ET ML HIL Fhonp Tt KB AL H-4 4%
b A4k G A R P 4G AR A A0

KWE (AFETRERMRA, T BXE 050051)

FE4 S R932;R96 XHERER A XERS  1672-2124(2021) 12-1456-08
DOI  10. 14009/j. issn. 1672-2124. 2021. 12. 009

B E AW mAMSHESF Tk RITER- AT S G TS Ry RS s AP RAE TiENS, il
FRHBEERMFIE, Fik il P RAGEFHEES 5> -F 4 (traditional Chinese medicine systems pharmacology database
and analysis platform, TCMSP ) 3% B3 40 -4 B 7 E R, 5, & Uniprot 2038 453 A AR AR, il it A K F 48 Rk AE 424 238 & (online
mendelian inheritance in man, OMIM) Fe A% 2 F 2072 B %38 & (GeneCards ) 35 /3 24 o R P oy mm A B, Hid 5 %%
o) 2 R AL B, 45 85 Cytoscape 2k AF )4 &M s or- R ¥e b W %, o #) i@ 12 STRING 44 3% & F= Metascape £ 4% F 3T X £ A R #7589
BB RAEAER 5 A 's E oo 8 Auto Dock 2 4Fi 4T 4 F xd 48304 , il i PyMol 2k 24l s 45 R, 4R 2 IRIF R0
ARMAT B B I A P 09 19 ANEME RS 150 ANFe k. 6 AR R & L B8 oA A0S R 4, AKT1IL-6 . VEGFA [TNF [ TP53 e
CASP3 AAz w3 E K H, §EMMER I T, ELM-HHR G b EE P ey s 2 E & TMKa@% AGE-RAGE i 3% & 2 AT
KB g Ae HIF-1 12 5B FB%, 2 FB2REAN, EWN-HEHOBCERRS H5Z IR EZ A BIRGLESFL MEEH
TNF &G4 anRik, &t LR-BENERA> BT Y AXERLE FARR hEHEfMRA TS ENFIR, TR SN
SRR BAT TR AT R AR ST At s IR PR, B S . S e bAe £ 2200 4E S

KGR SR ARAG SMShMRE T MK BHEE; 5T 8 AE A

Mechanism of Radix Bupleuri-Cassia Twig in the Treatment of Acute Ischemic Stroke Based on
Internet Pharmacology and Molecular Docking Technology*

ZHANG Liman ( Dept. of Encephalopathy, Shijiazhuang Traditional Chinese Medical Hospital, Hebei
Shijiazhuang 050051, China)

ABSTRACT OBJECTIVE; To analyze the core components, key targets, biological functions and signal pathways of
radix bupleuri-cassia twig in the treatment of acute ischemic stroke by using the network pharmacology method, and to
verify the effect of the method by molecular docking technology. METHODS: The active components from radix
bupleuri and Cassia twig were obtained by raditional Chinese medicine systems pharmacology database and analysis
platform (TCMSP) and converted into human genes by Uniprot database. The disease genes of acute ischemic stroke
were obtained by OMIM and Genecards database. The common genes of drugs and diseases were screened, the “active
components-disease targets” network was constructed by Cytoscape software, and protein interaction analysis and
enrichment analysis of the intersecting genes were performed by STRING database and Metascape database,
respectively. Molecular docking was verified by Auto Dock software and docking results were drawn by PyMol
software. RESULTS; A total of 19 active components and 150 targets of radix bupleuri-cassia twig in the treatment of
acute ischemic stroke were obtained. Quercetin and kaempferol were selected as the core active components, AKT1,
IL-6, VEGFA, TNF, TP53 and CASP3 were the core target genes. Enrichment analysis showed that the anti-acute
ischemic stroke targets of radix bupleuri and Cassia twig were significantly enriched in cancer pathway, AGE-RAGE
pathway, hepatitis C pathway and HIF-1 signaling pathway. The results of molecular docking showed that there was
strong binding activity between the core active components and the core targets of radix bupleuri-cassia twig, and
quercetin had the strongest binding activity with TNF protein. CONCLUSIONS: The active components of radix
bupleuri-cassia twig play a role in the treatment of acute ischemic stroke by affecting the biological processes such as
inflammatory response, oxidative stress, angiogenesis and apoptosis, which is characterized by multiple components,
multiple targets and multiple pathways.

