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Abstract

Objective: To analyze, for overactive bladder, the candidate ingredients, hub targets, and potential
pathways of the Chinese herbal formula Jingui Shengqi Pill by network pharmacology and molecular
docking. Methods: Active ingredients of the eight herbs in the formula were screened from TCMSP
with oral bioavailability (OB) = 30% and drug-likeness (DL) = 0.18. SMILES were retrieved from
PubChem, and targets were predicted using SwissTargetPrediction. Disease-related targets were
collected from OMIM and GeneCards and then mapped. A drug-active ingredient-target network was
constructed in Cytoscape, and key active ingredients were extracted. A protein-protein interaction
(PPI) network was built with STRING, and the top 10 core targets were screened using CytoHubba.
GO and KEGG enrichment analyses were performed with Metascape. After receptor preparation in
PyMOL, the top five ingredients were docked to the core targets using AutoDock Vina. Results: A
total of 125 ingredients and 1040 predicted targets were obtained; 4540 disease-related targets
were collected, with 714 overlapping targets. The drug-ingredient-target network contained 848
nodes and 9552 edges, and the PPI network contained 713 nodes and 19,016 edges. Five key ingre-
dients, including ethyl linolenate, peroxyergosterol, and campesterol, and 10 core targets, including
AKT1, TP53,IL6, MTOR, and TRPV1, were identified. GO analysis yielded 3228 biological processes,
269 cellular components, and 604 molecular functions. KEGG analysis identified 263 pathways,
among which calcium signaling, neurotransmitter-receptor coupling, MAPK, PI3K-AKt, and actin fil-
ament rearrangement ranked high. The key ingredients docked well with the core targets and
showed high binding affinity. Conclusion: Jingui Shengqi Pill may treat overactive bladder by regu-
lating signaling pathways such as the calcium signaling pathway and mitogen-activated protein ki-
nase, and by acting on core targets including TRPV1, TRPMS, and AKT1.
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1. B=

5% e 3sk 52 4% 2 iE (overactive bladder, OAB) 2 B [ R % 2 5 52 16 LAIR ZUONAZ O B4 IR IDRER B, 5 11
PRUSEZ . BUR, SO SEPEIRIR[1]-[4]. FRERA A2 6% A, BEFEE T m, AL ok 58 4 1
[5]. —RZ AT HTAEE . M SZARFHWT I K& g3 Wah, Meih & nl T 55 2 Bl el 22 4% [6]-[9]. ILH 2
YIG ST MAARE, ZFNEIAR IR Z 00, 15 25 Ja R [0 o v e 2208 A3 U3 N IRIE BN A
HEERA LN, RERITER R ESCEEHER Hid &R B0 18 i 71, 8T RA R RSTE > (T KM
YERFI R R ZIRTT T %, B BRI RN [10] [11].

SEESAE TR (SEER) , FhTsEmERE, filzy. hZEE. K%, FE. H5
B BERL R A EAEMES) NESML, HEAAELTHIRM, v TAAAT KSR BTEUR
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B MESEARIE 2 [12]-[14] . FRRILS BT BE SAE I RAFIEA 32 6, B O
TARRM T EIRAKYE . SR, %7 TR R 25 0y T AR R T M. 2% 2 BT N )
ZAL R 2R AT ER R T AR RIR 4%, 735 X453 U AT X SCBR A 25 B 15 % Do A (R 45 5 BE 0 0 EASRAEE
AT, A BT S B O BB e S S R AE AL, F e S IR BT FUIR AR

2. ik
2.1 €EBESATEMER S HER S EE ST

UGB E SR ) 8 Bk 254 (L2, 2R EE, PRV5. IRE . HPh . B, B 2 EE) ok it
TE R 25 RG24~ & (TCMSP, https://tcmsp-e.com/tcmsp.php) FHE 47 B2 TR « 125085 22 RE 8 T fit
F5 ADME. HL S 865 B o ANSEE0 2 ZEId I 11 R4 9 F £ (oral bioavailability, OB) 1224 14 (drug-like-
ness, DL) KI5 & 3 B SR 18 U o S . BL OB > 30%F1 DL > 0.18 fE i if &A1, fifiidk th
EEE M 8 R ZIEMERT

