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  Abstract 
Objective: To analyze the potential mechanism of Sanren Decoction in the 
treatment of constipation by using network pharmacological methods, and to 
provide a theoretical reference for further experimental research. Methods: 
The TCMSP, Uniprot, and Genecards databases were searched, and the targets 
of Sanren Tang chemical constituents and constipation-related targets were 
screened. Cytoscape software was used to construct the chemical composi-
tion-target-disease network of Sanren Tang. The biological function and signal 
pathway were analyzed to explore the mechanism of Sanren Decoction in the 
treatment of constipation. Results: According to the screening conditions [oral 
bioavailability (OB) ≥ 30, drug-like (DL) ≥ 0.18)], a total of 502 active ingre-
dients and 219 potential drug targets were obtained. A total of 2,842 disease 
targets were collected in the Genecards database and the UniProt database 
with “constipation” as the search condition 119 core target proteins of Sanren 
Decoction for constipation were screened, which mainly involved DRD1, 
CHRM3, CHRM1, PTGS2, RXRA and so on. The main biological processes 
of GO include: ubiquitin-like protein ligase binding, kinase-regulated activity, 
cytokine receptor binding, ubiquitin-protein ligase binding, and protein kinase 
regulator activity. KEGG enrichment results mainly include: PI3K-Akt sig-
naling pathway, hepatitis B pathway, human cytomegalovirus infection path-
way, hepatitis C pathway, Kaposi’s sarcoma-associated herpes virus infection 
pathway, and so on. Conclusion: The mechanism of Sanren Decoction in the 
treatment of constipation may be related to its multiple components acting on 
multiple targets, affecting multiple signal pathways related to constipation, 
and regulating complex biological processes. 
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1. Introduction 

Constipation is a common clinical digestive tract symptoms, is the defecation difficulty and defecation times to 
reduce the state of summary. Normal food into the gastrointestinal tract, into digestion and absorption, the residue 
into feces out of the body, need 24-48 h, if defecation interval more than 48 h, can be regarded as constipation. As 
a result, when the feces remain in the intestinal cavity for too long, the water is absorbed in excess, the feces be-
come dry, hard, difficult to discharge, then it is manifested as lack of stool meaning or even long time no stool, 
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defecation times decreased, < 3 times per week, or frequent stool, but difficult to discharge, accompanied by anal 
obstruction and defecation feeling [1]. Sanren Tang is first contained in the Qing Dynasty Wu Jutong’s “febrile 
disease on the Jiao section” article 43: headache and cold, body weight pain, tongue white not thirsty, pulse string 
thin and moistening, pale yellow complexion, chest tightness not hunger, afternoon body heat, if Yin deficiency, 
disease is difficult to quickly already, known as wet temperature. Sanjen soup master. This prescription is com-
posed of 8 kinds of drugs, such as bitter almond, white cardamom kernel, Coix seed, Magnolia officinalis, Pinellia 
ternata, flying talc, Baotong grass and light bamboo leaves [2]. Sanren Decoction has a good clinical effect on 
damp-heat stagnation constipation [3-6], but it is good for dampness-heat stagnation constipation. The mechanism 
of its action has not been completely clear, the previous study of Sanren decoction in the treatment of constipation 
only from a certain angle, lack of systematic research. Network pharmacology is to systematically and compre-
hensively observe the intervention and influence of drugs on the disease network by constructing a multi-level 
network between “disease-gene-target-drug” and analyzing the relationship between drugs and specific nodes in 
the network [7]. Therefore, this study combined network pharmacology research ideas with traditional Chinese 
medicine compound Sanren decoction to explain its therapeutic active components and possible molecular me-
chanisms in the treatment of constipation, in order to provide a certain basis for subsequent experimental research. 

