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Effects of astragalus polysaccharide and astragaloside IV on
lipopolysaccharides-induced inflammation of
bovine mammary epithelial cells

FAN lJiaqi, JIA Fang, LI Yusi, ZHOU Xuezhang
(School of Life Sciences, Ningxia University, Yinchuan 750000, China)

Abstract: [Objective] To investigate the effects of astragaloside IV (AS-1V) and astragalus polysaccharides
(APS) of astragalus extract on the lipopolysaccharides (LPS)-induced inflammation of bovine mammary
epithelial cells (BMECs) and the effect on the expression of f-casein in inflammatory cells. [Method] APS
and AS-IV were used to intervene LPS-induced BMECs to detect the changes of cell inflammatory factors,
oxidative factors, apoptosis factors and B-casein. [Result] CCK-8 screening found the concentrations of 1g/L

APS and 50, 75, 100 mg/L AS-IV were optimal to stimulate BMECs. After stimulating BMECs with 0.5 mg/L

WS EEA:2021-06-22  MILEE AFTiE):2022-03-11 10:10:39

4R & % ik https:/kns.cnki.net/kems/detail/44.1110.8.20220309.1704.007.html

EEEM: 55, WEMAt, T2AFHHRREYFHMA, E-mail: 2090883224@qq.com; @14 JAFF, #Hik,
W, TEAEHYRREYFHAR, E-mail: zhouxuezhang@nxu.edu.cn

BEEWB: 7 4 A AA % A4 (2020AAC03111); K% A 41 #4] L] it %) (Q2020107490063)


mailto:2090883224@qq.com
mailto:zhouxuezhang@nxu.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.202106034

B 4 ]

AR5, S5 G P AGR TG TIOR8 S A0 03 2F SR b B AR SAE (1 17

LPS for 24 h, the inflammatory cell model was successfully established. Experiments found that AS-IV and APS

could significantly inhibit the expression of lactate dehydrogenase (LDH) in inflammatory cells and alleviate the

continuous damage of cell membranes in the inflammatory state; Significantly inhibit the expression of

malondialdehyde (MDA) and reactive oxygen species (ROS) in inflammatory cells and alleviate the oxidative

damage of cells; Significantly inhibit the expression of IL-6, IL-8, TNF-a inflammatory factors in inflammatory

cells, and reduce the inflammatory response of cells; Significantly inhibit the expression of apoptotic proteins in

inflammatory cells and inhibit cell apoptosis; Significantly activate f-casein in BMECs inflammatory cells and

normal cells, and inhibit the expression of TGF- and ERK1/2. [Conclusion] AS-IV and APS can inhibit the

inflammatory response of BMECs induced by LPS and activate the expression of f-casein in inflammatory cells

at the optimal concentrations.
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Trizol % #EBUAH Y 5 RNA . %[ HiScript 11 Q
Select RT SuperMix for qPCR(R232) &7l & 5 B 4
IR A B cDNA . #£8 ChamQ Universal



18 Hepg Ll K5 224k (https:/xuebao.scau.edu.cn/zr/hnny_zr/home)

43 %

SYBR qPCR Master Mix (Q711-03) 177 £r ik B 2

PRiFAT RT-qPCR. 51¥i51H 27 3CHR [10], HAK M,

1.
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J5 RO A a4 i

F1 MppiERFERERIEL RT-qPCR 514

Table 1 RT-qPCR primers for expression changes of inflammatory genes

LA AR IS5 —3") PP E /bp
Gene name Primer sequence (5'—3") Product length
IL-1p F: ATGAAGAGCTGCATCCAACACCTG 110
R: ACCGACACCACCTGCCTGAAG
TNF-a F: CTGGCGGAGGAGGTGCTCTC 85
R: GGAGGAAGGAGAAGAGGCTGAGG
IL-6 F: CACTGACCTGCTGGAGAAGATGC 115
R: CCGAATAGCTCTCAGGCTGAACTG
IL-8 F: AGTGGGCCACACTGTGAAAA 113
R: CCCACAGTACATACATGAGGCA
p-Actin F: CGTCCGTGACATCAAGGAGAAGC 143
R: GGAACCGCTCATTGCCGATGG

