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Anti-inflammatory effect of impressic acid from Acanthopanax gracilistylus based
on NF-kB signaling pathway
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Abstract: Objective To explore the anti-inflammatory effect of impressic acid (IA) from Acanthopanax gracilistylus on
lipopolysaccharide (LPS)-induced RAW264.7 cells. Methods RAW264.7 cells were stimulated by LPS to establish an
inflammatory model. The cytotoxicity of IA on RAW 264.7 cells was detected by EZ4U cell proliferation and cytotoxicity analysis
kit. The level of nitric oxide (NO) was determined by Griess. The levels of tumor necrosis factor-o. (TNF-o)) and interleukin-1p
(IL-1B) were determined by ELISA. The expressions of TNF-o and IL-1f mRNA were detected by RT-PCR. The expression of
high-mobility group box 1 protein (HMGB1) was detected by western blotting. The levels of nuclear factor-kB (NF-kB) in cytoplasm
and nucleus were measured by ELISA. Results IA significantly suppressed the levels of TNF-a and IL-1f, the expression of
HMGBI protein, and the translocation of NF-kB from cytoplasm to nucleus in LPS-induced RAW264.7 cells (P < 0.05, 0.01).
Conclusion A from 4. gracilistylus has an anti-inflammatory effect on LPS-induced RAW264.7 cells.

Key words: Acanthopanax gracilistylus W. W. Smith; impressic acid; triterpene; anti-inflammatory; high-mobility group box 1

protein; nuclear factor-kB

RS EHER: 2020-04-25

ELWB: WipE HRRIEEESRIITIE (20191740223, 2019J750448); WIHE P EE 25 K244 TREE 5 2RI B H (R ATREY [2018]3 5);
WFEEHET—HBHE (18C0399)

TEEENY: M M, &, B, B RO 2 R IR AIEE U T . Tel: 18774086049 E-mail: xiaojin9339@163.com

HEEEE  XIAET, B, WS, #d%. Tel: 13308439949  E-mail: 1xq0001cn@]163.com



* 5782 (X ]

Chinese Traditional and Herbal Drugs 35 51 % %522 #1 2020 11 A

M AE TN Acanthopanax  gracilistylus W. W.
Smith ATINRNTINERY), T 2040 T, %
B TR A, AR R T (P E 2 ) 2015
R —HS, BAERERE . SRHE T ILAEE
HIZKTE I BT W IR S R S AR =
IR B A SR AT IR R
BTN A. henryi (Oliv) Harms. RZSEE FLhN A.
evodiaefolius Franch. « FHEEHI TN A. koreanum
Nakai. Hl FLh0 A. senticosus (Rupr. Et Maxim. )
Harms 55 TN @A (SR B AL & P e] LA )
RIEIHLH— A (NOD. ATFIRE B2, R
SR F-o (TNF-a)« AN E-1B (L-18) A4
3R-6 (IL-6) SERAER T By RS, Rk, AT
JE b SR PRI A S B AT
impressic acid (IA) 7ETUIBHEY) 40 =T,
R T N00121 AR T OS], MIRAG F LRI, 57
R BLZLUSI 2 A7 . VR AT C 2 NGB T n
tor B VF 2 A E U, Horh TA S BRGE .

RAEAETT RGNS BCR BT SRR a5 A=
(T BI5 AEE S A8, 8 4 0 I 77 A B R A o
RIS RIESB, 2 HE (LPS) A3 B
s AR, A BRI b AEA 25270 %R B
(NF-xB) 1E RAEJIRIRAT S R SR A IS, 2
N2 F) LPS RN, (21 NF-«B M5 5 AL
FANHRZ, AT RAEAH OCEE R A 238120, i
W IIFET R EES Bl (HMGBD 1R NI
RIES B0, 7] 2 5 B R B s g 01340, il d e
B M HMGBI1 /K AEB] (16~24 h) Tt
Sl BEFUER M, FE SR Y o B L) 5 AE ]
AR SE 7% A 470 71 A0 ) e B A R o )
Je 136381, (HAE I PRIG YT oo LA RIS T, R Ag ik 5|
HARVRTT BORP0, HMGBI1 7E R AR 2 A 1)
TEAEH O], O RETR YT RIS AR, i
HMGB1 B IHLH] 5 NF-«B {5 58 % A 42,
b, I HH HMGB1 k50 & M AT 1897,
BT NF-«B 5 5 IE X HMGB1 73 i ) 5200 o
T IA BIFRIER, A7t LPS 355/
A% E VR RAW264.7 EELSERE, #%E 1A
X LPS 53 1) RAW264.7 41 g ' NO.TNF-a.. IL-1B+
HMGBI1 7K LA K NF-«B 15 5 18 ¥ [ 50 .

