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Protective effect of salidroside on hyperoxic lung injury in mice and regulatory
mechanism of Notch signaling pathway
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( Department of Critical Care Medicine, Henan Provincial People’ s Hospital, Zhengzhou 450000, China)

[ Abstract]  Objective To observe the protective effect of salidroside on the mouse model of hyperoxic lung injury
and to explore its mechanism of action. Methods Fifty C57BL/6 mice were randomly divided into normal control group,
model group, positive control group (10 mg/kg dexamethasone ), high-dose salidroside group (50 mg/kg) and low-dose
salidroside group (25 mg/kg). All mice except those in the normal control group were exposed to hyperoxia for 3 days to
establish a model of hyperoxic lung injury. The wet/dry weight (W/D) ratio and partial pressure of arterial oxygen (Pa0, )
of the lung tissues were measured in each group of mice. Hematoxylin-eosin staining was used to observe the pathological

changes in the lung tissues of the mice. Enzyme-linked immunosorbent assay ( ELISA) kits were used to detect the content
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of TNF-a, IL-1B, IL-6, MDA and SOD activity of lung tissues. Western blot and real-time quantitative polymerase chain
reaction were used to detect Notchl, HERP, and HES1 protein and mRNA expression levels. Results Compared with the
normal control group, the W/D value of lung tissues in the model group increased, PaO, level decreased, lung tissue
structure was disordered, alveolar wall thickened, inflammation infiltration and collagen deposition were obvious, TNF-a,
IL-1B, IL-6 content of the lung tissues increased, SOD activity decreased, MDA content increased, Notchl, HERP,
HES1 mRNA and protein expression decreased (P<0.05). Compared with the model group, the W/D value of the lung
tissues of the mice in salidroside high-dose group and the low-dose group was significantly reduced, and the Pa0O, level was
significantly increased. The lung tissue alveolar structure of the mice in the high-dose salidroside group was basically normal
and inflammation cells and collagen deposits were less, the inflammatory factors TNF-a, IL-1B, IL-6 content of the lung
tissues decreased, SOD activity increased, MDA content decreased, and the expression levels of Notchl, HERP, HES1

protein and mRNA in lung tissues increased (P<0.05). Compared with the positive control group, the effect of high-dose

salidroside was not statistically different ( P>0.05). Conclusions

Salidroside has a protective effect against hyperoxia-

induced lung injury in mice, and its mechanism of action may be related to changes in the expression of the Notch signaling

pathway.
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Table 1 Primer sequences of genes

FEH Gene name IEM514(5° -3 ) Former primer S G (5° -3 ) Reverse primer
Notchl TCAGCGGGATCCACTGTGAG ACACAGGCAGGTGAACGAGTTG
HES1 TGATTTTGGATGCTCTGAAGAAAGATA GCTGCAGGTTCCGGAGGT
HERP CACCTGAGCCGAGTCTACC GTGATCCAACAGCAGCTTCC
GAPDH GCACCGTCAAGGCTGAGAAC TGGTGAAGACGCCAGTGGA

2 FA/NRIGHL W/D H PaO, /KA HLEE (x5 ,n=10)

Table 2 Comparison of W/D value and Pa0, level of lung tissues of mice in each group

213 Groups 55 ( mg/kg) Dose il H LG T L W/D L4053 ( mmHg ) PaO,
1EH %t IR ZH Normal control / 4.81+0.32 123.65+9. 61
FERIZH Model / 10.13£0.52* 68.76+9. 14*
BAPEXT BEZH Positive control 10 5.96+0.39%# 115.27+5.36%*
IR R R4 Salidroside high-dose 50 5.85+0.45"# 113. 12+6. 81 *#
L1 5 FAFAR & 41 Salidroside low-dose 25 8.36x0. 43 *#4 88.97+7. 52 #4
F{H F value / 13. 65 21. 54
P {& P value / <0.01 <0.01

T IR WX IR AL, © P<0. 05 SHERIAH AR, * P<0. 05 5 45 BIPEXT HRAH 1L AR, © P<0. 05, T,
Note. Compared with the normal control group, * P<0.05. Compared with the model group,” P<0.05. Compared with the positive control group,
4 P<0.05. The same as below.
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A TEF N RE B BRI ; . FHMEXT HRZH D £0 5 R i 4 E L 205 R IR s
1 A2/ U2 U0 BE2A T 35 U8R
Note. A, Normal control group. B, Model group. C, Positive control group. D, Salidroside high-dose group. E, Salidroside low-dose group.
Figure 1 Comparison of histopathological morphology of the lungs of mice in each group