14 AS-IV. APS. EEHZMKATE RS BMECs

EFETEMERIR I

BMECs 2L 1x10* AN/ L i) 25 B 32 Fh 76
96 fLAR 1, £55% 24 h M40 58 A W B, Al B
6 IREH . AS-IV CCK-8 k573 A x4 (CK),
AS-IViRIE 2 (AS-IVJi &R E N 12.5. 25.0. 50.0.
75.0~ 100.0+ 150.0. 200.0 300.0 mg /L) F175 {4,
JHE 1.2+ 3.4 ho APS. HH % K] EH & CCK-
8 I NATIELL (CK), APS E& 4L (APS i & ik
&4 0.10. 0.25. 0.50. 1.00. 2.00 g/L), H % Rk
H(HFHERFFEIKE N 50,100, 250, 500, 1 000
mg/L), AT IRER 2 (kP 2 2= o &k 50,
100, 250+ 500+ 1 000 mg/L) F175 44, # & 1 h. ik
WO7iER “1.3.17 o
1.5 ASIV. APS FFixf LPS iS5 BMECs F1 LDH,

MDA, ROS FRiXHIMN

BMECs &K LA 2x10° /N/FL 15 BEHMPAE 6 FL
PR, 5597 24 h 40 i 58 e W EE . 3R 50 9 4,
A B TEXT B (CK); B 2059 LPS Hli#4; C A
N LPS+1 g/L APS #H; D 244 LPS+50 mg/L #RA] %
4 E 48 LPS+50 mg/L HH R4 F 45 LPS+
1%(¢p) ZEE4: G 48 LPS+50 mg/L AS-IV4L; H 41
N LPS+75 mg/L AS-IVZ4; 1 415 LPS+100 mg/L

AS-IVAH . WAR AL ERZAAE i EIH W, 4% IR FLRR I AL
M (Lactic dehydrogenase, LDH). N /i (Malon-
aldehyde, MDA) Fli% P44 (Reactive oxygen species,
ROS) Wl & 177 & Ut B B AT R, S & 3 Ik
Eig=J
1.6 AS-IV. APS F#ix} LPS iS5 BMECs &

fEEFRIEH RN

ReFE, AFRGRE €157, RIS TIER] “1327 .
0 4 B o TL-6+ TL-8+ IL-1P TNF-a 4 5E K 73
RZRIEAL, IR 1. 54, WEEAF AR L
JEW 3 000 r/min B0 10 min. %1% ELISA X7
B VLI T ERAE, AN A 3E R R 2R PR T 1 43 o
1.7 AS-IV. APS T} LPS 55 BMECs H 5

TREFRIEH N

REFe, A FRGEpE €157, WRETVER) “1327 .
S WU 200 B T A G (R R IA AR 4K, 51 it 5% 3L
Wk [11], 5190 W3R 2. M FH LS 4 B R G N &
PRI 4B A, ] BCAEMEEAKE. 7
125 g/L 43 B 50 g/L K4 ) SDS-PAGE #i
IR EEAT E E HIK, M E E % 2 PVDF IR, FJE
525 ) PVDF JEE 2 2 0.5%(w) B IE 95k v,
M 4ho —Hi4 C E 12 h, TBST MG 3
W B S lEbRIC — 50, EIRME 2 h, TBST
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Caspase-9 H KA,
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TGF-B. ERK1/2, p-EEERAFRIEHF N
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B, B5 97 24 h A4 58 A EE . 58 o 6 4
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VAL, R “1.3.27 o Killgif s TGF-p.
ERK1/2. CSN2 JE[RIFRIAZAL, 5190811526 30k [11],
Sl 3. B3R, ALERGEAE “1.57 , 88 Ty vk
@ “1.7” , Western blot 34l TGF-B. ERK1/2.
SR AR,

