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(IL-1B) FffseE 3K 3 [ F — o ( TNF-a ) 433 1 Toll
FEZAK 4 (TLRA) 15 5 38 6 AH OG5 K R 38 (1 52 )
Ao APS 4 0 H$E (LR I8 SR

1 #MRlERZ*E
1.1 R

APS SR T W VLA A R O A BR A A
T 90% , H H 2 BTRLA R H R R EL
B SR SR B I R R A B S AR5 LPS
CRIEF R AT, 17 % 055:B5) W H T € H
Sigma 2> ] ;7] BUELA% 2 il (RAW264.7 4 i)
SRR T [ B A R A e ik I 25 0 5 T S A I 2
M o BR M BE R B ( ACP) | B M B B2 G
(AKP) LRI %8 (LDH) IL-1B \ TNF-o i &
BI [ st g A Y TR ST
1.2 NRERMBmAEF

S VP T B0 3R /N U A i,
FFTHEOF WA MM A
1.3 LPS#FS/NREEM R EEERE L

F AN AE 37 C 5% CO, Mk FHEF: 24 h,
B 0 (2 H4) . 0.10,0.25,0.50,1.00,
2.00 pg/mL LPS ¥, fifi H 500 pL A [F] % B Y
LPS 74 5 0 38 B w4 i, B vk 1 6
2SN TR 25 T 10 S 40 i 2, 4G I H: LDH
TR B 5T /0N BRI A0 A R RS AR A ST YOS
‘H LPS %
1.4 APS Xf LPS %I/ 5 E 16 20 B 2 25 19 22

R k3 A, B e MEE, STHRARM
500 wL 4 g 55 7% Ak B 0 40 i 24 h, AR
LPS i3 ; LPS 412K FH 250 pL ¥ N 1.0 pg/mL
1) LPS ¥ AL PRE WEAH L 1 h, #R J 250 pL 4
Ji 3% % e 15 3% 23 h; APS 4R FH 250 wL ¥ JE N
1.0 pg/mLAY LPS AR AL PR B4R 1 h, PR
250 wL ¥ K 1.0 mg/mL i APS 5% 3% Wi 4b 31
23 h, JH B 04 W28 4% 2H A O TR S T R AT IR
1.5 APS Xf LPS Hl # /R B I& 40 B & 49 &
i M ANMR 2 E B F 4 i Th B B9 B2 i

RPN 5 A, B4 6 SR 4351k X IR
4. LPS #H (1.0 pg/mL LPS). APS-Max #

(1.0 pg/mL LPS+1.0 mg/mL APS) ,APS-Med 4
(1.0 wg/mL LPS+0.5 mg/mL APS) ,APS-Min 4
(1.0 wg/mL LPS+0.1 mg/mL APS), 3 > APS &
E W40 L %8 250 WL W0 1.0 pg/mL /) LPS
PRALEE 1 h J5, 2 AR AN 250 L AN [R]Hk FE Y
W ZWHANW, T 37 T 5% CO, BiF# 540 B K5 37
12 .24 148 h, CON 411 LPS 41435250 pnL4i
MR R 250 pL ¥ A 1.0 pg/mL # LPS &
WAL 1 h J5, 5S040 A AL B 2500 wl, T
37 C 5% CO, 55 F= 46 47 9l B5 4% 12 .24 1 48 h,
B4 i b 3% W, K LDH , AKP  ACP i £ LI %
TNF-o IL-1B & &
1.6 APS Xt LPS R #/NR EE A TLRY 55
WEHEXERRIENZME

Ik 4 AN, B e NER, AR
K1 500 WL 4085 35 W45 3% 24 h, A% LPS il
P05 APS 412K A 500 WL ¥ EE R 1.0 mg/mL 19 APS
Bi R WA 3% 24 h, AR I LPS #il 3% ; LPS 41k H
250 pL N 1.0 we/mL 19 LPS IS HIEL 1 h,
TEER N 250 L 40 B 35 35 W 1% 95 23 h; LPS+APS 41
K 250 wL ¥ JE N 1.0 wg/mL 1Y LPS ¥ 70 #4
1 h, B0 250 pL ¥ E A 1.0 mg/mL # APS 1%
FWHESE 23 ho S H W E W7k, St
WOt PCR Jy ik X TLRA . ¥ N F - «B
(NF-kB) BEEEMEIN T 88 ( MyD88) ) mRNA %
REFATIE ., LA B-L3h & H (B-actin) NS
B, BEEAT WIS YT s, k1
Jrs , BT S AR R A R WA R IE
1.7 Sitsah

E & H1 SPSS 21.0 Ffba#eAr4e it 3, il
AR 7 245 M1 (one-way ANOVA) F1 LSD 2 #ff
FE AR 2 5 22 (R ) 22 5 8 3 DL P<0.05 3RoR 22
Seiw . BCPE ] Graphpad Prism 7 #f 17 & 3%
il

