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SUMMARY 

 

 
Huazhi Zhang. Biotechnological study of Taraxacum mongolicum function 

mechanisms– Manuscript. 

Hyperuricemia, as a common metabolic disease, has a rising incidence in recent 

years, which seriously threatens human health. Dandelion, as a traditional Chinese 

herbal medicine, has attracted more and more attention for its potential in treating 

hyperuricemia. Based on network pharmacology and molecular docking technology, 

this study deeply explored the mechanism of dandelion in treating hyperuricemia. The 

active components and their targets in Taraxacum mongolicum were screened by 

network pharmacology, and the potential targets of Taraxacum mongolicum in treating 

hyperuricemia were determined by combining with the related targets. In this process, 

we synthesized a variety of database resources, made a comprehensive analysis of the 

chemical components of Taraxacum mongolicum, and predicted the possible targets of 

these components through bioinformatics. The drug- ingredient-target-pathway- 

disease network diagram was constructed, and the interaction between active 

ingredients of Taraxacum mongolicum and hyperuricemia-related targets was 

intuitively displayed. On this basis, we further analyzed the interaction network of 

potential targets, and revealed the key targets involved in the treatment of 

hyperuricemia by dandelion and their interaction mechanisms. In order to deeply 

understand the biological process and signal pathway of dandelion in the treatment of 

hyperuricemia, we carried out GO function enrichment analysis and KEGG signal 

pathway enrichment analysis. These analyses not only reveal the important role of 



dandelion active components in regulating the biological processes related to 

hyperuricemia, but also provide us with the potential mechanism of dandelion in 

treating hyperuricemia. The interaction between core active components and key 

targets of Taraxacum mongolicum was verified by molecular docking technology. 

Through molecular docking simulation, we determined the binding mode of dandelion 

active components and targets, which further confirmed the effectiveness of dandelion 

in treating hyperuricemia. 

The results of this study show that the active components in dandelion participate 

in the treatment of hyperuricemia by regulating several key targets. These targets 

involve uric acid metabolism, inflammatory reaction and other aspects, which together 

constitute the mechanism of dandelion in treating hyperuricemia. This discovery 

provides a scientific basis for the application of dandelion in the treatment of 

hyperuricemia, and also provides a new idea for developing new anti-hyperuricemia 

drugs. This study not only revealed the mechanism of dandelion in treating 

hyperuricemia, but also verified the application value of network pharmacology and 

molecular docking technology in Chinese herbal medicine research. Through the 

comprehensive application of modern pharmacology and bioinformatics, we can dig 

deeper into the pharmacological mechanism of Chinese herbal medicine and promote 

the modernization and scientific development of Chinese medicine. 
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INTRODUCTION 

Thyperuricemia, as a common metabolic disease, has a rising incidence in recent 

years, which seriously threatens human health. Dandelion, as a traditional Chinese 

herbal medicine, has attracted more and more attention for its potential in treating 

hyperuricemia. Based on network pharmacology and molecular docking technology, 

this study deeply explored the mechanism of dandelion in treating hyperuricemia. The 

active components and their targets in Taraxacum mongolicum were screened by 

network pharmacology, and the potential targets of Taraxacum mongolicum in treating 

hyperuricemia were determined by combining with the related targets. In this process, 

we synthesized a variety of database resources, made a comprehensive analysis of the 

chemical components of Taraxacum mongolicum, and predicted the possible targets of 

these components through bioinformatics. The drug- ingredient-target-pathway- 

disease network diagram was constructed, and the interaction between active 

ingredients of Taraxacum mongolicum and hyperuricemia-related targets was 

intuitively displayed. On this basis, we further analyzed the interaction network of 

potential targets, and revealed the key targets involved in the treatment of 

hyperuricemia by dandelion and their interaction mechanisms. In order to deeply 

understand the biological process and signal pathway of dandelion in the treatment of 

hyperuricemia, we carried out GO function enrichment analysis and KEGG signal 

pathway enrichment analysis. These analyses not only reveal the important role of 

dandelion active components in regulating the biological processes related to 

hyperuricemia, but also provide us with the potential mechanism of dandelion in 

treating hyperuricemia. The interaction between core active components and key 



targets of Taraxacum mongolicum was verified by molecular docking technology. 

Through molecular docking simulation, we determined the binding mode of dandelion 

active components and targets, which further confirmed the effectiveness of dandelion 

in treating hyperuricemia. 

The results of this study show that the active components in dandelion participate 

in the treatment of hyperuricemia by regulating several key targets. These targets 

involve uric acid metabolism, inflammatory reaction and other aspects, which together 

constitute the mechanism of dandelion in treating hyperuricemia. This discovery 

provides a scientific basis for the application of dandelion in the treatment of 

hyperuricemia, and also provides a new idea for developing new anti-hyperuricemia 

drugs. This study not only revealed the mechanism of dandelion in treating 

hyperuricemia, but also verified the application value of network pharmacology and 

molecular docking technology in Chinese herbal medicine research. Through the 

comprehensive application of modern pharmacology and bioinformatics, we can dig 

deeper into the pharmacological mechanism of Chinese herbal medicine and promote 

the modernization and scientific development of Chinese medicine. 

Purpose of study. As a common metabolic disease, hyperuricemia (HUA) has 

become an important problem threatening human health. Hyperuricemia not only 

causes joint diseases such as gout, but also is closely related to a variety of diseases 

such as cardiovascular disease and kidney disease. Therefore, in-depth study of the 

pathogenesis of hyperuricemia and exploration of effective treatment methods have 

important clinical significance and social value. 

High uric acid hematic disease treatment plan is still to be quick and convenient 



for the characteristics of western medicine is given priority to, but the reference state 

drug administration's statement, the long-term use of such as not cloth company he 

pieces, benzene bromine Malone pieces and mainstream high uric acid hematic disease 

treatment, all can cause the different degree of damage of liver function and 

cardiovascular and cerebrovascular damage. Although most of the components of 

health drugs used in the adjuvant treatment of high-frequency uricemia are extracted 

from natural plants, their treatment cycle is long, the price is generally high, and the 

market is narrow. 

