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[ Abstract ] Objective; To study the anti-inflammatory effect and mechanism of Ginseng Radix et Rhizoma
polysaccharide on inflammation factors caused by lipopolysaccharide ( LPS) -induced macrophage in mice.
Method: RAW264.7 cells were cultured in 6-well plates with the concentration of 2 x 10* cells/mL. The cells was
divided into blank group, model group, LPS plus dexamethasone group, LPS plus Ginseng Radix et Rhizoma
polysaccharide groups (31.25, 62.6, 125, 250, 500 mg - L™' ). RAW264.7 cells were polarized to
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inflammatory macrophage by treating with 1 mg+L~" LPS for 24 h. The content of nitricoxide (NO) was assayed by

Griess reagent.
mediators,

expressions of iNOS,

Enzyme linked immunosorbent assay ( ELISA) was used to detect the content of inflammatory
such as tumor necrosis factor-a ( TNF-o) and interleukin-6 (1L-6) in cell supernatant. The

IL-6, TNF-a mRNA were detected by real-time quantitative PCR ( Real-time PCR). And

the expression of mitogen-activated protein kinase nuclear transcription factor ( NF) -xB p65 protein was

determined by Western blot. Result: Compared with blank group, the expressions of NO, IL-6, TNF-a of model

group were significantly higher (P <0.01).
Compared with model group, 31.25-500 mg-L"~

It meant that the inflammation model was successfully established.

"of Ginseng Radix et Rhizoma polysaccharide in LPS-induced RAW

264.7 cells greatly inhibited the release of inflammatory mediators, such as NO, TNF-a and 1L-6 levels (P <

0.05, P < 0.01).

polysaccharide reduced the concentrations of iNOS,

expression of p65 protein was decreased (P < 0.05,

Compared with the model group, 31.25-500 mg - L'
IL-6, TNF-o mRNA (P <0.05,
P <0.01).

of Ginseng Radix et Rhizoma
P <0.01). And the

Conclusion; Ginseng Radix et Rhizoma

polysaccharide can significantly inhibit the over expression of macrophage inflammatory factors NO, TNF-a and

IL-6. Its mechanism may be related to the inhibition of the expressions of related inflammatory factors mRNA and

the inhibition of NF-«B signaling pathway.
[ Key words ]

inflammatory factor; postoperative fatigue syndrome
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B RRBET R B, A BIRIT R G I S 5 AT

Eﬁi%ﬂ’ﬂﬁ’xﬁ o HIARESR K, NS HE 2
(1) 5 7T S At 17 75 92 it 5835 R I 92 57 1 (] I AT ] B 9
BEFWARG IR . GBI R, NS L hE
VEN NS ZG Sy 22—, HAT B G 6 0 400 A0
PE 55 R WA R R BL VR L A R A S
%%@Xa‘%ﬁl?%ﬂﬁﬁﬁﬂﬁﬁﬁﬁm?&‘ﬁ it —
W R NS 28 0BT R AE T S, LLRE 2 0
(LPS) H /N BUAZ B VAN i RAW264. 7 b R 4iE AL
LW 56N 2 2 05 X R E I bR IR BE I o
(TNF-a) , FI 40 i -6 (TL-6) Al — 4 L & (NO) 1)
S0 M. mRNA 3% 5K 1 52 W) Fl A% %% 5 [N -« B ( NF-
«B) p65 [ W B2 Ak 1 2 35 4F T, 0 Hopt & 19 4R

AL, NS 2R TT AR5 9 55 256 AR R 4L 52 50
AR

1

1.1 40 /N EUE W40 (RAW264. 7 41, 14 [
L R A L)

1.2 24 kil A2 (g Er YR
HIRA AL LS 20160415) , DMEM ¥ 32 5L, B 48 1
5 (%€ EH Gibco 2% A, #t 5 4 % & NYA1603,

Ginseng Radix et Rhizoma polysaccharide;

lipopolysaccharide; macrophage in mice;