®2 WATHEXEREFIATL RT-qPCR 5|4

Table 2 RT-qPCR primers for expression changes of apoptosis related genes

BRI 2K S5 (5'—3") PP B fbp
Gene name Primer sequence (5'—3’) Product length
Caspase 3 F: GAACCAACGGACCCGTCAAT 163
R: GCCATGTCATCCTCAGCACC
Caspase 8 F: GCTTCATCTGCTGCATCCTCACC 198
R: AGTCGGTCTCAACGGCTACACC
Caspase 9 F: GACGCTGGTTCTGGAGGATTCAC 132
R: GCGGCAGAAGTTCACGTTGTTG
p-Actin F: CGTCCGTGACATCAAGGAGAAGC 143
R: GGAACCGCTCATTGCCGATGG
%3 TGF-f. ERKI/2. CSN2 &ix%Z{t RT-qPCR 3|4
Table3 RT-qPCR primers for TGF-f, ERK1/2 and CSN2 expression changes
LR 42 Fr S F5(5'—3") R VRSE
Gene name Primer sequence (5'—3) Product length
TGF-f F: CTGTGCTGAATGGCTCTTG 153
R: CATCATCGCTGTCCACACCT
ERK1/2 F: GACGCAACACCTCAGCA 162
R: GCCAAGCCAAAGTCACAG
CSN2 F: TGGGCAAAGGGGTGGATT 139
R: ACCTGGTGAGATTGTGGAAAGC
p-Actin F: CGTCCGTGACATCAAGGAGAAGC 143
R: GGAACCGCTCATTGCCGATGG
1.9 GitEaH o - 0(CK)
- 0.1 mg/L

i SPSS22.0 # A X 1 56 F 4 1T 7 2 4%
M, BT AR ELE 3 %, Bl “FREpR
%7 FRoR, P<0.05. P<0.01 NERBE.
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FT 8] 24 h oW J5 SRR 50 R Ak . 1@ 3 RT-qPCR £

100} B———9 o o 0.5 mg/L

E_ :i‘ 3 - 1.0 mg/L
w0l \ ~- 2.0 mg/L
NG ¥ - 2.5 mg/L
273 —— 5.0 mg/L
F° ol - 10.0 mg/L

70

t/h
1 7A[E LPS REREFM{EMAATET BMECs £49%
aE
Fig.1 BMECs bioactivities under different concentra-
tions and action time of LPS
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Fig. 2 Effects of different LPS concentrations on the gene expression of inflammatory factor in BMECs
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Fig.3 Cell morphology (a) and nuclear morphology (b) changes of BMECs stimulated by different concentrations

of LPS
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70 :
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150
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S 2100t
=
r>
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0
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APS 1EH 1 Wt 4 f e A 2k, AIRAETE 3N 100%
(Kl 4b). 50 mg /L FH & & () 86 U/mL) H ¥4l
i, 40 B A7 TG I8 E] 90% LA (B 4c). 50 mg /L #k
A 8 2R 2 B, 4 M AEVE A E 90% L b
(F 4d). KEHL 504 75, 100 mg /L AS-IV, 1 g/L APS,
50 mg /L(86 U/mL) H 5 %, 50 mg /L MKAJ E &K, 1E
NG BRI R R

130 b: APS
S =00t
M=
HI -8
&5
=2 =
g 3 50t
0
0(CK) 0.10 025 050 1.00 2.00
plgL™)
150 - I .
d: #RA[E K Lincomycin
:i ':? 100} - o = * *%
HI g
o~
% 3 sof

0(CK) 50 100 250 500 1000
p/(mg-L™)

T “xxr R IRAEFL S X IRAE P<<0.05. P<<0.01 /K TFEREE (¢ KL)

“*” and “**” indicate significant differences at P<<0.05 and P<<0.01 levels respectively between the treatment and control (¢ test)
4 AS-IV. APS. FEEFR. HKAEHEYN BMECs FERAIFN
Fig. 4 Effects of AS-IV, APS, penicillin and lincomycin on the viabilities of BMECs
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R R ADIRAS, 4 H R 25 P I 2 5 3040 i 41
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IV, APS. W0 2\ F 55 3 3 68 2 3 #0125
41 i b3 7+ LDHY 29 (P<0.05 8% P<0.01), H:

