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- Z4HIE .

T PIBK/AKtE 538 B R 1 4 SE SR U ik iR 2 s S
RAW264.7 4 M % i 5 b 19 4E FH A AL il

FRa, AL, KRR, MR, FER, ot BT
(1. M k%, Fr 550025; 2. FEFEHFR PHEHLA, LT 100700)

[(WE] BRI S a BRI (JGL) XS S0 m il /5 B AL . F53E L0 = 40 (10% iR 4 13 ) IR 2 4%
(LPS)# A1 44 (0.5 mg-L") , JGL %5 25 41 (10, 20,40, 60, 80, 120, 160, 200,250, 300 mg-L") , JGL %5 24 41 [] B} 45 - LPS J i
(0.5mg-L"), K57 24 h AT S SR M o SR FH 40 b 185 4 5 4 D3t 70) 5 (CCK-8) I A A TN JGL X RAW 264.7 4l A 3 58 1 P 1) 52
Wi 5 >R FH Griess 75 A5 0 — 4016 20 (NO) 19 Bl 5 R FH T 156 4 92 W B 00 /2 2 ( ELIS A K 0 400 s IX1 7 1 40 i 4 25 -18(1L-18) , IL-6,
IL-10 F1i 98 PR FE BB - ( TNF-a0 ) B 5 2R FH 9 1) 9 0 o o 2R A Tl 45X /2 07 125 (Real-time PCR) K i 48 0F AH OC B T 2 B — A
LA A BE(INOS) , B 51 i 25 79 52 S840 ) 4 8 2 (PTGS2) /R A i -2( COX-2) 17 1k B 2 1 9 928 BNk 1 (Western blot) A6 Il 85 i
Tk JL B 3-8 ( PI3K ) /28 138 B(AKO) IR AR CHEEE (T TE . SR 55 M4 E LPS(0.5 mg- L") il 24 h /5 fE b & 12 iF
RAW264.7 4l ffd 38 51 (P<0.01) , 5 RI 4] o4, JGL X 40 o 386 78 6 3% 3% 52 W 525 I 41 Eb 4%, LPS (0.5 mg- L) fit & 35 3% Jin
NO, IL-183,1L-6,IL-10 Fl TNF-a BB (P<0.01) , 58 20 H 48, JGL(20~300 mg- L") 45 25 24 h )5 g 7] & AR A vk 8 2% 3 ikl NO
M BB (P<0.01) ; SRR 4] L AT, IGL 4% 7 & 2H IL-18,1L-6 , IL-10 3 B 1 [ A% ( P<0.05, P<0.01) , {H %] TNF-c 14 B A UL B 58 11y
HHIER ; 525 140 %, LPS(0.5 mg- L) BE i 315 5 INOS, PTGS2/COX-2 K K F2 35 (P<0.05, P<0.01) , SHE A 4 H 4%, IGL &
F 44 A F 94 INOS, PTGS2/COX-2 mRNA f % ik (P<0.05,P<0.01) ; 525 H4H L%, LPS(0.5 mg- L) 2 PI3K/Akt i f% i % 7%
1k, (P<0.01),JGL(10,20,40,80 mg-L™") i 3 4K PI3K p110 Fl p-PI3K p85 & 111 K Akt iR 1k 7K F- (P<0.01) , 411 #] PI3K/Akt i
BRIGAL . S50 - 4B TE SR B BE W S M LPS i 5 10 RAW264.7 40 Jif 4 5E 2R, I 20 48 RE PR 04 B, FEe & 4 1 5 4 141
PI3K/AktiZRH K.

