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Based on network pharmacology,molecular docking,and experiments to explore the mechanism of
Yinchenhao Decoction in regulating oxidative stress of obstructive jaundice

CHEN Shuai', LIU Jun—jian?, SHANG Hai-tao*,ZHANG Jing—hong', LI Zhong-lian*

(1.Graduate School of Tianjin Medical University, Tianjin 300070, China;2.Department of The Second Hepatobiliary and Pancreatic
Surgery, Tianjin Hospital of Integrated Traditional Chinese and Western Medicine , Tianjin 300100, China )

Abstract Objective: To explore the mechanism of Yinchenhao Decoction in regulating oxidative stress of obstructive jaundice by
network pharmacology,and to verify it by molecular docking and immunohistochemistry. Methods: TCMSP and UniProt database were
used to search and screen the effective components and targets of Yinchenhao Decoction. Gene Cards database was used to search the
targets of obstructive jaundice. R language was used to analyze the effective targets of diseases and drugs to determine the intersection
targets. STRING database and Cytoscape software were used to construct Protein Interaction network. R language was used to analyze
the biological process of Gene Ontology (GO ) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis.
Autodock_Vina software was used to verify the molecular docking of endothelial nitric oxide synthase (eNOS),inducible nitric oxide
synthase(iNOS ), and main chemical components in Yinchenhao Decoction. Finally, the effect of Yinchenhao Decoction on eNOS and iNOS
in liver tissue of rats with obstructive jaundice was verified by immunohistochemistry (IHC ). Results: A total of 29 active components
and 177 targets in Yinchenhao Decoction,2 183 disease targets in obstructive jaundice and 123 intersection targets in Yinchenhao
Decoction and obstructive jaundice were screened. Through GO and KEGG enrichment analysis, 133 GO biological processes and
127 related signaling pathways were obtained , mainly involving the signaling pathways of hepatotis B, fluid shear stress and atherosclerosis ,
MAPK, PI3K —Akt, hepatocellular carcinoma,HIF -1 and so on. The main components of the content of Quercetin,Kaempferol and
Isorhamnetin and the key targets of Aktl,TP53,1L6,VEGFA,eNOS and iNOS were found by Topological Analysis. Molecular docking

showed that eNOS and iNOS proteins had good affinity with Quercetin, Kaempferol and Isorhamnetin. IHC experiment showed that com—
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pared with sham operation group , the expression level of eNOS in model group was lower (P<0.05) ; compared with model group , the expres—

sion level of eNOS and iNOS in Yinchenhao Decoction group were increased (P<0.01 ). Conclusion: The effect of Yinchenhao Decoction on

obstructive jaundice has the characteristics of multi—component, multi—target, and multi—pathway. The regulation of Yinchenhao De-

coction on oxidative stress of obstructive jaundice may be related to the change of eNOS and iNOS protein expression.

Key words Yinchenhao Decoction ; obstructive jaundice ; network pharmacology ; molecular docking; eNOS;iNOS
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Tab 2 The first five main compounds corresponding to the

intersection targets
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RF1  DUOX2

SLCBA4
IGF2
ELK1

IGFBP3
HSPB1

NR3C2
XDH

cxcLe I 71
vMmps I 72
vark1 I 75
eGFR I 7
PTGs2 I 77
mMyYC I 7
ecr I 75
marks I =0
JUN I 50
TNF I 52
case3 NN =2
vecrA I =7
iLe I 50
53 I 02
AKT1 .- &

B3 Bl 15 M RBEINERE
Fig3 Bar graph of top 15 key targets

24 GO il KEGG @%'5 £ KNik—
PRV BRE AE R T O AL, X 22 S5 0 o kA 7
GO MIfE M KEGG 38 %404 . # 2 P<0.05,
WiE T 135 4~ GO 25 H Al 162 4~ KEGG i, 73 53
BRHE 5 ENBRT 20 B9 GO 45 H R KEGG 3 %4
HRAIE EI (B 4) R (B 5), IFFIH Cytoscape
B2 ) 32 B - A R S 2 1 (1 6) 6
WXL 6 AT & LA SR 1 NOS3 FINOS2 2 5
FALN G R 2 Ak i I S W BRE TR 2
EWALE 7).,

2.5 HFs4EBEGE #d Autodock vina AR H
1) 2 1 NOS3 (eNOS) Al NOS2 (iNOS) 43 51| 5 #it iz
£ IR E S5 RERI T 0 R AUR
eNOS Fl iNOS Stz & I3 5 AR AR
255 HEY<-5.0 keal/mol (% 3), H o3+ X 45 X &
Hx e fbaE 45 eNOS FiliINOS 2 [ 24 & I
FRERFARZE & (] 8),

2.6 WEEHFKBAAL P NOS3(eNOS)F= NOS2
(iNOS) &Y Rk 04 %h  THC 450 Bon . SIRTFA
AL BRI IFLH 200 eNOS -2 5% (IR,
1M iNOS ~F310% BB T = (P<0.05) 5 54 78 20 AH
L, R A UL T2 eNOS S E R T
iINOS P68 BEE(EF#IR(P<0.01), ILIET 9,10,

* 3 eNOS #1iNOS 5 EN A WHIERIKE & #E(keal/mol )

Tab 3 The lowest binding energies of eNOS and iNOS with major

compounds( kcal/mol )

S EA Hit e % 175l FREER
eNOS(3nos*) -89 92 93
iNOS(4nos*) -9.0 -9.4 9.4

2% S PDB SR TP R Y ID;eNOS: PR Bl — AL A A
iNOS: i SRl — S LA A



55 6 i, 45 5 T 25 250 031 3 B SRR DA ARTES Va1 FEL S R S A P T BIL AR 599

nuclear receptor activity

ligand-activated transcription factor activity

steroid hormone receptor activity

RNA polymerase |I-specific DNA-binding transcription factor binding
cytokine receptor binding

cytokine activity

DNA-binding transcription factor binding

DNA-binding transcription activator activity, RNA polymerase |I-specific:
DNA-binding transcription activator activity

ubiquitin-like protein ligase binding

signaling receptor activator activity

kinase regulator activity

heme binding

receptor ligand activity

tetrapyrrole binding

ubiquitin protein ligase binding

protein serine/threonine kinase activity

protein kinase regulator activity

phosphatase binding

hydrolase activity, acting on acid phosphorus-nitrogen bonds

p.adjust

56-06

16-05

. 0J: Bﬂ%@ﬁfﬁ
4 HEFREIHETT O) {EFAAN GO BEEHE

o

@
5
Y
o

Fig 4 Bar graph of GO enrichment of targets of Yinchenhao Decoction in the treatment of OJ
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