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Abstract 

Through data mining and bioinformatics analysis platform, the pain signal pathway of 

Rhizoma typhonii extract was constructed and its potential molecular mechanism was 

predicted. TCMSP, PharmMapper, STITCH and other databases were used to obtain the 

chemical components and corresponding targets of Rhizoma typhonii. NCBI-GENE, 

GeneCards, OMIM and other databases were used to screen pain related targets. the 

"compound target" interaction network and protein interaction (PPI) network were 

constructed by using Cytoscape software and string database to screen the key components and 

key targets of therapeutic effect. Go and KEGG pathway enrichment analysis were used to 

identify the potential mechanism. The results showed that there were 43 active components and 

900 targets in the analgesic effect of Rhizoma typhonii, including 3 key components and 12 key 

targets. The GO and KEGG Pathway analysis showed that the extract of Rhizoma typhonii was 

associated with the P53/NF-kB pathway in pain treatment. the extract of Rhizoma typhonii 

plays an important role in the treatment of pain through "multi-component, multi-target and 

multi-channel". This study provides the basis for the study of the material basis and mechanism 

of analgesic effect of Rhizoma typhonii. 
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1. Introduction 

Pain is the first disease that human beings feel and recognize, that is, after the body receives the 

stimulation of internal and external environment, the pain causing substances are produced and 

released from the tissue, the pain receptor is sensitized, the pain information is transmitted, the 

sensory center perceives, and finally enters the consciousness stage, which leads to pain[1]. The pain 

causing substances include bradykinin, histamine, 5-HT and prostaglandin, which can excite or 

sensitize nociceptors when they receive various stimuli[2]. At present, western medicine is widely 

used in the treatment of various kinds of pain, which has the effect of addiction and tolerance, which 

limits the clinical application and reduces the therapeutic effect[3][4]. Yubaifu (Aconitum 

carmichaeli) is a dry tuber of the Araceae plant, which is pungent, sweet, warm, poisonous, and has 

been used to treat pain for thousands of years. Pharmacology has the function of analgesia and 

sedation, that is, calming convulsion, interpreting Sanjie and relieving pain. The main functions 

include stroke, phlegm stagnation, mouth and eye vortex, astringent language, phlegm headache, 

partial headache, laryngeal obstruction, sore throat and tetanus[5]. For external use, it can be used to 

treat scrofula, phlegm, and snakebite. The main components are beta-sitosterol, inactive inositol, p-

sitosterol-d-glucoside and so on. Modern pharmacology has shown that yubaifu has sedative, 

analgesic, anticonvulsant, anti-inflammatory, anti-tumor activities. At present, processed products are 

mostly used as medicine. At present, the effective components and analgesic mechanism of yubaifu 
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are not clear[6]. In this paper, the effective chemical components and corresponding targets were 

obtained by TCMSP, STITCH and other databases; the pain related targets were screened by PubMed, 

CTD, TTD, GeneCards, OMIM, drugbank and other databases; the "compound target" interaction 

network and protein interaction (PPI) network were constructed by using Cytoscape software and 

string database to screen the key components and key targets that play a therapeutic role. GO and 

KEGG pathway enrichment analysis were carried out on the key targets to learn the potential 

mechanism of the extract[7]. 

2. Materials and methods 

2.1 Collection and screening of chemical constituents from Rhizoma typhonii 

This study was conducted through TCMSP. All the active components of Rhizoma typhonii were 

searched and the chemical index database was used to match the small molecular compounds. The 

main active components were further screened according to the oral availability (OB) ≥ 30% and drug 

like (DL) ≥ 0.18. [8] OB and DL are the key indicators to evaluate the effective utilization of drugs. 

Generally speaking, the active components with OB ≥ 30% and DL ≥ 0.18 can be regarded as the 

main active components of drugs. 

2.2 Prediction of potential targets 

The protein targets of compounds were predicted by using PharmMapper and STITCH, and the 

retrieval function of UniProtKB in UniProt database was used. By inputting the protein name and 

limiting the species to human, all target gene names were corrected to official gene symbol, and the 

active components without target were eliminated. Obtain the information of active components and 

related targets. 

2.3 Pain target prediction 

According to NCBI-GENE, GeneCards and OMIM databases, the key words "pain" were used to 

search and screen the related targets, remove the duplicate genes, and summarize the potential targets 

of pain. 

2.4 Network construction and analysis 

The protein-protein interaction (PPI) network of potential targets and disease targets was constructed 

by using Cytoscape 3.6.1, and the correlation function in the software was used to fuse and extract 

the intersection network of the two network graphs, that is, the direct and indirect target regulatory 

network of yubaifu for pain relief and treatment was obtained. 