1 7
1.1 K5

AFETINHT 2012 4F 9 AAEBIF Kb TTAER

£, FRh B PREROK 2 i B VR 2R 48 N AN EHE )
AMAETIN A. gracilistylus W. W. Smith, FRA{RAFTH
B R 2 K2R 2R (B 5oh 120912)

LPS. —HIZEIH (DMSO) I4H Sigma /A ;
HiZEKFA (DEX, b5 S1322, _Liff Selleck 2] );
EZAU 24 M 34 58 5 28 M 28 v o i X R & 08 B
Biomedica A 5]; HMGB1 $i&I H Abcam A& ; B
RO S A EEFRIC L E PR 1gG Pt 15584 BCA
B IR FE D 177 S0 B 25 = KRR 5T
TNF-a. IL-1B ELISA i & . TRIzol X4 H
Invitrogen A 7] ; RPMI 1640 35353 | i54- 117 (FBS)
4 H Gibco A ]; B-actin LA (1 1 1000) I H Santa
n#); ECL 422 KGR A & H Thermo Fisher
Scientific A F];  ZH %/ R 40 M 25 43 $E BT S8
H Biovision /A & ; NF-kB p65 ELISA il &4 H Cell
Signaling Technology /A ] o
1.2 Y&

JEOL JNM ECP-400 #ZRiFEIRAC CHAH Tk
H24); Q-TOF micro LC-MS/MS Ry (£H
Waters A ] ); YL9100 HPLC %%t (i [E JE g A 7] s
Centricon YM-10 2 JE#E (3£ E Millipore 22 7] );
T K Z I ReREAA (A Tecan A 7] ); CO,
557746 (3 [ Thermo A #]); 96 LA (3£ Corning
/NCIDR
1.3 ‘Afm

RAW264.7 Zi Iy H H E R 2B gAYk
54t A= ) 2R T T
2 7k
2.1 1A RO

BT kg FERROLBEE TUIIM:, i fa DL B4
[FIRHREL 3 K, G IHHREGR, BUEKRYEE15E] 140 g
MR BIEMRT 280K, RIRHAhES . B
B CBE OB T BEdEATZEEG, RIS ) S 45 2006 i Tk
o 6 g BERR LWEHRSY 42 g IE THERRSY 58 go
25 g BER LBRXEEU A e AT il 05, 43I LAE
f5-FEE (2501, 20514 1501, 10 2 1) BAEEEM,
BRFS Frl~4. ¥ Frl (2.2 g) Aty
5, DIEG-HEE (25 1) P, 752 1A 910 mg.
FRPE L . R ENE . AR LIRS 25l 1 L
P ENEM Y, wE 1 Fis. KA HPLC
T5E TA HIBTE 7 BOR T 98%

2.2 {ApEEESE
RAW264.7 418 & 10% FBS ) DMEM £ 7%

HIRE .
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Fig. 1 Chemical structure of IA

#, T 5% COs. 37 C. WWANREME IR h 157
2.3 {ARREMNE

KH EZ4U 40 38 58 5 40 B 5 0 ik ) S A
W IA XF RAW264.7 ZHER)EEEAE R o K 4dTx5 4
AR RAW264.7 LA 1 X103 ANFLEF T 96
FLBR, 5% 8 h. WEXTHAM A 4, 1A 45300
ANAERERIZ5%) (5. 25, 50, 75+ 100 pmol/L,
IA LA 0.1% DMSO ¥ ), I 0.1% DMSO,
R 9% 48 h J5, LI 20 uL EZ4U k7, T 37 C
9% 4 ho FABFAMUAE 450 nm (ZELK 620 nm)
WAL 2 W ICEE (4D fH, AT R .

