2325 5 e R 25 F 201948 A % 30 5% 8 A + 043 -

|

E T WK 5B F 5 i fhTia 57 O ML S e Y 20 301 B Bl A2 4
P

X A, Rk, BOhh, Bzt kAR Y, Fwe k(18 LERFKE SRR E AR, RN X
563000; 2. ¥ Y ERIKZEZ2E0E BN 25X 563000; 3. 38 YRRk e fl 24 B E I A S0 o R
WHE I E R SVEREAS2E0 %, FN Y 563003; 4. KESZSETC R YHARGRRA R, KE 300457)

ZE: B A TREHEFZ NG O g RAme 3 RARMBAERIAG . ik A& Si-noMed.
W E ke W Ty SR R BT P AT RS, R T Targetnet I FE AT A SR, B RS
N CTD 4B B 3RAF R B, KN DAVID 2% 3t 3o £ 347 A W 2 fb BB 3-8 £ 547 vA Cytoscape 2K H)
Ry -FERNSL, iE-KRRNEL, BREECRy L, BE “BoRy-HZoki-1E5887 oK
%, BR O OEWREIFTPSAARS, TERT B AMNes, 3LEABCRESHERLT, LEH
(Kaempferol ) | # & % (Quercetin) . & L2 R -F % (Droserone ) 5 m 5 A 8 J7 1 fn 7 i 9% 09 £ B4 S A why, Aot
P a RS 2 BAF R T B RER QAR EEE 4k 1 AL (PTPNL) . F6 4 vl BR—15-f5 m £8 (ALOX1S) | s & %
4 2(ESR2) ., #E#t & 28 1C ESR1) | AT #1AR % G/H & 1(PTGS1 )k 4k¥e s, #— P AV THETE
# (Prolactin signaling pathway) . A% A & & K B T 15 5 i@ % (VEGF signaling pathway ) vA % 18, 4 v M B4 4K, 4
( Arachidonic acid metabolism ) 512 5 i@ %% L K IE L/ S E ERAOVER . it ARBTTHT SR, %
¥ b ZRBAERIE, HRENTRAT TG T O Ik A 69 VE R AL BT R AL T #7 694R %

KR Airt; ShERAm; MAHEE; BoML%; ERANLEH

RESES: R2855  EkARARED: A XEHS: 1003-9783(2019)08-0943-09

doi: 10.19378/j.issn.1003-9783.2019.08.009

Analysis of the Pharmacodynamic Substances and Mechanisms of Persimmon Leaves in the Treatment
of Cardiovascular Diseases Based on Network Pharmacology

LIU Fang', YANG Sha®, CHEN Qihong’, DUAN Cancan’, YAN Renyi‘, ZHANG Jianyong’, LI Xiaofei' (1. Basic
Medical School, Zunyi Medical University, Zunyi 563000 Guizhou, China; 2. School of Pharmacy, Zunyi Medical
University, Zunyi 563000 Guizhou, China; 3. Key Laboratory of Basic Pharmacology of Ministry of Education and
Joint International Research Laboratory of Ethnomedicine of Ministry of Education, Zunyi Medical University, Zunyi
563003 Guizhou, China; 4. Tianjin Ubasic—Ingredient Natural Products Co, Ltd, Tianjin 300457, China)
Abstract: Objective To explore the pharmacodynamic material basis and mechanism of persimmon leaves in the
treatment of cardiovascular diseases based on network pharmacology. Methods The chemical constituents in
persimmon leaves were obtained by searching the databases including Si-noMed, CNKI, Wanfang, et al. The
interaction targets were predicted by Targetnet database. The corresponding diseases were obtained by importing the
targets into the online CTD database. The gene function and pathway enrichment of the potential targets were studied
by DAVID online analysis database. Finally, the component—target interaction network and target—disease interaction

network were constructed by Cytoscape software. The core network of “core component— core target— signaling

imBEHA: 2018-12-26

EEE N X, Lo, EEm-ErsR, . PP . Email: 274302308@qq.com. IE{E1EH: ZERK, WA+, &, HRF
]: M2§%%, Email: lixiaofei35@sohu.com, SKEHK, 11, RIZFE, WM : T24%%, Email: zhangjianyong2006@126.com.