[£giE] SEEEEYGL); BEH(LPS); RAW264. 7410, A, WA BEILEE 3-8 (PI3K ) /4K 11 B(Akt) 15
5 JH it
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Inhibitory Effect and Mechanism of Jingulian Extract on LPS-induced RAW264.7 Cell
Inflammatory Response Based on PI3K/Akt Signaling Pathway
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[Abstract] Objective: To explore the inhibitory effect and mechanism of Jingulian extract (JGL) on
inflammation. Method: The following groups were set up in this study: a control group (10% fetal bovine

serum) , a lipopolysaccharide (LPS) model group (0.5 mg-L"), and JGL groups (10, 20, 40, 60, 80, 120,
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160, 200, 250, 300 mg-L"' + 0.5 mg-L'LPS). The RAW264.7 cells were cultured for 24 hours. Cell
proliferation was detected by cell counting kit-8 (CCK-8) assay. Nitric oxide (NO) release was detected by
Griess assay. The release of cytokines interleukin (IL)-18, IL-6, IL-10, and tumor necrosis factor (TNF)-a was
determined by enzyme linked immunosorbent assay (ELISA). The expression of inducible nitric oxide synthase
(iNOS) and intraprostaglandin peroxidase synthase 2 (PTGS2)/cyclooxygenase-2 (COX-2) was measured by
real-time fluorescence-based quantitative polymerase chain reaction (Real-time PCR) and the activation of key
proteins in the phosphatidylinositol 3-kinase (PI3K)/protein kinase B ( Akt) signaling pathway by Western blot.
Result: Compared with the control group, LPS (0.5 mg+L")could promote the proliferation of RAW264.7 cells
after stimulation for 24 hours (P<0.01). Compared with the model group, JGL had no significant effect on cell
proliferation. Compared with the control group, LPS (0.5 mg-L") increased the release of NO, IL-18, IL-6,
IL-10, and TNF-a (P<0.01). Compared with the model group, JGL (20-300 mg-L")inhibited the release of NO
in a dose-dependent manner after stimulation for 24 hours (P<0.05) and reduced IL-18, IL-6, and IL-10 (P<
0.05, P<0.01), but no obvious inhibition on the release of TNF-a was observed. LPS (0.5 mg*L") could induce
the expression of iNOS and PTGS2/COX-2 genes as compared with the control group (P<0.05, P<0.01). JGL
could down-regulate the mRNA expression of iNOS and PTGS2/COX-2 genes as compared with the model group
(P<0.05, P<0.01). LPS (0.5 mg-L") could activate the PI3K/Akt pathway (P<0.01) as compared with the
control group, while JGL (10, 20, 40, and 80 mg-L") decreased the expression of PI3K-p110, p-p85, and p-
Akt (P<0.01), and inhibited the activation of PI3K/Akt pathway. Conclusion: JGL extract could significantly
inhibit the inflammatory response and activation of the PI3K/Akt pathway induced by LPS in RAW264.7 cells.
The anti-inflammatory effect was related to the inhibition of the PI3K/Akt pathway.

Jingulian extract (JGL) ; lipopolysaccharide (LPS) ; RAW264.7 cell; inflammation;
phosphatidylinositol 3-kinase (PI3K )/protein kinase B (Akt) pathway
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KA ENE YT RA WA AT AR o i 09 8T 2 5 56
WE W JGL AT Rh A 28040 i = H 2R It 300 /0 BRCEE i ik
RAE I, A X JIGL HT R AE HIHLH i A 56 42 i 1]
AWEFE LA LPS Hll )N BLE W5 41 il RAW264.7 4
Jitd Sk A A 98 iE AT 3 T PI3K/AKt {5 5 18 B4 4
B 3 B U X 20 I 9% A SN 1R s ) SRy 4 S AL
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1 ##
1.1 Z0AEHk /N RO B4 RAW264.7 41 it
W 1 R A e A i B A B T e A8 i BT U
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L (BT Y% 5 3131C0001000800013) .