Object of study. Dandelion, Chinese medicine also known as yellow flower 

diding, dandelion grass, Asteraceae perennial herbaceous plants. It was first recorded 

in Bencao Tujing (Illustrated Classic of Materia Medica). Its main functions are: 

clearing heat and detoxifying, removing swelling and dispersing knots, diuresis and 

diuresis. It is used for red eyes, sore throat, jaundice of dampness and heat, astringent 

pain and so on. The whole grass, dandelion sterols, choline, inulin and pectic 

substances. 

Subject of study. Screening and effects of urate-lowering functional components 

from Dandelion 

Key words: dandelion; Hyperuricemia; Network pharmacology; Molecular docking; 

Active ingredients; Over-Representation Analysis; mechanism of action 



CHAPTER 1 

LITERATURE REVIEW 

1.1 Overview of network pharmacology 

Network pharmacology, an emerging research field, has attracted extensive 

attention from researchers in recent years. It integrates the theory and technology of 

bioinformatics, systems biology, pharmacology and other disciplines, and provides a 

powerful tool for us to explore the interaction between drugs and organisms from a 

new perspective. Traditional drug research often focuses on the relationship between 

drugs and a single target. However, with the rapid development of modern 

biotechnology, people gradually realize that the interaction between drugs and 

organisms is actually a complex and multivariate network [1]. Based on this 

understanding, network pharmacology considers drugs and organisms as part of a 

complex network system, and reveals the interaction mechanism between drugs and 

organisms by constructing and analyzing these networks. 

In the field of drug research and development, the application of network 

pharmacology provides us with new ideas and methods. It can help us to understand 

the mechanism of action of drugs more comprehensively, predict the potential efficacy 

and side effects of drugs, and provide guidance for the optimization and improvement 

of drugs. At the same time, network pharmacology can also be used for drug target 

discovery. By constructing a drug-target network, we can identify the main targets of 

drugs, which provides a basis for subsequent target verification and drug design. 

Network pharmacology also plays an important role in the development of 

disease treatment strategies. By constructing the drug-disease network, we can reveal 



the complex relationship between drugs and diseases, and provide theoretical support 

for the development of personalized treatment plans. Therefore, the emergence of 

network pharmacology not only enriches our understanding of the mechanism of drug 

action, but also provides new ideas and methods for drug development and disease 

treatment. 

1.2 Overview of molecular docking technology 

Molecular docking technology is a computational chemistry method to simulate 

the interaction between molecules. It predicts the binding mode and binding ability 

between receptors and ligands by simulating the binding process between them. 

Molecular docking technology has important application value in drug design and 

optimization, target discovery and verification. 

The basic principle of molecular docking is based on the "lock-key model" and 

the "induced fit" theory. During docking, spatial and energy matching between 

molecules need to be considered. Spatial matching refers to the mutual adaptation of 

geometry and size between receptors and ligands. Energy matching refers to the 

interaction between the receptor and the ligand that can bring the system to the lowest 

energy stable state. The best binding mode can be found by continuously optimizing 

and adjusting the relative position and conformation between molecules [2]. 

1.3 Overview of hyperuricemia 

Hyperuricemia is a metabolic disorder characterized by an increase in the 

concentration of uric acid in the blood. Uric acid is the end product of purine 

metabolism and is mainly excreted by the kidneys. Hyperuricemia occurs when 

excessive production or excretion of uric acid is reduced[3]. Hyperuricemia is closely 



related to a variety of diseases, such as gout, kidney stones, cardiovascular diseases, 

etc. Long-term high uric acid levels can also cause kidney damage and affect renal 

function [4]. 

1.4 Research on network pharmacology and molecular docking of dandelion in 

the treatment of diseases 

1.4.1 Current status of network pharmacology in Dandelion 

In recent years, with the rise of network pharmacology, the pharmacological 

mechanism of dandelion has been studied more deeply. Network pharmacology can 

systematically reveal the interaction between drugs and organisms by constructing a 

drug-target-disease network. In the study of Dandelion, network pharmacology 

methods have been widely used to analyze the association between its active 

ingredients and a variety of diseases. 

In his research, Yao Jiangqi [5] (2022) not only developed dandelion craft beer, 

but also deeply explored the inhibitory effect of dandelion on the increase of uric acid 

in mice. Through network pharmacology, he revealed the interaction between various 

active components of dandelion and uric acid metabolism-related targets, which 

provided theoretical support for the application of dandelion in the treatment of 

hyperuricemia. 

Zou Chuanzong et al. [6] (2020) focused on the protective effect of dandelion on 

the kidney of rats with acute hyperuricemia. Using network pharmacology techniques, 

they analyzed the potential link between dandelion components and targets related to 

kidney protection, providing new ideas for the application of dandelion in the treatment 

of kidney-related diseases. 



Li Yanni [7] (2023), in his research, focused on the identification and interaction 

mechanism of phenolic components inhibiting urease in Dandelion. Through network 

pharmacology, she systematically analyzed the interaction between the phenolic 

components and urease in Dandelion, revealed the potential mechanism of dandelion 

in inhibiting urease, and provided an important basis for the application of dandelion 

in related fields. 

In general, the current research on network pharmacology of Taraxacum has 

made some progress. Through different research angles and methods, scholars have 

revealed the pharmacological mechanism of Taraxacum in many aspects, which 

provides strong support for the clinical application and drug research and development 

of Taraxacum. However, the pharmacological mechanism of dandelion still needs to 

be further studied in order to discover more potential therapeutic targets and drug 

candidates. 

1.4.2 Molecular docking research status of Dandelion 

Molecular docking, as a computational method to simulate interactions between 

molecules, has also been widely used in the study of dandelion. Through molecular 

docking, the binding mode and affinity between the active components of Dandelion 

and biological macromolecules can be predicted, thus revealing the pharmacological 

mechanism of action. 

