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Astragaloside inhibits the TLR4-p38 MAPK signaling pathway in acute
lung injury in newborn mice
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(Department of Paediatrics, the Central Hospital of Wuhan Affiliated to Tongji Medical College of
Huazhong University of Science and Technology, Wuhan 430014, China)

[ Abstract]  Objective To investigate the effect of astragaloside on the TLR4-p38 MAPK signaling pathway in a
newborn mouse acute lung injury model. Methods Seven-day-old SD newborn rats were used as experimental subjects.
The model of acute lung injury in newborn rats was established by intraperitoneal lipopolysaccharide (LPS) injection.
Dexamethasone was used as a positive control. Each rat was injected intraperitoneally with 10 mL/kg astragaloside. The lung
lesions were observed 12 and 24 h after LPS injection. Furthermore, the mRNA and protein expression levels of TLR4 were
determined, as well as the phosphorylation level of p38 protein. Finally, the changes in inflammatory factors TNF-ac, 1L-6
and IL-12 were analyzed. Results The model group showed pulmonary hemorrhage and a large number of collapsed alveoli

at 12 h, and pulmonary edema and a significantly widened alveolar septum at 24 h after LPS injection. Compared with the
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model group, the lesions in the lung tissue of the astragaloside group were significantly alleviated. Additionally, Western

blot result showed the levels of TLR4 (P< 0.05) and p-p38 (P< 0.001) were significantly lower in the astragaloside

group than in the model group. The qPCR result showed that the level of TLR4 mRNA in the astragaloside group was

significantly decreased compared with that in the model group (P< 0.05). The inflammatory factors, TNF-a, IL-6 and IL-

12, were all decreased, and the relative IL-12 expression was significantly different from that in the model group (P<

0.05). Conclusions Astragaloside plays an important role in alleviating the acute lung injury model of newborn rats by

inhibiting the TLR4-p38 MAPK signaling pathway.
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FE RNA ¥R FEFIAERE K mRNA S5 5% cDNA, DL
Wi ST cDNA SRR, 73 i BB R A AE 1Y
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£ 1 Real-time PCR 5191751
Table 1 Real-time PCR primer sequence

519 J#51 K/ (bp)
Primer Sequence Size

TLR4-F 5’ -CATAGAGACATCCAAAGG-3’

TLR4-R 5’ -GCTACCACAAGCACAC-3’ 270
p38-F 5’ -GGTGTGTGCTGCTTTTGA-3’ 100
p38-R 5’ -CCTGTAGGTCCTTTTGGC-3’

TNF o-F 5’ -CCACGCTCTTCTGTCTACTG-3” 145

TNFa-R 57 -GCTACGGGCTTGTCACTCCAAGTTCAA-3’

IL1B-F 5’ -TCTGTGACTCGTGGGATG-3’ 159

IL1B-R 5’ -CTTGTTGGCTTATGTTCTGT-3’

IL6-F 5’ -CCTTCTTGGGACTGATGT-3’ 97
1IL6-R 57 -ACTGGTCTGTTGTGGGTG-3’
IL12-F 5’ -CACGCTACCTCCTCTTCT-3’ 4

IL12-R 5’ -CAGTGTGCTGGTTTTGTC-3’

GAPDH-F 57 -CAAGTTCAACGGCACAG-3’ 138

GAPDH-R

57 -CCAGTAGACTCCACGACAT-3

’
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Figure 1 Lung section of mice with acute lung injury
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Table 2 Pathomorphological changes of the lung tissues in rats

213 Groups J55 B 2# B3 Pathology score

S} HEZH Control group 1.71x1. 18*##

A Model group 14.5+2.42
WP Astragaloside group 7.62+2.28"
HiZEKHMAZH Dexamethasone group 8.46+3. 14"

T 50 IR AL, ™ P<0. 001 ; S EIZH &, * P<0. 05,
Note. Compared with the control group, **P<0.001. Compared with the
model group, * P<0.05.

TE: L A-D A35I03R 12 h X BRZE AERIAE B EEH 72 M ZER N2/ UM 2L U] J s a-d g 24 h X BREH BT
B A U FERAA /N R0 1

B2 MRS

Note. Figure A-D represents the lung sections of the 12 h control group, model group, astragaloside group, and

dexamethasone group. a-d represents the 24 h control group, model group, astragaloside group, and dexamethasone group.

Figure 2

lung tissue Lesions in mice
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T A TLRA 3 AR X Rk i 5 X HRAL HLEL, " P<0.05; SRERIAI LA, © P<0.05, B:p-p38 AN Rikit, 55X R4 LEL,
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B 3 TLR4-p38 MAPKs {5 Sl M E ik

Note. A, Relative expression of TLR4 protein. Compared with the control group *P<0. 05. Compared with the model group, * P<0.05. B,
Relative expression of p-p38 protein. Compared with the control group, #P<0. 01. Compared with the model group, ** P<0. 001. Compared
with the dexamethasone group, ¥¢P <0.01. C, TLR4-p38 MAPKs signaling pathway protein expression, 1—4 show the control group, model
group, astragaloside group, and dexamethasone group.

Figure 3 TLR4-p38 MAPKs signaling pathway protein expression

A B

B3 Control groupXf HE4

B3 Model group B 41

B Astragaloside group 3 & FH 41
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R
P38 mRNAMEXTRIAE

Relative expression of P38 mRNA

TLR4 mRNAMIX ik &
Relative expression of TLR4 mRNA

1::A: TLR4 mRNA FHXSFRIL A, B 4 4> bar MRKACTRXS HRAL BIAIZE B0V 40, SD ZE KR AN, SRS RRE LLER, P P
<0.05; AL LLEL, * P<0. 05; 5 I KA L3R, ¥ P<0. 01;B:p38 mRNA XKk,
B 4 TLR4-p38 MAPKs {55 18 B R IR 35 15
Note. A, Relative expression of TLR4 mRNA, the 4 bars in the figure show the control group, model group, astragaloside
group, dexamethasone group. Compared with the control group, #P <0.05. Compared with the model group, * P <0. 05.
Compared with the dexamethasone group, ¥P<0.01. B, Relative expression of p38 mRNA.
Figure 4 TLR4-p38 MAPKs signaling pathway nucleic acid expression

B ER Control groupXf 4
E=3 Model groupfR B4

A
B3 Astragaloside groupEEE FH41
[ Dexamethasone groupih FEXKFAHL C
<
g % 2.0 & Z 251
] g 1 E kd Wmi
EE X 9 15 o I
® 5 e R ® =
=2 % BT
.E % o] 2 5 1.04 5‘5 5
2% 2 <2 =
2= R E g
£ % e E 20_5_ g 2
23 a ¢ 22
= E T g 0.0- T i; T

T : A TNF-o mRNA AIXTRIAGE; B 1L-12 mRNA MIXF &5 G, SHRIAL IR, * P<0.05; 15 M SR AN AL AL, © P<0.01;C: IL-6
mRNA X Rk
BS5 RIENTRIE
Note. A, Relative expression of TNF-a mRNA. B, Relative expression of 1L-12 mRNA. Compared with the model group, *P <0.05.
Compared with the dexamethasone group, “P <0.01. C, Relative expression of IL-6 mRNA.
Figure 5 Expression of inflammatory factors
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