2 H#RE55W

2.1 WMEBIEEHMMAERE RIS LPS iRE
i LDH 36 #E45 5 (3 2) il %0, 24 LPS W ik

# 1.0 pg/mL L A LDH 3% 75 A FBE LPS ¥ &

FHE i B R A T, e 2 1.0 pg/mL 2 B

I 241 T 248 S A 760 ) i 3 VR
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Table 1 Quantitative real-time PCR primers

F:H Genes 5|9 731 Primer sequence J Bt Fragment/bp

) F.5’ ~GTGGGCCGCTCTAGGCACCAA-3’
_ acti : 204
B-WLZIE T B-actin R:5’ ~CTCTTTGATGTCACGCACGATTTC-3’

- F.5’ ~CATGGATCAGAAACTCAGCAAAGTC-3’
v
Toll #5214 TLRA R:5’ ~CATGCCATGCCTTGTCTTCA-3’ 170

F:5’ -CAGCCAGGATTGAGGATATGAG-3’
R:5’ -TTCGGACAACAGAAGTCAGGAG-3’
F.5’ -CGCATGGTGGTGGTTGTT-3’

ERE S 88 MyD88 138
LU Y R:5’ -GTCCTTCTTCATCGCCTTGTATTT-3’

% F-«kB NF-«B 148

%2 LPSREX LDH &S00

Table 2 Effects of LPS concentration on LDH activity U/L
S| LPS & LPS concentration/ ( pg/mL)
Item 0 0.10 0.25 0.50 1.00 2.00
FLER M & LDH 182.86+5.90  316.00+5.07  433.14x4.76  580.00+7.78 755.43+8.85 771.42+6.60

2.2 APS Xf LPS R# /I B B 1 28 B 2 25 0 72 i DA I i S B AN R DU IR 285, 40 I Al A A 4

AT WAL A5 45 2R (18 1) Al FERG 57 1 h Mol M RE ) R . LPS J3 1 h #3Jn APS
Ja ,LPS A B W 40 A7 e BARAR L AR . Hi5R Ja, EMRAARIE K, B B o, ORI 2, S Xt
24 h 5 M IBARE AL SR AN B2,  MRAXUEES, LRGIRULY] APS ol DI h
PSR BRI A R AP G AE 1 Wi 52 LPS M) LPS SR AY AL 25451

Pl A SBEFR 1 h S ) BRAL A0 M AS 5 181 D Jy LPS Ab3H 1 h i) LPS 21 A4 5 181 B (EC 43 %1% LPS Zb¥E 1 h J5 iR
TR RN b #1223 h i -2 LPS 41\ APS 41 4B .

Figure A was the cell morphology of control group after 1 h of culture; figure D was the cell morphology of LPS group after
1 h of LPS treatment; figures B, E and C were the cell morphology of control group, LPS group and APS group treated with dif-
ferent additives for 23 h after LPS treatment for 1 h, respectively.

Bl 1 APS X} LPS %8 5 i 40 B 2 25 B 7 0
Fig.1 Effects of APS on LPS-stimulated macrophage morphology (400x)

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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2.3 APS 3t LPS % /N R E Lk 48 B & 9 B
EREd0pA

i &l 2 WT 1, LPS 4P 5 12,24 1 48 h,LPS
ZH G40 M (% LDH 15 PE 34 8 3% & T 4L (P<

0.05) ; 4 H APS Ji, K& LPS b3 5 12 h i} LPS-
Min 415 LPS T % 2 5% (P>0.05) 4, % APS
21 I 40 B ) LDH {6 4 2 ¢ LPS 41 & 3% B AIX
(P<0.05) .,
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44 5] Groups # 5 Groups 4 5 Groups

BHRFAREA R TR RN 273 83 (P<0.05) . FEIF,

Date columns with different letters mean significant difference ( P<0.05). The same as below.

B2 APS 3 LPS R ENE 4 M LDH & 4K 500
Fig.2 Effects of APS on LDH activity of macrophages stimulated by LPS

A A 3 A0, LPS Ab PR J5 12 .24 F1 48 h, LPS
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0.05) , HAMHS 24 h B 22 5 K 5 LPS 44 L,

1.0.0.5 A1 0.1 mg/mL [ APS ¥JfENg B & & B
W 4L Y ACP 35 1 ( P<0.05)
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3 APS 3t LPS ®IM E M 4HA ACP &R R0
Fig.3 Effects of APS on ACP activity of macrophages stimulated by LPS

B & 4 AT, LPS 75 5 S, BV 20 i Y
AKP {GPETE 12 F1 24 h B 2 8 KT X B4 (P<
0.05) ; % APS 4 E Wi 4 ffd i) AKP 35 PEAE 12 24
F148 h B 5 LPS 41 AH L34 2538 fin ( P<0.05)
2.4 APS Xf LPS %l # /R E & 28 i 2 5 & F
43 i By 22 M

K 5 FflE 6 o, 525 LPS J#U5 , W4 g
1Y IL-1B #l TNF-a i 7E 48 h IWRFZ: T+, 5 %
WAZH 2% % | % (P<0.05) ., 48 h [N, APS fiEfig i