Sun Ying et al[8] used network pharmacology and molecular docking methods to 

analyze the mechanism of action of dandelion and Prunella vulgaris in the treatment of 

granulomatous mastitis. They used molecular docking technology to simulate the 

binding of the active ingredients in dandelion and prunella to mastitis related targets, 



and found that these ingredients can effectively bind to the target to exert therapeutic 

effects. This study provides a theoretical basis for the combined use of dandelion and 

prunella vulgaris in the treatment of granulomatous mastitis. Some studies have used 

molecular docking technology to predict the binding of dandelion components to other 

disease-related proteins, such as anti-inflammatory proteins and antioxidant enzymes. 

These studies provide important clues to reveal the mechanism of action of dandelion 

in the treatment of other diseases. 

1.4.3 Combined network pharmacology and molecular docking study of 

dandelion in the treatment of hyperuricemia 

As a traditional Chinese medicine, dandelion has gradually attracted the 

attention of researchers in the treatment of hyperuricemia. The combined application 

of network pharmacology and molecular docking technology provides a new 

perspective and idea for revealing the mechanism of action of dandelion in the 

treatment of hyperuricemia. 

Network pharmacology can systematically analyze the interaction between 

dandelion and hyperuricemia by constructing a drug-target-disease network model. In 

his research, Yao Jiangqi explored the development of dandelion craft beer and initially 

studied its inhibitory effect on the increase of uric acid in mice, which provided a 

preliminary experimental basis for the application of dandelion in the treatment of 

hyperuricemia [9]. However, there is still a lack of in-depth research on the specific 

mechanism of dandelion in the treatment of hyperuricemia. 

Molecular docking technology can simulate the interaction between the active 

components of Dandelion and the targets related to hyperuricemia, and predict their 



binding mode and affinity. Through molecular docking, we can gain a deeper 

understanding of the binding of dandelion components to uric acid metabolism-related 

enzymes or receptors, and thus reveal the mechanism of action of dandelion in the 

treatment of hyperuricemia. Zou Chuanzong et al. found that dandelion had a protective 

effect on the kidney of rats with acute hyperuricemia, which may be related to the 

interaction between dandelion components and targets related to uric acid 

metabolism[10]. 

Combining network pharmacology and molecular docking technology, we can 

more comprehensively reveal the mechanism of action of dandelion in the treatment of 

hyperuricemia. Firstly, through network pharmacology analysis, we could identify the 

key active components and targets in Dandelion that are relevant for the treatment of 

hyperuricemia. Then, using molecular docking technology, we can model the 

interaction of these active ingredients with the target and predict the binding mode and 

affinity. This will help us to understand the pharmacological mechanism of dandelion 

in the treatment of hyperuricemia, and provide a more scientific basis for the clinical 

application of dandelion. 

However, the current research on the combination of network pharmacology and 

molecular docking of dandelion in the treatment of hyperuricemia is still in its infancy, 

and there are still many challenges and limitations. For example, the active ingredients 

in Dandelion are complex and diverse, and their interactions may involve multiple 

targets and pathways. Therefore, more in-depth studies are needed to understand the 

regulatory mechanism of their network. In addition, the prediction results of molecular 

docking technology still need further experimental verification to ensure its accuracy 



and reliability. 

1.5 Significance of topic selection 

As a common metabolic disease, hyperuricemia (HUA) has become an 

important problem threatening human health. Hyperuricemia not only causes joint 

diseases such as gout, but also is closely related to a variety of diseases such as 

cardiovascular disease and kidney disease. Therefore, in-depth study of the 

pathogenesis of hyperuricemia and exploration of effective treatment methods have 

important clinical significance and social value. 

As a traditional Chinese herbal medicine, dandelion has the effects of clearing 

heat, detoxifying, diuresis and dampness, and is widely used in the treatment of various 

diseases among people. In recent years, with the development of modern pharmacology 

and bioinformatics, the pharmacological mechanism of dandelion has been gradually 

revealed, and its potential in the treatment of hyperuricemia has gradually attracted 

attention. Based on network pharmacology and molecular docking technology, this 

study aims to explore the mechanism of dandelion in the treatment of hyperuricemia. 

Through the network pharmacology method, the active ingredients and their action 

targets in Taraxacum chinensis were screened, and the potential action targets of 

taraxacum chinensis in the treatment of hyperuricemia were analyzed combined with 

the related targets of hyperuricemia. At the same time, molecular docking technology 

was used to verify the interaction between the active components of Dandelion and key 

targets, so as to reveal the mechanism of action of dandelion in the treatment of 

hyperuricemia. 

This study is helpful to understand the pharmacological mechanism of dandelion 



in the treatment of hyperuricemia, and provide theoretical basis for the clinical 

application of dandelion. By uncovering the interactions between the active 

components of dandelion and the key targets of hyperuricemia, we can provide a 

scientific basis for the application of dandelion in the treatment of hyperuricemia, and 

help promote the modernization and internationalization of traditional Chinese herbs 

such as dandelion. The results can provide new ideas and directions for the treatment 

of hyperuricemia. Exploring the active components and their targets in Taraculum 

dandelion can provide candidate components and targets for the development of new 

anti-hyperuricemia drugs, and help to solve the problems such as the limited number 

of current drugs for the treatment of hyperuricemia and the large side effects. Research 

can also promote the application of network pharmacology and molecular docking 

technology in TCM research. Through the combination of modern pharmacology and 

bioinformatics methods with the theory of traditional Chinese medicine, the 

pharmacological mechanism of traditional Chinese medicine can be further explored, 

and the modernization and scientific development of traditional Chinese medicine can 

be promoted. 

 

Conclusions to chapter 1 

As a traditional Chinese herbal medicine, dandelion has the effects of clearing heat, 

detoxifying, diuresis and dampness, and is widely used in the treatment of various 

diseases among people. In recent years, with the development of modern pharmacology 

and bioinformatics, the pharmacological mechanism of dandelion has been gradually 

revealed, and its potential in the treatment of hyperuricemia has gradually attracted 



attention. Based on network pharmacology and molecular docking technology, this 

study aims to explore the mechanism of dandelion in the treatment of hyperuricemia. 

