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Abstract 

Purpose: To investigate the potential targets and mechanisms of Wuling powder in the treatment of 
hyperuricemia. 
Methods: Traditional Chinese Medicine Systems Pharmacy and Analysis Platform (TCMSP) database 
was used to obtain active compounds and potential targets of Wuling powder. Gene Cards database 
was searched for hyperuricemia-related targets. Protein interaction networks (PPI) based on 
intersection targets were created to investigate the relationship between components and disease. 
Gene ontology (GO), Kyoto gene and genome database (KEGG), and pathway enrichment analysis of 
intersection targets were performed on the DAVID website to investigate distributed pathways of 
targets, Using AutoDockTools 1.5.6 software, a molecular docking analysis of core active compounds 
and core targets was performed to investigate binding status. 
Results: The study produced 88 active compounds and 598 action targets, including 10 core 
components and 4 core targets. Targets were mostly enriched in biological processes like apoptosis, 
protein synthesis, and energy metabolism, all of which were linked to cancer pathways, PI3K-Akt, 
human cytomegalovirus infection, lipid, atherosclerosis and other signaling pathways. During molecular 
docking of core components and core targets, favorable binding interactions were observed. 
Conclusion: The therapeutic potential of Wuling powder against hyperuricemia is achieved by 
modulating critical biological processes like lipid metabolism, inflammatory responses, and cell 
apoptosis through a multi-component, multi-target, and multi-pathway approach. This study provides a 
foundational framework and novel insight for further in-depth investigation into the role of Wuling powder 
in hyperuricemia treatment. 
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INTRODUCTION 
 

Hyperuricemia (HUA) is characterized by an 
imbalance in purine metabolism leading to a 

systemic metabolic disorder. This condition 
results in persistent elevation of uric acid levels, 
caused by an impaired equilibrium between uric 
acid production and excretion [1]. Hyperuricemia 
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is the physical and chemical basis of the 
pathogenesis of gout and is also considered a 
risk factor for hyperlipidemia, chronic kidney 
disease, diabetes and cardiovascular disease, 
posing a serious threat to human health [2].  
 
At present, drugs used to reduce uric acid levels 
include allopurinol and phenylbromarone [3]. 
However, long-term use leads to adverse 
reactions, such as damage to liver and kidney 
function, gastrointestinal discomfort or skin 
allergies, and users are prone to withdrawal 
reactions [4]. As a result, it is expedient to 
investigate the pathogenesis of hyperuricemia 
and develop safe and effective therapeutic drugs. 
Traditional Chinese medicine (TCM) has many 
advantages in the prevention and treatment of 
hyperuricemia, such as individualized syndrome 
differentiation, multiple targets and fewer side 
effects [5]. Furthermore, TCM has been proven 
to be safe and effective in treating hyperuricemia 
by clearing heat and removing dampness [6].  
 
Wuling powder is a representative prescription 
for clearing dampness and promoting diuresis. A 
large number of studies have reported that it has 
certain therapeutic effects on ascites, diabetes 
nephropathy, osteoporosis and depression [7,8]. 
Wuling powder is composed of nine traditional 
Chinese medicines namely Atractylodes 
macrocephala, Plantain herb, Poria cocos, 
Cistanches herba, Cinnamomi ramulus, Cornus, 
Radix clematidis, Alisma orientale and 
Anemarrhenae rhizoma.  
 
It was first prepared by Ding et al [9] to reduce 
hyperuricemia in mice by enhancing renal 
function and uric acid excretion, while its precise 
mechanism is yet unknown. Depending on the 
symptoms of patients with hyperuricemia in this 
study, drugs were appropriately added or 
subtracted based on network pharmacology and 
molecular docking.  
 
This study aimed to investigate the possible 
targets and processes of Wuling powder's 
addition and reduction formula in the treatment of 
hyperuricemia. 
 