1.2 258 AR H JGL il % , IGL 42 B 12 3 i
L I SR o S /AT o e (R R = B ]
20190321, i K 5 201603-30JGLZ) , LA & 2 i+ &
HON0.46 mg- g, TR B LU TACE K R, A v
298 T A 245 15.29 g; DMEM (= #4555 2 (b ot PR
FAEVHARB R A S CT7076) 5 4 i 1 58 5 16
PEAG 357 & (CCK-8) i & , — F AL A (NO) i Il
WA & RAEYE ARG, #5505k
073020201106, 090420201021) ; IL-18, IL-6, fift 9 &
HE A F -t (TNF-u ) il 56 5 722 T 00 222 32 (ELIS A ) 3
& GER R AW AR B A A RA F L #5550
1210122, 1210602, 1217202) ; 5| 4 [ 3% # 5 3L ( |
W) A F A R, 5 HG2011179039] ; RNeasy Plus
Mini Kit B i & ( % Qiagen 7~ W , it 5
151047738) ; ¢cDNA Jx ¥ % i # & (n &= K
Fermentas 2y 1) , it 5 010903) ; SYBR Green Master
(Hi -+ Roche 24 Al , 41t 5 50837000) ; PI3K pl110, B2
1t (p) -PI3K p85, p-Akt, Akt 4 & ( 2% E Cell
Signaling 23 ®] , it 5 43 Jill °& 42498, B6501, 40608,
46858S) ; H i -3-1 12 It & W (GAPDH) Bt 4 (b 5t
RN EA Y BR A PR AL it 5 G0100) 5 BRAR i
A ALY (HRP) ISP i (b st h k2 &AW
FARAMRAT LIS 131879);BCAE HE BIkF &
(2 Thermo A H] , L5 QG219579) .

1.3 Y% HERAcell 240i % — & Ak bk 18 16 5% 55 46
(2 [ Thermo 2 ) ) ; SL41139 U8 & W43 ( H A
Olympus 2 A ) ; SpectraMax i3x #Y i #x 1L ( 55 [
Molecular Devices /A ] ) ; LightCycler 480 I % 52 B}
9N R A Wl 4 20 W (Real-time PCR) Y (i =+
Roche 23 % ) ; Mini-PROTEAN %! H1 7k & 4t , Mini
Trans-Blot PowerPac il ] 8 #4 #% £ 4t ( 32 [ Bio-Rad
/3] ) ; Tanon 5200 A4k 2% & OGBS & 4 (116 K g
BHEA R .

2 Ak

2.1 4ifEE: 3R RAW264.7 4 il & T 10% Jii 4 1L
W HEER 100 U-mL"', 58 %K 100 mg-L"' ) DMEM
BRI 37 °C 5% CO, WIS FE A N R 5%, b K e ik,
i 90% £ A7 1B B AL A% 1K .

2.2 ZyMpAbER FRECE B SRR K 100 mg, H
DMEM #% 37 3k 75 43 ¥ ff Bl & A% 100 g+ L' B, &8
0.22 pm ff L YE M I 98 , 20 *CHR- A7 &5 H -