Through the network pharmacology method, the active ingredients and their action 

targets in Taraxacum chinensis were screened, and the potential action targets of 

taraxacum chinensis in the treatment of hyperuricemia were analyzed combined with 

the related targets of hyperuricemia. At the same time, molecular docking technology 

was used to verify the interaction between the active components of Dandelion and key 

targets, so as to reveal the mechanism of action of dandelion in the treatment of 

hyperuricemia. 



CHAPTER 2 

OBJECT, PURPOSE AND METHODS OF THE STUDY 

2.1 Object and purpose of study 

Object of study. Dandelion, Chinese medicine also known as yellow flower diding, 

dandelion grass, Asteraceae perennial herbaceous plants. It was first recorded in 

Bencao Tujing (Illustrated Classic of Materia Medica). Its main functions are: clearing 

heat and detoxifying, removing swelling and dispersing knots, diuresis and diuresis. It 

is used for red eyes, sore throat, jaundice of dampness and heat, astringent pain and so 

on. The whole grass, dandelion sterols, choline, inulin and pectic substances. 

Purpose of study. As a common metabolic disease, hyperuricemia (HUA) has become 

an important problem threatening human health. Hyperuricemia not only causes joint 

diseases such as gout, but also is closely related to a variety of diseases such as 

cardiovascular disease and kidney disease. Therefore, in-depth study of the 

pathogenesis of hyperuricemia and exploration of effective treatment methods have 

important clinical significance and social value. High uric acid hematic disease 

treatment plan is still to be quick and convenient for the characteristics of western 

medicine is given priority to, but the reference state drug administration's statement, 

the long-term use of such as not cloth company he pieces, benzene bromine Malone 

pieces and mainstream high uric acid hematic disease treatment, all can cause the 

different degree of damage of liver function and cardiovascular and cerebrovascular 

damage. Although most of the components of health drugs used in the adjuvant 

treatment of high-frequency uricemia are extracted from natural plants, their treatment 

cycle is long, the price is generally high, and the market is narrow. 



2.2 Screening of active ingredients and targets of Dandelion 

According to the five principles of lipinski, the screening conditions ( ① 

Molecular weight (MW) of molecules should not exceed 500 daltons) were selected 

from herb (http://herb.ac.cn/) database. This is because large molecular weights may 

lead to poor absorption of molecules in the gut. ② The number of hydrogen bond 

donors (such as hydroxyl groups, amino groups, etc.) in the compound structure should 

not exceed 5. Hydrogen bond donors can form hydrogen bonds with amino acids in 

proteins and affect the interaction between drug molecules and proteins. ③ The 

number of hydrogen bond receptors in the compound should not exceed 10. Hydrogen 

bond receptors may affect the binding ability of drug molecules when they interact with 

proteins. ④ The fat-water partition coefficient (logP) of the compound should be 

between -2 and 5. This parameter measures the equilibrium distribution of molecules 

between water and fat, and a higher LogP value may mean that the molecule is too 

hydrophobic or too lipophilic. ⑤ The number of rotatable bonds in the compound 

should not exceed 10. This helps maintain the shape of the molecule for better binding 

to targets in the organism). The action targets related to the active ingredients in 

dandelion were retrieved, and the action targets of each ingredient were saved in 

EXCEL in the form of a table. Subsequently, these active ingredients were imported 

into TCMSP for target prediction. The UniProt database (http: / /www.uniprot.org) was 

used to obtain the target genes. 

To ensure the accuracy of the data, we also used PubChem database and 

SwissTargetPrediction database to perform format conversion and target prediction of 

active ingredients. Finally, targets from multiple sources were deduplicated and 

http://herb.ac.cn/)
http://www.uniprot.org/


merged to obtain the main action component targets of Dandelion. 

2.3 Screening of targets related to hyperuricemia 

Using GeneCards (https://www.genecards.org/), OMIM (https://omim.org/) and 

DrugBank (https://www.drugbank.com/), and other authoritative database, 

"Hyperuricemia" or "High uric acid" was used as the key word to collect the disease 

targets related to hyperuricemia. Similarly, the collected targets were de-reprocessed 

and taken union to ensure the comprehensiveness and accuracy of the targets. 

2.4 Screening of potential targets of dandelion in the treatment of hyperuricemia 

The intersection analysis of the action targets of the active ingredients of 

dandelion and the targets related to hyperuricemia was performed to reveal the 

potential action targets of dandelion in the treatment of hyperuricemia. This analysis 

process using Venny2.1 (https://bioinfogp.cnb.csic.es/tools/venny), the summary of 

overlap gene and map Wayne. The intersection between the active components of 

dandelion and the targets of hyperuricemia can be visually displayed. 

2.5 Drawing of protein interaction network (PPI) 

The screened potential targets of dandelion in the treatment of hyperuricemia 

were transferred into the STRING online analysis platform (https://string-db.org/) for 

protein interaction analysis. The analysis data were transferred into Cytoscape 3.7.2 

software, and the PPI network was drawn to reveal the interaction between the active 

component targets of Dandelion and the hyperuricemia targets, and the topological 

calculation was performed to obtain the key targets. 

2.6 Enrichment analysis 

Using microscopic letter platform (https://www.bioinformatics.com.cn/) to 

http://www.genecards.org/)
http://www.drugbank.com/)
http://www.bioinformatics.com.cn/)


select the intersection of targets for enrichment of KEGG pathways and GO function 

analysis. The analysis data were imported into ImageGP and GraphPad Prism 8.0 

software for visualization, and enrichment analysis maps were drawn to reveal the 

mechanism of action of dandelion in the treatment of hyperuricemia. 

2.7 Molecular docking analysis 

In order to verify whether the effective components of Dandelion can be 

successfully combined with the key targets in space, molecular docking verification is 

needed. PDB files of key targets as receptor molecules were downloaded from the 

RCSB PDB database. mol2 format files of the active components of dandelion used as 

ligands by the docking process were searched by TCMSP, and the structure was 

optimized using Chem 3D software. Finally, the use of CB - DOCK2 

(https://cadd.labshare.cn/cb-dock2) online molecular docking platform for molecular 

docking analysis, obtained the dandelion effective components and key target 

combination mode and the affinity between the score. These results provide strong 

evidence to verify the potential mechanism of dandelion in the treatment of 

hyperuricemia 

Conclusions to chapter 2 

This study mainly utilized Screening of active ingredients and targets of 

Dandelion, screening of active ingredients and targets of Dandelion, screening of 

potential targets of dandelion in the treatment of hyperuricemia, enrichment analysis 

and molecular docking analysis. 