METHODS 
 
In searching and identifying Wuling powder's 
active ingredients, The Traditional Chinese 
Medicine Systems Pharmacy and Analysis 
Platform (TCMSP, http://tcmspw.com/tcmsp.php) 
was utilized to acquire active components. 
Criteria for selection were oral bioavailability 
(OB) ≥ 30 % and drug-like characteristics (DL) ≥ 
0.18 [10]. The SMILES of active ingredients were 
obtained utilizing their CAS numbers in the 

organic small molecule bioactivity database 
(PubChem, https://pubchem.ncbi.nlm.nih.gov/), 
which were submitted to Swiss Target Prediction 
(http://www.swisstargetprediction.ch) under the 
category of Homo sapiens to access the 
predicted potential targets of Wuling powder. 
Protein names of targets were converted to 
corresponding gene names through the UniProt 
database (https://www.uniprot.org/), and 
Cytoscape 3.8.0 software was utilized to build 
the network of Wuling powder’s active 
ingredients and their corresponding targets. 
 
Prediction of disease targets of 
hyperuricemia 
 
The keyword "hyperuricemia" was searched in 
the GeneCards database (https://www.gene 
cards.org/) and Online Mendelian Inheritance in 
Man (OMIM) database (http://www.omim.org), 
and disease targets were obtained after merging 
and removing duplicate genes. 
 
Determination of the core components of 
Wuling powder 
 
Intersection targets between drugs and diseases 
were acquired using the online Venn diagrams 
website 
(http://www.bioinformatics.com.cn/static/others/jv
enn/) after eliminating any duplicate targets. 
These targets were then loaded into the 
Cytoscape 3.8.0 program to generate a network 
diagram that shows how active compounds and 
intersecting targets interact. The top 10 active 
compounds with the greatest degree values were 
determined to be the fundamental components. 
 
Building the network of protein-protein 
interactions 
 
The STRING database (https://string-db.org/) 
was updated with intersection targets and the 
multiple proteins tool was chosen. Homo sapiens 
was defined as the organism, the confidence 
level was set to the greatest possible value 
(0.900), and free nodes were hidden before the 
PPI network was displayed. 
 
Identifying primary objectives 
 
The PPI network's file was loaded into 
Cytoscape 3.8.0 software to carry out topology 
analysis. To do this, the cytoHubba plugin was 
used. By arranging target points from inner to 
outer and adjusting the color from dark to light, 
the degree value indicated a decreasing trend 
from high to low. Core targets were determined 
as those with a degree value ≥ 20. 
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GO and KEGG enrichment analysis 
 
The intersection targets were uploaded to the 
Kyoto Encyclopedia of Genes and Genomes 
(KEGG) and Gene Ontology (GO) enrichment 
analysis databases on the DAVID database 
(https://david.ncifcrf.gov/). The GO analysis 
comprised three categories; biological process 
(BP), cellular component (CC), and molecular 
function (MF). Findings of the GO enrichment 
analysis were visualized using Image GP 
(http://www.ehbio.com/ImageGP/) to create 
bubble charts based on the number of enriched 
targets with p < 0.05, while the KEGG 
enrichment analysis results were displayed in 
Excel. 
 
Molecular docking analysis 
 
The TCMSP database provided the 2D structure 
diagrams of core components, while the RCSB 
PDB database (https://www.rcsb.org/) provided 
the 3D structure diagrams of core targets. 
AutoDockTools-1.5.7 software was used for the 
receptor (dehydration and hydrogenation of core 
targets) and ligand preparation (hydrogenation of 
core components). Thereafter, PBDGT format 
files were saved. The binding energy was 
calculated by performing docking of the receptor 
and ligand. Subsequently, the PyMOL software 
was employed to visualize the results by 
importing the PBDGT file. 
 

RESULTS 
 
The active components and potential targets of 
Wuling powder based on retrieval of nine herbs 
in the TCMSP database include 55 active 
compounds from Atractylodes macrocephala, 70 
from Plantain herb, 34 from Poria cocos, 75 from 
Cistanches herba, 220 from Cinnamomi ramulus, 
226 from Cornus, 57 from Radix clematidis, 46 
from Alisma orientale and 81 from 
Anemarrhenae rhizoma. After screening with OB 
≥ 30 % and DL ≥ 0.18; 7 active compounds from 
Atractylodes macrocephala, 10 from Plantain 
herb, 15 from Poria cocos, 6 from Cistanches 
herba, 7 from Cinnamomi ramulus, 20 from 
Cornus, 7 from Radix clematidis, 10 from Alisma 
orientale and 15 from Anemarrhenae rhizoma 
were obtained. After removing duplicate values, 
a total of 88 active compounds of Wuling powder 
were acquired (Table 1). There were 2846 
corresponding targets, which were standardized 
by the UniProt database, and 598 effective 
targets were ultimately determined by removing 
invalid and duplicate targets. Network among 
drugs, active ingredients and targets was 
constructed (Figure 1).  
 