KEYWORDS Radix bupleuri; Cassia twig; Acute ischemic stroke; Network pharmacology; Molecular docking;
Mechanism
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treatment of AIS targets
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“Active components-disease targets” network of radix bupleuri-cassia twig

AKT1
IL6
VEGFA
TNF
TP53
CASP3
JUN
MAPK8
MAPK1
EGF
EGFR
PTGS2
MYC
MMP9
FOS
CCND1
CAT
IL1B
CCL2
NOS3

0 20 40 60 80 100

4 LeiH-HEEEEST ALS RO ER
Fig 4 Core gene of radix bupleuri-cassia twig in the
treatment of AIS

RS WAL Ay R R AE A R 3 AN AT GO
Ife a0, BEH P B R E/NHET SR AT 20 {7 (e 5, 25
RN, SRR RO o) B I A R R ZE A
LB AZ JR) X B R 2 fil 5 S5 46 4 B 20 43 2 5 0 L 1
NI IR T S A A0 Y SR S R I
TR SRR RS R a R, RHEEARSS .
RN T4 A B AR SS A& TN R 1 32 IR 45 A 554y F I
e, IR ENAYT AIS RIS, WK 5,
2.6 KEGG EEEENH

Wi Metascape 082X 150 /N8 5 JE R #:47T KEGG %
BT, 155 186 2% I, PEHL P (A oK Z/NIEF T 20 17
P %, BP0 I e {5 538 % . AGE-RAGE {5538 i% | HIF-1

HE BB UM S8 2021 4555 21 2855 12 1)



G0:0043209:myelin sheath -
G0:0045121:membrane raft-
G0:1902911:protein kinase complex §
G0:1904813:ficolin- 1- rich granule lumen 4
G0:0016605:PML body 4
G0:0031968:organelle outer membrane
G0:0042383:sarcolemma 1
G0:0031983:vesicle lumen 4
G0:0045211:postsynaptic membrane
G0:0005788:endoplasmic reticulum lumen
G0:0043235:receptor complex 4
G0:0005667:transcription regulator complex 4
G0:0030425:dendrite -
GO0:0031012:extracellular matrix 4
G0:0005925:focal adhesion -
GO0:0098552:side of membrane 4
G0:0005769:early endosome -
G0:0005635:nuclear envelope 4
G0:0048471:perinuclear region of cytoplasm 4
GO0:0005773:vacucle | @

w

G0:0099528:G protein- coupled neurotransmitter receptor activity
G0:0004879:nuclear receptor activity

G0:0008227:G protein- coupled amine receptor activity
GO0:0051059:NF- kappaB binding
G0:0070491:repressing transcription factor binding
G0:0008144:drug binding

GO:0033613:activating transcription factor binding
G0:0020037:heme binding

G0:0002020:protease binding

G0:0140297:DNA- binding transcription factor binding
G0:0005178:integrin binding

G0:0005126:cytokine receptor binding
G0:0019902:phosphatase binding

G0:0019207:kinase regulator activity
G0:0046982:protein heterodimerization activity
G0:0019904:protein domain specific binding
G0:0019901:protein kinase binding
G0:0004672:protein kinase activity
G0:0042803:protein homodimerization activity
GO0:0016491:0xidoreductase activity

T
e 5
® 1
@ 15
@
@ =

-1g(P)
06

-lg(P)
-08
-09
-1.0

1
-12

758
® 10
@
@ »

G0:0072593:reactive oxygen species metabolic process
G0:0032496:response to lipopolysaccharide
G0:0042493:response to drug

G0:0097305:response to alcohol

G0:0010035:response to inorganic substance
G0:0070482:response to oxygen levels

G0:0071407:cellular response to organic cyclic compound
G0:0097190:apoptotic signaling pathway
G0:0009314:response to radiation

G0:0009611:response to wounding

G0:0071900:regulation of protein serine/threonine kinase activity
G0:0003013:circulatory system process

G0:1901699:cellular response to nitrogen compound
G0:0006954:inflammatory response

G0:0043270:positive regulation of ion transport
GO0:0010942:positive regulation of cell death
G0:0040008:regulation of growth

G0:0001568:blood vessel development
G0:0070848:response to growth factor

G0:0008285:negative regulation of cell population proliferation

i
e 25
® 30
@ s
@ «
@ =

-1g(P)
-1.40
-1.45
-1.50
-155
-1.60

12

C

16

20

24

A ZHEA Sy s B. 737 EhEE; C. Bl AR
A. cellular components ; B. molecular functions; C. biological processes
B 5 Se#-ERGATT AIS IRIEE M GO IRt EER ST
Fig 5 Go functional enrichment analysis of radix bupleuri-cassia twig in the treatment of AIS
F A NF-«B 55 1 A5 i B, WA 6 R Cytoscape |17, [ 7 p NI A s AR 2503 A 1020, IR 35 s AR
3.8 2 AR - R R R A FTRAEIZ IE L PRI, AR YRR Sl i, AT LUA Y SR ALY
Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 12 - 1459 -

