, p-p38
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L-18, TNF-a, IFN-y F1 IL-6 , 4k 52 1 Sy 30 38 15 5 0% 1k
G 0, [) 2 5 A A 2 T S A5 A1 SF 1 5 TR
PRAETT ) o BT 3 e VR W AR L T o 2



21 B 3 M)
2015 4£2 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol.21,No. 3
Feb. ,2015

TR AR I A L I 4

AR, J774 40 M 25 T LPS S AR L Y
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% Z W5 i 5 B A A2 fk TLR4 254,
EREII=R A OROR SRR o S [P 4 PR E i
PG ELVE A I TLR4 AZ AR A ) e i R I+, 5
HARE B % Z WG e 1855, S fPE iR . J774
Mz LPS W 5% 2T HUE % 205 s
Z WL [E 456 TLRA 24K, 55 % P M 0TS 1774 B g
S R, DT S 5RO A B Y e

MAPK J& LPS 5% 1 B I 20 i 7% 16 55 22 19 R IE 18
%, p38 Fl ERK & H {5 5 5% S 45 oy o 22 i 5 13
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AT 5 W, AN 0 B R A R B TR
Ak, 32F G B AZ PN, 0TS A N Y BR A SR, DT 1k
Fi R 20 L, 53— ZR 0 B0 P I 2 5 PR Y e
P NF-kB {5 538 B A 4 43 ML S 38 | R 2
o7 A4 B3 B, 5 M 4 RE A BT L R B A AR R R GA
T 5 2 5 S R IB AL, p65 & —DECH 20
8 1% A 1 W5 A4 A 3 i 2 1, PO AL S, RT OR a1 40
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AH R 1 A Tl TR A A, 5 22 00 D T e U ot 41
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