GAY1209) ;LPS ( 3% [ Sigma 24w, #it 5 094:G9) ;
IL-6, TNF-o it 15C 2 922 W B 0 < ¥ (ELISA ) 4G 0 32 511
AT N R A BR 2 D it S 4y i S 201503,
201504 ) 5 ¥ ¥ 5% 1 5] & ( 3€ B Roche 24 ], it %5
342509) ; SEI 92O E i 5 A i 4 =X (Real-time
PCR) {51 & (Fi + & R F] L iS5 75298) ; trizol
7 ( & [# Invitrogen 23 &, fit5 162905) ;5 x + — k%
FEWLTR B (SDS) #F F HL Uk b AR Z2 vh i, 3R Il 2L R
(Tween ) -20 (Jt 5t 5t [ B A= W BOR A BR 2> ), 4t
S35 R 894567 ,20160413) ;10 x Jig 4 4 2 39T & M
€ (RIPA) 2 vhif, H b 7 -3 - 1R b =L ( GAPDH))
—37i (£ [ Cell Signaling Technology 2\ #] , 4t 5 43
i CAZ7642,3427) ; NO Kz ik 77 &, p-NF-«B p65
—H (Bl KRR A RA A, S 05 h
4405749 ,AW213) 1l 40—t (RO EYRHLA
MRS 201603 ) 53 5 #U 4L “7 & 3R] (ECL)
57 RO (6 1 Millipore 24 5], 41645 160954 ) .

1.3 ¥ %%  Varioskan Flash % £ Ij fig B #5 1X,
NanoDrop 2000C %I #8 3 & 25 4h-1] WG i (£ H
Thermo 2\ ] ) ; TS300 %3] & & f# %% ( H A% Nikon 2%
Al ) s WH-2 AU i 63 TR A A (3 3P 75 43 A A 2%
J7) ; ChemiDocXRSsystem %I % it 1% 14 % 4t , DYCZ-
24DN R Pk A2 (3& [ Bio-Rad 24 7] ) ;HH. CP-7 %l
TR R B R AR (I S A PR A R ) s HH-2
RUE A IR KW B (VLR & In Tl R AR ALAR ) s TZL-
5001 B /K V4% PR (£ [ TKA 24 &) ) 3 Prism™ 7500 #
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Real-time PCR 1% ( 35 B ABI 22 ] ) ; KDC-40 % I 3
BOHL(RFR B B A R AR o
2 FiE
2.1 JAEREFE ¥ RAW264. 7 408 &8 DMEM
B ED, M A 10% F 5 & &5 E
100 mg-L~", 7£ 37 C 5% CO, & /F FAEAR 3.
2.2 Griess 30 E B WE 40 M B NO BG4 A
K BLAF Y 41 M, 15 % 20 B % B O 2 x 10 4~/mL, 4t
B G A0 R T A B 24 FLAR B, A A
I mLZH M0 B, BT CO, 40 BE 3546 24 h, Fofwi 2
Jif bW, LR 4L R A 1 mg- LAY LPS 10 wL
AR BRI EMAS ZHRER 1 mL, 25 H4mA
1010 WLiY 58 4= 35 37 WK, IR 2 0l i KB4 Jm A
1 mg-L™"f LPS 10 pnL M54 529 1 mL, BHYEZ
A 1 mg-L "% LPS 10 wL H1 50 mg- L ™" Hh 5 K
FAVE WL 250 pL K58 A5 3R 250 wl, 4% 24 FLAL
B CO, FEFRAAh Ak 2L 15 5% 24 ho 43 5l HRUA5 AL 44
FVE W 50 L, A B 96 L AR oA SE AR B Y
Griess IR 7] , fiff #4540 570 nm T WG RE A
(HR 45 NaNO, 3 W 19 5 o ith 2, 3158 1 A4 i X iz
) NO, ¥ B, DL it NO (9 B, 1 55 AR b X
LPS i 3 1) RAW264. 7 4 fi B NO By il 52) .
2.3 ELISA jill & TNF-o,IL-6 & BOW %0 24E
K B B 40 M, R A0 M R R 2 x 10° AS/mL, 2
R G 0 A R B A B 24 FLAR TP, AL A 4 AR
B mL, BT CO, 40 M55 FRH 24 h, s 44 i -
THW, LA F A 1 mg- L' 5 LPS 10 wL FIAS
[ ik EE AN S Z W 1 mL( A2 245 31.25,
62.5,125,250,500 mg-L™") , 25 (A4 fm A1 010 pL
(Y 58 4 55 95 W, B 22 B B ROBECZE AL mg- L' Y
LPS 10 pL F15¢ 4 ¥ 32 W 1 mL, BH % 254 fn A
1 mg-L™"f% LPS 10 L 150 mg- L ™" Hb €K WA VA Wk
250 WL M58 259 250 wl, 24 fLARL CO, 15
FEM PR ZE AR 24 h, 24 h A LW, R
1 ELISA SZ56 7€ £ ¢H 4 i L35 W TNF-a, IL-6
M) i 7 I BEAE OC 19 ELISA 357 & ud W 5 i
e A,
2.4 Real-time PCR 43 )t iNOS, TNF-a #iI IL-6
mRNA ZKF R KRS B 4F i X 2500 240 A, 1 4%
2SS, LLAEFL 8 x 10° 441 Jifd (1 55 i 2 Fh F 6
LA, BT CO, 4l e s 3R 48 h 37 CH R 240
T RE 240 LG RE 2 S, S A b R 1) AL o
AEH LPS(A TR 1 mg-L™") 1R [F] i & e
BEWORE Y (NS £ B 31.25, 62.5, 125, 250,
- 104 -