Core components of Wuling powder 
 
Utilizing the GeneCards and Online Mendelian 
Inheritance in Man (OMIM) databases, 878 
hyperuricemia-related disease targets were 
identified. A total of 122 potential targets were 
determined by using Venn diagram (Figure 2 A). 
The network between active ingredients and 
intersection targets was constructed (Figure 2 B), 
in which the degree value of the node was 
proportional to its shape size. Primary 
constituents were considered to be the top ten 
active compounds with the degree value (Table 
1), including quercetin, baicalin, dihydroxyl 
phthalate, asperglaude, poricoic acid B, poricoic 
acid C, 7,9(11)-dehydropachymic acid, poricoic 
acid A, eburicoic acid, and dehydroebricic acid. 
 
Core targets of Wuling powder in the 
treatment of hyperuricemia 
 
To identify the interaction relationship between 
these predicted targets, a protein-protein 
interaction network diagram was drawn (Figure 3 
A). The network comprised 122 nodes and 307 
edges, exhibiting an average degree value of 
5.03. Topology analysis results are shown in 
Figure 3B, in which the degree value of the node 
was directly proportional to the color depth. 
Targets with a degree value ≥ 20 were 
determined as core targets including TP53, 
RELA, MAPK1, and TNF respectively (Table 2). 
 
Gene ontology enrichment analysis of 
intersection targets 
 
To investigate the mechanism of Wuling powder 
in hyperuricemia, gene ontology (GO) 
enrichment analysis was performed on 122 
overlapping targets. The findings demonstrated 
that a total of 806 elements were classified into 
105 molecular functions, 50 cell components, 
and 651 biological activities. A bubble chart 
showed the top 20 products with enhanced goal 
numbers in each category (Figure 4). In the 
category of biological process, targets were 
mainly enriched in the following functions, 
including negative regulation of the apoptotic 
process, positive regulation of transcription from 
RNA polymerase II promoter, response to 
xenobiotic stimulus and apoptotic process. For 
the cellular component category, targets were 
mainly enriched in the cytoplasm, cytosol, 
nucleus, plasma membrane and nucleoplasm. In 
molecular function, targets were mainly enriched 
in protein binding, identical protein binding, 
protein homodimerization activity, ATP binding, 
and other functions. The results suggested that 
Wuling powder might play a therapeutic role in. 
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Table 1: Drug-active compound information 
 

Drug Abbreviation Compound Compound name 

Atractylodes Macrocephala 
koidz. 

BZ BZ1 12-senecioyl-2E,8E,10E-atractylentriol 

Atractylodes Macrocephala 
koidz. 

BZ BZ2 14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol 

Atractylodes Macrocephala 
koidz. 

BZ BZ3 14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 

Atractylodes Macrocephala 
koidz. 

BZ BZ4 α-Amyrin 

Atractylodes Macrocephala 
koidz. 

BZ BZ5 (3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((2R,5S)-5-
propan-2-yloctan-2-yl)-2,3,4,7,8,9,11,12,14,15,16,17-

dodecahydro-1H-cyclopenta(a)phenanthren-3-ol 
Atractylodes Macrocephala 
koidz. 

BZ BZ6 3β-acetoxyatractylone 

Atractylodes Macrocephala 
koidz. 

BZ BZ7 8β-ethoxy atractylenolide Ⅲ 

Plantain herb CQC CQC1 luteolin 

Plantain herb CQC CQC2 Dinatin 

Plantain herb CQC CQC3 baicalein 

Plantain herb CQC CQC4 Baicalin 

Plantain herb CQC CQC5 6-OH-Luteolin 
Plantain herb CQC CQC6 melampyroside 
Plantain herb CQC CQC7 stigmasteryl palmitate 
Plantain herb CQC CQC8 β-sitosteryl palmitate 
Plantain herb CQC A1 sitosterol 
Plantain herb CQC B1 Stigmasterol 
Poria cocos (Schw.) Wolf. FL FL1 (2R)-2-((3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-

4,4,10,13,14-pentamethyl-2,3,5,6,12,15,16,17-octahydro-1H-
cyclopenta(a)phenanthren-17-yl)-6-methylhept-5-enoic acid 

