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[ Abstract ] Objective: To explore the molecular mechanisms of effective or toxic components of Kansui
Radix and Glycyrrhizae Radix et Rhizoma by using network pharmacology method, and to investigate the
correlations between multi-compounds, multi-targets and multi-pathways. Method: The main effective or toxic
components of Kansui Radix and Glycyrrhizae Radix et Rhizoma, including kansuinine A, kansuinine B,
kansuinine C, gycyrrhizic acid, liquiritin, isoliquiritin, formononetin were collected to build multi-components-
proteins networks based on PharmMappear database. The obtained targets information was used to obtain
corresponding pathways by using Boao MAS 3.0 system, and then Cytoscape software was used to construct
components-targets-pathways network model. Result: The network analysis showed that, action of the effective or
toxic components of Kansui Radix and Glycyrrhizae Radix et Rhizoma involved 61 pathways related to nerve-
immune-endocrine-urinary. Contrary to their efficacy in adjusting water and electrolyte excretion, they were related
with renin-angiotensin system, steroids biosynthesis and other pathways. Kansui Radix and Glycyrrhizae Radix et
Rhizoma had synergistic effects in anti-tumor, anti-inflammatory and immune regulation, covering 33 pathways.
Compatibility of Kansui Radix and Glycyrrhizae Radix et Rhizoma would enhance toxicity concerned to inhibition or

induction of hepatic drug enzyme. Conclusion: Compatibility of Kansui Radix and Glycyrrhizae Radix et Rhizoma
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could result in decreased or synergistic effect and would change the toxicity. This reflected the compatibility mode
of multi-compounds, multi-targets and multi-pathways for traditional Chinese medicines. It may provide reference
for deeper study on molecular mechanism of compatibility of Kansui Radix and Glycyrrhizae Radix et Rhizoma.

[ Key words ] Kansui Radix; Glycyrrhizae Radix et Rhizoma; compatibility; components; targets;

network pharmacology
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Table 1 Components-targets-pathways of main effective or toxic components of Kansui Radix and Glycyrrhizae Radix et Rhizoma
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Y REWERS N SR % (34) A T %
I
HiE kansuinine A 64 58 VEGF, PPAR, FceRI, mTOR, P53, Wnt, MAPK, Toll-like prostate cancer, adipocytokine signaling
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Fig.1  Components-targets-pathways network model of main effective or toxic components of Kansui Radix and Glycyrrhizae Radix

et Rhizoma
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RAC-alpha serine/threonine-protein kinase

Ras-related C3 botulinum toxin substrate 1

dual specificity mitogen-activated protein kinase kinase 1
mitogen-activated protein kinase 14

tyrosine-protein kinase BTK

tyrosine-protein phosphatase non-receptor type 1
mitogen-activated protein kinase 10
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Table 2 Information of main targets and pathways of efficacy or toxicity of Kansui Radix and Glycyrrhizae Radix et Rhizoma

KW BEMEEKERL LMW A M. neprlysin 2

Helt 5 £ 55 B nuclear receptor subfamily 1 group I member 2 2

3-hydroxy-3-methylglutaryl-coenzyme A reductase 2

renin 1

histidine triad nucleotide-binding protein 1 1

tyrosine-protein phosphatase non-receptor type 1 1

ADP-ribosyl cyclase 2 1

2% it A 391 AR Y T ) 40 M £2 2 P4SO RIS, 40 i alcohol dehydrogenase class-3 3

5,2 PASO 25497 f it glutathione S-transferase Al 2

glutathione S-transferase A3 2

amine oxidase [ flavin-containing] B 2

glutathione S-transferase P 2

cytochrome P450 2C8 1

aldo-keto reductase family 1 member C2 1

aldo-keto reductase family 1 member C3 1

sulfotransferase 1 A1 1

B B ga MAPK 5@ %, WNT 3@ %, p53 i #% , mTOR RAC-alpha serine/threonine-protein kinase 15

L ExbB T B W MR (o Beosen svnthase Kinased beta !

mitogen-activated protein kinase 1 5

%, JAK-STAT 3@ 8% , 40 it & 40, 40 B 8 =, /1N Ras-related C3 botulinum toxin substrate 1 5

20 S fi i , EN oY R T %1 i 95 R %5 tyrosine-protein phosphatase non-receptor type 1 4

N " , dual specificity mitogen-activated protein kinase kinase 1 4

VI S R R 1 cell division protein kinase 2 4

BEPE F LS, R N R, B K, IR apoptotic protease-activating factor 1 3

o 2 cyclin-dependent kinase 2 3

CRLE histidine triad nucleotide-binding protein 1 3

mitogen-activated protein kinase 10 3

sulfotransferase family cytosolic 2B member 1 3

3-phosphoinositide-dependent protein kinase 1 2

eukaryotic translation initiation factor 4E 2

histidine triad nucleotide-binding protein 3 2

proto-oncogene tyrosine-protein kinase Src 2

retinoic acid receptor RXR-alpha 2

retinoic acid receptor RXR-beta 2

sulfotransferase 1A1------ 2

LR JAK-STAT 3@ %, Toll ¥f 5% {4 i@ %, MAPK mitogen-activated protein kinase 14 5

N . . S - mitogen-activated protein kinase 1 4

BB PPAR I e 5% 45 25 38 i 44 7 mil():en—a(:tivated ?r()tein kinase 10 4

I TR A AL e I8 2% R M 3R 3R AR, 2 1R A phosphoenolpyruvate carboxykinase, cytosolic [ GTP ] 4

Yk RAC-alpha serine/threonine-protein kinase 4

dual specificity mitogen-activated protein kinase kinase 1 4

3-hydroxy-5-methylglutaryl-coenzyme A reductase 4

3-phosphoinositide-dependent protein kinase 1 3

corticosteroid 11-beta-dehydrogenase isozyme 1 3

tyrosine-protein phosphatase non-receptor type 1 3

aldo-keto reductase family 1 member C3 2

cytochrome P450 2C8 2

estradiol 17-beta-dehydrogenase 1 2

fatty acid-binding protein, brain 2

fatty acid-binding protein , heart 2

fibroblast growth factor receptor 1 2

gastrotropin 2

hematopoietic prostaglandin D synthase 2

phospholipase A2, membrane associated 2

ras-related C3 botulinum toxin substrate 1 2

retinoic acid receptor RXR-alpha 2

retinoic acid receptor RXR-beta 2

sulfotransferase family cytosolic 2B member 1+-+--+ 2

A s Toll £ 37 & il % , JAK-STAT 3 [i% , FceRI mitogen-activated protein kinase 1 6

5

5

4

4

3

3

2

2

tyrosine-protein phosphatase non-receptor type 11------
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