500 mg-L~") Filith ZE K #5 (DXM 50 mg-L™") %5 [
2H 2 AE [ AR B DMEM 5% 4> 8% 5% 5 | [] B 3
LPS f5 KB (A& R R E N 1 mg- L™ Y
LPS) , Bd ik 3 MR AL, ¥ 6 fLAA CO, K524
AL SR 12 h, FEHISE 12 h J5 e BV,
PBS i ¥k 2 I, #& B wtizol 1 mL il A = 5 H
0.2 mL, B4 IMA =& W &t 200 L, 1177 b F & 204
BEY20 s, ZE#HE 10 min, L) 12 000 r-min ",
4 CEL15 min, N A FNEE 500 pL, BT RZIE G
20 s e 45, R 10 min, L 12 000 r-min "' ,4 °C
B0 15 min, G 5F BV OR BRI TIRED . MA 75%
T, TR AR A, L7 500 remin ', 4 C B L
5 min, 525 BWEW . A TCEEK 20 wL ¥ f# DL,
60 C 4 J& ¥ 10 min, B I & ¥ f# 9 RNA ¥ W
1.5 wWLF i it 5 A0/ 0] UL 29 56 0% B 31 3 260 nm
Je280 nm WG REE A HAE I i0 5% H total RNA fiy ¥
FE o R E TG % 500 &, AR 4% NCBI 2[5 2
A3 2 A G L R F 51, >R H Primer 5 5] 4% 11
WA it. WZ GAPDH B 51 ¥ b i ¥ 41 5'-
TTTGTCAAGCTCATTTCCTGGTATG-3'(25 bp) , F i}
¥ %1 5'-TGGGATAGGGCCTCTCTTGC-3" (20 bp);
iNOS 3t 50 % L dE JF % 5'-CGGCAA
ACATGACTTCAGGC-3" (20 bp), F WiF J¥ % 5'-
GCACATCAAAGCGGCCATAG-3'(25 bp) ; TNF-a %
H 2|9 5 5'-GGGGATTATGGCTCAGGGTC-3'
(20 bp), F W J¥ 5 5'-CGAGGCTCCAGTGA
ATTCGG-3" (20 bp); IL-6 K& A 51 ¥ L ¥iF )7 51 5'-
TACTCGGCAAACCTAGTGCG-3"(20 bp), T i J¥ 4
5'-GTGTCCCAACATTCATATTGTCAGT-3' (25 bp),
% A FastStart Universal SYBR Green Master( Rox ) iz
T & 10 B TC S AR R RN AR AL 2 x
SYBRGreen 10 pL, 8|9 2 pL,cDNA #ifz 2 pL, K
WK 6 wL, 320 pL B G B 5), 17 B 5k 415 5
) cDNA 7=, Fc B~ 1838 0 & 09 = % B AR
95 °C 10 min, 281 95 °C 15 5,60 °C 34 s 1B & ,45 4~
¥, LL GAPDH i N 2, ¥4 5¢ J5 Fl SDSShell
AR HEAT R 43 A LAAS B B 0 BRI A A XS Rk