/0 LPS HlC 5 B 42 R AE A IL-18 Hl TNF-a
T ETE (P<0.05) , H 1.0 mg/mL ) APS [&/%
SN PR3 U 1) i T A LAt e B A
2.5 APS X LPS ®IB/NREMH A TLRY 55
BEHEXEERENZIE

1 & 7 FTAT, LPS 35 30 W A i TLR4 |
MyD88 NF-kB ) mRNA & ik & A% F % Fi 4l
ZT 5 (P<0.05) ; LPS+APS #H 5 W 40 il TLR4 |
MyD88 NF-xB f] mRNA 2 ik & |47 LPS 4 i &
[k (P<0.05)
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Fig.4 Effects of APS on AKP activity of macrophages stimulated by LPS
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Fig.5 Effects of APS on IL-1B content of macrophages stimulated by LPS
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Fig.6  Effects of APS on TNF-a content of macrophages stimulated by LPS
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Fig.7 Effects of APS on mRNA expression levels of TLR4 signaling pathway related genes of

macrophages stimulated by LPS
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AR T 2 B i R I T 2 200 I A Y 9 2 A 45
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LR fin 2 b 5 22 40 e il 25 92 = EL R A ML) ACP
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SR ACP, AKP i M ) B AR, 39 5% 40 it 3 5 fE
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F 5% 3 B, FEL 4 22 4 08 55 MILAA 1) f 928 a A 2
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T4 APS AT AP E TLR4 AHOC Y 22 24 i
AL TE IO ( MAPK ) | 6045 W B2 1L 09 20 i A5
SRR (ERK) B2 AL 1Y Jun 240 35 5K i
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NE-«B 1 A 7 o (IkBa ) R, A BF 9% 45 3
7, APS Hie a8 i 2 i B LPS 51 (Y B 41 fd
IL-18 &b, H IL-18 & & K% APS ¥k fiF
SR EAHH ;1 mg/mL /% APS i i B AKX TLR4 1)
mRNA Fik &, A B A0 A2 R 5E R I R
FW APS W] LR IR 4H A R AE , I B AT LLREAIR 53 0
22 44t L IR - ) O B A - B 1) R TR A 5

4 & it

APS 1] Dl gk 3% LPS H| #% /N BUE W4 i
(RAW264.7 4l fil) BIE &, $2 & ACP fl AKP {f
P 98/ TLRA MyD88 Fl NF-xB L[ 55 5% i
PR HE N T IL-18 1 TNF-a #5305 .
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Effects of Astragalus Polysaccharides on Morphology and Immune
Function of Lipopolysaccharide-Stimulated Macrophages in Mice

CHEN Guangyong' HAN Qianjie'* ZHANG Lingling® JIN Qingri'
CUI Yanjun' YANG Caimei'”™
(1. College of Animal Science and Technology - College of Veterinary Medicine, Zhejiang A& F University ,
Hangzhou 311300, China; 2. Zhejiang Vegamax Biotech Co., Ltd., Anji 311703, China)

Abstract: The purpose of this study was to investigate the effects of Astragalus polysaccharides ( APS) on the
morphology and immune function of lipopolysaccharide ( LPS) -stimulated macrophages in mice. LPS was used
to stimulate mouse macrophages (RAW264.7 cells) , and the effects of different concentrations (0.1, 0.5 and
1.0 mg/mL) of APS on the regulation of cellular immune stress caused by LPS stimulation were studied. The
results showed as follows: 1) 1.0 mg/mL APS can inhibit the changes of cell morphology and proliferation in-
duced by LPS stimulation. 2) 1.0 mg/mL APS could significantly increase the activity of macrophage acid
phosphatase ( P<0.05), and 0.1, 0.5 and 1.0 mg/mL APS could significantly alleviate the reduction in alka-
line phosphatase activity induced by LPS stimulation ( P<0.05). 3) The increases of pro-inflammatory cyto-
kines interleukin-18 (IL-1B) and tumor necrosis factor-a ( TNF-a) contents induced by LPS were significant-
ly decreased by different concentrations of APS (P<0.05). 4) LPS stimulation significantly increased the
mRNA expression levels of macrophages Toll-like receptor 4 ( TLR4 ), myeloid differential factor 88
(MyD88) and nuclear factor-kB ( NF-kB) ( P<0.05), while the mRNA expression levels of macrophages
TLR4 , MyD88 and NF-«B significantly decreased after the addition of 1 mg/mL APS ( P<0.05). In summary ,
APS can improve the macrophage morphology and restore cell proliferation ability of mice. By regulating the
expression of genes related TLR4/NF-kB signaling pathway, the secretion of pro-inflammatory cytokines IL-
1B and TNF-a are decreased to reduce the body’ s immune stress response. [ Chinese Journal of Animal Nutri-
tion, 2020, 32(9) .4358-4365 |

Key words: Astragalus polysaccharides; mouse macrophage; cell morphology; immune function

# Corresponding author, associate professor, E-mail: yangcaimei2012@ 163.com ( ﬁ_”f{‘ Y ﬁrfF %‘%;ﬁ )