EEUWE: ERARFPAEEGH (81803838); E4 AARIEILETIH (81760746) ; St AEE T RHERIAA T H (B#A KY F[2017]078)



- 944 - Traditional Chinese Drug Research & Clinical Pharmacology, 2019 August, Vol. 30 No. 8

pathway” was constructed by extracting components and targets and pathways with higher degree. Results A total of
54 components from persimmon leaves were collected, and these targets could act with 43 targets. Kaempferol,
quercetin, droserone and other components were found to be the main material basis for the treatment of
cardiovascular diseases by multivariate and core network analysis. The components from persimmon leaves can further
regulate the signal pathways of Prolactin signaling pathway, VEGE signaling pathway and Arachidonic acid
metabolism by acting on key targets such as PTPN1, ALOX15, ESR1, ESR2, PTGS1 and MAOA, to treat
cardiovascular diseases. Conclusion This study reflects the multi—component, multi—target and multi—pathway action
of persimmon leaves, and provides a new basis for further research on the mechanism of persimmon leaves in the
treatment of cardiovascular diseases.

Keywords: Persimmon leaves; cardiovascular diseases; network pharmacology; core network; mechanism of action
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Table 1  Information of components in persimmon leaves
%' HEWHR B2 %' G AR 2
Cl  Astragalin 14 HEZE €28 Diospro 7 ZEBRFNZEN
€2 Isoquercitrin 7 S €29 gl_"];l_’:t;oi’;a;i;i—)( POy 2 ZEERANZE
C3  Kaempferol 22 B C30 Diospyrin 15 ZEIHANZEG
C4  Kaempferol-3-O—a~Lrhamnopyranoside 12 wEEEZE C31 Droserone 18 ZEFERAIZE
C5  Myricetin 16 (32 Eliptinone 15 ZEEERIZE
C6  Myricetin—3-O-a—-Lrhamnopyranoside 11 B (€33 Maritinone 11 ZEEERIZE
C7  Myricetin—-3-0-B-D-glucopyranoside 4 EERE C34  Plumbgin 14 ZEIHANZE
C8  Quercetin PIVI S C35  Naphthyl quinone two polymer derivative L ZRBEZEN
C9  Quercetrin 14 P C36 4,3 "—dihydroxy—a-truxillic acid 16 ZEMHANZE
C10  Rutin 10 B C37 Kakispyrol 1 ZRFRAZET
C11  Astragalin 8 RS C38 Kakispyrone 3 ZEERANZE
C12  Hyperoside 8 M C39 LinarionosideA 1 ZRFRAZE T
C13  Isorhamnetin—3—0—B-D—glucopyranoside 6 IS C40 LinarionosideB 2 ZERANZE
C14  Kaempferol-3—0-(2""~galloy )—glucoside 6 HZE C41  Betulin 5 B
C15  Kaempferol-3—0-(2""~galloy )—glucoside 6 HEZE C42  Betulinaldehyde 5 =g
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i 3 MK || €50 Pomolic acid s
(€24 Vitexin 6 B C51  Rosamutin 2 —ik
C25 3,3"-biplumbagin 17 ZEFRANZEN | | €52 Ursolic acid 4 =5
C26  Chitranone 14 ZERRANZEW: | | €53 Uvao 30 Rk
C27 Cis—isoshinanoione 13 ZEMR AN ZE C54  a—amyrin 6 S
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F2 MWHHESEBERSIERARRBHEER (degree>2. betweenness>0)

Table 2 Information of diseases affected by potential targets of components in persimmon leaves(degree > 2, betweenness > 0)

Disease Name (JR 2 Fr) Disease Categories(?ﬁ‘ﬁﬁ%’é) D(e,_ggrt;e ?;;gte)nness Disease Name (Jefi 24 F%)  Disease Categories(ﬁﬁﬁ?é) D(e,_ggrt;e Bet(vZ\;%n)ess
Reperfusion Injury Cardiovascular diseaselPathology 7 0.07802737 | | Atherosclerosis Cardiovascular disease 7 0.09073883
(FRETEB) (process) COMIVEBAR R LA /R ) (ShlkkrEmEAL ) (O IME PR )