Poria cocos (Schw.) Wolf. FL FL2 trametenolic acid 

Poria cocos (Schw.) Wolf. FL FL3 7,9(11)-dehydropachymic acid  

Poria cocos (Schw.) Wolf. FL FL4 Cerevisterol 

Poria cocos (Schw.) Wolf. FL FL5 (2R)-2-((3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-
4,4,10,13,14-pentamethyl-2,3,5,6,12,15,16,17-octahydro-1H-

cyclopenta(a)phenanthren-17-yl)-5-isopropyl-hex-5-enoic 
acid 

Poria cocos (Schw.) Wolf. FL FL6 ergosta-7,22E-dien-3beta-ol 

Poria cocos (Schw.) Wolf. FL FL7 Ergosterol peroxide 

Poria cocos (Schw.) Wolf. FL FL8 (2R)-2-((5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-
4,4,10,13,14-pentamethyl-1,2,5,6,12,15,16,17-

octahydrocyclopenta(a)phenanthren-17-yl)-5-isopropyl-hex-
5-enoic acid 

Poria cocos (Schw.) Wolf. FL FL9 3beta-Hydroxy-24-methylene-8-lanostene-21-oic acid 

Poria cocos (Schw.) Wolf. FL FL10 pachymic acid 
Poria cocos (Schw.) Wolf. FL FL11 Poricoic acid A 

Poria cocos (Schw.) Wolf. FL FL12 Poricoic acid B 
Poria cocos (Schw.) Wolf. FL FL13 Poricoic acid C 
Poria cocos (Schw.) Wolf. FL FL14 hederagenin 
Poria cocos (Schw.) Wolf. FL FL15 dehydroeburicoic acid 
Cistanches herba GHRCR GHRCR1 quercetin 
Cistanches herba GHRCR GHRCR2 arachidonate 
Cistanches herba GHRCR GHRCR3 suchilactone 
Cistanches herba GHRCR GHRCR4 Yangambin 
Cistanches herba GHRCR GHRCR5 Marckine 
Cistanches herba GHRCR C1 beta-sitosterol 
Cinnamomi ramulus GZ GZ1 ent-Epicatechin 
Cinnamomi ramulus GZ GZ2 (+)-catechin 
Cinnamomi ramulus GZ GZ3 (-)-taxifolin 
Cinnamomi ramulus GZ GZ4 taxifolin 
Cinnamomi ramulus GZ GZ5 Peroxyergosterol 
Cinnamomi ramulus GZ A1 sitosterol 
Cinnamomi ramulus GZ C1 beta-sitosterol 
Cinnamomi ramulus GZ GZ1 ent-Epicatechin 
Cinnamomi ramulus GZ GZ2 (+)-catechin 
Cinnamomi ramulus GZ GZ3 (-)-taxifolin 

https://old.tcmsp-e.com/molecule.php?qn=6
https://old.tcmsp-e.com/molecule.php?qn=1735
https://old.tcmsp-e.com/molecule.php?qn=2714
https://old.tcmsp-e.com/molecule.php?qn=2776
https://old.tcmsp-e.com/molecule.php?qn=273
https://old.tcmsp-e.com/molecule.php?qn=273
https://old.tcmsp-e.com/molecule.php?qn=273
https://old.tcmsp-e.com/molecule.php?qn=275
https://old.tcmsp-e.com/molecule.php?qn=276
https://old.tcmsp-e.com/molecule.php?qn=279
https://old.tcmsp-e.com/molecule.php?qn=280
https://old.tcmsp-e.com/molecule.php?qn=280
https://old.tcmsp-e.com/molecule.php?qn=280
https://old.tcmsp-e.com/molecule.php?qn=280
https://old.tcmsp-e.com/molecule.php?qn=282
https://old.tcmsp-e.com/molecule.php?qn=283
https://old.tcmsp-e.com/molecule.php?qn=285
https://old.tcmsp-e.com/molecule.php?qn=285
https://old.tcmsp-e.com/molecule.php?qn=285
https://old.tcmsp-e.com/molecule.php?qn=285
https://old.tcmsp-e.com/molecule.php?qn=287
https://old.tcmsp-e.com/molecule.php?qn=289
https://old.tcmsp-e.com/molecule.php?qn=290
https://old.tcmsp-e.com/molecule.php?qn=290
https://old.tcmsp-e.com/molecule.php?qn=290
https://old.tcmsp-e.com/molecule.php?qn=296
https://old.tcmsp-e.com/molecule.php?qn=300
https://old.tcmsp-e.com/molecule.php?qn=98
https://old.tcmsp-e.com/molecule.php?qn=5320
https://old.tcmsp-e.com/molecule.php?qn=5384
https://old.tcmsp-e.com/molecule.php?qn=7563
https://old.tcmsp-e.com/molecule.php?qn=8871
https://old.tcmsp-e.com/molecule.php?qn=358
https://old.tcmsp-e.com/molecule.php?qn=73
https://old.tcmsp-e.com/molecule.php?qn=492
https://old.tcmsp-e.com/molecule.php?qn=1736
https://old.tcmsp-e.com/molecule.php?qn=4576
https://old.tcmsp-e.com/molecule.php?qn=11169
https://old.tcmsp-e.com/molecule.php?qn=358
https://old.tcmsp-e.com/molecule.php?qn=73
https://old.tcmsp-e.com/molecule.php?qn=492
https://old.tcmsp-e.com/molecule.php?qn=1736
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Table 1: Drug-active compound information (continued) 

