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Molecular mechanism of Xuebijing injection in treatment
of sepsis according to “drug-target-pathway” network
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Abstract: This study was aimed to construct a “drug-target-pathway” network of Xuebijing injection for
sepsis treatment in an effort to explore the “multi-components, multi-targets, multi-pathways” mechanism based
on “system-system” research mode. Active ingredients of Xuebijing injection were used to predict the potential
targets according to reversed pharmacophore matching method. The pathway information was acquired from
DAVID and KEGG database. The Cytoscape software was used to construct the “ingredient-target-pathway”
network of Xuebijing injection for sepsis treatment. The results showed that 21 major active ingredients of
Xuebijing injection regulated 550 targets (HRAS, GSK3B, BTK, AK, et al) and affected 10 inflammation and
immune-related pathways, such as B cell receptor signaling pathway, VEGF signaling pathway, natural killer cell
mediated cytotoxicity, Toll-like receptor signaling pathway. The sepsis therapeutic effect of Xuebijing injection

reflected the action features of traditional Chinese medicine as multi-ingredients, multi-targets, multi-pathways.
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This research clarifies the material basis of Xuebijing injection for anti-inflammation and immunoregulation,

providing a scientific basis for elucidation the mechanism of Xuebijing injection in the treatment of sepsis.
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Table 1 Information of common pathways

Pathway ID Count

MAPK signaling pathway hsa04010 22
Insulin signaling pathway hsa04914 19
Prostate cancer hsa05215 15
ErbB signaling pathway hsa04012 14
VEGF signaling pathway hsa04370 12
Fc epsilon RI signaling pathway hsa04664 12
T cell receptor signaling pathway hsa04660 12
Chronic myeloid leukemia hsa05220 11
Regulation of actin cytoskeleton hsa04810 11
Endometrial cancer hsa05213 10
Acute myeloid leukemia hsa05221 10
Pancreatic cancer hsa05212 10
Natural killer cell mediated cytotoxicity hsa04650 10
Cytokine-cytokine receptor interaction hsa04060 9
Epithelial cell signaling in Helicobacter hsa05120 8
pylori infection

B cell receptor signaling pathway hsa04662 8
Long-term depression hsa04730 7
Toll-like receptor signaling pathway hsa04620 7
Alzheimer's disease hsa05010 7
JAK-STAT signaling pathway hsa04630 6
Amyotrophic lateral sclerosis hsa05014 5
Complement and coagulation cascades hsa04610 5
Hematopoietic cell lineage hsa04640 5
Calcium signaling pathway hsa04020 5
Neuroactive ligand-receptor interaction hsa04080 5
Primary immunodeficiency hsa05340 4
Adipocytokine signaling pathway hsa04920 4
p53 signaling pathway hsa04115 4
Renin-angiotensin system hsa04614 3
Apoptosis hsa04215 3
Graft-versus-host disease hsa05332 2
Pathogenic Escherichia coli infection-EHEC hsa05130 2
Small cell lung cancer hsa05222 2
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Table 2 Information of inflammatory and immune related pathways-ingredients

Pathway Count Function Main indigrent (target counts)

MAPK signaling 22 Inflammation 6-Hydroxykaempferol-3,6- O-f-D-glucoside (2); dehydrated safflower yellow B (2); 4',5-dihy-

pathway droxyflavone-6,7- O-glucopyranoside (2); lithospermic acid B (4); guanosine (2); benzoyl-
paeoniflorin (2); galloylpaconiflorin (5); paeoniflorin (3); albiflorin (4); oxypaeoniflorin (2)

ErbB signaling 14 Inflammation 6-Hydroxykaempferol-3,6- O-f-D-glucoside (3); dehydrated safflower yellow B (2); 4',5-dihy-

pathway droxyflavone-6,7- O-glucopyranoside (3); lithospermic acid B (4); guanosine (2); benzoyl-
paeoniflorin (3); galloylpaeoniflorin (4); paeoniflorin (4); albiflorin (3); oxypaeoniflorin (2)

Fc epsilon RI 12 Inflammation Hydroxy safflower yellow A (2); 6-hydroxykaempferol-3,6- O-f-D-glucoside (2); dehydrated

signaling pathway

safflower yellow B (2); safflor yellow A (2); 4',5-dihydroxyflavone-6,7- O-glucopyranoside (3);

lithospermic acid B (5); guanosine (2); benzoylpaeoniflorin (3); galloylpaeoniflorin (3);
paeoniflorin (3); albiflorin (3)

Dehydrated safflower yellow B (2); lithospermic acid B (3); benzoylpaeoniflorin (3); galloyl-
paeoniflorin (2); paeoniflorin (2); albiflorin (2); oxypaeoniflorin (1)
Inflammation & Lithospermic acid B (2); galloylpaeoniflorin (3); oxypaeoniflorin (3)

Inflammation & Benzoylpaeoniflorin (2); paeoniflorin (2); albiflorin (4)

Hydroxy safflower yellow A (2); 6-hydroxykaempferol-3,6- O-f-D-glucoside (3); safflor yellow A
(2); 4',5-dihydroxyflavone-6,7- O-glucopyranoside (3); lithospermic acid B (4); uridine (2);

guanosine (2); benzoylpaconiflorin (5); galloylpaeoniflorin (5); paeoniflorin (3); albiflorin (3);

Hydroxy safflower yellow A (2); 6-hydroxykaempferol-3,6- O-f-D-glucoside (2); Safflor yellow
A (2); 4',5-dihydroxyflavone-6,7- O-glucopyranoside (2); uridine (2); guanosine (2); benzoyl-

paeoniflorin (5); galloylpaeoniflorin (5); albiflorin (4)

Hydroxy safflower yellow A (2); 6-hydroxykaempferol-3,6- O-f-D-glucoside (3); safflor yellow
A (2); 4',5-dihydroxyflavone-6,7- O-glucopyranoside (3); lithospermic acid B (4); guanosine (2);

benzoylpaeoniflorin (3); galloylpaeoniflorin (4); paeoniflorin (3); albiflorin (3); oxypaeoniflorin (2)

Toll-like receptor 7 Inflammation
signaling pathway
JAK-STAT signaling 6
pathway immunity
Complement and 5
coagulation cascades immunity
T cell receptor 12 Immunity
signaling pathway

oxypaeoniflorin (2)
Natural killer cell 10 Immunity
mediated cytotoxicity
B cell receptor 8 Immunity
signaling pathway
VEGF signaling 12 Other

pathway

Lithospermic acid B (3); guanosine (2); benzoylpaeoniflorin (4); galloylpaeoniflorin (3);
paeoniflorin (2); albiflorin (2); oxypaeoniflorin (2)
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Figure 1 Ingredients-targets-pathways network of active ingredients of Xuebijing injection ( ®) active ingredients, ( ) targets, (®)

pathways
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