MIATVE R=A s/ A wman
2.4 Griess JAME NO 7KF

HUAL T3 $2E KR RAW264.7 411, LA 2.5X
103 Ay/mL #5096 FLAR 1, 5557 12 h, BT EA,
LPS 4, IA (10. 20. 30. 40. 50 umol/L) #H. IA
HIMAAFREERI25%, BRXTIRA S, HAR&HY
JIALPS (100 ng/mL), f¥H 24 ho HX 100 pL i/
iEWE 100 uL Griess A, TEENEFEF 10
min, {5 FHEFARAGNE 540 nm AbF 4 H92],
2.5 ELISA AE# TNF-a. IL-1 7K

HUALT- 06 54 K ) RAW264.7 411, PL 12X 10°
ANFLEER T 12 FLBRH, BE9% 12 h, BEXTIRAL.
LPS 41. DEX (10 umol/L) #H. IA (10. 20. 30.
40. 50 pmol/L) #H. DEX 4. IA ZHINAA[FKFE
M2, BRI SN, HAR&HMmA LPS (100
ng/mL), ¥ E 12 ho W LG, % ELISA {5
G VLA E TNF-a. IL-18 7K
2.6 RT-PCR £ TNF-a. IL-1p mRNA Fix

AT 5 B AE K RAW264.7 4 LL 12X 100
AL T 12 FLAR, 359% 8 he WEXTHEZ. LPS
4. TIA (10, 20. 30. 40. 50 umol/L) 4. IA 4

INARFIRERZ3Y9E 1 ha, BRxtiRgish, H
ABHIMN LPS (100 ng/mL) W7 2 h. PBS ¥Eik
2 K, MO TRIzol ik, #2HUA RNA. i 5%
G 2] cDNA, FHAHRN 514317 PCR 24T,
il TNF-o. IL-1B mRNA Fik. 5I¥F50F,
TNF-a 1IER5I¥8 5°-GAATGGGTGTTTTCATCC-
ATTCT-3’, &H5I%H 5-GCTTAAGTGACCTCG-
GAGCTTACA-3’; IL-1B IE[FA 5 #4 5°-TTGACGG-
ACCCCAAAGAGTG-3’, &[H51%1N 5°-ACTCCT-
GTACTCGTGGAAGA-3’ ; B-actin 1E ] 5| #1 A
5"-ATGGTGG GAATGGGTCAGAAG-3’, K[W5|4)
9 5°-GGAAGA TGTTACTCGACGAGC-3’. PCR /*
ME 1 2% IERERER Ik, TR AMT T Mg,
2.7 Western blotting £l HMGB1 EH&RIA

B RAW264.7 400 LA 1 X 106 AN/FLEEFT 12 5L
B, £59% 8h. WEXNIEA. LPS 4. IA (10. 20.
30, 40, 50 pmol/L) 4. IA ZLINARIFEIMRE 24
YIWFE 1 h 5, BRXTRRALAE, RS 4MmA LPS (100
ng/mL) ¥ H 24 ho WCRAHMEES TR BB BN
Centricon YM-10 #3E8s 1, B0, JEEIFKRSE, K
FEMIFES T —80 CIR-1FS

WCEEAN I, A K PBS BEiE 3 Y% O 100
uL A 2R ZE iR (50 mmol/L Tris< 150 mmol/L
NaCl. 1 mmol/L PMSF. 0.1% SDS. 0.02% &%k
%9 1% Nonidet P-40) &K 2440, WAL
H7 30 s J5 T 4 °CEL» 30 min, B _EiEW T —80 C
RAF, KH BCA ) Gkl & B .

FEAREZ 12% SDS-PAGE B K2 5 )
4% PVDF . NN 5% Ie 00k, T =ik
1 h, 2330\ HMGBI. B-actin JiiAT 4 CHEE T
B o Vel E IIANBAR S S i bric L E PR 1eG
ZPt (1150000, TEIREWFAE 1 h. HiKE, FH
ECL KJ6F & HMGB1 EAFL, K
Quantity One #AFFEAT 53 H7 -
2.8 4HREHZ NF-xB SEIER

HL RAW264.7 41 LA 1 X 106 N/FLEEFR T 12 4L
B, H57% 8 he WETSHAM. XA, LPS 4. 1A
(10. 20. 30. 40. 50 umol/L) 4. IA ZHIAAIA
WERMZYIPE | b5, B2 adMmx s, H
ABAHIMAN LPS (100 ng/mL) W E 2 ho U,
R PBS P 3 IR, {58 FH 4 M i/ e o 4 i 25
S PR EL 4 B A A P RN 40 A%, $48 ELISA i
A G VLIRS 20 B A% H NF-xB 7K.
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2.9 GIHEFESH