Drug Abbreviation Compound Compound name 

Cinnamomi ramulus GZ GZ4 taxifolin 

Cinnamomi ramulus GZ GZ5 Peroxyergosterol 

Cinnamomi ramulus GZ A1 sitosterol 
Cinnamomi ramulus GZ C1 beta-sitosterol 

Cornus officinalis Sieb. Et Zucc. SYR SYR1 gallic acid-3-O-(6'-O-galloyl)-glucoside 

Cornus officinalis Sieb. Et Zucc. SYR SYR2 Mandenol 

Cornus officinalis Sieb. Et Zucc. SYR SYR3 Ethyl linolenate 

Cornus officinalis Sieb. Et Zucc. SYR SYR4 poriferast-5-en-3beta-ol 

Cornus officinalis Sieb. Et Zucc. SYR SYR5 Diop 

Cornus officinalis Sieb. Et Zucc. SYR SYR6 Ethyl oleate (NF) 

Cornus officinalis Sieb. Et Zucc. SYR SYR7 Leucanthoside 

Cornus officinalis Sieb. Et Zucc. SYR SYR8 malkangunin 

Cornus officinalis Sieb. Et Zucc. SYR SYR9 2,6,10,14,18-pentamethylicosa-2,6,10,14,18-pentaene 

Cornus officinalis Sieb. Et Zucc. SYR SYR10 3,4-Dehydrolycopen-16-al 

Cornus officinalis Sieb. Et Zucc. SYR SYR11 3,6-Digalloylglucose 

Cornus officinalis Sieb. Et Zucc. SYR SYR12 Cornudentanone 

Cornus officinalis Sieb. Et Zucc. SYR SYR13 Hydroxygenkwanin 

Cornus officinalis Sieb. Et Zucc. SYR SYR14 Telocinobufagin 

Cornus officinalis Sieb. Et Zucc. SYR SYR15 gemin D 

Cornus officinalis Sieb. Et Zucc. SYR SYR16 lanosta-8,24-dien-3-ol,3-acetate 
Cornus officinalis Sieb. Et Zucc. SYR SYR17 Tetrahydroalstonine 
Cornus officinalis Sieb. Et Zucc. SYR A1 sitosterol 
Cornus officinalis Sieb. Et Zucc. SYR B1 Stigmasterol 
Cornus officinalis Sieb. Et Zucc. SYR C1 beta-sitosterol 
Radix clematidis WLX WLX1 (4aS,6aR,6aS,6bR,8aR,10R,12aR,14bS)-10-hydroxy-

2,2,6a,6b,9,9,12a-heptamethyl-
1,3,4,5,6,6a,7,8,8a,10,11,12,13,14b-

tetradecahydropicene-4a-carboxylic acid 
Radix clematidis WLX WLX2 (6Z,10E,14E,18E)-2,6,10,15,19,23-hexamethyltetracosa-