2. Material methods and results 
2.1. Chemical Composition and Target Network of San Ren Tang 

Through the TCMSP database [8] (TCMSP, http://tcmspw.com/tcmsp.php), the whole prescription of Sanren 
Tang was retrieved, and the OB ≥ 30% and 0.18% were used as screening conditions [9]. A total of 502 active 
chemical constituents were obtained, including 113 bitter almonds, 38 coriander, 71 white nutmeg, 139 Magnolia 
officinalis, 116 Pinellia ternata, 32 Baitong grass, 0 talc, and 0 bamboo leaves (so no chemicals were removed). 
Retrieve the target of candidate chemical components through TCMSP database, and the number of target im-
ported proteins collected according tolibrary (UniProtDataba, http: //www.uniport.org/) [10], the chemical compo-
sition-action target data set was established by entering the target name and defining the species as human, re-
moving non-human targets, chemical components without targets and repetitive chemical components. A total of 
219 action targets corresponding to 502 chemical components were retrieved. Using Cytoscape software associa-
tion function (Merge) to construct chemical composition-action-target network (Figure 1A), where nodes 
represent chemical composition and action target and edges represent chemical composition and the interaction 
relationship between the target of action. From Figure 1B, we can see that there are many chemical components in 
blindly medicine, the same chemical component can correspond to multiple targets, and the same action target can 
also correspond to multiple chemical components, which reflect the characteristics of multi-component and mul-
ti-target synergistic action of Sanren decoction. 

2.2. Collection and screening of targets related to constipation 
The key words “were jointly retrieved by Genecards database [11] (https://www.genecards.org/) and Uniprot 

database constipation”, a total of 2,842 constipation-related targets were collected. 

2.3. Screening and Network Construction of San Ren Tang for Constipation 
After matching the chemical component targets and constipation targets of Sanren decoction, 119 common tar-

gets of Sanren decoction and constipation, that is, the potential target of Sanren decoction in the treatment of con-
stipation, are obtained, see Table 1. 

2.4. Chemical constituents of San Ren Tang-Target-Disease Network 
The chemical composition-target-disease network (PPI network Figure 2) was constructed using Cytoscape 

software [12] association function (Merge) with 118 nodes with 1,775 edges. Core nodes were screened by ana-
lyzing network topology parameters such as degree (degree) [13], proximity centrality (closeness centrality, CC) 
[14] and mediation centrality (betweenness centrality, BC) [14]. The larger the 3 parameter values, the closer the 
nodes are to the network the center of the network, the greater the role in network topology. Using association 
function cytohubba the PPI was MCC and the top ten targets were selected as AKT1, VEGFA, JUN, TP53, 
CASP3, IL6, TNF, PTGS2, MAPK1 and MMP9. The top 10 selected targets may be important targets for the 
treatment of constipation. 
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Table 1. Potential therapeutic targets of Sanren Decoction for constipation 

 

 
Figure 1A                        Figure 1B 

Chemical constituents-action-target network of Sanjen Decoction 
Traditional Chinese Medicine of Sanren Decoction-Chemical Components-Target Map. 

 
Figure 2. Chemical component-target-disease network diagram (PPI network diagram). 



Guo Zihua, Cui Yaping, Bi Chuan Chuan, Xiao Xia, Jiang Hua 
 

 

DOI: 10.26855/ijcemr.2020.10.009 178 International Journal of Clinical and Experimental Medicine Research 
 

