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Mechanism of Stemonae Radix in treatment of cough based on network
pharmacology and experimental validation

LIU Chang, LIANG Shuang, GUO Yu-ying, JIANG Yan, MENG Yan-li, WANG Wei-ming
Heilongjiang Academy of Chinese Medicine Sciences, Harbin 150036, China

Abstract: Objective To explore the active components, action targets and related pathways of Stemonae Radix in treatment of cough
based on network pharmacology, and to explore the mechanism of relieving cough. Methods The main active components and their
corresponding targets of Stemonae Radix were obtained and screened by TCMSP, and action targets were standardized using Uniprot
protein database. Cytoscape was used to construct hundreds of “component-target” networks. GeneCards was used to obtain and screen
the targets of “cough”, and VENNY was used to obtain the intersection targets, and the results were submitted to String platform to
obtain the PPI network. Metascape was used for GO enrichment analysis and KEGG pathway enrichment analysis, and the results were
visualized by micromessenger. Pathways were screened according to the degree of cough correlation, and Cytoscape was used to
construct hundreds of “component - target — pathway” networks. Real-time PCR was used to detect the mRNA expression changes of
PTGS2, CASP3 and MAPK14. Results 28 Active ingredients, 96 targets, 1 170 cough targets and 39 intersection targets were
obtained. GO functional enrichment analysis showed that it was involved in the response to estradiol, steroid, lipopolysaccharide, drugs
and related to vascular morphogenesis and vascular development. KEGG pathway enrichment analysis showed that it was related to T
cell receptor signaling pathway, Nod-like receptor signaling pathway, MAPK signaling pathway, VEGF signaling pathway,
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NF-«B signaling pathway. Real-time PCR results showed that Stemonae Radix had significant inhibitory effect on PTGS2, CASP3
and MAPK14 mRNA expression. Conclusion Stemonae Radix may relieve cough by inhibiting the expression of PTGS2, CASP3
and MAPK14 mRNA, which provides theoretical reference for exploring the specific mechanism of Stemonae Radix in treatment of

cough.
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Table 2 Chemical ingredient s in Stemonae Radix
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BB1 MOLO001558 Z k& (sesamin) 56.55 0.83
BB2 MOL000358 B%\réa@” (B-sitosterol) 36.91 0.75
BB3 MOL000359 #{Es (sitosterol) 36.91 0.75
BB4 MOLO000392 T:#ift3# (formononetin) 69.67 0.21
BB5 MOLO000449 & {Hi# (stigmasterol) 43.83 0.76
BB6 MOLO005384 7555 ME (suchilactone) 57.52 0.56
BB7 MOL009363 XM #E#% C (tuberostemonine C) 55.34 0.74
BB8 MOL009374 7-HI%4(Hk-3-H3k-2 5- #2349 10- — & 3F 59.00 0.21

(7-methoxy-3-methyl-2,5-dihydroxy-9,10-dihydrophenanthrene )
BB9  MOLO009377 —XRE#wntH i (bisdehydroneotuberostemonine) 51.14 0.74
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BB11 MOLO009380 XUZ A #¥iHs (bisdehydrostemoninine) 38.51 0.73
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BB13 MOL009382 X{E4, 1 #i#Hhs B (bisdehydrostemoninine B) 46.05 0.64
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BB21 MOL009419 H 7 H AW H (sessilifoliamide H) 43.68 0.68
BB22 MOLO009422 H . HBAYH B (sessilifoline B) 58.81 0.29
BB23 MOL009423 E .84 H 0 A (sessilistemonamine A) 40.28 0.73
BB24 MOL009424 B .24 H 08 B (sessilistemonamine B) 40.64 0.73
BB25 MOL009430 & 4 % (stemonamide) 67.46 0.38
BB26 MOL009431 T #i88 (stemonine) 81.75 0.72
BB27 MOL009433 T #BHi B (stemoninine B) 74.77 0.73
BB28 MOL009434 T i#iBEAXH (stemoninoamide) 66.70 0.33
s XA F 4 H o Dgree koK, BitaBkyR, EIEHAEK.
e 3.3 FEMAE R SR B R ik
T 7+ GeneCards “F- & Chttps://www.genecards.

orgH, LA “cough” AoxfdialidiiTiuz, LIRS
4 3741, FHER, WRIE “Relevance score” i
1#673{H =1.233 089 685 FHE mH:AFH] 1 170 M
34 BEMEZMZEH LRIV PPI REHE
FIF VENNY2.1 55 1 170 /MR 5 5 96 N
0 3 A B3 T AEAE P A A o R A (]
2), BTS2 &S i s SR AE A0 39 A (R 3), H%
PAFIAT R 5 BT E String P&, PRk
“Homo sapiens”, #£ Settings ﬁﬁlﬁﬁ"ﬁ;&ﬁz i
NHEAE I BIEERE 0.400, WYL BRI PR
WJQ%EPUH?L%E@%, 1o 1E PPI M2t &+, 3138
5 R 176 253, T H R 9.26, T3 #0R 0.572,



HWITHBEIW 202E3H AR, 35 40 B e A Drugs & Clinic Vol. 37 No. 3 March 2022 « 497 «

P21 AR p B 1, R AR ARERAE p B 1 2 (R ) Bk
R, BFRMEFTRREPFEEEA (B3, FE TSV X
433N\ F cytoscape 1, FFkHE Degree & combined-
1131(92.2%) score FEATRIZEHHARNM 3T, Hidh Degree #k, I HIAR
K combined-score MBI A4 (] 4).
35 GO #1 KEGG @BRE&E

