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Kuhuang injection protecting the liver and alleviating jaundice: exploration of mechanisms based on network
pharmacology

CHEN Jun, XIN Bao, XIE Fang-yuan, ZHOU Jin, ZHOU Yan-ni, ZHANG Guo-qing’
Department of Pharmacy, Eastern Hepatobiliary Surgery Hospital, Naval Medical Univsrsity (Second Military Medical University),
Shanghai 200438, China

[Abstract] Objective To explore the mechanism of Kuhuang injection in protecting the liver and alleviating jaundice
by establishing the active components-target network and protein interaction network and analyzing the functions and
pathways. Methods The main active components of Kuhuang injection were obtained through traditional Chinese medicine
systems pharmacology database and analysis platform (TCMSP) and related literatures. The targets to treat hepatitis and
jaundice of the active components of Kuhuang injection were predicted and screened by GeneCard and online Mendelian
inheritance in man (OMIM). Cytoscape 3.6.1 software was used to construct the active component-target network, and
STRING database and Cytoscape 3.6.1 software were used to construct the protein interaction network. Gene ontology (GO)
and Kyoto encyclopedia of genes and genomes (KEGG) pathways involved in the targets were analyzed using the database
for annotation, visualization and integrated discovery (DAVID). Results The results showed that 16 active components of
Kuhuang injection were screened and 85 targets were obtained. The results of network analysis showed that cellular processes,
metabolic processes, and processes in response to stress were mainly involved in the effects of Kuhuang injection against
hepatitis and jaundice. The results of target pathway analysis showed that the targets of Kuhuang injection for hepatitis and
jaundice were mainly involved in mitogen-activated protein kinase (MAPK), Toll-like receptor, p53, neurotrophin and other
signaling pathways. Conclusion The anti-hepatitis and jaundice effects of Kuhuang injection are characterized by multiple
components, multiple targets and multiple pathways, which might be through regulating MAPK, Toll-like receptor, p53,

neurotrophin and other related pathways.
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Fig1 Component-target network of Kuhuang injection

The red diamonds represent the main active components of Kuhuang injection, the green circles represent the potential targets of

Kuhuang injection, and the lines represent the correlation between the active components and the potentail targets
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Fig 2 Protein interaction network of Kuhuang injection

The size and the color of the node represent the value of the degree, the larger node and the darker color represent the gradual increase

of degree value. The lines represent the correlation among the proteins, the thicker the line, the larger the combined score
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Fig3 Enriched gene ontology (GO) terms for biological process of potential targets from main

active components of Kuhuang injection
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Fig4 Enriched gene ontology (GO) terms for cellular component of potential targets from main

active components of Kuhuang injection
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Fig5 Enriched gene ontology (GO) terms for molecular function of potential targets from main

active components of Kuhuang injection
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Fig 6 Enriched KEGG pathways of potential targets from main active components of Kuhuang injection

KEGG: Kyoto encyclopedia of genes and genomes; RIG: Retinoic acid-inducible gene; NOD: Nucleotide oligomerization domain;

MAPK: Mitogen-activated protein kinase
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