LAY +5 Kon, KM SPSS 16.0 A0 SLis
BARHAT b, AN R R R 254, A
] ELICR T ¢ A
3 #R
3.1 1A X RAW264.7 4BBESE SIS0

W 2 fios, TIA (750 100 pmol/L) i 2 [&1IK
HAFIE R (P<0.05), HAWEMMpEEN; 1A
(5~50 wmol/L) X 2 Ju A7 2 35 T i & 5l o [R
Je SRS BT A ) TA 3R BE AN 50 pmol/Ls

120
100 =
N
w80 x
Eﬁ 60
= *
= 40
ol L ‘
X s 25 50 75100

IA/(umol- L™

EXIIRALE#: "P<0.05
“P < 0.05 vs control group

&2 1A XF RAW264.7 RREE RIS (x+s5,n=3)
Fig. 2 [Effect of IA on cell viability in RAW264.7 cells
(;is,n=3)

3.2 1A %f NO 7K PRI

mE 3 s, #HERET RAW264.7 A/~ E
(3.6840.37) umol/L NO; LPS 21 RAW264.7 4iljis NO
AP (P<0.01), N (9.01£0.51) umol/L.
IA 21 NO /K53 B (P<<0.05. 0.01), &

10 - #h

NO/(umol-L™")

g LPS 10 20 30 40 50

100 ng'mL"! IA/(umol-L™")+LPS

Extiaditbi: #P<0.01; 5 LPS 4lH#: "P<0.05 *P<0.01,
THEIF
#P < 0.01 vs control group; P < 0.05 **P < 0.01 vs LPS group,
same as belows
3 1A ¥t LPS 55 RAW264.7 40 NO 7K RIS
(; +s,n=3)
Fig. 3 Effect of IA on NO level in LPS-induced RAW264.7

cells (x+s,n=3)

FHIRAE 7R TA KT NO =48 B R 4k fE R -
3.3 IA Xf TNF-a. IL-1p 43 3ihBOS20H

TNF-o. IL-1B &S5 AT RN, &I, &
KEMI 2 TIREIE RANLIA £ Wi 4 FioR, S5xd
L, LPS 4H TNF-a IL-1B 7K P32 3 T (P<0.01);
5 LPS AHHHE, 1A 4 TNF-a. IL-1p /K& & &K
(P<<0.05. 0.01), ZEFIEAMAXM:. R IA AT
T RA T TNF-an IL-1p 43k

A 10.0
#h
8.0
T
2 60 3
S
g 4.0 .
<2} *
z 20 o L
Xt LPS DEX 10 20 30 40 50
100 ng-mL™! IA/(umol- L)+ LPS
B
12.0- ”
10.0
T, 80-
g *
g 6.0 .
=40 *
: : .
il
0 . \ . .
B LPS DEX 10 20 30 40 50
100 ng'mL"! TA/(umol- L) +LPS

Bl 4 1A X} LPS 558 RAW264.7 ZRiE+ TNF-a (A) 0
IL-1 B) KFHIFM (x+s5,n=3)
Fig. 4 Effect of IA on levels of TNF-a (A) and IL-1p (B) in
LPS-induced RAW264.7 cells (x+s5,n=3)
3.4 IA X} TNF-a. IL-1p mRNA AR50

wiEl s fow, SxTRRA S, LPS 41 TNF-a.
IL-1p mRNA FiLBERI; 5 LPS AL, 1A A
TNF-a. IL-1p mRNA £iA B EK, 5 ELISA 2%

T2 ) TNF-o F1 IL-1[ 20 WA 45 5 —3.

A
TNF-o

B-actin

LPS/(ngmL™") — 100 100 100 100 100 100
IA/(umol- L) — — 10 20 30 40 50

LPS/(ngmL™") — 100 100 100 100 100 100
IA/(umol- L) - - 10 20 30 40 50

5 TA ¥t LPS i5S8) RAW264.7 ffich TNF-a (A) 0
IL-1p (B) mRNA FiAMEME (x+s,n=3)

Fig. 5 Effect of IA on expressions of TNF-o (A) and IL-1§
(B) mRNA in LPS-induced RAW264.7 cells (x+s,n=3)
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3.5 IA ¥t HMGB1 ERRIAHIS N

