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Abstract: Objective To investigate the mechanism of the antitussive effect of ethyl acetate extract from Bothriospermum zeylanicum
and its effect on lung tissue. Methods The components and targets of the ethyl acetate extract from Bothriospermum zeylanicum
exerting antitussive effect were identified through network pharmacology, and molecular docking validation was performed by the
Schrédinger molecular docking (Maestro) software. The capsaicin — induced cough method was used to replicate cough model mice,
50 mice were randomly divided into the blank group (group A, orally administered 4 mL / kg of Sodium Chloride Solution) ,
glibenclamide group (group B, intraperitoneally injected 20 mg / kg of Glibenclamide Solution) , Kebiging control group (group C,
orally administered 50 mg / kg of Kebiqing Solution) , experimental group (group D,orally administered 1.5 g / kg of ethyl acetate
extract from Bothriospermum zeylanicum) ,and glibenclamide + experimental group (group E,intraperitoneally injected 20 mg / kg of
Glibenclamide Solution + orally administered 1.5 g / kg of ethyl acetate extract from Bothriospermum zeylanicum) ,with 10 mice in
each group. The effect of ethyl acetate extract from Bothriospermum zeylanicum on adenosine triphosphate - sensitive potassium
(KATP) channels in mice was studied by calculating the cough suppression rate. Hematoxylin — eosin (HE) staining method was
used to observe the effect of ethyl acetate extract from Bothriospermum zeylanicum on the morphology of lung tissue in mice.
Results Network pharmacology analysis showed that components such as genistein, luteolin, and 5,7 — dihydroxydihydroflavone in
the ethyl acetate extract from Bothriospermum zeylanicum exerted an antitussive effect through targets such as serine threonine —
protein kinase 1 (Aktl),interleukin — 6 (IL — 6),estrogen receptor 1 (ESR1),epidermal growth factor receptor (EGFR),and B —
lymphoma — 2 (BCL2), mainly related to protein tyrosine kinase activity, transmembrane receptor protein tyrosine kinase activity,

and transmembrane receptor protein kinase activity, Akt activity, protein serine kinase activity and other molecular functions, mainly
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involving HIF - 1,PI3K - Akt,AGE - RAGE,Ras,cGMP - PKG and other signal pathways. The molecular docking results showed
that the binding energy between the components and the key targets was < — 5 kcal / mol,with the best binding effect to Aktl.

The animal experiment results showed that compared with those in group B, the antitussive effect rates in groups C, D, and E

significantly increased (P < 0.05). Compared with those in group C,the antitussive effect rate in group E significantly reduced

(P < 0.05). The HE staining results showed a decrease in inflammatory cell infiltration in the lung tissues of mice in groups C,D,

and E. Conclusion Ethyl acetate extract from Bothriospermum zeylanicum may exert an antitussive effect through KATP channels

and reduce inflammatory cell infiltration in lung tissue.

Key words: Bothriospermum zeylanicum ;ethyl acetate extract;cough; ATP — sensitive potassium channel;inflammatory cell infiltration
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Fig.1 Chemical structures of ethyl acetate extract from Bothrio-

spermum zeylanicum
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Fig.2 Venn diagram of ethyl acetate extract from Bothriosper-

mum zeylanicum — cough common target
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Fig.3 Drug - disease — target network of ethyl acetate extract from Bothriospermum zeylanicum in the treatment of cough
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CDK4 92
CDKNIA 94
MCLI 96
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MAPKI 98
KDR 98
ICAM1 100
NFKBIA 106
BCL2L1 106
RELA 108
MDM2 110
MTOR 112

CCND1 134
HSP90AB1 136
PPARG 142
PTGS2 146
MMP9 148
JUN 152
CASP3 152
BCL2 158
EGFR 166
ESR1 168
IL-6 178
Aktl 182

B. EAAHE S AT 30 09 e b A K A

B4 RLNTZEZERFEERMIGT ZWAXBERFESER

A. PPI network B. Bar chart of top 30 targets in degree value

Fig.4 Screening results of key targets of ethyl acetate extract from Bothriospermum zeylanicum in the treatment of cough
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A. Bar chart B. Bubble chart

Fig. 5 Bar chart and bubble chart of GO functional analysis of ethyl acetate extract from Bothriospermum zeylanicum in the treatment of cough
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A. Bar chart B. Bubble chart
Fig. 6 Bar chart and bubble chart of KEGG pathway enrichment analysis of ethyl acetate extract from Bothriospermum zeylanicum in

the treatment of cough

7 REKZEZEEERWIEITIZWA cGMP - PKG 5 S@ %

Fig.7 c¢GMP - PKG signal pathway of ethyl acetate extract from Bothriospermum zeylanicum in the treatment of cough
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Tab.1 Results of the molecular docking
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Tab.2 Comparison of cough frequency and antitussive effect

rate in each group (X % s,n = 10)
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Note: Compared with those before medication, "P < 0.05; Com-
pared with those in group A,*P < 0.05;Compared with those in group B,
AP < 0.05;Compared with those in group C,4P < 0.05.
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Note:The areas marked with black boxes indicate the inflammatory cell infiltration.

Fig. 9 Inflammatory cell infiltration in lung tissue of mice in each group ( x 200)
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