2.5 ZE AP ( Western blot) ] NF-«B
p65 FEFIFRIE  HUA KRS R i o 55 400 240 e, 3
A L B S, DAL 10 x 107 A 2 Jif 14 %85 B 3
F 6 FLtk b, K5 3R BN RE L 5 1) B AL o A S [R]
FEHE M RE L (NS £ 0 62.5,125,500 mg- L"),
25 A AR [ AR FRL ) DMEM 5% 4 85 5% 5 F
LPS(1 mg-L™")  [A I 508 LPS f KRB ( R
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FEHE N 1 mg- L LPS) 4B 12 h 5 $2 U
AL, BCA e B A 0 700 & 0 S TR R
FRAE BCA A5 i 2 11 vk B, ) 2% (R RS A8 M Tie
BT B AN G IS o S TSN e A4 T T S8 i LA
J& % H Western blot il 4% 4H #% & H i) NF-«xB p65
EHRISENE, EPFESEN 40 ng 1 10% 575
JKEFN 5 % W i J0¢ , HEAT BEIS HL UK , HL Uk 25 R % 7 3
FA IR LA (PVDE) K E#E4T 100 min {55 5%, 45

JE ¥ PVDF & T8 5% BAR U b, F iR B 1 h
J& BB g — BT [ AT 5% AR 45 (V/V)
1:1000 # 17 # B B #l, p-NF-«B p65 1:1 000,
GAPDH 1:1 000 ]3#4)%8 3% T PVDF 1A ,4 C g
AR, 4T, A BAR i S A Y AR 1C 1 e
[HUAR-5% BEAG 4= 05 (V/V)1:2 000 FE 47 Hir B L 1 ]
Z I 2 ho LN GAPDH NS . RH] Bio-Rad $EiE
BUR 7 G R G 64T 5%, Fl Image Lab 24 1 i 4
R H R 3 A A5 B 198 1 250 AR T IS0 K

J O AH

2.6 ZiteESrHr SR M SPSS 22,0 #fF kAT it
SEOMHT L T B DL x £ s o, 4] B SR 2
EH LML P <0.05 HERA G 5E X,

3 £#R

3.1 PN EE S RAW264. 7 4 il 7= 4= NO,
TNF-a,IL-6 By52 M 8 2 ¥E4E T RAW264. 7 41
M, 40 B L3 W ) NO, TNF-a 1 IL-6 43 3 i P I
W, 5= dHE BEARENERME(P<
0.01) , Ut A 48 f A58 A0 1 7 L Th o N2 2 W45 i it
Vi B 4L AN 1T WP ) NO |, TNF-a AT IL-6 25 &t 1]
BALTARZ ML (P <0.05,P <0.01), Hi A%
Z % IR R Ol 250,500 mg- LA 20 i L i
() NO &K T LPS 41 (P <0.01) 4 NS Z i &
YR 125,250, 500 mg- L7 B, 4 ML 1 Y
TNF-o 1 IL-6 i@ Z K T LPS 4 (P <0.01), UL
x1,

R1 AS&HE 3t LPS F S8 RAW 264.7 HAE S i NO,TNF-o,IL-6 MM (x£s5,n=3)
Table 1 Effect of Ginseng Radix et Rhizoma polysaccharide on content of NO,TNF-a,IL-6 in LPS induced RAW264.7 cells(x +s,n =3)