FPIEBEBE 2SS 08 2021 445 21 55 12 1)



ko04933:AGE- RAGE signaling pathway in diabetic complications 4
hsa05215:Prostate cancer-

hsa05020:Prion diseases -

hsa05216:Thyroid cancer

hsa01524:Platinum drug resistance 4
ko05134:Legionellosis -

hsa05160:Hepatitis C -

hsa04066:HIF- 1 signaling pathway

ko04064:NF- kappa B signaling pathway 4
ko05146:Amoebiasis 4

hsa05200:Pathways in cancer

hsa04915:Estrogen signaling pathway 4
hsa04919:thyroid hormone signaling pathway 4
hsa04932:Non- alcoholic fatty liver disease (NAFLD) -
hsa05204:Chemical carcinogenesis 4
hsa04020:Calcium signaling pathway 4
hsa04211:Longevity regulating pathway -
hsa04910:Insulin signaling pathway -

hsa05202:Transcriptional misregulation in cancer 4

hsa04630:Jak- STAT signaling pathway -

° -lg(P)

1.1
) 13
° 15

° 4
o e 10
° ® 20
° @ 30

° @® 40

20 30 40 50
KEGG

6 KEGG BEE£ESaE
Fig 6 Bubble diagram of KEGG pathway

MMPg MMP3 MAPK1

MPO
Myc

IRF1
e

NFKBIA £GFR CYP3Adcypig, 2
esTPt cxcL2

PARP1
HMOX1

PLAT Nos3
OPRM1

MAPK14

p.‘ &

cAsPa
n le’me Ay
". PR casps

INSR
e & & 6 T =
PRKCB HTR2A
A, gy
Sﬂ.fd Chai-Gui rso.ﬁn MMP2 RXRA
PTGER3 PRKCA
Lon.nA (‘).vin SELE
. (+)..|m am-.cnm RAF1 pyom  PTPNI
sLc2as ADRAIA

' RB1 RELA
L . TGFBI1

-

3567 2 3. RUNX2 CASPS
™F

SERPINE1 T

SLCBA2

SOD1
THBD

AR

ADRA1B CHRM2

VCAM! pcaca AKT1

(8]:]
CXCL10

LN Longevity

crsp WA NF-kappa B _regiifling

GSK3B =
1L10
coLsat

e
Jak-STAT
scla  COYPIR2 Platingfy drug Non-algoholic =
IGFBP3 fattf liyer
L di LD)

CYPIAT
Patihys in
- IFNG 1 HIF-1 glinaiingsuiin dlgnaiin

ESR2 CDKN2A P'b*" p; D‘ ¢

GHRNAT

HSPB1 Pathway

AT aoven COKN1A

CHRM3 HSF1

Estragen
o =Y
CD40LG AGE«RIAGE H* c
Sogio
P thyroid hormone ,:*n Chahical
CCND1 i esis

carci

ccL2

J
Fos i
CHRM1 TranscgptionaP ™ °2R"S. Coigium
'*g

coKz misreglition in s
B A sis
BIRCS

1 ERBB2

EGF

E2F1
CHUK

VEGFA apj1¢ ADRB1

B7 SeHA-RER R o-HR R -1 M

Fig 7

ZATEHERUMER T 28 S 5 AR5 B8, AT
Z ISy 2B S N 2208 i VAR A
2.7 SFIHERAR

A T - A S TR M 3R L A T R 4
BA-RERIRYT AIS (OCHERSY . HH PPT GBI W] %1, AKTI IL-6,
VEGFA TNF [TP53 Fil CASP3 S8l 5 J& e #H- R R 1697 AIS (1%
RS, A Auto Dock B4 e 22 70 LL 2% -5 A0 N S
SR B A A RETPAT R HE S R, R 1, kg S
AE<—17.79 kI/mol 78 LIRS Z IR — & 45 &3 T, <
-20. 93 kJ/mol $&/8 A BF 45 A5, <—-29. 30 kJ/mol $278
AREN LA TEE L g 1AL M B S TN 855k
Tedf. LM B2 b #l, f& Bh PyMol #k 4 4% 45 & g
(=<-20.93 kJ/mol) (X Hz45 F vl Ak, WA 8,
3 itig

S i M i 2 R R L R B 2%, W T 28 E L BE IR

+ 1460+ Evaluation and analysis of drug-use in hospitals of China 2021 Vol. 21 No. 12

“Components-targets- pathways” network of radix bupleuri-cassia twig
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Tab 1 Molecular docking results

1 HEH PDB ID St/ (kI/mol)
Hil % (quercetin) AKTI1 6HHG -26.96
IL-6 409H -22.35
VEGFA 381B -25.83
TNF 1DU3 -38.93
TP53 6MY0 -23.69
CASP3 4JQzZ -22.14
111 25} ( kaempferol ) AKT1 6HHG -26.92
TNF 1DU3 -31.60
CASP3 4JQZ -30.93
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Fig 8 Molecular docking diagram of quercetin and
core targets
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