F£F Pub Chem %45 % (https://pubchem.ncbi.nim.nih.gov/) SR EL_F IR VG VE KT SMILES 5. 41 L 5
#l| SwissTargetPrediction ¥ & (http://www.swisstargetprediction.ch/) Tl & 72 1/ F 48 5, 2EEX Probability >
0 HIHR s AT J5 890 #r . _EIRFTA S s i@ 3d UniProt (https://www.uniprot.org/) 54 et 47 S PR b itEAL o

2.2. Rt EESIEMEE B SNEXERIREN

PL “Over active bladder” JNy>=#id, £ OMIM %{#E & (https://omim.org/) « Gene Cards % ¥ %
(https://www.genecards.org/) 8 15 i ok FE v a9 E AH O 1 0773 8 o KR URCER B RE S B A FEMIBR E R S, 3K
BB ot B v sl RE A S B8 p S R . IR B #E S i UniProt £ 2Rt 4T &4 AR bR AL .

2.3. Bt EESNES €EB S LB AR

FI A 45 75 28°F & (https://www.bioinformatics.com.cn/) 22 il l5 it ok 55 7% sl 4 i 5 4 B0 B /<ML A
BEATBS, SRAS G BB SRR YT I I B S 0 A R A
24. GBEBSH “1) - BEHERS - BR” WErAE

{# ] Cytoscape # A\ #4EE “ 254 - WL o - $E 557 (Herb-Compound-Target, H-C-T) EL{E /4%, “JE”

(degree)F/n 5 2 ERGLHIEH , TR B KNS R AEM g h EEZ R IEAK . FIH NetworkAnalyzer
AT BEAT SHAN BT, SEEUCY R HE R FERT I VR A S B T RIA T I IR L VR B [ S B B

2.5. WEZEBRMEE{ER (Protein-Protein Interaction, PP )4 R IF &A% 080

B PIE LA A SN STRING (https://cn.string-db.org/) W28 F- &, DAZHE 4 B 15 S RLVA 7 IS Ik Ik B 3
FREEE SR A EAE % &, WA E N “Homo sapiens” , EAH EAFE 844 “medium confidence
(0.400)” , BRFEIFE T, KA PPl M. b5, S AZ Cytoscape FAFIEAT rI AL ALEE, FiFH HAdifF
CytoHubba (Cytoscape #fi )] MCC HiE T, &AAFHIET 10 MZ O AT .

2.6. EEZAK{#F(Gene Ontology, GO)5 AR E SEEHE M2 H (Kyoto Encyclopedia of Genes
and Genomes, KEGG)E &S #r

x5 B ASOALIAE IR T B e B2V BIE 7 7R S A3\ Metascape
(nhttps://metascape.org/gp/index.html#/main/stepl) 53 Jil 147 3 K A& 44 (Gene Ontology, GO)Fl 5 #f33E [K 5 3 [A]
/0 1 B4 5 (Kyoto Encyclopedia of Genes and Genomes, KEGG) & 0 #1, EUE EREREMFEHEP <
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0.01), * GO Fll KEGG i % & FE45 B i% P AH 2% bR B A S, AE T84k 23 #7
2.7. XEFEMER S 5% 0 a3 T FRHERHE

WHT “ 25 - oy - BERD” RAM, 1L degree fE AT 5 MISCHEIEE M2y, IEF PPI 22 #T TS 10 4
R Lo BE R SR 75X o P 1 TCMSP $udls e 8 <z B UM b B (1 45 K ol F 3 H 5 ki 78 Protein
Data Bank %45 FE#h 75 A HE A5 B, SRV B A =B R . AR T Py MOL R AL b 58 B i
WS EE, DIBRES K KT RBCR . PR 250 518 BELA S A M 8 — IR 80N AutoDock Vina, HI UL &
B ETRRBIE L 7 5 2R E A EAUKCT .

3. &R
3.1 €EESAEMR S 0% RS S T

M TCMSP #i#5 FEH DL OB > 30%. DL > 0.18 AR s 4, SLifiikss ] 125 P BB <AL B8R 5
(NFEH 2 [aA A R ), B4 25 16 Fh (LZKEE 20 Fh ¥RI5 43 Fhy (A% 15 Fh 4EPHEZ 11 b,
7R B 21 Bl 2 2 M. I SR K EREE S 125 F. R SwissTargetPrediction £ A
TOUINAX LEAT 208 57 (P AR A, I B A R I 5 B 253K 45 1040 ANE (R ri R 1A

3.2. FERE FEFEBAEIR CEE R IR EY

L Over active bladder Fy2c4ia, 7F OMIM 335 . Gene Cards U P s 45 5 % e 3t B 3% BRE AH o
JEE S . ISR 26 . 4523 NETREE A, LRE R SR 4540 N5 BN BT B A S HE £ .