21 5 o R /mg - L NO/pmol -1, 7" TNF-a/ng-1.7" 1L-6/ng-L~"
%= - 2.88+0.02 51.05 £0.48 562.17 +10.57
LPS - 42.86 £0.57" 105 647.73 =1 120.83") 10 881.45 +352.23"
by FE KA - 19.23 £0.17 54 190.13 £938. 12 2223.89 £276.45
NS L h 31.25 41.45 £0.20% 99 657.81 =1 238.43% 9 207.39 +377.21%

62.5 39.06 +0.02% 93 872.99 =1 354.96% 8 503.89 +267.38%
125 36.52 +0.28% 73 854.83 =1 245.62° 7 182.75 +246.78%
250 31.60 £0.74% 68 870.08 =1 237.25% 6 772.23 +106. 35
500 25.42 £0.173% 54 190.93 =1 030.80°’ 5314.36 +347.43%

e Ha A Y P <001 GEBAL Y P <0.05,7 P <0.01(£2,3 ),

3.2 XF LPS i 5 19 B 1 40 g iNOS, TNF-a, 1L-6
mRNA ()5 m  LPS /£ F§ F RAW264. 7 41 Jid , 41 g
W h B INOS, TNF-ar, IL-6 mRNA 43304 1 B I 33
i, 5 Ha i, A B E N 2ERE(P<0.01),
NS 22 W5 45 ot i v B 2 240 M b 3 W Th (W IL-6 mRNA
SR BALTF LPS 44 (P <0.05,P <0.01) , H 4
N B LR R E o 125,250,500 mg- L~ i, 41 i
B WY INOS, TNF-ar, IL-6 mRNA [ % £ F LPS
4 (P<0.01), W#E2,

3.3 X LPS A S E W40 e NF-«B p65 & [ 15
W 525 (4 A, LPS o] LUf# p-NF-«B p65 & H
3 FRIE S NF-«B 5538 1, Y5 K 7] BT i 9
N2 2 5 3L W AE ] TR 20, NF-kB p65 2 11 #

IR ADH (P <0.05,P <0.01), 24 A2 Z Ml ot it ok
J# 4500 mg- L' MR HI SO ROl B E A S £
AT E Ao 40 ) NF-«B {5 5 38 %, 40 ) 58 5 7
Ao DL TR 3,
4 tig

RAE ST WL A 32 S0 AT T B T 7 2 B —
ol OR3P P 0L 25 BN, S A BN B4 7 A A Bl R ke AT
TR 2 o RSO T , $0 4 40 I 7 5 2
AL N 52 [ A7 A6 3 IE 00 R B AL, 3 [R5
RAE S FEE , LA SZ 2 F AR , DT 20
PR32 SR A 58 1R 20 i Y - B9 B R, i R R
JE JAE BN 20 R S 8 AN A 7 HLA
e RGPl AR B B AR, R R S Bh
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®2 ASZHEIN LPSiES RAW 264.7 44 ih iNOS,TNF-a,IL-6 mRNA £ 2/ &M (x +s,n=3)
Table 2 Effect of Ginseng Radix et Rhizoma polysaccharide on content of iNOS, TNF-a,IL-6 mRNA in LPS induced RAW264. 7 cells(x +s,

n=3)
2 51 SRV B /mg - L 7! iNOS TNF-a IL-6

25 f - 1.05 +0.03 1.45 £0.08 420.38 +45.13

LPS - 26.08 £1.43" 18.85 +1.20" 8 870.56 =234.43"

by ZE KA - 5.15 £0.25 6.09 0. 95 2 489.43 +132.78

AN L 31.25 23.04 £1.05% 17.43 £1.03% 8 160.49 +201.35%
62.5 21.15 £0.98% 14.35 0. 98% 7 523.54 +190.48%
125 17.40 1. 42% 11.23 +0. 83% 5 633.67 +140.45%
250 10. 40 =0. 88°’ 9.43 +0.78% 4521.89 +120.98%
500 8.42 =0.78% 7.03 0. 71% 3001.09 +101.43%