2,6,10,14,18,22-hexaene 
Radix clematidis WLX WLX3 ClematosideA'_qt 
Radix clematidis WLX WLX4 Embinin 
Radix clematidis WLX WLX5 Diheptyl phthalate 
Radix clematidis WLX A1 sitosterol 
Radix clematidis WLX B1 Stigmasterol 
Alisma orientale (Sam.) Juz. YZX YZX1 sitosterol 
Alisma orientale (Sam.) Juz. YZX YZX2 Alisol B 
Alisma orientale (Sam.) Juz. YZX YZX3 Alisol B monoacetate 
Alisma orientale (Sam.) Juz. YZX YZX4 alisol,b,23-acetate 
Alisma orientale (Sam.) Juz. YZX YZX5 16β-methoxyalisol B monoacetate 
Alisma orientale (Sam.) Juz. YZX YZX6 alisol B 
Alisma orientale (Sam.) Juz. YZX YZX7 alisol C 
Alisma orientale (Sam.) Juz. YZX YZX8 alisol C monoacetate 
Alisma orientale (Sam.) Juz. YZX YZX9 ((1S,3R)-1-((2R)-3,3-dimethyloxiran-2-yl)-3-

((5R,8S,9S,10S,11S,14R)-11-hydroxy-4,4,8,10,14-
pentamethyl-3-oxo-1,2,5,6,7,9,11,12,15,16-

decahydrocyclopenta(a)phenanthren-17-yl) butyl) acetate 
Alisma orientale (Sam.) Juz. YZX A1 1-Monolinolein 
Anemarrhenae rhizoma YZM YZM1 kaempferol 
Anemarrhenae rhizoma YZM YZM2 (Z)-3-(4-hydroxy-3-methoxy-phenyl)-N-(2-(4-

hydroxyphenyl)ethyl)acrylamide 
Anemarrhenae rhizoma YZM YZM3 diosgenin 
Anemarrhenae rhizome YZM YZM4 coumaroyltyramine 
Anemarrhenae rhizome YZM YZM5 asperglaucide 
Anemarrhenae rhizome YZM YZM6 Mangiferolic acid 
Anemarrhenae rhizome YZM YZM7 Anhydroicaritin 
Anemarrhenae rhizome YZM YZM8 Anemarsaponin F_qt 
Anemarrhenae rhizome YZM YZM9 Chrysanthemaxanthin 
Anemarrhenae rhizome YZM YZM10 Hippeastrine 
Anemarrhenae rhizome YZM YZM11 Timosaponin B III_qt 
Anemarrhenae rhizoma YZM YZM12 Icariin I 
Anemarrhenae rhizoma YZM YZM13 Anemarsaponin C_qt 
Anemarrhenae rhizoma YZM YZM14 Anemarsaponin E_qt 
Anemarrhenae rhizoma YZM B1 Stigmasterol 

 

https://old.tcmsp-e.com/molecule.php?qn=4576
https://old.tcmsp-e.com/molecule.php?qn=11169
https://old.tcmsp-e.com/molecule.php?qn=358
https://old.tcmsp-e.com/molecule.php?qn=554
https://old.tcmsp-e.com/molecule.php?qn=1494
https://old.tcmsp-e.com/molecule.php?qn=1495
https://old.tcmsp-e.com/molecule.php?qn=1771
https://old.tcmsp-e.com/molecule.php?qn=2879
https://old.tcmsp-e.com/molecule.php?qn=2883
https://old.tcmsp-e.com/molecule.php?qn=3137
https://old.tcmsp-e.com/molecule.php?qn=5360
https://old.tcmsp-e.com/molecule.php?qn=5481
https://old.tcmsp-e.com/molecule.php?qn=5486
https://old.tcmsp-e.com/molecule.php?qn=5489
https://old.tcmsp-e.com/molecule.php?qn=5503
https://old.tcmsp-e.com/molecule.php?qn=5530
https://old.tcmsp-e.com/molecule.php?qn=5531
https://old.tcmsp-e.com/molecule.php?qn=5552
https://old.tcmsp-e.com/molecule.php?qn=5557
https://old.tcmsp-e.com/molecule.php?qn=8457
https://old.tcmsp-e.com/molecule.php?qn=358
https://old.tcmsp-e.com/molecule.php?qn=1663
https://old.tcmsp-e.com/molecule.php?qn=1663
https://old.tcmsp-e.com/molecule.php?qn=1663
https://old.tcmsp-e.com/molecule.php?qn=1663
https://old.tcmsp-e.com/molecule.php?qn=2372
https://old.tcmsp-e.com/molecule.php?qn=2372
https://old.tcmsp-e.com/molecule.php?qn=5594
https://old.tcmsp-e.com/molecule.php?qn=5598
https://old.tcmsp-e.com/molecule.php?qn=359
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Figure 1: Drug-active ingredient-target network. Triangles represent herbs, hexagons represent active 
ingredients, and rectangles represent targets 
 