HMGBI & —F4ifi & e, YHAAET
YU, s R G MR AEhR S . B AR,
ZAREIAFE A0 7] LUK HMGB1 Bl S 4 i o1,
MG 51 % 29 e N4, anfd 6-A iz, 5 LPS 4Lk
B, TA AN S HMGB1 8 A 7K T 5 2
(P<0.05. 0.01), ZFIEMKM. W& 6-B i,
ANFERREERT TA X4 HMGBI1 8 F3RiIA %A
RO, FREE RN 1A G EFIE HMGBI
g3k, {EXF RAW264.7 41fiis 1 HMGBI1 & A 1S
KFPEA T, $oR IA W REE % HMGB1 4
W, RIEEBURAEH . WEFRM, LPS flEE wa i
Ja, W5 HMGB1 Z&RME &Y, i)
HMGBI1 Kz 58, Mgt HMGBI1 /K-F [,
Jf H HMGB1 5 LPS & &Y B8 48 3 P izt iz ok T [F]
FIE ) LPSH54],

A 100

HMGB1/%
N
S

*
1 *
.
20 I =
o) o NN m
HMGE| I ————

LPS/(ng'mL™") 100 100 100 100 100 100
IA/(umol L7y  — 10 20 30 40 50
0 100 100 1 100

B

B-actin

LPS/(ngmL™") 100 10 0 00
IA/(umol- L™y — 10 20 30 40 50
5 Lps 41t#: *P<0.05 **P<0.01
*P<0.05 "P<0.01vsLPS group

6 1A Xt LPS 5587 RAW264.7 4RAE_E &%+ HMGB1
(A) MAEA HMGBI1 (B) ZEERIEMFN (x+5,n=3)
Fig. 6 Effect of IA on expression of HMGBI1 protein in
supernatant (A) and intracellular (B) of LPS-induced
RAW264.7 cells (x+s,n=3)

3.6 IA X NF-xB SEMEAIS MG

WK 7 s, SXHIEALEEES, LPS 4 NF-«B /KF
BE BT (P<0.01); 5 LPS 4HLU#:, 1A 4 NF«B /K
PR ERL (P<0.05. 0.01), EFEHEM. R IA
ALETHH] NFB {55185, MM SRR .

1.6 #H#

14

12

0.8-

0.6 -

0.4

02 Ij
0o E1. !

* ¥
I ' | *
TH AEE LPS 10 20 30 40 50

100 ng-mL™! IA/(umol-L™")+LPS
LXHA LR #P<0.01; 5 LPS ALkE: "P<0.05 P<0.01
#P <0.01 vs control group; "P<0.05 *"P<0.01 vs LPS group

7 1A Xt LPS 55 RAW264.7 4R NF-kB jE IS
M (xts ,n=3)

Fig. 7 Effect of IA on NF-kB activity in LPS-induced
RAW264.7 cells (x+s,n=3)

4 Tig

HMGB1 ] DId gl Fhan i & e, B
KM R F U1 TNF-a. IL-1B. IL-6 Z54), &5 5% %
P8 (1 AR I RSO0, AT IR 98 i fse RS i 7
i R IR MLI 5 JORE RN 2 IR G . R, 1
B AE S AR, HMGB1 2K [ 3057 s Hi)
A8 0 5 PRI ER A0 PN 75 2 TIURE AN 2t A 2B A5 1K K
A2, Rk, HMGBI1 ] fE 2 PR B0 8 AL
TR AN I RE IR R

YHAE TN 25 F T s &, BH AR 0 IR )
RETF=PIT IR TR Z 4050, 2 1A WIBTEDL
RAEA AR AL, 1A B> LPS
S0 RAW264.7 i NO. TNF-a. IL-1B %14
A BEIPAAE, J0H HMGBI1 203 Al NF-«B % 1.

LR, guRE IO R e SRR = TA AT
3 I ] L 4 o NF-xeB & AL R IE TR AEH, 3
%] TNF-o. IL-1B. HMGBI1 ik, #8 IA AT{E
SRIRTT 98 135075 T T ST 98 SRR T 46
FMEN S EME) A R R SR 2 e e S &, =
TA X ERIE S PRI 1) 4 B JE [ NN B8 2 38 B
B PRI E FH S TA AP0 FH B AT T idk — 2B a0t
Fio AR FINEA —E MR, N
SR 00 v i B 2 A A ) B AR B
Ft, P ONAHAE TUIN IR PR B FH B AL R0 A 48 AN S B
St

—_
(=}

NF-KB/A45()
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