157 F metascape i 1 -5 1% W 2 L5 24T GO
2 EMESEEERRSTEEEE BHEDTES KEGG 1EE & %5t . il A 15152

%5
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*3 NERSELXER

Table 3 Basic information of intersection targets

45 B Degree
PTGS2 AIFIIR RS IMEEE 2 (prostaglandin-endoperoxide synthase 2) 19
CASP3 KRR R AR R B /K fRE-3 (Caspase-3) 19
JUN Jun JEESER (Jun proto-oncogene) 18
ESR1 B Z %2k 1 (estrogen receptor 1) 18
NOS3 —FANE A3 (nitric oxide synthase 3) 17
PPARG TR RS2 7K v (peroxisome proliferator activated receptor y) 17
CCND1 i A DL (Cyclin D1) 16
MAPK14 224554 Fi4EE 14 (mitogen-activated protein kinase 14) 16
IL10 A4IfN% 10 Cinterleukin 10) 16
IL4 FIZHfIA 2 4 Cinterleukin 4) 14
NR3C1 2R 5% 3 C1 (nuclear receptor subfamily 3 group C member 1) 14
CASP8 PR R A2 IR R /KRR 8 (Caspase-8) 13
CASP9 PR R A2 IR /K AERE 9 (Caspase-9) 13
TGFB1 HAA KT 1 (transforming growth factor B1) 12
NOS2 —EE AN 2 (nitric oxide synthase 2) 12
PGR Fu RSk (progesterone receptor) 11
ADRB2 G L RE 24k B2 (adrenoceptor $2) 8
SLC6A4 WIRFWAZ T 6 4 (solute carrier family 6 member 4) 8
BAX Bel2 #15¢ X 25 (Bcl2 associated X) 7
CCNA2 I E A2 (Cyclin A2) 7
CYP2B6 Y& PA50 2B6 (cytochrome P450 family 2 subfamily B member 6) 7
PTGS1 HIFIARZEULIFEEE 1 (prostaglandin-endoperoxide synthase 1) 7
CHRM2 M JEBHGEAZ 14 2 (cholinergic receptor muscarinic 2) 6
BCL2 Bel2 AT %% (Bcl2 apoptosis regulator) 6
PLAU SR ATy i 057 (plasminogen activator, urokinase) 6
OPRM1 [ Fr 2244 1 (opioid receptor mu 1) 5
SLC6A2 WIRBARF T 6A2 (solute carrier family 6 member 2) 4
DPP4 TJRIEAKEST 4 (dipeptidyl peptidase 4) 4
PIK3CG  TAREEILE-4,5- MRz 3-EHE LI 3L (phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit gamma) 4
CHRNA7  JHTRAESZAANHGH o7 TE3E (cholinergic receptor nicotinica7 subunit) 4
DRD1 Z %5214 D1 (dopamine receptor D1) 4
G6PD H % FE-6- R S (glucose-6-phosphate dehydrogenase) 4
NR3C2 W3R 5% 3 C2 (nuclear receptor subfamily 3 group C member 2) 4
ADRB1 ¥ F 25244 B1 (adrenoceptor 1) 3
CHRNA2  JHEHAESZ ARG 02 T (cholinergic receptor nicotinica2 subunit) 3
UGT1Al  UDP #Hi%j b it FmFa i 1 Al (UDP glucuronosyltransferase family 1 member A1) 3
LTA4H H =Mk R A4 (leukotriene A4 hydrolase) 2
PDE3A fWs &M 3A (phosphodiesterase 3A) 1
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Fig. 3 PPI network diagram of intersection targets between

Stemonae Radix and cough
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Table 4 Functional enrichment analysis of KEGG signaling pathways

[ERE il L & S 15 5 9 S R
i 45 4% tuberculosis
AGE-RAGE 1551l % AGE-RAGE signaling pathway
IL-17 {5518 % IL-17 signaling pathway
7Ny S ER ERE il camp signaling pathway
A HZ pertussis
SR AE 15 5 % TNF signaling pathway
T 452445 5 il B T cell receptor signaling pathway
Th17 4Hf 74k Th17 cell differentiation

Nod #2415 5 il

24 24 R A B (S S IR
I P R A K IR P15 5 8
ML NR S

Th1 A1 Th2 41534k,

Toll FEZ A4S il %

FA Y It e

NF-«B {55 @ #

NOD-like receptor signaling pathway
MAPK signaling pathway

VEGF signaling pathway

platelet activation

Th1 and Th2 cell differentiation
Toll-like receptor signaling pathway
influenza A

NF-«B signaling pathway

36 BEEPEIZEK “FHor - B - B NEREE

¥ 2.5 Il KEGG 8% & Mk h i 16 4
R WAH OGRS, 22 NMFHOREE A, IFSE G 2.1 T B
53 BB AEAE FHRE RO R OC R, 1531 19 /N5 %A
Koy (B 6). Hr B-2 HBE. e R, &
GEE ., 7-HARRE-3-H -2 5- 2 3-0,10- A FE.
FEEUHUNT I T BB A T 5 P e % ) 3 AR
.4, PTGS2. JUN. NOS3. MAPK14. TGFB1

9 8 1k R i Y A A
3.7 BEEFtNRATZELE PTGS2. CASP3. MAPK14
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Fig. 7 Effects of Stemonae Radix on PTGS2, CASP3, MAPK14 mRNA expression in lung tissue of rats ( X s, n = 10)
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