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Objective To explore the antiviral effects of Astragalus polysaccharide (APS) on human infection induced by

(LYY19H280004)

[Abstract]
respiratory syncytial virus (RSV) and its possible mechanism. Methods Male 3-week-old BALB/c mice were randomly divided
into 6 groups (10 each): control group, RSV group, APS low-, medium- and high-dose groups, and ribavirin group. Mice in control
group were given 50 pl normal saline through nasal drip after mild anesthesia, those in other groups were given 50 il RSV-long virus
solution [containing 6.8 x 10° plaque forming units (pfu)] by nasal drip for 2 hours to establish the model. In addition, mice in APS
low, medium and high groups were given 100, 200 and 300 mg/(kg-d) APS by gavage once a day for S days; and in ribavirin group
were given 46 mg/(kg.d) ribavirin by gavage once a day for S days. Mice in control group and RSV group were given equal volume of
normal saline by gavage. The changes of body weight and lung index were measured and calculated before and after infection. The
virus replication was detected by plaque reduction test. The T cell subset levels in peripheral blood were detected by flow cytometry.
ELISA was performed to detect the levels of inflammatory factors interleukin-13 (IL-1B), IL-18 and IL-33. Colorimetry was
used to detect the oxidative and antioxidant indexes of lung tissue including superoxide dismutase (SOD), glutathione (GSH) and
malondialdehyde (MDA), and Western blotting was performed to detect the protein expression of lung tissue. Results Compared
with the control group, the body weight decreased (P<0.05), lung index increased (P<0.05), the expression levels of of IL-1{3, IL-
18 and IL-33 in serum and the lung tissue oxidation index MDA increased (P<0.0S), while the expression of antioxidant index SOD
and GSH decreased (P<0.05) in RSV group and APS low-, medium- and high-dose groups. In addition, RSV infection increased the
proportion of CD4" cells in peripheral blood, decreased the proportion of CD8" cells and increased the ratio of CD4"/CD8" (P<0.05),
and increased the expression levels of Toll like receptor 4 (TLR4) protein, and promoted the phosphorylation of mitogen-activated
protein kinases (MAPK) and nuclear factor kB (NF-kB) (P<0.05) in RSV group, APS low-, medium- and high-dose groups and
ribavirin group. While compared with RSV group, APS medium- and high-dose groups and ribavirin group could reverse the above
changes (P<0.05). Conclusion APS could inhibit RSV replication, regulate immune response, reduce inflammation and oxidative
reaction induced by RSV, and this effect may be related to the inhibition of TLR4/MAPK/NF-kB pathway activation.
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Fig.1 Effect of APS on the viral load in lung tissue of RSV
infected mice (n=10)
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Fig.3 Effects of APS on the levels of IL-1[3, IL-18 and IL-33 in serum of RSV infected mice (n=10)
5 X AT LA, (1)P<0.05; SRSVALILEL, (2)P<0.05; SAPSHLHIRALILAL, (3)P<0.05; SAPST A LE, (4)P<0.05; 5

APSHEFIFFAH L EE, (5)P<0.05

s AE ARSI 2 SR o, H R LA,
RSVAL, APSHIL. . &7l a2 SR B p /N B
AN E I CD4" T4 E 43 He Y &5 (P<0.05), CD8*
T M T 43 He A% (P<0.05), CD4'/CDS8*H{E I i
W (P<0.05); SRSVALHLE, ik, H. EFlE
APS KA 5 RnT B B 3 % kAR fk (P<0.05), H
e, &L P R APS SR AR Oy 2 & AR
(P<0.05). LA, FIELFARA R CD4” THIM & 7 L
JCD4"/CDS8" LA W] i = TAPS /= il it 4, MCD8’
T A 53 o B AR T APS T 74 41 (P<0.05) (Fl4
#1).

2.5 APSKIiliZH4IMDA ., SOD. GSH &t A5 i

o

XA, RSVAL, APSHL. . Efl sl

JA L5 AR /N BRI ZLUh B 8 Ak = #1SOD . GSH
KB B B (P<0.05) , T4 AL =¥ MDA 7 i B
W Th i (P<0.05); APSR. 1. @&l 411YSOD
GSH/K - LA AR 5 =X B T 55 (P<0.05), 1
MDA K2 80 A S 19 AR At # (P<0.05) 5 5
RSVAL A, FIEFHAMAMSOD . GSHIKF-HH i
T+ (P<0.05), MIMDAZKF-F#K (P<0.05). 1LAb,
F EL = ML A SOD I 4 5 APS iy A 4 He 8 22 5+ C
Giilef i L (P>0.05), THGSH/K-IH BAK T APSH
FIEE2H, MDAK VB & T APS i il 5 41 (P<0.05)
(Els).

2.6 APSXTLR4/MAPK/NF-kB{E 5 il I 4 & 5
fEH]  Western blotting £l 45 K o, 5 X4



RS

20224F4 28 H 478 4l

R4 RSVZH . APSAIGH &4 . APSHIF A . APSEIFIEA
0

BT Q)| Ta @ i @ “Ia Q|

8.8% 28.4% 9.3% 33.5% 8.3% 26.2% 8.6% 30.2%
o 10° e 5 o 10% 5 10 o 10% o
g ik - g g e || g
=104 = =103 =104 . =10 =
a a a a a a
o o 19} o 18} o

12.1% 5
10 T 10 T T
10° 100 10° 10’ 10 10° 100 100 10" 1 o' 0
CD4 APC CD4 APC
. =
it A 44 | APSTRAIE A

Q Ql Q|
1.2%) J6.3% 0.5%

* Cod T qa
.3% 14.8%) 10.4% N
10 10 100 10°  10° 10 10 100 10 10° 100 100 10 100 10" 10" 107 100 107 10* 10 10°
CD3 FITC CD3 FITC CD3 FITC CD3 FITC CD3 FITC CD3 FITC
\ 1=
El4 APSXIAMEIMLCD4™, CD8" T FERI S (n=10)
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