Arrhythmias, Cardiac Cardiovascular diseaselPathology 2 0.00770044 | | Aortic Aneurysm, Abdominal Cardiovascular disease 2 0.01025878
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(O AR AR F Sl
Hypertrophy, Left Ventricular ~ Cardiovascular diseaselPathology 2 0.00102000 | |Heart Failure Cardiovascular disease 8 0.10174408
(A=) (anatomical condition) (D Jrsy) (O IME RN
(O MR IR AL A

Infarction, Middle Cerebral Artery Cardiovascular diseaselNervous system 4 0.04505885 | | Thrombosis Cardiovascular disease 3 0.02546815
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(it inn.) disease (O ML AHEITIHIZR REIENT) (LR (OB

Stroke Cardiovascular diseaselNervous system 2 0.02127660 | |Myocardial Infarction Cardiovascular disease 8 022532021
(Izer) disease (O VEHIRIFHZE RGN (D) (O IERR)

Ischemic Attack, Transient Cardiovascular diseaselNervous system 2 0.00589419 | |Myocardial Ischemia Cardiovascular disease 2 0.00825782
CRTr s i 17 ) disease (L MV EIRIMZ RETHR ) (oLt (O IMERR)
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Figure 2 Target—disease—network of persimmon leaves
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Table 3  Biological process analysis of CVD targets treated by

persimmon leaves

GO LYt FHE Ba/% P-Value

Histone phosphorylation (4172 (B2t ) 3.00 5.45 0.00
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pathway (FMEFEJH T (5538 By )

Hydrogen peroxide metabolic process

(AR

Positive regulation of blood pressure

GERm UERE)

Regulation of nitric-oxide synthase activity

(SRS RS Y

Maternal process involved in female pregnancy

(IR AR

Glucocorticoid metabolic process

(B Be i A Gl )

Glucocorticoid biosynthetic process

(BB PR Aoy i R )

Regulation of systemic arterial blood pressure

by hormone (WK XT R GEBI K (L H (974755 )

Regulation of systemic arterial blood pressure

medlated by a Chemical signal 3.00 4.05 0.00
AF S R A S IR LRI )

6.00 4.26 0.00

3.00 4.55 0.00

3.00 6.12 0.00

3.00 4.62 0.00

4.00 4.44 0.00

3.00 9.68 0.00

3.00 15.00 0.00

3.00 4.76 0.00
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Figure 3 Hierarchical relationship of biological process by GO of targets
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Figure 4 Enrichment bubble diagrams of the top 20 KEGG pathway
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Table 4  Information of core compounds in persimmon leaves

Name compound Attribute Degree Betweenness
C3  Kaempferol mol 22 0.0983412
C8  Quercetin mol 20 0.06133606

C31  Droserone mol 18 0.07374391
C25 3,3"-biplumbagin mol 17 0.03904147
C5  Myricetin mol 16 0.02279529
C36 4,3 "—dihydroxy—a—truxillic acid ~ mol 16 0.06322127
C32  Eliptinone mol 15 0.0352428
C30  Diospyrin mol 15 0.05425682
x5 fMHZOEBRER
Table 5 Information of core targets of persimmon leaves
Name Protein name Attribute  Degree  Betweenness
prpyy  Lyrosineprotein phosphatase target 34 021966113
non-receptor type 1
ALOX15  Arachidonate 15-lipoxygenase target 34 0.12267868
ESR2 Estrogen receptor beta target 31 0.06875063
PTGS1 Prostaglandin G/H synthase 1 target 30 0.0676195
ESRI1 Estrogen receptor target 30 0.06467801

LR ZBIRRYT CVD BRESEIPLER S

MR degree FIR/IN, B4 G R L5303 AT 4

RN AR RS RIS 3 A B2 ),
71 9 A kaempferol (degree=22) . quercetin (degree=
20) . myricetin(degree=16) ; ZXERAZEEIE 3 4, 4
9 A droserone (degree=18) . 3, 3’ — biplumbagin
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Figure 5 Core compound—core target—signal pathway network
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