CHAPTER 3 

EXPERIMENTAL PART 

 
3.1 Exploration of active compounds in Dandelion (Dandelion) 

After exhaustive literature research, the chemical composition of dandelion has 

been comprehensively sorted out. This process not only referred to the authoritative 

data of the Pharmacopoeia of the People's Republic of China (2020 edition), but also 

combined the research data of high performance liquid chromatography (HPLC), 

Chinese Medicine System Pharmacology Database Analysis Platform (TCMSP) (http: 

/ / ibts.Hkbu.edu.hk/LSP/tcmsp.php), biological information credits on molecular 

mechanisms of traditional Chinese Medicine, and a large number of review articles to 

ensure that the information obtained is accurate and comprehensive. Through this 

series of analyses, 116 compounds closely related to dandelion were successfully 

identified, which covered a variety of chemical types, fully demonstrating the 

complexity and diversity of dandelion. 

Among the active ingredients of dandelion, flavonoids are particularly 

prominent, including luteolin, quercetin, hesperidin, apigenin and other components. 

Due to their unique biological activities, these flavonoids play a key role in the 

medicinal effects of Dandelion. In addition, phenolic acids are also important 

components of Dandelion, and the presence of vanillic acid, p-coumaric acid, caffeic 

acid and other phenolic acids further enriches the pharmacological effects of dandelion. 

In addition to the above two compounds, dandelion also contains terpenes, 

pigments, phytosterols, sesquiterpene lactones, coumarins and fatty acids. These 



compounds have their own characteristics and together constitute the basis of the 

medicinal effect of dandelion. 

The structural information of these 11 active compounds is listed in detail in 

Table 3-1, which provides an important reference basis for subsequent in-depth 

research. Through the in-depth study of these compounds, we are expected to reveal 

the pharmacological mechanism of taraxacum and provide a more scientific basis for 

the clinical application of taraxacum. 

Table 3-1 11 active compounds of Dandelion 
 

 

 

 

 

 

Herb ID 
Chemical 

compound 

Molecular 

formula 
CAS Chemical structure 

 

HBIN041495 

 

Quercetin 

 

C15H1007 

 

117-39-5 

 

 

HBIN043442 

 

Scopoletin 

 

C10H804 

 

492-61-5 

 

 

HBIN019298 

 

Caffeic acid 

 

C9H8O4 

 

331-39-5 

 

HBIN025796 
Seven pages 

Pavilion 
C9H604 305-01-1 

 

 

HBIN025897 
Ethyl 

caffeinate 
C11H1204 102-37-4 

 

HBIN0010490 
Diacetone 

alcohol 
C6H1202 123-42-2 

 

 

 

HBIN035129 
Methyl 

caffeic acid 

 

C21H2008 

 

3843-74-1 

 



 

 

 

HBIN045261 

 

 

 

(+) -eugenol 

 

 

 

C22H2608 

 

 

 

21453-69-0 

 

 

HBIN048047 
D-ascorbic 

acid 

 

C6H806 

 

10504-35-5 

 

 

HBIN039022 

B-d- 

galacturonic 

acid 

 

C6H1007 

 

18968-14-4 

 

 

 

HBIN045521 
Dandelion 

side 

 

C18H22010 

 

98449-40-2 

 

 

In order to better screen the most active compounds in dandelion, we adopted 

the Lipinski's five principles of drugs. According to the lipinski's five principles of 

screening criteria (molecular weight, the number of hydrogen bond receptors in the 

compound, the number of hydrogen bond donors in the compound structure, the lipid- 

water partition coefficient of the compound, and the number of rottable bonds in the 

compound), the evaluation method was used. After comprehensive evaluation of these 

compounds, 11 active compounds were finally selected. These compounds not only 

have good pharmacological activities, but also show good performance in absorption, 

distribution, metabolism and excretion in human body, so they are of great research 

value and application prospect. 

 

3.2 Construction and interpretation of drug-active ingredient-target-pathway- 

disease network diagram 

In the process of in-depth research on the mechanism of taraxacum, the DAVID 

database was used to find the top 20 pathways associated with hyperuricemia, and the 



targets of these pathways were listed one by one. Cytoscape software was used to 

visualize the target genes of these pathways and the corresponding targets of 11 key 

active ingredients of taraxacum. Finally, 62 potential targets associated with it were 

successfully identified, and the drug-active ingredient-target-pathway-disease network 

diagram was constructed (as shown in Figure 3-1). Through this network diagram, we 

can clearly see how the active ingredients of dandelion are linked to hyperuricemia 

through common target genes, Its compounds HBIN041495(quercetin), HBIN45521 

(taraxoside) and HBIN25796 (esculetin) as the main active components are linked to 

hyperuricemia through common target genes, which provides a strong theoretical 

support for our understanding of the mechanism of its drug action. 

 

 

 

 

 

 

 

 

Figure 3-1 "Drug-active ingredient-target-pathway-disease" network 

3.3 Construction and analysis of potential target interaction network 

To further explore the potential mechanism of action of dandelion in the 



treatment of hyperuricemia, we searched 907 potential therapeutic targets for 

hyperuricemia through GeneCards, OMIM, TTD and other authoritative databases. 

Furthermore, we compared these targets with the targets of drugs, and finally identified 

62 common intersection targets. In order to further study the interaction of these 

intersection targets in the process of dandelion treatment of hyperuricemia, we used 

the STRING platform and Cytoscape software to draw the PPI (protein-protein 

interaction) network diagram (as shown in Figure 3-2). This network graph involves a 

total of 62 nodes and 820 edges, and the size of nodes is closely related to their degree 

value in the network (i.e. the degree of connectivity). By using the Cytoscape plugin 

cytoHubba for topological calculation analysis, we found that MYC, TP53, IL6 and 

other targets (as shown in Figure 3-3) played a central role in the process of dandelion 

pair treatment of hyperuricemia, and the correlation between them and other targets 

was particularly significant. These findings provide important clues and basis for us to 

further reveal the therapeutic mechanism of dandelion in the treatment of 

hyperuricemia. 