2.5 Enrichment analysis of biological process and pathway 

In order to explain the potential targets of active ingredients in yubaifu, and the role of pain targets in 

gene function and signal pathway, this study used R language programming to analyze GO and 

KEGG pathway signal pathway, set threshold P<0.05, and predicted the possible mechanism of 

analgesic effect of yubaifu by gene enrichment analysis. 

3. Results 

3.1 Screening of chemical constituents from Rhizoma typhonii 

According to TCMSP database, 43 kinds of active ingredients were obtained from Rhizoma typhonii, 

27 kinds of active ingredients were obtained from chemical index database, and CAS number was 

listed, as shown in Table1; according to the principle of OB ≥ 30%, DL ≥ 0.18, three main active 

components of Rhizoma typhonii were obtained: sitosterol, beta-sitosterol, Mandenol. 

More than 100 kinds of pain related diseases, including pain, arthritis, cardiovascular disease, 

dysmenorrhea, bone pain, migraine and cancer-related pain, were retrieved from TCMSP database. 

3.2 Target prediction of compounds 

Through pharmmapper and STITCH, 299 targets of sitosterol, beta-sitosterol and Mandenol were 

found. We obtained 519 target compounds by taking and union operations. Because the search results 
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of the target compounds are not gene symbol, 501 target compounds were obtained by gene name 

conversion. As shown in figure1 and figure2. 

 

Table 1. The effective chemical constituents of Rhizoma typhonii were searched by TCMSP and 

CID database 
Mol ID Molecule Name CAS OB% DL 

MOL005483 2-Methylnaphthalene 91-57-6 33.69 0.04 
MOL012628 2,3,6-Trimethylnaphthalene 829-26-5 20.27 0.06 

MOL010766 3-METHYLPHENANTHRENE 832-71-3 17.11 0.11 

MOL000358 beta-Sitosterol 83-46-5 36.91 0.75 

MOL001894 Bicetyl 544-85-4 8.03 0.46 

MOL000303 caprylic acid 124-07-2 16.4 0.02 

MOL000394 choline 62-49-7 0.47 0.01 

MOL002295 cinnamic acid 621-82-9 19.68 0.03 

MOL007197 DFA 122-39-4 31.13 0.05 

MOL001838 Dipalmitin 26657-95-4 21.16 0.44 

MOL008119 Glyceryl trilinoleate 537-40-6 34.91 0.14 

MOL005501 Green Oil 120-12-7 17.74 0.1 
MOL002229 HEPTACOSANE 593-49-7 8.18 0.36 

MOL000714 Hyacinthin 122-78-1 38.65 0.02 

MOL001732 IFP 56-81-5 72.87 0.01 

MOL005570 inositol 87-89-8 15.55 0.05 

MOL001098 m-xylene 108-38-3 47.43 0.01 

MOL001494 Mandenol 544-35-4 42 0.19 

MOL000421 nicotinic acid 59-67-6 47.65 0.02 

MOL000675 oleic acid 112-80-1 33.13 0.14 

MOL000069 palmitic acid 1957/10/3 19.3 0.1 

MOL005521 phytane 638-36-8 13.86 0.11 

MOL000357 Sitogluside 474-58-8 20.63 0.62 
MOL000359 sitosterol 64997-52-0 36.91 0.75 

MOL000346 succinic acid 110-15-6 29.62 0.01 

MOL006293 Thapsic acid 505-54-4 20.72 0.16 

MOL006077 Thiamine 70-16-6 19.87 0.11 

 

 

Figure 1. Venn diagram of potential targets of three active compounds 
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3.3 Retrieval and analysis of pain targets 

8585 pain related targets were retrieved from GeneCards database, 92 pain related targets were 

retrieved from OMIM database, and 405 pain related targets were retrieved from NCBI-GENE 

database. these 8610 targets can be regarded as potential targets for pain. 

3.4 Construction and analysis of drug target disease interaction network 

The active components and potential targets of the drug were input into Cytoscape to establish a close 

network relationship among each node, as well as the Venn diagram of effective extract of Rhizoma 

typhonii and pain targets, as shown in Fig. 3 and Fig. 4. there are 91 targets in the PPI network graph, 

and each node represents a target. The connecting line between targets is edge, which indicates that 

there is interaction between connected targets. The number of edges between each target and other 

targets is the degree of the target. The higher the degree, the more core the target occupies in the 

network graph. 

