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Effect of Astragaloside IV on Aristolochic Acid-induced M1-type
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ABSTRACT Objective: To investigate the effect of astragaloside IV on the polarization of RAW264.7 cells induced by aristolochia
acid to M1-type, and to explore its possible mechanism. Methods: Aristolocholic acid and Lipopolysaccharide (LPS) were used to stimu-
late RAW264.7 cells for 24 h successively, with or without astragaloside IV for drug intervention. Cell counting kit-8 (CCK-8) was used
to detect the change of cell activity, flow cytometry was used to detect the type of macrophages, and enzyme-linked immunosorbent assay
(ELISA) was used to detect the secretion of interleukin-6 (IL-6) and tumor necrosis factor - o (TNF-a) in cell supernatant. The expression
of IL-6 and TNF-a mRNA in RAW264.7 cells were detected by real-time quantitative reverse transcription PCR (RT-qPCR). The protein
expression levels of p-p38 and p38 MAPK in RAW264.7 cells were detected by Western blot. Results: The results of CCK8 indicated
that astragaloside IV had no obvious toxicity to RAW264.7 macrophages in the concentration range of 5-50 wg/ mL, and 10 pg/ mL was
selected as the experimental intervention concentration in this study. Astragaloside IV could significantly improve the increase of
macrophage activity induced by aristolochic acid (P<0.05), and decreased the secretion and expression levels of IL-6, TNF-a and mRNA
expression (all P<0.05), inhibit the increase of M1/M2 macrophage ratio induced by aristolochic acid and LPS (P<0.05). Astragaloside IV
could partially inhibited the increased phosphorylation of p38 MAPK in macrophages induced by aristolochic acid (P<0.05). Conclu-
sions: Astragaloside IV can reduce the M1-type polarization of macrophages, reduce the levels of inflammatory cytokines IL-6 and
TNF-a, and reduce the activity of macrophages, thus playing a role in slowing the renal damage of aristolochian acid. The mechanism of
action may be related to the partial inhibition of p38 MAPK signaling activity.
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1.1 ZHAf

/NEE R 2R RAW264.7 Ziitia A P ERFEBE .
1.2 FEXFIRANE

e AT (4l >98.0%, it 18065) 1 [ % [l MCE 7y
A, DA (L2 97%, 35 A5512)1 [ 321 Sigma /A,
CDl1lc Hufk (L5 117309) .CD206 Hrik (L5 141705) M H
2 [ BIOLEGEND 7\ ] ,p38 MAPK #i & (4it*2 8690T) 1
p-p38 MAPK Hi{& (L2 4511T) ¥4 [ CST /A 7], GAPDH i
PRI B A2 A W AR BRA B (A5 HL1019), A1t 4%
R & (CCK 8 [ g3 = KA D FARA BRSO
%E 7t PCR X 7 & 14 H H & Toyobo 2\ ] ,Quant Studio DX
qPCR {1 B 2 5 Applied Biosystems 23 i) , Odyssey CLx 7¢ )
AR RS0 A LI-COR 23 w], Ji U4 [/ BD A ],

13 Ak

13.1 #fatEs:  RAW264.7 B IGAIMR A& 10% K76 ik 4
175 Y RPMI1640 Bk, BT 37 'C | 5% CO, #5548 h 557,
A RABA, B 4~5 ACAE RS R AR A A 7 43 20 T 0

132 ZWHE BOSEA K RAW264.7 4, R H
0.25% My M TH 1L, B0 AR AN, B4k & 5
10%mL, AP A ZE 96 LAk H, 100 pl/ L. BEAL/ME:0 58
TR L A S - 25 N R ZH (CTL 4H) | 1 SRS TR i 58
H (AATH) (45T YRR 1 pg/mL) . & EHH 259 T HizH
(AS-IV 24 (45 T 55 i B Y04 IR + B 1T 10 pg/mL), 7
24 h JEWCAR AN L FIEWR . 0 LPS TS W20 M SE - 28
FI%F BB 20 (CTL £ ) | Jig 224 (LPS £ ) )38 26 (LPS 41 ) (%4
LPS I pg/mL) % B P 7259 T W4l (AS-IV 41) (4575550 &
LPS+ B pEH 4 10 we/mL), H# 24 h J5 US4 T35 S 4n
FHLAIEZR P RT RNA B4 BORTAGI