 
 
Figure 2: Core components of Wuling powder in the treatment of hyperuricemia. (A) Venn diagram of 
intersection targets. Green represents Wuling powder, and blue represents hyperuricemia. (B) Target network 
with active ingredient intersection. Intersection targets are represented by squares, while the active components 
are symbolized by diamonds. As the degree value rises, the shape's size grows 
 

 
 
Figure 3: Core targets of Wuling powder in the treatment of hyperuricemia. (A) Protein-protein interaction 
network diagram was acquired from the STRING database. With 307 edges and 122 nodes, its average degree 
value is 5.03. (B) Topology analysis performed by Cytoscape. Color depth and arrangement position of nodes are 
proportional to the degree value 
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Table 2: Core compound information 
 

Compound Compound name Degree 

GHRCR1 quercetin 50 
CQC3 baicalein 27 
WLX5 Diheptyl phthalate 20 
YZM5 asperglaucide 20 
FL12 Poricoic acid B 19 
FL13 Poricoic acid C 16 

FL3 
7,9(11)-

dehydropachymic acid 

15 

FL11 Poricoic acid A 15 
FL9 eburicoic acid 15 
FL15 dehydroeburicoic acid 15 

 
hyperuricemia by regulating cell apoptosis, 
protein binding and energy metabolism  

 

Kyoto Encyclopedia of Genes and Genomes 

(KEGG) enrichment and pathway analysis of 

intersection targets 

 

The KEGG enrichment analysis was performed 

to investigate intersection targets. A total of 146 

signaling pathways were obtained (p < 0.05) and 

top 20 items of the target number enrichment 

were presented (Figure 5). 

 

Molecular docking between core components 

and core targets 

 

All components had certain binding forces with 

targets. Among them, eburicoic acid exerted 

strong affinity to all core targets (Table 3), and 

dehydroeburicoic acid was also closely bound 

with TP53 and RELA. Visualization analysis was 

performed on docking results with excellent 

binding (Figure 6 B). 

 

Eburicoic acid formed hydrogen bonds with 

amino acid residues GLU-180 and then bound to 

TP53. Additionally, dehydroeburicoic acid is 

linked to TP53 via hydrogen bonds with ASN-239 

and TYR-107 amino acid residues. Furthermore, 

dehydroeburicoic acid is linked to RELA via 

hydrogen bonds with the amino acid residues 

GLU-17 and TYR-19. 

 

DISCUSSION 
 

Traditional Chinese medicine believes that the 

etiology of hyperuricemia is mainly due to 

dysfunction of the spleen and kidney, with 

dampness, phlegm, turbidity and blood stasis as 

main indicators [5]. Wuling powder is 

characterized by heat, and its therapeutic effect 

on hyperuricemia conforms to the TCM theory 

that ‘those who suffer from phlegm syndrome 

should be treated with warm medicine’. 

 

In this study, it was identified that quercetin, 

baicalin, dihydroxyl phthalate, asperglaude, 

poricoic acid B, poricoic acid C, 7,9(11)-

dehydropachymic acid, poricoic acid A, eburicoic 

acid, and dehydroebricic acid in Wuling powder 

may be key elements in the treatment of 

hyperuricemia. 

 

 
 
Figure 4: GO enrichment analysis of intersection targets. (A) Bubble charts of cellular component category. (B) 
Bubble charts of biological process category. (C) Bubble charts of molecular function category. (D) Top ten 
enrichments in P-value ranking of each category 
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Figure 5: KEGG enrichment analysis of intersection targets. Top 20 pathways with enriched number 
arrangement 
 