 

Figure 2. Target network of Rhizoma typhonii extract 

 

 

Figure 3. Venn diagram of action targets and pain related targets of Rhizoma typhonii extract 

(LIST1 is the corresponding target of compound, List2 is the pain related target) 
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Figure 4. Network diagram of the effects of extracts from Rhizoma typhonii on pain related targets 

 

 

Figure 5. GO function annotation of Rhizoma typhonii extract on pain related targets 
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Figure 6. KEGG enrichment analysis of extracts from Rhizoma typhonii on pain related targets 

 

3.5 Enrichment analysis of biological process and pathway 

R language programming is used to annotate and analyze the go function of the target, and the results 

are shown in figure 5; KEGG pathway enrichment analysis is carried out through the ClueGO of 

Cytoscape software, and the results are shown in figure 6. The biological process network diagram 

of target enrichment shows that the related targets of Rhizoma typhonii participate in multiple 

biological processes, and different biological process involve different types of diseases. These 

targets play an important biological function in the body by regulating multiple biological process.  

[9-23] 

4. Discussion 

Pain is a kind of feeling of human disease caused by tissue injury, which stimulates the sensory system. 

It is of great significance and research value in clinical diagnosis and treatment. Usually the clinical 

pain mainly comes from the noxious stimulation of internal and external conditions caused by disease 

or surgery, which not only includes the defense response of the human body to noxious stimulation, 

but also a clinical manifestation of a variety of diseases and postoperative reactions. Most of the 

patients have severe pain or chronic long-term pain and need to be treated with analgesic drugs. 

Cancer pain usually accompanies the whole course of cancer patients, so that patients are in pain, 

anxiety and even depression and other negative emotions for a long time, causing some patients to 

lose confidence in life, which seriously affects the quality of life of patients. Therefore, how to 

effectively control the degree of cancer pain of cancer patients has great significance for the treatment 

of cancer and the improvement of life quality of cancer patients. We need to understand the meaning 

of this. Therefore, the research of analgesic drugs has become one of the hot directions of modern 

drug research, but the clinical use of chemical drugs for acute or chronic pain, such as opioids and 

non-opioids: morphine, codeine, pethidine, aspirin, indomethacin, ibuprofen and so on. Although the 

above methods have achieved good clinical efficacy, the side effects are often more serious due to 
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the continuous and large dose of use. Traditional Chinese medicine believes that pain is due to body 

deficiency, deficiency of healthy qi and invasion of external pathogens, which eventually leads to 

heat toxin and internal stagnation, obstruction of meridians and collaterals, qi stagnation and blood 

stasis. Herbal medicine is one of the most important methods of traditional Chinese medicine in 

treating cancer pain, and studies have shown that bitter cold herbal medicine has exact anti-tumor 

effect, with less toxic and side effects and obvious effect. The clinical analgesic effect of chemical 

drugs has been fully recognized, but for patients with chronic pain, long-term use will produce 

dependence, peptic ulcer and other adverse reactions. Accordingly, with the development of 

traditional Chinese medicine industry, the research of natural plant extracts for pain treatment is 

gradually deepening. 

Yubaifu (Aconitum carmichaeli) is the dry tuber of Unicorn lotus, which is mainly produced in Henan, 

Gansu, Hubei and other places. Yubaifu produced in Yuzhou of Henan Province has the best quality 

and curative effect, and is considered as a genuine medicinal material. According to the 

Pharmacopoeia, yubaifu has the effects of relieving pain, dispelling wind and phlegm, calming 

convulsions, detoxifying and radiating heat. It can be used for the treatment of tanjue headache, 

pianzheng headache and other diseases. In terms of efficacy, yubai has a long clinical history. In 1963 

edition of Chinese Pharmacopoeia, yubai Fu and guanbai Fu were listed separately. In 1985 edition 

of Chinese Pharmacopoeia, yubai Fu was still marked in brackets under the name of baifuzi, but 

guanbai Fu was no longer included. Later, baifuzi was listed separately in Chinese Pharmacopoeia, 

and yubai Fu gradually became the main product source of baifuzi. In recent years, with the 

development of modern science, yubaifu has been widely used in anti-inflammatory, antibacterial, 

immune regulation, sedation, analgesic, anticonvulsant, expectorant and other aspects. Because 

yubaifu contains organic acid, choline, sitosterol and other ingredients, it has sedative and anti-

infection effects. It is mainly used for facial paralysis, intractable trigeminal neuralgia, hyperlipidemia, 

tetanus, tumor and so on. In terms of sedation and pain relief, yubaifu aqueous extract can delay the 

emergence time and death time of convulsions in mice caused by heat stroke stimulants 

pentylenetetrazole and strychnine nitrate in varying degrees, and reduce the number of writhing 

reactions in mice; in addition, yubaifu is also used for the treatment of trigeminal neuralgia, heel pain, 

eyebrow pain, pain, intractable neuralgia and other diseases, and Moreover, it is used to treat migraine 

in combination with other medicinal materials.  