2.5. Analysis on Biological Process and Signal Pathway Enrichment of Sanren Decoction for Constipa-
tion 

Gene function and signaling pathway analysis of potential targets of Sanren decoction for constipation using 
Clue GO. By P-value screening high-significant biological processes and signal pathways and making bubble map, 
the vertical axis indicates the biological process or pathway name, the horizontal axis indicates the enrichment 
factor, the bubble depth indicates the enrichment significance, and the bubble area size indicates the number of 
genes concentrated in this biological process or pathway. Relevant biological process and signal pathway informa-
tion obtained by gene enrichment analysis. Analysis parameters were set by software default, network specificity 
was selected as medium, P < 0.05 show the results. Adoption The database explored the correlation between genes 
and diseases and analyzed the enrichment of related genes. The results of the first 20 biological processes (Figure 
3) show that the main biological processes associated with the target are: panin-like protein ligase binding, kinase 
regulatory activity, cytokine receptor binding, ubiquitin protein ligase binding, protein kinase regulatory activity, 
phosphatase binding, cytokine activity, protease binding, neurotransmitter receptor activity, protein enzyme bind-
ing, steroid hormone receptor activity and RNA polymerase II transcription factor binding, nuclear receptor activ-
ity, transcription factor activity, direct ligand regulatory sequence specific activity sexual DNA binding, G pro-
tein-coupled amine receptor activity, ammonium ion binding, kinase activator activity, cyclin-dependent protein 
serine-threonine kinase regulator activity, histone kinase activity, catecholamine binding protein. It is suggested 
that Sanren decoction can play its role in treating constipation through multiple biological processes. According to 
the results of target pathway enrichment (Figure 4), the main pathways involved were PI3K-Akt signaling path-
way (31 targets), hepatitis B pathway (25 targets), human cytomegalovirus infection pathway (24 targets), hepati-
tis C pathway (23 targets involvement), Kaposi’s sarcoma-associated herpesvirus infection pathway (23 targets 
involved), EB virus infection pathway (23 targets involved), proteoglycan pathway in cancer (22 targets involved), 
age-age signaling pathway in diabetic complications (22 targets involved), hepatocellular carcinoma pathway (22 
targets involved), prostate cancer pathway (20 targets involved), fluid shear stress and atherosclerosis pathway (20 
targets involved), cell senescence pathway (20 targets involved), IL17 signaling pathway (19 targets involved), 
TNF signaling pathway. Pathway No .19 and), small cell lung cancer pathway (18 targets involved), P53 signaling 
pathway (16 targets involved), etc. The results indicated that the targets of the active components of Sanren De-
coction were distributed in different pathways and might play a therapeutic coordination role through multiple 
pathways. 

 
Figure 3. Bioprocess Enrichment Analysis of Sanren Decoction for Constipation Target. 
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Figure 4. Enrichment Analysis of Pathway of Sanren Decoction for Treatment of Constipation Target. 