33 BREEENESESERSALFHRIBRHER

5 e G SR A S L B HURH S EE 5 A DG A e A5 B R R E RN E A
1E 28 1E B °F (http://www.bioinformatics.com.cn/?p=1), PATSEI# 35 2 (B ACEEHE R, JL19 3] 714 MAZEERE S
(LK 1),

Jesaw Over active bladder

3826

Size of each list

1040

Jesaw Over active bladder
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Figure 1. Venn diagram of overlapping targets
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34. EEESA “H1 - BMERS - BR” WERAE

W< BB AU S5 B DR B S BAEAH K K A2 SR B s S R R R EVEAL S5 N Cytoscape B4 7
CH - TEYERLY - RS TG 2 B, L 848 AN A, 9552 A AL A 1 ANE T, 8 BRI Z.
125 MNEVEAL AW (FE E J5) AN 714 DN 25WpHe . 1] 2 RREIBE A S5 RRER T 249 WS Ew. Fint
ISR, AT R RS ARR A EAE IR R . IREHANSH0h ) degree (EHEAT 70 M, HEA FE RTINS L
73 Ethyl Linolenate. 7,9(11)-Dehydropachymic Acid. Peroxyergosterol. Campesterol. (1r,3as,4s,8ar)-7-
(2-Hydroxypropan-2-Y1)-1,4-Dimethyl-2,3,3a,5,6,8a-Hexahydroazulene-1,4-Diol, HEl 7] i /& 4[5 5 < FUiRIT
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Figure 2. Herb-active ingredient-target network

2. 94 - SEMRS - B E

3.5. 93 PPI P4 K i D38

TE IR 4 (B W AL A 5 B I PR I s A SR SR o B 5 30 1 45 R 5 N String £8P
JF¥ & Multiple proteins. Homo sapiens #4)## & (A BAEH M, 3R15 4 BUE S AR 7 B B s shiE i
SR . AL E 713 AN AT 19,016 54N 4 B, JEid Cytoscape BPEXS H AT AT AAL AT (LI 3),
F 55 B RN S e degree {2, Bl degree Rk A, U Al OK LG ARIR .

FIFH HA@E CytoHubba (Cytoscape ##iF)[) MCC Hikil 5, &SRR 10 Dl s, RA&HTE
MYC. JUN. MTOR. TP53. TRPM8. AKT1. TRPV1. IL6. HIF1A fll STAT3 N&BEESALETIAEITY
B 3L V5 I PRI AZ O BB A (] 4), LR OCBRERE 5 B L 1.
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Figure 3. PPI network
[ 3. PPI M45E

Figure 4. Diagram of core targets
4. #ZLE S

Table 1. Information on core targets
=1 LERERR

Name Degree Betweenness Centrality Closeness Centrality
STAT3 265 0.015531 0.61168385
TP53 348 0.049450 0.65925926
MTOR 186 0.004472 0.56733068
JUN 245 0.013300 0.5993266
IL6 304 0.030306 0.63288889
HIF1A 233 0.010215 0.58989229
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gk
AKT1 356 0.046652 0.66479925
MYC 274 0.022706 0.61273666
TRPV1 161 0.004191 0.49375867
TRPMS8 216 0.000161 0.38115632

3.6. GO 5 KEGG B&E4#

A4 BB ASORUBE 5 I Dt B2V Bl B AR TR RS B 1) 45 R AEL A Metascape H, AR#E p
EMNEIRHES, SHHEZRT 10 (19 GO 4 B FIHEL AT 20 (1) KEGG 4 HiH Tl fifb b B . GO &4/ i
7N, AW FE(BP, Biological Process)id [ 3228 2%, 3= 2L AU4E response to hormone (X% 1 M) cellular
response to nitrogen compound (41X} &AL AP0 [ 8Z)+ circulatory system process (i3 R Fiil #2); 41
2043 (CC, Cellular Component)i# & 269 12 H, FZAL$5 postsynapse (55 i) presynapse (S filidt)-
synaptic membrane (Z&filifi); 4> ¥ I HE(MF, Molecular Function)is: }2 604 146 H, FEZE 4035 protein kinase
activity (2 (1% 1) phosphotransferase activity, alcohol group as acceptor (Fi B2 55 #4 B G 1, FEIL/ER
Z4K). kinase activity (BlEETE): WIE 5.