2.3 fEbRAI ik

231 ZUBETE IR RAW264.7 40 i DL 45 FL 2x

10° 4~ 42 F 1 96 FL A, W5 BE 8% 3% 35 1%, A 10, 20,
40, 60, 80, 120, 160, 200, 250, 300 mg-L" JGL A
LPS(0.5 mg-L")IH5 3% 24 hJ5 , LN A CCK-8 %
W10 uL,37 °CHEE 2 h, bR 450/650 K I W 5 Ji
Ao VL2 A4 A J9 100% 40 3% 71, HiAx 45 20 4 43 )
523 U AR T < 100% 4 4% 41 20 M 3% 7 .
2.3.2 U NO Bk 4525y kR b, AR M B
i NO 12771 & 150 B A NO RS Ti% o
2.3.3 ELISA £ il RAW264.7 4} i IL-18, IL-6,
IL-10, TNF-a B & i 2525 Jr ik e b, B 40 i B3
Fie ELTS A 50 6 18 BH RS I AN T3] 240 1t A1 7~ 1) B L
2.3.4  #E [0 B B (Western blot) I 5 #H ¢ &
FI2aA 00 4525 24 h )5 46 40, i A Lysis
buffer, 7K I 24 3~5 min, I &, BCA R 7 & I
HEHWE . BU&E =& H A5, A Loading Buffer,
95 °C /% M 5 min, 2R J5 A FE i 30~50 pg 7E 10%
SDS- 2R T s ot i Bk e Hi UK v 43 15, 4% 7% 2 PVDF I
b, E R 5% IS FL TBSTHE & 2 h, B & T hr ik
PI3K p110(1:1 000) , p-PI3K p85(1:1 000) , p-Akt
(1:1000),Akt(1:1000),4 °CHEE 1% , TBST B4k
4R (15 min/AR) ARG I EHT R (1:2 000) 3T 5%
B I 2 W5 rh S 1 h, TBST W7 4 YK (15 min/ik ) ,
ECL k2% & Y6 i 7] & 2 62 45 I, Tanon5200 7Y 4>
Bk K AR b R G R £ K%, L GAPDH Wy
W, UL H B8 K BEAE /N 2 K H 378 8 A X
Fiki,
2.3.5 Real-time PCR&IM RIEHR FRHEFLIL %
2577 36 TR 1 WA A M 4R B mRNA, A 3 2% S ik
7 & il £ cDNA. LLB-JILZh 8 (1 (B-actin) iy N Z ik
17 Real-time PCR " 34 , % I 4% 21 40 i i S A — & Ak
A A W (INOS) , Hi 8 MR R N ot A b W) & 1§ 2
(PTGS2) /M 48 4 i -2(COX-2) i mRNA % ik K
SISO &A1 R 50 °C AL 1 30 s i
17K ;95 °CAE 1 105,60 °C3E k 20 s, 72 °CHEA# 30 s,
HGIH 40K . FAHBEINTE L. L2k R R
2% B SE PR A R TR
2.4 St Jrik R Graphpad Prism 6.0 3k {4 43
By, BCHE DA x+s 8, 2 4 [0 L8R H One-way
ANOVA Dunnet's £ % , P<0.05 £/~ 22 %A G i1 2%
3 &R
3.1 X} LPS 5 S 1 RAW264.7 41 Jifg 34 4 7% 1 0 5%
M 528 (4 AR, LPS(0.5 mg L") 4525 24 h i fig
B E AR RAW264.7 24 Jf 34 58 (P<0.01) . HBIRIA4
. 31 .
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&1 PCR3I¥F7I
Table 1 Primer sequence of PCR

519 JFHI(5"-3") K /op

iNOS i GGAGCGAGTTGTGGATTGTC 123

Fi# GTGAGGGCTTGGCTGAGTGAG

COX-2 [-Jif GAAAGCCCTCTACAGTGACATC 111
T GGTGCTCCAAGCTCTACCAT
B-actin i AGAGGGAAATCGTGCGTGAC 138

N CAATAGTGATGACCTGGCCGT

4 ,10~300 mg L' JGL AL 24 h J5 , X RAW264.7
4 A UL B S R M 40 B 0 B0 R R -1.0%~
14.6%. W32,

%2 JGLX LPS &I T RAW264.7 A ff1E NI 00 (5+s,n=8)

Table 2 effect of JGL on viability of RAW264.7 cells stimulated
by LPS (x+s5,n=8)

25 Ve JE /mg - L Yl AT J1/%
2 100.00+4.49
AR 178.76+3.39%)
JGL 10 180.58+6.28
20 182.95+2.41
40 183.79+0.99
60 183.59+3.07
80 176.59+5.94
120 170.25+10.98
160 160.39+11.97
200 159.70+12.96
250 152.59+12.56
300 170.04+2.78

3.2 X LPSiA S A9 RAW264.7 40 Jifd NO B il (1 52 Wil
5o HA &, i A LPS(0.5 mg-L")24 h Ji5 fig !
FZHIMNO BB (P<0.01) ., SHERALE 4T
20~300 mg-L" JGL A& 71 &t 4 i v 37 ] LPS 15 5 1
RAW264.7 i ifs NO Bt (P<0.01) , 1 il 24 9.5%~

86.6%. L33,

%3 JGLX LPSiES RAW264.7 f A NO BB E T (n=8)
Table 3 Effect of JGL on NO release in LPS-induced RAW264.7

5 a8 HY RV P<0.05,2P<0.01; 5 8 Y 4 [ 3 3 P<0.05,
YP<0.01(£3~617) .