3. Discussion 
San Ren Tang is composed of 8 kinds of drugs, such as bitter almond, white cardamom, Coix seed, Magnolia 

officinalis, Pinellia ternata, Feiliu stone, Baitong grass and bamboo leaves. In this paper, based on big data and 
network pharmacology method, the treatment of constipation by Sanren decoction was systematically predicted 
and analyzed. There were 502 chemical constituents of San Ren Tang prescription from TCMSP and UniProt da-
tabase, 219 corresponding targets, which were constructed The chemical constituents with high correlation with 
the action of Sanjen Decoction are soybean sterol, β-glutosterol, glutosterol, eicosadienoic acid, 
β-D-ribofuranoside, xanthine-9, estrone, diisooctyl succinate, quercetin, luteolin, glutenin α1, ne hesperidin, te-
traploid Bct, which may be the main pharmacodynamic basis of Sanjen Decoction for constipation. Using associa-
tion function cytohubba the PPI is MCC and the top ten targets are selected as AKT1, VEGFA, JUN, TP53, 
CASP3, IL6, TNF, PTGS2, MAPK1 and MMP9, may be important targets for the treatment of constipation with 
Sanren decoction. Some studies have shown that PTGS2 belongs to an inducible isoenzyme (COX-2) that can 
trigger intestinal motor dysfunction after obstruction [15]. Shi XZ [16] and other reports have shown that the use 
of COX-2 selective inhibitors can restore the contractility of intestinal smooth muscle strips and culture smooth 
muscle cells. Moreover, the degree of intestinal motor function decline after obstruction in COX-2 gene-deficient 
mice is significantly reduced. Does Sanren Decoction play a role in treating constipation by regulating COX-2 and 
other targets Use also requires experimental verification. The results of target-related signal pathway and biologi-
cal process enrichment analysis showed that the main biological processes of target-related association were pan-
tothenoid protein ligase binding, kinase regulatory activity, cytokine receptor binding, ubiquitin protein ligase 
binding, protein kinase regulator activity, phosphatase binding, cytokine activity, protease binding, neurotransmit-
ter receptor activity, protein phosphatase binding, steroid hormone receptor activity and RNA polymerase II tran-
scription factor binding, nuclear receptor activity, transcription factor activity, Specific binding DNA direct ligand 
regulatory sequences, G protein-coupled amine receptor activity, ammonium ion junction  Synthesis, kinase ac-
tivator activity, cyclin-dependent protein serine-threonine kinase regulator activity, histone kinase activity, cate-
cholamine binding egg, etc. The main signaling pathways involved include: PI3K-Akt signaling pathway, hepatitis 
B pathway, human cytomegalovirus infection pathway, hepatitis C pathway, Kaposi’s sarcoma-associated herpes-
virus infection pathway, EB virus infection pathway, proteoglycan pathway in cancer, age-age signaling pathway 
for diabetic complications, hepatocellular carcinoma pathway, prostate cancer pathway, fluid shear stress and 
atherosclerosis pathway, cell senescence pathway, IL1. Signaling pathway, TNF signaling pathway, small cell lung 
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cancer pathway, P53 signaling pathway, etc., among them, the signal pathway predicted in this paper for the 
treatment of constipation by Sanren decoction is more related to the PI3K-Akt signaling pathway (phosphatidyli-
nositol-3 kinase/serine-threonine protein kinase signaling pathway). A number of studies have shown that 
PI3K-Akt signaling pathway is an important signal transduction pathway in cells, which plays an important role in 
inhibiting apoptosis and promoting cell proliferation. PI3K is a cytosolic phosphatidylinositol kinase that is acti-
vated and forms PIP3, PIP3 as a second messenger Over-transmission signals have biological effects, which in-
clude Akt phosphorylation. Phosphorylated Akt can be involved in promoting cell proliferation, metabolism, inhi-
biting apoptosis, dilating blood vessels, relaxing smooth muscle and inhibiting intestinal peristalsis [17-22]. Some 
studies have shown that PI3K/AKT signaling pathway can improve mitochondrial function by regulating NO, re-
gulate apoptosis and regulate intestinal function through activation, and can regulate NO and guanylyl cyclase, 
and relax intestinal smooth muscle to inhibit intestinal peristalsis, slow transport constipation [23-25]. Tip PI3K-A 
kt signaling pathway may be one of the important mechanisms of Sanren decoction to interfere with constipation, 
but it is still reported in the literature that Sanren decoction interferes with constipation through PI3K-Akt signal-
ing pathway. The results of KEGG pathway analysis can be seen that Sanren decoction can also treat constipation 
by regulating hepatitis B pathway, human cytomegalovirus infection pathway, hepatitis C pathway, Kaposi’s sar-
coma-associated herpesvirus infection pathway, EB virus infection pathway and so on. Among the predicted tar-
gets and signaling pathways of Sanren Decoction for the treatment of constipation, PI3K-Akt signaling pathway 
has been reported to be involved in constipation mechanism. In addition, other targets, signaling pathways have 
not been reported, which is the first time in this paper, which provides a reference direction for future research. 
Based on data analysis and network pharmacology, this study discussed the mechanism of Sanren Decoction in 
treating constipation, explained the active components of Sanren Decoction in treating constipation and predicted 
the possible molecular mechanism. But the method of studying Chinese medicine compound to treat diseases 
based on network pharmacology has There are some limitations, many drugs and diseases in the database search 
process cannot find the corresponding active components and targets, such as: San Ren Tang talc, bamboo leaves 
of the active components are 0, so it is impossible to find their corresponding targets. These two drugs may also 
play a role in the treatment of constipation by San Ren Tang. At the same time, this study cannot be clear about the 
metabolic process of Sanren decoction and its metabolites on the body. Therefore, this study has some limitations, 
it is necessary to do further research on the treatment of constipation Sanren decoction and experimental verifica-
tion of the theoretical results of this study. 
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