20 4 E G B S R ML B AR & TNF-a /2

oaror . ;7 -
pEn |

A B C D E F
A A B LPS 456 A B £ 62.5 mg- L' 41;D. A& £ H
125 mg- L™ "41;D. A3 £ 250 mg- L~ "4, F. LPS + A & £
BE500 mg-L "4
E1 ASS#EH LPS 558 RAW 264.7 4l p-NF-xB p65 1
RIZEHNHI
Fig.1 Effect of Ginseng Radix et Rhizoma polysaccharide p-NF-«B
p65 expression in LPS induced RAW264. 7 cells

*3 ASZ4E 3 LPS F 58 RAW 264.7 411 p-NF-«B p65 &
BRIZEHHM(x+s,n=3)

Table 3 Effect of Ginseng Radix et Rhizoma polysaccharide p-NF-

kB p65 expression in LPS induced RAW264.7 cells(x +s,n=3)

21 51 Fh e /mg- L' p-NF-xB p65/GAPDH
2 - 0.12 +0.05
LPS - 0.96 0. 13"
by FE KA - 0.94 +0. 10
JE T3 31.25 0.74 0. 12%
62.5 0.61 +0.11%
125 0.49 +0.12%

SAEAT TS A o I LPS % R
AT 240 JHL B 9 B 43, PT LA I8 I I 4 L 45 i 2 A Y
WAL, 51 4 B 19 20 I, LPS 5576 2 23 # 11 5% E
R fESzEs 1 mg- LU LPS il RAW264. 7
YL 24 h f5 ,LPS 20 40 s I 3% W NO, TNF-a, IL-6
B i s A 3 b T, 3R] ARORE AR AL 1 AR )

KI5 RAE B T 1 RO AR J5 952 57 25 A A & R
PRHEY) . NO &4 AL I R B i) 32 24 i, R
b0 B RE 2 5 IF R 2 E B B, R G, NO [ 7K F 5

- 106 -

4 B 5 R AR AR AE S L) AN i Y 7, TNF - 1)
ST WAASERT DU i TL-1, TL-8 45 48 AE 41 i PN 5 i) B¢
T e B A T R T 5 A e 2 AR AT 8 & A
JERE T IL-6 E Ry — Rl Ak ME AN N T, R 4
P SN 5 B g PR T A 2 — R e IL-6 1Y
SR TR R R HIRE AR ARTFE R,
AW KHANS Z BN 1 mg- L' LPS 336 8
RAW264. 7 40 jg 7= 4= NO, TNF-«, IL-6 F1 43 W4 48 v/
(4 2 P mRAN B 2140 I 4E 51 5 Bk 3 ARt
KF UL IS 220 AT RE 2 38 i 40 ) 48 A P R DG R
i A mRNA [ 335, 90 i) 2 5% K5 19 43 14, e )
W ARG S8 A S 7 1 1 T, A5 A S F g 4 S — 3 i
I ANZSIRIT ARG 55 28 B IE T 5E 5 NS Z BP0 il R
Ji AT S AH 2K o

NF-kB & —>Z ] P 4% e s -, AT 4y 2 F
40 f PR T A L TR 2R 5K AR R IS LR S R E
S50 FR A R 3 B 5 A8 RE A BT L A B A A Y 3k
BT & A SRS R R, pes &2
NF-kBEGRAEH EEN —MEA, J@ﬂ:kﬁfkﬁ
R ENES 0T, 2 — DB AN TR AL B
H@iﬁ%%lﬁ,,\{ﬁﬂsFTjtmE’J%w\%ﬁJxﬁl
T ARSI HRSE A W], 1 mg- L' LPS Jil A
S EL WA AL S, 1O 4 BN B R k1Y NF-«B p65 &
FIRRIK, L] LPS AT LUH NF-«B p65 & [ K k7K
YT O NF-«B (5508 B, 25 AN [ vk B 1Y
NS ZHEFE M AE T T 4 A AL 2 )5, NF-kB p65 &
FRIABRAW NS Z IS, YA 2R
500 mg- L~ B}, 1 i 26k R e P

i ERTIR, NS 20 ae 0 0 00 ) W A0 i R AE
KF NO,TNF-o il 1L-6 3o B 3k, DA 30 ] 48 hiE B2
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