1.3.3 SIS TIKFIE -8( CCK 8 )& MM S
EHRETENE 4R IR CCK-8 Ml & ud B 154 . ik an
T: RAW264.7 EEANALL 5% 10° A4 / FL% & B Fi A 96
LR, 23 I AR [R] v B 2549 (0..5,10,50 100 pug/mL) il , =
M ERE 6 ME AL, 1EM 24 /NS, BFLINA 10 pL CCK-8
R, 37°CIER 2 /NAT, T 450 nm PR AMSEEURO R, 11
AL AN

1.3.4 BEEXSR IR BHIKIE (ELISA) &M Wl dufuds o B
W, 28 ELISA Rilliat) &5 id B 45 3 JiAs) 4 L i v v i
YA 2 -6(IL-6) R IRFE A T - TNF-o0) (153 WA £ o

135 REFEMEE PCR(RT-qPCR)3£8G  #70i57] & i U]
B WA BT AN R 4°CPBS vk 3 WS, FH AN p S )%
i B ) K I T AR 5] Ependoff 45 i, #R4E RNA $2BU0 & 1 20
BRIEATHRE RNA, I ol 3 e se s kA vl . KL GAPDH>Y
N2, XK RT-qPCR ¥l IL-6 . TNF-o . GAPDH f) mRNA %
PACE. FIFHIIZE 1. SR 2* 3k mRNA AEXIEGA R

% 1 PCR EERH|HF7

Table 1 Primer sequences of each gene for PCR

Gene name Primer sequence( 5'~3') Product length/bp
F: CCTGTAGCCCACGTCGTAG
TNF-a 148
R: GGGAGTAGACAAGGTACAACCC

F: CCGGAGAGGAGACTTCACAG

IL-6 102
R: TCCACGATTTCCCAGAGAAC
F: TGTGTCCGTCGTGGATCTGA

GAPDH 163

R: TTGCTGTTGAAGTCGCAGGAGGAC

1.3.6 RAAAMKENEZEMMESE FIMELMRER, &
PBS yE ¥ Jm , AR A O 107 A /mL in A 100 pL T
Ependoff 4, 435l A FITC anti-mouse F4/80 ,APC anti-mouse
CDl1c FiI PE anti-mouse CD206, 454 Ay 5 I 4 g 4L [v] % 1
Frads M 1 S WA BfRE SR A M2 T8 S I A R S P
o FEVK ESE EIR SRR S B ALRE, I Flowjo B4  Hrks
MZER

1.3.7 Western blot El %44 p38 MAPK ZF 3 g 4L B R ik 7k
T RIS A A BRI ) 550 A ) ) RI-
PA S vk - 24#% 30 min, 4 'C . 12000% g Z5.0» 15 min, I
IEW . BCA LB e i 5 TR AR M Lk RS
5%BSA # M 1h 5 5%4i/N{UAI A GAPDH . p38 .p-p38 #i{A
(FRBEEE 4y 5 1:2000,1:1000,1:1000)4 CHEF 1, VR H#
45 B BRI AL W B (HRP) FRic 9 2£ 41 % — 41 (1:5000 TBST
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K ; P<0.05 & SUHEF A G55 X,

2 &R

2.1 EEREX RAW264.7 E I 0 A0E 1R800

5 0 pg/mL [#, # K H H7E 100 pg/mL ¥ & i XT
RAW264.7 B 20L& v EAMRIVER, MifE 5~50 pg/mL ¥k
BE A RAW264.7 E IR TC I W #0k (16 1) Rt A T
HE— 5T 8 S F T LW 20 M AR AR F RS2, AR F 5T
TEHL 10 pg/mL 7Ry See T Fuie i

