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Investigation of Analgesic Mechanisms of Bupleuri Radix with Network Pharmacology

TAN Ying'?, YANG Xiao-juan’ , HAN Xiao-ni*, ZHANG Yue-fei'”, DAI Chun-mei*, NIU Ming’* (1. China Re-
sources Sanjiu Medical & Pharmaceutical Co. , Ltd. , Shenzhen 518110 ,China; 2. NERC for the Pharmaceutics of Traditional Chinese
Medicines, Benxi 117004, China; 3. China Military Institute of Chinese Medicine, 302 Military Hospital of China, Beijing 100039,
China; 4. Jinzhou Medical University, Jinzhou 121001, China)

ABSTRACT: OBJECTIVE To analyze the major analgesic mechanism and target of Bupleuri Radix with a network pharmacology
method, clarify the difference targets between oral administration and injection administration, and validate the possible biological target
for its quality evaluation. METHODS  The chemical components and potential targets of Bupleuri Radix were collected based on the
database and literature searching and the analgesic associated targets were searched from Genecards database. All of the targets com-
bined with interactional proteins from DIP database were used to construct a “compound-target-disease” network and the major analge-
sic mechanism of Bupleuri Radix were then predicted by the key function targets screened from it. RESULTS According to the re-
sults of network analysis, 13 key targets were screened out, including trypsin-1, prothrombin, dipeptidyl peptidase 4, acetylcholinest-
erase, COX-2, androgen receptor, estrogen receptor, GABA receptor al and NOS-3, which might affect the process of cell prolifera-
tion, arginine catabolic process, platelet activation and so on. Trypsinogen-1, cyclooxygenase-2 and nitric oxide synthase-3 were the
main targets for both of them, and could be used as the targets for biological evaluation of Bupleuri Radix. At the same time, there
were some differences between oral administration and injection of Bupleuri Radix, the excessive effects of injection components on pro-
thrombin may be associated with the adverse reactions of injection. Otherwise, inhibition of COX-2 enzyme activity by in vitro testing
showed that Bupleuri Radix has good activity at the concentration of 3. 125 =50 wg + mL.™'. CONCLUSION Network pharmacology
provides the potential to predict the analgesic mechanism and to establish new quality evaluation methods of Bupleuri Radix.

KEY WORDS: Bupleuri Radix; analgesic effect; network pharmacology
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Fig. 1 The “compound-target-disease” network for the analge-
sic effect of Bupleuri Radix

A - the triangle nodes represent the components of Bupleuri Radix, the blue circle
nodes represent the targets of the components, the yellow square nodes represent
the directed pain targets of the components, the yellow circle nodes represent the
undirected pain targets of the components and the purple circle nodes represent the
interaction proteins. B — the red triangle nodes represent 14 components of Bupleuri
Radix with OB >30% and DL >0. 18, the blue triangle nodes represent the essen-
tial oils of Bupleuri Radix and the yellow square nodes represent the directed pain

targets of the components

Tab.1 Major targets and their topological parameters for the analgesic effect of Bupleuri Radix

Closeness Betweenness Essential Components with high OB
Uniprot ID Protein name Degree
centrality centrality oils and DL values
PO7477 Trypsin-1 146 0. 023 0.245 127 6
P00734  Prothrombin 125 0.013 0.231 102 3
P27487 Dipeptidyl peptidase 4 121 0.01 0.232 100 2
P22303 Acetylcholinesterase 114 0.031 0. 245 105 1
P35354  Prostaglandin G/H synthase 2( COX-2) 99 0.018 0. 245 73 12
P14867  GABA Receptor al 94 0. 009 0.241 84 1
P10275 Androgen receptor 87 0.129 0.261 28 1
P03372 Estrogen receptor 86 0. 029 0.248 49 1
P29474 Nitric oxide synthase, endothelial (NOS-3) 85 0.016 0.245 70 10
P00918  Carbonic anhydrase 2 73 0. 008 0.242 48 1
Q15596 Nuclear receptor coactivator 2 63 0.011 0.241 48 2
P04637 Cellular tumor antigen p53 61 0.15 0.273 0 1
P35228 Nitric oxide synthase, inducible( NOS-2) 58 0. 058 0.259 33 2
- 100 - ; 0y = y
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MERER 2 1 (ER) ™ Al y-2UHE T B2 1 (GA-
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i 4 3 I P I i S A AL A R
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PER A — IR
2.3 RHAERMAEBEERNERN GO RN