100 mg/L AS-IV(I4L) A1 g/L APS(C 4) *}
LDH [0 i) 255 5 5 £F 5 4 25 4 ¥ nf 2 35 40 1) 4%
JiE 40 fil HH MDA ()3 15 (P<0.01), 100 mg/L
AS-IV(I 4) %F MDA 0 47 il 2% 2R & & - AS-1V .
APS. T % % Be 2 & 1 48 9iF 40 Ml ROS 1) KA
(P<0.05 8% P<0.01), .+ APS(C 2H) [ 40 fil] 25 1
wAE
2.4 AS-IV X APS Tt LPS % BMECs #5¢
fEE FRIEHI RN
it RT-qPCR iRE Al ELISA iRIGAG I 4 Fhzh
YT T SSRE A TL-6. TL-8. IL-1B+ TNF-a 48 1
Kl F 48 . RT-qPCR 56 25 R WKl 6 fis, AS-
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ABCDETFGHI = ABCDETFGHI ABCDETFGHII
251 21 2 51
Group Group Group

A: BIPEST &, B: LPS, C: LPS+1 g/L APS, D: LPS+50 mg/L M &, E: LPS+50 mg/L & &, F: LPS+1%(p) L&, G: LPS+50 mg/L AS-IV,
H: LPS+75 mg/L AS-IV, I: LPS+100 mg/L AS-IV; “*” il “**” HRIHIRE P<0.05. P<0.01 KFZEREE (¢ KK)

A: Negative control, B: LPS, C: LPS+1 g/L APS, D: LPS+50 mg/L linkomycyna, E: LPS+50 mg/L penicillin, F: LPS+1%(¢) ethanol
G: LPS+50 mg/L AS-1V, H: LPS+75 mg/L AS-IV, I. LPS+100 mg/L AS-IV; “*” and “**” indicate significant differences at P<<0.05 and P<<0.01 levels
respectively (7 test)

El5 AS-IV. APS F3ixf LPS %I BMECs 137 HI5 0
Fig. 5 Effects of AS-IV and APS interference on LPS damaging BMECs

IV. APS 685 & M JOREM P rF IL-6. IL-8« TNF- AR #RIA T B 48 (P>0.05). ELISA iR&645 K an

o 3 FhIE R AR X 2R ik (P<0.05 B P<0.01), {H IL-
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IL-8 BRI AR & (P<0.01), IL-18 TNF-o 3[4
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Relative expression level
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IL-8 ZE AR IL (P<0.05); F 5 & B &M IL-6.
IL-8 & [ 3RiE (P<0.05. P<0.01); 4 Fh254 % IL-
1B B AR T B2 52 (P>0.05). 25 LRI AS-

b: IL- 8|—|
140 1

120 +
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o | l N

2.0
15+
1.0+
0.5+
0
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4 d: TNF-a

A B C D E F
5
Group

G H 1

A: FAMEXS &, B: LPS, C: LPS+1 g/L APS, D: LPS+50 mg/L #RA] % 3K, E: LPS+50 mg/L # % &, F: LPS+1%(¢) Z &, G: LPS+50 mg/L AS-1V,

H: LPS+75 mg/L AS-1V, I: LPS+100 mg/L AS-1V;

CR7 R T SRRIRIRAE P<0.05. P<<0.01 KTZER B (1 i)

A: Negative control, B: LPS, C: LPS+1 g/L APS, D: LPS+50 mg/L linkomycyna, E: LPS+50 mg/L penicillin, F: LPS+ethanol (¢=1%),

G: LPS+50 mg/L AS-IV, H: LPS+75 mg/L AS-IV, I: LPS+100 mg/L AS-1V;
respectively (7 test)
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Fig. 6 Effect of AS-IV and APS intervention on LPS stimulating relative expression of inflammatory factor genes in

BMECs
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Fig. 7 Effect of AS-IV and APS intervention on LPS stimulating the expression of inflammatory factors in BMECs
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Fig. 8 Effect of AS-IV and APS intervention on LPS stimulating relative expression of apoptosis factor mRNA in
BMECs
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Fig. 11 Effects of AS-IV and APS on relative expression level of TGF-f, ERK1/2 and CSN2 in BMECs
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Fig. 15 Effect of four drugs intervention on LPS stimulating expression of TGF-p, ERK1/2 and f-casein in BMECs
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