Cell viability(%)
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‘
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B 1 AEREZERET RAW264.7 B 1 40A 5141 2500
Fig.1 Effect of astragaloside IV on RAW264.7 macrophage activity
Note: compared with 0 pwg/mL, *P<0.05.
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Fig.2 The effect of astragaloside IV on the activity of RAW264.7 cells
induced by aristolochic acid
Note: compared with CTL group, **P<0.05; compared with AAI group,
“p<0.05.
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SR FH ELISA H7 A M 41 i L3 ¥ b 48 4 7 IL-6 \ TNF-o
B IE O . 45 B4R7R , 5 CTL 2 HL# , AAT 2H RAW264.7 4l
Mg IL-6 \ TNF-o 437K - 30 (3 P<0.05), 5 AAL4]H
B, AS-IV 4 T35 1 IL-6 \ TNF-au 23 WA7K -4 B8 25 T [
(¥ P<0.05), UL 3A i1 3B, >k Fl RT-qPCR #& I 4% 41
RAW264.7 40 4 A F IL-6 . TNF-o mRNA k&0, 45
PR, 5 CTL A, HY4mWR7% T RAW264.7 il IL-6,
TNF-o mRNA 2R3k B WM (3 P<0.05), 5 AAI 4 Hh%s,
AS-IV 41401 IL-6 . TNF-o mRNA F£ik BT (8 P<0.05),
LK 3C Fi1 3D,
2.4 HEREINDEATETIEM RAW264.7 2R X B 2500

SR FH I 2 A0 B A 0 45 2 1) A AR A L . 45 CTL 41
Ho , 2 YRR RIS AAL 4 RAW264.7 411l M1/M2 Fb 4]
W (P<0.05), 5 AAI 41 th 4, AS-IV 41 RAW264.7 4 ity
MI1/M2 HBIlRFAR(P<0.05). ULIE 4.

AS-IV CTL AAl As-IV

12

| I
2
0
CTL AAI
C

n
: o)

H
o
pressio

IL-6 relative expression
s o

TNF-« relative ex
o > N
chmriniwhas o

3 BADHAEEE S IL-6, TNF-o 537k EH mRNA 3 REE
Fig.3 The secretion level and mRNA relative expression of IL-6 and TNF- « induced by aristolochic acid in each group

Note: A. the secretion of IL-6 was detected by ELISA; B. the secretion of TNF-a was detected by ELISA; C. the relative expression of IL-6 mRNA was

detected by PCR; D. the relative expression of IL-6 mRNA was detected by PCR. Compared with CTL group, **P<0.05; compared with AAI group,
#pP<0.05.

2.5 FHEREY LPS F5H RAW264.7 408 M1 R4 F 220

AWFFECAESE , LPS W] Y W 20 I 6 H ) M1 AU A



DREMESS#E biomed.cnjournals.com Progressin Modern Biomedicine Vol21 NO.6 MAR.2021 - 1043 -

1,2 M1 RS BN SE IR R LA SOkt ST HE—0 7 41 M1/M2 Eb il LPS 4 FRE(P<0.05). LA 5.
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HXTEEAR M1 BRI PE R AR A R s, 221 5 CTL 4l ek, SHYRse s 24 h (9 AAI 41 p-p38/p38
pg/mL LPS U5 (LPS 41)RAW264.7 41 it MI/M2 L% S HARXT RIS R BRI (P<0.05); 5 AATZ HL#, AS-TV 4]
CTL 417+ (P<0.05) , T 2% po HIH B (AS-IV 41)RAW264.  p-p38/p38 4 FHIXT R I A T FFE(P<0.05). LK 6A Fil 6B,

CTL AAl AS-1V
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Fig.4 Effect of astragaloside IV on polarization of RAW264.7 cells stimulated by aristolochic acid
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Fig. 5 Effect of astragaloside IV on LPS induced M1 polarization in RAW264.7 cells

1.0 4

* %k
CTL AAl AS-IV & 4
0.6 -
pP-P38 e
[ F - . -
- ) ) 04 -
PIB  — — — 02 - W
0.0 1
CTL AAl

CAPDH e —
AS-IV

p-p38/p38

A
6 HEEREXDRLEIESEH RAW264.7 41/ p38 & B BB L K200
Fig.6 Effect of astragaloside IV on p38 protein phosphorylation induced by aristolochic acid in RAW264.7 cells

B

Note: A: results of Western blot; B: relative expression of p-p38/p38 protein in each group
Compared with CTL group, **P<0.05; compared with AAI group, “P<0.05.
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