Table 3: Core targets information in the PPI network 
 

Core 
target 

Full Name Degree 

TP53 Cellular tumor antigen p53 28 
RELA Transcription factor p65 21 

MAPK1 
Mitogen-activated protein 

kinase 1 
21 

TNF Tumor necrosis factor 20 

 
Quercetin possesses anti-inflammatory, 
antitumor, antioxidant, and metabolic syndrome-
ameliorating effects. It has been proven that it 
does not only reduce uric acid production by 
acting on xanthine oxidase and other related 
enzymes, but it also promotes the activity of uric 
acid excretion transporters to increase uric acid 
excretion and effectively resist hyperuricemia 
[12,13]. Baicalein is also an important class of 
flavonoids. In addition to inhibiting activity of 
xanthine oxidase, studies have found that it also 
regulates uric acid transporters (GLUT9 and 
URAT1) [14]. Dihydroxyl phthalate is a 
proliferator-activated receptor of peroxisome α 
(PPARα) agonist. Although there is no study 
about its effect on hyperuricemia, PPARα, which 
regulates fatty acid metabolism, has been proven 
to cause excessive generation of reactive oxygen 
species, lipid peroxidation, and oxidative damage 
[15]. 
 
Uric acid is an oxidation product of purine 
metabolism, so reducing oxidation level may 

have certain effect on reducing generation of uric 
acid. Asperglaude is believed to be a metabolic 
product of Saccharomyces cereus, which 
regulates NF-κB and MAPK signaling pathways 
to exert anti-inflammatory and antitumor effects 
[16]. Poria cocos has been widely studied in 
diabetes, kidney and heart diseases. Poricoic 
acids A, B, and C are the most effective 
compounds of Poria cocos and effectively 
improve renal interstitial fibrosis, fat metabolism 
and other related diseases through AMPK, 
PPARα and other pathways [17,18]. Eburicoic 
acid exhibits a strong binding force with all core 
targets. It inhibits inflammatory response by 
regulating the PI3K/Akt signaling pathway [19], 
while inflammation is a key pathological feature 
of hyperuricemia. 
 
Furthermore, based on the topology of the PPI 
network, TP53, RELA, MAPK1, and TNF were 
identified as potential main targets of Wuling 
powder in the treatment of hyperuricemia. TP53 
is a tumor suppressor gene, whose mutations 
lead to various cancer lesions in different ways 
[20]. TP53 binds to the promoter of ABCG2 
gene, and the degradation of TP53 leads to a 
decreased expression of ABCG2, which is a risk 
factor for elevated uric acid [21]. At the same 
time, uric acid also promotes TP53-mediated 
autophagy to accelerate adverse progress of 
hyperuricemia [22]. 

 

 



Pu et al 

Trop J Pharm Res, March 2024; 23(3): 525 

 

 
 
Figure 6: Molecular docking analysis. (A) Minimum binding energy between core component and core target. (B) 
Molecular docking diagram and binding sites of eburicoic acid and TP53. (C) Molecular docking diagram and 
binding sites of dehydroeburicoic acid and TP53. (D) Molecular docking diagram and binding sites of 
dehydroeburicoic acid and RELA 
 

Deamidation of one of NF-κB's subunits, RELA, 
has been shown to stop NF-κB-mediated pro-
inflammatory response [23]. MAPK1 has been 
widely studied as a target for various malignant 
tumors, mainly focusing on regulating cell 
apoptosis, inflammatory response, and 
autophagy [24]. Tumor necrosis factor (TNF) is a 
classic pro-inflammatory factor, and its 
expression is upregulated in hyperuricemia [25]. 
Through enrichment analysis of targets, it was 

found that pathways in cancer, PI3K-Akt, human 
cytomegalovirus infection, lipid and 
atherosclerosis and other signaling pathways are 
crucial in the fight against hyperuricemia. In 
addition, the involved biological processes 
included apoptosis, lipid peroxidation, 
inflammatory reaction and energy metabolism. 
Meanwhile, core targets that were screened are 
closely related to these signaling pathways. This 
study further revealed that Wuling powder 
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resisted hyperuricemia mainly by influencing 
biological processes such as apoptosis, lipid 
metabolism and inflammatory reactions. 
 

CONCLUSION 
 
The effectiveness of Wuling powder in treating 
hyperuricemia is attributed to key constituents 
including quercetin, baicalein, poricoic acid, and 
eburicoic acid through the regulation of vital 
biological processes such as apoptosis, 
inflammatory response, and lipid metabolism 
pathways. Furthermore, Wuling powder creates 
stable hydrogen bonds with these main targets 
through molecular docking. By shedding light on 
the intricate molecular mechanisms at play, This 
study provides a foundational framework and 
novel insight for more in-depth investigation into 
the role of Wuling powder in hyperuricemia 
treatment. 
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