R3 HA/NEHTALPRIER T TNF-a JL-18 1L-6 & o (x4s,n=3)

Table 3 Comparison of the levels of inflammatory factors TNF-a, 1L-1B and IL-6 in the lung tissues of mice in each group

25 & (mg/kg) TNF-a IL-1B IL-6
Groups Dose (ng/mL) (pg/mL) (ng/mL)
TEH# % HEZH Normal control / 5.88+1.25 12.33+2.01 18.61x2.15
HERIZH Model / 82.55+£6.27 ¢ 62.63+4.25* 145.25+8.11°"
FHAEXT FEZH Positive control 10 32.41+3.25%* 20.55+2.54 "% 58.84+5.24 %%
215 R 775 41 Salidroside high-dose 50 33.54+3.39 %% 21.26+2.87*# 59.97+5.39 *#
27 5 KA ISR 41 Salidroside low-dose 25 63.28+4.96 **4 35.12+3.44 **4 101.52+7.54 " #4
F1{H F value / 24.26 19.72 13.58

P P value / <0.01 <0.01 <0.01
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Note. A, Normal control group. B, Model group. C,
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Figure 2 Western blot method to detect the expressions of
Notch signaling pathway related proteins in the

lung tissues of each group of mice
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2] FUIC ) 2 4/ BT 220 Notchl , HERP |, HES1
mRNA %‘%Liﬁmﬂ%ﬁ”éﬂ( P<0.05) ;5 PHPEXT HE 2
Fo B2, 40 5t K H & 7 & 41 Notchl | HERP | HESI
mRNA %ﬁﬁﬁ%%ﬁ”mxww.os) JALECRAY
{544 Notchl \HERP (HESI mRNA AR, 2
S E L (P<0.05) . W6,

F 4 FH/DNEIGHL SOD i PEM MDA & L (x+s,n=3)

Table 4 Comparison of SOD activity and MDA content in lung tissues of mice in each group

215 Groups 54 ( mg/kg) Dose SOD(U/mg) MDA ( nmol/mg)
IEH X BEZH Normal control V 60. 65+4. 65 12.25+2. 47

FERIZ] Model / 28.95+3.49 " 31.89+3. 18"
BHA: X B ZH Positive control 10 51.21+4.99*# 16. 48+2. 54 *#

21 SR AF =54 Salidroside high-dose 50 49.98+6.15** 15.99+2.01*#
LI KA 4H Salidroside low-dose 25 39.73+3. 82 %4 24.76+2. 69 * 4
F 1 F value / 14. 19 13. 85
P1H P value / <0.01 <0.01

x5 HA/NEITALT Notch {75 B AL FAAXS FRIRAKF b4 (22s,n=3)

Table 5 Comparison of relative expression levels of Notch signaling pathway proteins in lung tissues of mice in each group

2153 Groups 5 (mg/kg) Dose Notch1 HERP HES1
TEH % B8 2H Normal control / 0.99+0. 08 1.05+0. 09 1.09+0. 08
PRI ZH Model / 0.22+0.03 " 0.39+0.03 " 0.29+0.03
BE: X BEZH Positive control 10 0.62+0.05** 0.71+0. 05 ** 0.54+0.05"*
21 3 KA 77 4 Salidroside high-dose 50 0.59+0. 04 ** 0. 69+0. 06 ** 0.57+0. 04 **#
215 KAT AR i 41 Salidroside low-dose 25 0.38+0.03*#2  0.50+0.04*#> 0.38+0. 03 *#4
F Y F value / 10. 68 11. 88 21.67
P {H P value / <0.01 <0.01 <0.01

R 6 KLH/NEMZHLH Notchl HERP HES1 mRNA 2635 7K - 4 (x+s,n=3)
Table 6 Comparison of Notchl, HERP and HES1 mRNA expression levels in lung tissues of mice in each group

2531 Groups 5 & (mg/kg) Dose Notch1 HERP HES1
1EF 4 BEZH Normal control / 1.750. 15 0.95+0. 09 0. 81£0. 06

BEIA] Model / 1.01£0. 11" 0.38+0.02" 0.25+0.02*
BAPEXT BRZL Positive control 10 1.62£0. 13 ** 0.75+0. 04 ** 0.66+0.05**

25 FAF E I 4H Salidroside high-dose 50 1.59+0. 18 *# 0.70+0. 08 ** 0. 68+0. 04 **
25 REEF 4 Salidroside low-dose 25 1.23+0.09 **4 0.48+0. 03 **& 0.39+0. 02 **4
F {H F value / 11.95 22.38 16. 43
P {# P value / <0.01 <0.01 <0.01
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