Figure 3-2 Interaction network of potential targets in Dandelion 
 

 

 

 

 

 

 

 

 

 

 



 

Figure 3-3 cytoHubba core gene mining results 

3.4 GO functional enrichment analysis and KEGG signaling pathway 

enrichment analysis 

In order to further explore the mechanism of action of dandelion in the treatment 

of hyperuricemia, we used DAVID database and Omicshare cloud platform to perform 

detailed GO functional enrichment analysis and KEGG signaling pathway enrichment 

analysis of 62 previously identified potential targets. By drawing a bubble map, We 

observed that these targets were mainly involved in biological processes (GO-BP) 

including response to lipopolysaccharide, response to molecue of bacteria oriain, and 

response to oxygen evels, response to oxidative stress, celular response to chemica 

stress, etc., these processes are closely related to the treatment of hyperuricemia (FIG. 

3-4). 



 

 

Figure 3-4 GO-BP enrichment analysis 

Meanwhile, the results of cell composition (GO-CC) analysis showed that These 

targets were mainly involved in key processes such as memorane raft, membrane 

microdomain, memorane redion, plasma membrane raft, and caveola (FIG. 3-5). 

Figure 3-5 GO-CC enrichment analysis 
 

 

 

At the same time, the results of molecular function (GO-MF) analysis showed 



that These targets are mainly involved in DNA-binding transcription factor binding, 

repressing transcription factor pinding, and RNA polymerase ll-specific Key functions 

such as DNA-binding transcription factorbinding, cytokine receptor binding, and 

cytokine activity (FIG. 3-6). 

 

 

Figure 3-6 GO-MF enrichment analysis 

In KEGG pathway enrichment analysis, the results mainly included the 

following pathways: Prostate cancer, Human cytomegalovirus infection, Lipid and 

atheroscerosis, Hepatitis C, AGE-RAGE signaling pathway in diabetic complications, 

Fuid shear stress and atherosclerosis, Bladder cancer, Hepatitis B, Proteoglycans in 

cancer, Chemica carcinoma-receptor activation, etc. (Figure 3-7). These signaling 

pathways play important roles in inflammatory response and immune regulation, which 

further supports the potential efficacy of dandelion in the treatment of hyperuricemia. 



All the above results were subjected to rigorous statistical analysis (P < 0.05), and the 

top 10 most representative results were selected. 

FIG. 3-7 KEGG pathway enrichment analysis 
 

 

3.6 Molecular docking to verify the interaction between core active ingredients 

and targets 

To further verify the interaction between the core active components and the 

core targets, we performed molecular docking studies using the CB-DOCK2 online 

molecular docking platform. We selected the core active ingredients of dandelion, 

quercetin, taraxin, and esculetin, and performed molecular docking with the core 

targets MYC, TP53, and IL-6 (Tables 3-2, 3-3). The results showed that the binding 

energies of these active ingredients with the target proteins were all lower than -5.0 

kcal·mol-1, suggesting that they had good binding activities with the target proteins, 

which further confirmed the potential efficacy of dandelion in the treatment of 

hyperuricemia in the spatial structure calculus. 

Table 3-2 Binding energy between core active ingredients and core targets 



 

 

Active ingredient 

 

Binding energy( kcal·mol－1 ) 

MYC TP53 IL-6 

Quercetin -9.7 -7.5 -8.2 

The Buckeye Pavilion -7.7 -6.2 -7.1 

Dandelion side -9.5 -6.9 -8.4 

Table 3-3 Molecular docking results 
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Conclusions to chapter 3 

GO through enrichment and KEGG pathway enrichment analysis function, we 

reveal the dandelion potential molecular mechanisms for the treatment of high uric acid 

hematic disease. The role of dandelion is mainly involved in the positive regulation of 

nitric oxide synthesis, inflammatory response, cellular response to lipopolysaccharide, 

immune response and other biological processes.Molecular docking was used to verify 

the interaction between the core active components of Dandelion and key targets. 

Through simulating molecular docking process, we determine the dandelion the 



combination of active ingredients and target mode and affinity, further confirmed the 

effectiveness of dandelion in the treatment of high uric acid hematic disease.In this 

study, the mechanism of action of dandelion in the treatment of hyperuricemia was 

explored by comprehensive application of network pharmacology and molecular 

docking technology. We found that dandelion exerted anti-inflammatory and 

immunomodulatory effects through a variety of active ingredients and targets and 

multiple signaling pathways, thereby achieving effective treatment of hyperuricemia. 

The research results not only for the dandelion in the application of high uric acid 

hematic disease treatment provides a scientific basis, for TCM modernization and 

scientific development provides a new thought and method. 

 

 

 

 

 

 

 

 

 

CONCLUSIONS 

Based on network pharmacology and molecular docking technology, this study 

conducted a comprehensive and in-depth study on the mechanism of action of 

dandelion in the treatment of hyperuricemia. Through comprehensive analysis of the 

active ingredients, targets of action and the related molecular mechanisms of 

hyperuricemia in dandelion, we have come to a series of innovative and practical 

conclusions. 

1. A variety of active components in dandelion, such as quercetin, aesculin, and 



taraxacin, have been confirmed to have significant anti-inflammatory and 

immunomodulatory functions. These active ingredients can act on multiple targets 

related to hyperuricemia, including inflammatory factors and immune-related receptors, 

so as to play a therapeutic role. This finding not only explains the potential mechanism 

of dandelion in the treatment of hyperuricemia, but also provides a strong scientific 

support for the application of dandelion in the modernization and internationalization 

of traditional Chinese medicine. 