cells (n=8)
a1 e T P
/mg-L! /pmol-L"!
2 H 0.00£0.01
i 2.06+0.062
JGL 10 2.03+0.01 1.47
20 1.86+0.02% 9.55
40 1.75£0.02% 14.79
60 1.620.03% 21.04
80 1.44+0.03% 30.16
120 1.10+0.02% 46.57
160 0.80+0.014 61.03
200 0.62+0.024 69.94
250 0.46+0.024 77.32
300 0.27+0.024 86.61

3.3 XF LPS 55 A9 RAW264.7 40 il 4 5iF [H 1 & ik
sz 525 A AL, A LPS(0.5 mg-L")24 h
J fiE S 2 B9 B0 IL-18, TL-6, IL-10, TNF-o f B (P<
0.01); 5 #E A 40 b &%, JGL T i J5 1L-18,1L-6,1L-10
TR T &S ) 4 4 T & (P<0.05, P<0.01) ., {H JGL %}
LPS i 5 1) TNF-a 1) B OB A B b i 30l VB, 22
SEGIFEE L, W4,

% 4 JGL3 LPSH S RAW264.7 4 i 5 i B FREM M FI (X+s5,n=5)
Table 4 Effect of JGL on release of inflammatory cytokines induced by LPS in RAW264.7 cells (x+s,n=5)

205 JR R ¥ /mg - L IL-6/pg- L IL-1B/ng-L"! IL-10/pg L TNF-a/pg- L’
2 0.000+0.009 0.000+0.691 2.173+0.064 0.240+0.031
LR 1.969+0.158% 85.954+17.4992 43.825+0.5152 15.463+0.3012
JGL 10 1.796+0.170 88.695+14.557% 41.575+0.549 13.095+0.451
40 1.654+0.106% 73.190+8.134% 40.847+0.782% 12.728+0.362
80 1.471£0.226% 73.109+9.959% 36.649+0.445% 11.687+0.284
160 1.463+0.037% 97.213+14.613% 27.108+0.494 12.813+0.165
200 1.226+0.001% 64.603+6.771% 16.761+0.173% 12.399+0.378
250 0.888+0.019% 56.681+6.425% 12.908+0.419% 12.691+0.511
300 0.593+0.1019 47.43142.1949 9.013+0.139% 13.9070.092

.32.
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3.4 X} LPSi% S HY RAW264.7 41 il iNOS, PTGS2/
COX-2 mRNA EKXHZN 55 HH LK, LPSiH
T 24 hJ5 BE W #F 2 U RAW264.7 41 i (1) iINOS,
PTGS2/COX-2 i) mRNA ik (P<0.01), 5 LPS#
Fo &2, 45 F 20~300 mg- L' JGL,iNOS %E K %35 W i
T B (P<0.05, P<0.01) /2 B R AR E . 5
LPS 4t %% , 44 7 40~300 mg-L"' JGL J5 , PTGS2/
COX-2 4t & & W W F # (P<0.05, P<0.01)
USSR

& 5 JGL 3 LPS i 5§ RAW264.7 4l il iNOS, PTGS2/COX-2
mRNA RIEHFM (x+s,n=5)

Table 5 Effect of JGL on expression of iNOS and PTGS2/COX-2
mRNA in LPS-induced RAW264.7 cells (x+s5,n=5)

215 PR iNOS PTGS2/COX-2
mg-L"!
%M 1.01£0.15 1.01£0.14
LAY 2 1871.50+2 285.000  459.32+27.332
JGL 20 17 368.25+1 642.40°  420.96+18.39
40 17 321.55+1 502.38"  395.68+22.66%)
80 16 485.63£1 989.970)  266.79+68.44%
120 14 996.64+2 070.83%  332.18+35.75%
200 12 476.12+263.31% 338.23+8.298%)
250 8297.17£99.96% 257.57+27.979
300 6 698.75+1 440.119 162.40+£38.399

3.5 X PI3K/Akti# % 1 p110,p85, Akt £ 1 % it Y
WMo 525 A4 %, LPS #l ¥ 5 PI3K pllo,
p-PI3K p85, p-Akt F ik i # L (P<0.01); 5 A
2 LB, O TR Mk BE JGL B A AR PE BT T O
PI3K-p110, p-PI3K p85, p-Akt ] & ik (P<0.05,
P<0.01)., El1,%6.
4 g

e ST Az BIL A R AT AT A7 35 38 A A= 3
FNE o 18 P 5 i 1) 4 5 S B £ 4 20 i 1Y 3 BE N i
BT LR DL S S A L AN A AR DR i 3 22, b R R