In the field of clinical analgesia, Shen qinxuan et al. Used yubaifu compound to treat tension type 

headache patients in 2016, and Luo Shunhong et al. Applied yubaifu to external treatment of 

rheumatoid arthritis, which showed good analgesic effect of yubaifu. The combination of medicinal 

materials for migraine authorized by Pan genqi, as well as the related patents of yubaifu for cancer 

pain, postoperative headache, trigeminal neuralgia, glossopharyngeal neuralgia, etc., have been 

invented and disclosed. However, the analgesic effect of Rhizoma typhonii alone and the related 

effective analgesic components of Rhizoma typhonii are not clear. The analgesic experiment results 

of different extraction methods of effective components of Rhizoma typhonii in mice revealed that 

Rhizoma typhonii aqueous solution can significantly cause writhing times of mice, and the pain 

threshold of mice is also improved, but the effect of alcohol solution is not obvious.  

In this study, we selected the traditional Chinese medicine in Henan Province, Yuzhou medicine 

yubaifu, which has been reported on analgesia, as the research object. The network pharmacology 

analysis method was used to construct and predict the potential action mechanism of effective 

components of Rhizoma typhonii, such as sitosterol, through the drug target disease pathway, so as 

to provide a theoretical basis for the analgesic effect and subsequent experimental research of 

Rhizoma typhonii. Based on the network pharmacology analysis of beta-sitosterol, Mandenol and 

sitosterol, the corresponding target and gene analysis of the three functional components, combined 

with the data mining of pain related regulatory targets, the cyposcape 3.6 software was used to 

construct the signal network of yubaifu - target - pain regulation. 
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The three functional components of beta-sitosterol, Mandenol and sitosterol were mined in 

pharmmapper database and 299 important targets were selected. Through combined analysis, there 

were 109 interaction targets; 4 cooperative targets of beta-sitosterol and Mandenol; 112 cooperative 

targets of beta-sitosterol and sitosterol; 27 cooperative targets of Mandenol and sitosterol; 3A total of 

519 targets were rented for each functional component, and 501 targets were obtained by gene symbol. 

Combined with 8585 pain related targets from GeneCards database, 92 main pain targets from OMIM 

database and 405 targets from NCBI-GENE database, a total of 8610 human pain targets were found. 

there are 91 effective targets in PPI network. By gene annotation of the above targets, we can 

understand that they are mainly involved in human activities such as neutrophil immunity, response 

to steroids, oxidative stress, positive regulation of NF KB transcription factor activity, nuclear 

receptor activity and so on. In the analysis of KEGG enrichment of extracts of Rhizoma typhonii on 

pain targets, the main signal regulatory pathways involved are mitochondrial autophagy, adhesion 

junction, p53 signal pathway and so on. According to gene annotation and KEGG enrichment analysis, 

the relationship between the action targets of beta-sitosterol, Mandenol and sitosterol and pain targets 

mainly focused on the regulation of pain by NF-kB signaling pathway participated by p53. At present, 

a large number of studies at home and abroad have reported that NF-kB signaling pathway and related 

inflammatory factors are involved in the regulation of pain mechanism of various diseases, which 

also lays a theoretical foundation for the effect of beta-sitosterol, Mandenol and sitosterol, the 

functional components of Rhizoma typhonii on pain. 

Zhang Yong et al. Showed that the regulation mechanism of postherpetic neuralgia may be realized 

through nuclear factor NF-kB signaling pathway through the study of postherpetic neuralgia. Seon et 

al. Found in the mouse model experiment of improving neuropathic pain by methane sulfonate that 

its tricky mechanism is also realized by inhibiting proinflammatory cytokines and NF-kB signaling 

pathway; and various drugs involving NF-kB participate in the treatment of disease pain, including 

bone pain, neuropathic pain, cardiac pain, neuropeptide expression lumbar disc herniation, diabetic 

neuropathy and other inflammatory pain and neuropathy Menstrual pain. Based on the above, through 

the construction and prediction of drug target disease pathway, the potential mechanism of action of 

effective components of yubaifu, such as sitosterol, is most likely to participate in the treatment of 

neuropathic pain through NF-kB signaling pathway and related cytokines, which is also consistent 

with the pathogenic mechanism of yubaifu mainly Acting on migraine, trigeminal neuralgia, facial 

paralysis and other pain diseases. 
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