2. Through GO functional enrichment analysis and KEGG pathway enrichment 

analysis, we revealed the potential molecular mechanism of dandelion in the treatment 

of hyperuricemia. The role of dandelion is mainly involved in the positive regulation 

of nitric oxide synthesis, inflammatory response, cellular response to 

lipopolysaccharide, immune response and other biological processes. These biological 

processes are closely related to the occurrence and development of hyperuricemia, and 

dandelion achieves effective treatment of hyperuricemia by regulating these processes. 

3. Dandelion exerts anti-inflammatory and immunomodulatory effects by 

regulating key pathways such as Toll-like receptor signaling pathway, TNF signaling 

pathway and NOD-like receptor signaling pathway. Regulation of these pathways is 

essential for the control of inflammatory response and immune imbalance in 

hyperuricemia. 

4. In this study, molecular docking was also used to verify the interaction 

between the core active components of Dandelion and key targets. By simulating the 

molecular docking process, we determined the binding mode and affinity of the active 

components of Dandelion to their targets, further confirming the efficacy of dandelion 



in the treatment of hyperuricemia. The application of this technology not only improves 

the accuracy and reliability of the research, but also provides an important reference 

for subsequent drug development and optimization. 

5. The present study explored the mechanism of action of dandelion in the 

treatment of hyperuricemia by integrated application of network pharmacology and 

molecular docking technology. We found that dandelion exerted anti-inflammatory 

and immunomodulatory effects through a variety of active ingredients and targets and 

multiple signaling pathways, thereby achieving effective treatment of hyperuricemia. 

This research result not only provides a scientific basis for the application of dandelion 

in the treatment of hyperuricemia, but also provides new ideas and methods for the 

modernization and scientific development of traditional Chinese medicine. However, 

this study still has some limitations. Firstly, although the potential mechanisms of 

action of dandelion in treating hyperuricemia were predicted by network pharmacology 

and molecular docking techniques, these predictions still need to be further verified by 

experiments. Secondly, there are many active ingredients in dandelion. This study only 

conducted in-depth discussions on some of the main ingredients, and future research 

can further expand the research on other ingredients. In addition, this study mainly 

focused on the anti-inflammatory and immunomodulatory effects of Taraxacum, and 

other mechanisms such as its regulation of uric acid metabolism can be further explored 

in the future. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

List of References 

[1] Ren Tengteng, YU Xiaofei, LI Yun, LIU Yezhi, ZHANG Tongyan, Guo 

Zhongyuan. Study on the mechanism of galangal in the treatment of gout and 

hyperuricemia based on network pharmacology and molecular docking technology 

[J]. Shandong Chemical Industry, 2023, 52 (22): 26-34+37. 

[2] Vlachakis p. d. Molecular Docking [M]. IntechOpen: 2018-07-11. DOI: 10.5772 / 

IntechOpen. 69830. 

[3] Zhang Ming-ting, HE Lina, LV Yi-jing. Research progress of drugs for the 

treatment of hyperuricemia [J]. China Pharmacoeconomics, 2024, 19 (01): 114- 



117+121. 

[4] Feng Y R, Wu Z. Research progress of traditional Chinese medicine on 

hyperuricemia [J]. Journal of Youjiang Medical College for Nationalities, 2022, 44 

(05): 754-756+761. 

[5] Yao J Q. Development of dandelion craft beer and its effect on inhibiting the 

increase of uric acid in mice [D]. Northwest A & F University,2022. 

[6] Zou C Z, Wang H J, Li J G, et al. Protective effect of Dandelion on the kidney of 

acute hyperuricemia rats [J]. Chinese National and Folk Medicine,2020,29(03):10- 

12. 

[7] Li Y N. Identification and interaction mechanism of phenolic components 

inhibiting urease in Taraxacum chinense [D]. Shandong Agricultural University, 

2023. 

[8] Sun Ying, WANG Wei, Chen Hanhan. Analysis of the mechanism of dandelion 

and Prunella vulgaris in the treatment of granulomatous mastitis by network 

pharmacology and molecular docking method [J]. Chin J Clinical Research, 2021, 

34 (12): 1620-1625. 

[9] Huwait Etimad, Almowallad Sanaa, AlMassabi Rehab, Saddeek Salma, 

Gauthaman Kalamegam, Prola Alexandre. Punicalagin Targets Atherosclerosis: 

Gene Expression Profiling of THP-1 Macrophages Treated with Punicalagin and 

Molecular Docking [J]. Current Issues in Molecular Biology, 2022, 44 (5): 

[10] Yuan Xinyi, Zeng Shuxin, Yang Run, Li Yi. Research on the mechanism of 

Dandelion anti-breast cancer based on network pharmacology and molecular 

docking [J]. Tianjin Traditional Chinese Medicine, 2023, 40 (01): 110-116. 



[11] Zhang Chao, Chang Lingdi, Feng Wei, et al. Research progress on pathogenesis 

and treatment strategy of hyperuricemia [J/OL]. Journal of Air Force Medical 

University, 1-13[2024-04-11]. 

[12] Drug Repurposing - Advances, Scopes and Opportunities in Drug Discovery[M]. 

IntechOpen: 2023-01-01. 

[13] Darkhovskiy M . Molecular Recognition in Pharmacology[M]. CRC Press: 

2023-06-06. 

[14] Istifli s. e. Molecular Docking - Recent Advances [M]. IntechOpen: 2023-01-25. 

DOI: 10.5772 / IntechOpen. 100665. 

[15] Zeng Li-ying, DENG Yi-jian, Chen Jie-yu, SUN Xiao-min, LIU Yan-yan, NIE 

Xiao-li, ZHOU Lin, ZHAO Xiao-shan, DAI Jio-jiao. Study on the mechanism of 

Simiao pill in the treatment of hyperuricemia based on network pharmacology and 

molecular docking [J]. Journal of Southern Medical University, 2021, 41 (04): 579- 

587. 

[16] Xu Dongyue, Zhao Shenglan. Analysis of the mechanism of walnut in the 

treatment of hyperuricemia based on network pharmacology and molecular 

docking technology [J]. Hubei Agricultural Sciences, 2023, 62 (08): 120-126. 