K] DAVID A4 %] S50 B0 1Y 7E TR b 2 47
GO BT, 5 A W) 1t 2 (biological process) , 43
F-IhRE (molecular function ) FIZH g 41 % ( cellular com-
ponent )3 a4y, HiA i 2 5 4E (Count =2, P-Value <
0.01,FDR<0. 1) [UZ5 3 2 ~4, ZE L0, W 2EW)
TIFERY B AE RO, SEEAER 1S bR TS5 A
B ML RIS AL R 2 BRI S R L — LA
B SRR A 5 T 7 DI RE ' AR 48 ROk,
SRR S S R R T A S RS S A
FHAE D5 T OG5 DA ZH B 1) o 4R 45 SRR U, SR B
SR H AR A P T A AL e (0 5T B RAE XA
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Tab. 2 Biological process enrichment analysis for the analgesic

targets of Bupleuri Radix

GOTERM_BP_DIRECT Count P
Negative regulation of cell proliferation 4 2.44 %1073
Arginine catabolic process 2 5.70 x10 -3
Negative regulation of platelet activation 2 5.70 x10 3
Positive regulation of guanylate cyclase activity 2 7.84 x10 3
Cellular response to fluid shear stress 2 8.54x1073
Negative regulation of calcium ion transport 2 9.25x1073
Nitric oxide biosynthetic process 2 9.25 x10 3

R3I KAERERNLSTHREEMNER
Tab.3 Molecular function enrichment analysis for the analgesic

targets of Bupleuri Radix

GOTERM_MF_DIRECT Count P
Transcription factor binding 4 9.26 x10 4
Enzyme binding 4 1.47 x10 -3
Receptor binding 4 1.73 x10 73
Nitric-oxide synthase activity 2 2.13x10°3
Chromatin binding 4 2.32x1073
Tetrahydrobiopterin binding 2 2.84x1073
Heme binding 3 4.09 x10 -3
Arginine binding 2 4.97 x10 -3
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g3, H F B AR AR 4 4245 PO7477 (Trypsin-1) |
P35354 ( COX-2) Fll P29474 (NOS-3) , iz 4t R iR
IR B BRI AR g A S B A 9 M A
R EFEHT o

g T B AR SEEAR E IR SEAR AR T, A IS IR
COX-2 AFFERBI, R F COX-2 il 571 i 1 3 70 4
Xof S BRI A P E AT RSP SE B0 Bk, 188 ¥ A R
HRAL \100% Pt P4 % HRAL | BH A 245 06 i £L A 52 308
AL, BT 3 AN AL, BT Z58 S FL AN 52 1R
an LA I A SEERE SRR 25 SR S A G TR A T
37 CHER 10 min J5 , 6 FH R AR {CHEA T ZE0AG I , ¥
RPN 560 nm, KL K 590 nm,, THEEAE S LN
23 %) B FL B S Y9 A X5t 52 Y648 ( relative fluorescence
unit, RFU) , 535 E 58 A REU g REU oo ispianse
I RFU g, FETF AR FE b 9 32, 11388 5K

F4 EHGRHERNEEARE EMER
Tab.4 Cellular component enrichment analysis for the analge-

sic targets of Bupleuri Radix

GOTERM_CC_DIRECT Count P
Nuclear chromatin 3 6.87 x10 73
Plasma membrane 8 8.01 x10 3

RS RVEREBEARSNELE RN
Tab.5 Pathway enrichment analysis for the directed analgesic

targets of Bupleuri Radix

KEGG_PATHWAY Count P
Small cell lung cancer 3 9.11 x10 3
Thyroid hormone signaling pathway 3 1.60 x 10 -2
Pathways in cancer 4 2.73 x10 -2
Arginine biosynthesis 2 3.42x10 2
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