PI3K pl10 | A - s 110kDa
p-PI3K p85 - = = 85kDa

p-Akt . —— WY s 60kDa

ae - ..
GAPDH (S ..ﬁ ol 37KDa
A B ¢ D E F

A ZEHA B B4 C. TGL 10 mg-L' 4 ;D. TGL 20 mg- L' 41 ;
E. TGL 40 mg-L"'4];F. TGL 80 mg-L"'4]
B 1 &4 PI3K/AktiE % F PI3K p110,p-PI3K p85, Akt & H R ik
F ik
Fig. 1 Electrophoresis of JGL on protein content of p110, p85
and Akt in PI3K/Akt pathway

gt N (724 WS O it B S el o
b B 2 — 28 0 9 ok EL 40 O ik e 3 VL S
RA [ J50 2 Vi JIEE ¢, 7 Vi S A 0 ol ot 5 5%, £ Bt
Jr BB e B RO R E RN A L g i AR
R SCHEEH . O SCEkHiE ™ IL-18 1K N K ik
K55 6T s AR e E R B S OE AR G, M IL-18 3
P 6% 410 1) 1 20 i v AE o o R 4 AR BEAE L AR
o 5B 00 L 5 TL-6 S 1R A% 5 W 0 R A T 4 A
e 7= A ) — i 22 2500 0 B PR, FE RA R E I b
A T, 2 O AR 0 O Y Ak i B 40 A RO = R
PRI A 56T ge b, ) i NO (R HE A B B 1
I 7 A ok AR AR I R AR I COX-2 BRI, 1
BB INE RAJRTE" . JGL AT LLA %R AR ek
W IL-18 3k it , X B i OQ 7 3| 7 A — R B AR
M BeAh 5y v 32 B S B R R B R AR
FH o & 8B X NO & AT il 4E F ) s el
N (AN TRIOE 5 SO R e o L Py g (R R NI 1
e B A% 10 1 56 42 30 XL ) (FCA) W5 5 1 AA K RUT
I 240 . 4 s B T 46 T 7R 1 i (MIMP ) -2, MMP-9, Ui
TR R 2N 05, BEL AR OC CB IR AR A
B2 5\ A AT T L8 g e ) R G T R R RLAY
A P B U O W R AT, PR, A BIF 5 SR LPS

£ 6 JGL3TLPSi% S RAW264.7 4l PI3K/AKtEEE ARIZHIHIM (Xts,n=3)
Table 6 Effect of JGL on expression of PI3K/Akt pathway markers in LPS-induced RAW264.7 cells (x+s,n=3)

20 51 i e B /mg - L p-Akt/Akt PI3K p110/GAPDH p-PI3K p85/GAPDH
21 0.036=0.020 0.529+0.440 0.145+0.195
LAY 0.686+0.1092) 1.053+0.4172 0.749+0.4212
JGL 10 0.593+0.104% 1.104+0.400 0.757+0.390

20 0.459+0.076% 1.243+0.203 0.625+0.610%

40 0.326+0.0514 0.377+0.2529 0.409+0.525%

80 0.266+0.025% 0.516+0.0519 0.123+0.1629

.33.
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7 5 RAW264.7 4l ffg 5 i A5, X 4> 34 48 B
PP RAE T A HLSI SEAT A5 . LPS RE M g 40
75 Kk 48 e [ i, A2 #F IL-18, IL-6, TNF-a, MCP-1
520 i A 5 A R A R R PEG2 BRI ; £ i NO &
A % # B iNOS mRNA £ ik, FHNO /s £,
A S K, JGL g ) it RO T 9E INOS, PTGS2/
COX-2 mRNA ik, [E Ik NO 43 Wb 5 3k /b 40 it (5 1
IL-18,1L-6 [ # ik, fH & XF LPS i 5 19 RAW264.7 41
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