[17] Xu Ping, Xu Liang, Huang Shuyun, Li Danfeng, Liu Yanping, Guo Hongmin, 

Dai Niuniu, Hong Zongyuan, Zhong Shuzhi. Analysis of the Molecular 

Mechanism of Punicalagin in the Treatment of Alzheimer's Disease by Computer- 

Aided Drug Research Technology. [J]. ACS omega, 2022, 7 (7): 

[18] Wang Z K, Jiang P. Effect of Qingxie turbiditoxicant method on hyperuricemia 

in mice and its mechanism [J]. Shandong Journal of Traditional Chinese 



Medicine,2014,33(12):1008-1009. 

[19] Su N ,Yi L ,He J , et al.Identification and molecular docking of a novel 

antidiabetic peptide from protamex-camel milk protein hydrolysates Anti- α - 

amylase and DPP-IV[J]. International Dairy Journal, 2024,152:105884. 

[20] Bottoni M, Martinelli G, aranta N, et al. From Primary Data to 

Ethnopharmacological Investigations on Achillea erba-rottasub sp. moschata 

(Wulfen) I.Richardson as a Remedy against Gastric regurgitation in Valmalenco 

(Italy)[J]. Plants, 2021,13(4):56-63. 

[21] Shah A ,Choudhary A ,Jain M , et al.Discovery of novel anticancer flavonoids 

as potential HDAC2 inhibitors: virtual screening approach based on molecular 

docking, DFT and molecular dynamics simulations studies[J]. 3 Biotech, 2024, 14 

(3) : 83-83. 

[22] Sampathkumar J ,Dalavi A P ,Venkatesan J , et al. Synthesis, spectroscopic, SC- 

XRD, DFT, RAHBs, RDG, molecular docking and in vitro anticancer evaluation 

of ethyl [J]. Journal of Molecular Structure, 2024,1305:137731. 

[23] Antonisamy J A, Rajendran K, Dhanaraj P. Network pharmacology integrated 

molecular docking of fucoidan against oral cancer and in vitro evaluation- A study 

using GEO datasets[J]. Journal of biomolecular structure dynamics, 2021,21-24. 

[24] Li Kai-wen, CAO Hui-ya, LIU Meng-Yang, et al. Research progress of 

traditional Chinese medicine for the prevention and treatment of hyperuricemia [J]. 

Journal of Shenyang Pharmaceutical University, 2023, 40 (08): 1124-1132. 

[25] Chunsheng Z ,Hongjuan N ,Meng B , et al. Study on the mechanism of 

Orthosiphon aristatus (Blume) Miq. in the treatment of hyperuricemia by 



microbiome combined with metabonomics. [J]. Journal of ethnopharmacology, 

2023, 317 116805-116805. 

[26] Peng Cheng. Study on the risk prediction model of hyperuricemia [D]. Southern 

Medical University, 2023. 

[27] Xueting Z ,Fei P ,Zhanggen L , et al. Lactic acid bacteria with anti-hyperuricemia 

ability: Screening in vitro and evaluating in mice [J]. Food Bioscience, 2023, 52 

[28] Xiaowei L ,Lipeng Z ,Shukai W , et al. The Therapeutic Effect and the Potential 

Mechanism of Flavonoids and Phenolics of Moringa oleifera Lam. Leaves against 

Hyperuricemia Mice [J]. Molecules, 2022, 27 (23): 8237-8237. 

[29] Xie Haochen, Mukaran Aimaojiang, Zhang Boheng, et al. Mechanism and 

clinical research progress of Tibetan drugs in the prevention and treatment of 

hyperuricemia [J]. Chinese Medicine Review, 2023, 42 (06): 863-867. 

[30] Du M M. The clinical efficacy and mechanism of Jiedu washing medicine in the 

treatment of damp-heat type lipid scleroderma based on network pharmacology and 

molecular docking [D]. Shandong University of Chinese Medicine, 

[31] Shamilov R, Aneskievich BJ. TNIP1 in autoimmune diseases: regulation of toll- 

like receptor signaling [J]. J Immunol Res, 2018, 2018: 3491269. 

[32] Liu Xiao-fei, WANG Nan, LI Fei-fei, et al. Expression and clinical significance 

of immune-related factors in different traditional Chinese medicine syndromes of 

granulomatous mastitis [J]. Chinese Journal of Traditional Chinese Medicine, 

2020,48 (4) : 23-28. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 



 



 

 

 

 



 

 

 

 



 


	QUALIFICATION THESIS
	on the topic Biotechnological study of Taraxacum mongolicum function mechanisms
	APPROVE
	ASSIGNMENTS
	Zhang Huazhi


	EXECUTION SCHEDULE
	SUMMARY
	Huazhi Zhang. Biotechnological study of Taraxacum mongolicum function mechanisms– Manuscript.
	TABLE OF CONTENTS
	INTRODUCTION
	CHAPTER 1 LITERATURE REVIEW
	1.1 Overview of network pharmacology
	1.2 Overview of molecular docking technology
	1.3 Overview of hyperuricemia
	1.4 Research on network pharmacology and molecular docking of dandelion in the treatment of diseases
	1.4.1 Current status of network pharmacology in Dandelion
	1.4.2 Molecular docking research status of Dandelion
	1.4.3 Combined network pharmacology and molecular docking study of dandelion in the treatment of hyperuricemia
	1.5 Significance of topic selection
	Conclusions to chapter 1

	CHAPTER 2
	2.1 Object and purpose of study
	2.2 Screening of active ingredients and targets of Dandelion
	2.3 Screening of targets related to hyperuricemia
	2.5 Drawing of protein interaction network (PPI)
	2.6 Enrichment analysis
	2.7 Molecular docking analysis
	Conclusions to chapter 2


	CHAPTER 3 EXPERIMENTAL PART
	3.1 Exploration of active compounds in Dandelion (Dandelion)
	3.2 Construction and interpretation of drug-active ingredient-target-pathway- disease network diagram
	3.3 Construction and analysis of potential target interaction network
	3.4 GO functional enrichment analysis and KEGG signaling pathway enrichment analysis
	3.6 Molecular docking to verify the interaction between core active ingredients and targets
	Conclusions to chapter 3
	CONCLUSIONS

	List of References
	APPENDIX