response to hormone i—

cellular response to nitrogen compound .

circulatory system process

regulation of MAPK cascade

cellular response to hormone stimulus

protein phosphorylation 4 @)

phosphate-containing compound metabolic process 4
phosphorylation O

negative regulation of apoptotic process - 0 pvalue

positive regulation of MAPK cascade )

dg
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synaptic membrane - 75
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Figure 5. Bubble plot of GO analysis
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BB TIRIT I EER SIAE K KEGG 70 [z 263 Mok H, T #AL4E Calcium signaling pathway
(#7515 518 #%) - Neuroactive ligand-receptor interaction (#1875 P Fe A& - 52 &40 H.4E H) . MAPK signaling path-
way (MAPK {55 i@ ) PI3K-Akt signaling pathway (P13K-Akt {55 #). Regulation of actin cytoskeleton
(Bh 8 4B 2R R %) . DL 6. KEGG 73 2RI R /R 20 25i@ 8% 2 2608 R AL R, 9 2608 558

EEAHE, 9 %KW KNI

MAPK signaling pathway
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Figure 6. KEGG classification
6. KEGG 72

3.7. XEMS SRS FXHEWEIE

WP I 2% 25 B2 MiT 45 1L, B degree JERTIT 5 ASRBETEPE K% MOL001495 (Ethyl Linolenate).
MOL000276 (7,9(11)-Dehydropachymic Acid)~ MOL011169 (Peroxyergosterol). MOL005438 (Campesterol)
MOLO000826[(1r,3as,4s,8ar)-7-(2-Hydroxypropan-2-Y1)-1,4-Dimethyl-2,3,3a,5,6,8a-Hexahydroazulene-1,4-
Diol]; 5 PPl MIZ&Hidk K RT 10 AMZ O EE S (MYC. JUN. MTOR. TP53. TRPM8. AKT1. TRPV1.
IL6. HIF1A F STATI)EAT /¥, 456 Rem ] RAEALAR 5 28T lE & YR AR EFR RS RemEld
AL, REEMERE. TS REE, FRSCEBS S0 AR R A, KRB R
oy SR ROEI A A RE (1 7).

FORBG N 5 & B A S In T s R (RD 4 & RE AR AZ DAL 5, AT 20 T R (B 8). tba)
MOL001495 (Ethyl Linolenate)*}4% AKTL J&, 45488 8-7.3 keal-mol™t, J£5 ILE-84 ptf, [MiHE 3.2 A.
IR PR T > F 6 3.5 A bR, A R T LR A R, BER H T BT i N AKTL (LUNQ)YE T MOL000276
(7,9(11)-Dehydropachymic Acid)t5 TP53 ff145 4 HEN—8.3 kcal-mol™, S/ HITETE ILE-59. ALA-16 K&
GLU-17, MMk 2.9 AL 3.6 A, 3.5 A, AT hBh4ERe /N FELA, SoRiZEr 5 TP53 (2K8F) 148 [L
B4 . MOL011169 (Peroxyergosterol)/F FF JUN, 454 fEN—8.44 kcal-mol™, i ARG-541. LYS-538.
ARG-667. ARG-665 JL[FIEAL 7 &4, KM T 3.5A, MiiHsmic /A, AR 5% JUN
(1S9K) 2 A # L. MOL005438 (Campesterol) Al LA JUN SN2 4k, 454 fiEH—8.04 kcal-mol™:  ARG-665 $&
HLiBE 3.5 A f&sE, ARG-667 MIFIF 45 1.8 A 5 2.9 AWiAs: bk A 3.5 A, ANk
INGYFREE, BN ZEUT S JUN (1SOK)AHZE R 4F. MOL000826 [(1r,3as,4s,8ar)-7-(2-Hydroxypropan-2-Y1)-
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1,4-Dimethyl-2,3,3a,5,6,8a-Hexahydroazulene-1,4-Diol] 5 AKT1 454 & ~-8.7 kcal-mol %, 4 i ILE-75.ARG-
86. ILE-84. SER-56 £k 4 2%k, [MIFEIATE 3.5 A LYY, SHEEFFEIR - 2 AR A & X, R
B A AKTL (LUNQ)4: & s .
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Figure 7. Heatmap of molecular docking
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