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Abstract

Objective: To study the mechanism of lycii cortex-Puerariae lobatae radix herb pair in the treat-
ment of hypertension based on network pharmacology and molecular docking technique. Methods:
The effective components and targets of lycii cortex-Puerariae lobatae radix were screened by
TCMSP database and Uniprot database, and the hypertension-related targets were searched by
GeneCards, OMIM, TTD and DrugBank disease database. The Venn diagram of lycii cortex-Puerariae
lobatae radix herb pair and hypertension target was constructed by Venny database, and the in-
tersection target was obtained, and the intersection target was uploaded to STRING database for
protein-protein interaction (PPI) network prediction. GO and KEGG enrichment analysis was car-
ried out by using Metascape database. The network diagrams of “drug-component-target”, pro-
tein-protein interaction (PPI) and “component-target-pathway” were made by Cytoscape3.9.0
software. Finally, the AutoDockTools software was used to verify the molecular docking of the
main active components and core targets. Results: A total of 21 effective compounds and 169 cor-
responding targets were selected from the lycii cortex-Puerariae lobatae radix herb pair, of which
98 were common targets of drugs and diseases. The key genes are STAT3, AKT1, CAV1, ESR1 and
TP53 in PPI; KEGG showed that the main pathways were neuroactive ligand-receptor interaction,
lipid and atherosclerosis, cGMP-PKG signal pathway and so on. The results of molecular docking
showed that the main active components and key targets of lycii cortex-Puerariae lobatae radix
had strong binding ability. Conclusion: Lycii cortex-Puerariae lobatae radix has the characteristics
of multi-component, multi-target and multi-pathway in the treatment of hypertension, which pro-
vides a basis for its clinical application and the treatment of hypertension.
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1. 518

5 L (Hypertension) & 8 LA G P8 sl ik F T = 4 25 R ISR O U e, o0 5 R e v i s
AR MER MR RS, Hap DU R R W, TR KO . B E, RN TSR
A bV BRI FERE AL K BRI N . 35 2012 & 2015 4 i 0 SRR U A 5 BoR, RE
Fe I B TR R R 2 51.6%, I RAL 16.8%, H B w5 A 2 ma A (1] 440 & k1
GIRAFAE, V)@ T B “SR” “BER” JuE, I N BTt IRAE. B REIEE[2].
HEE DAHHIE IR G BRSO I, SRR EAURHL, BIAHIE, DUKERA B S BIH-F, HaEl
TERE, B BT R A 1R KA

o R e, wRH, AR B Mg, B wUmabi. SRR K. BRE AT, BT R R,
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Mo B BRI KRR RRIRE S FO R M. St IR AE I [3]. SRR FER B & BOKSRHORAR.
e R A RE R AROR SRS i s AN Y TR [4] o BSARMESG, Wi ¥, A, M. B4, AARAWR. £
FW THEHIETS IR, EAARR R SR R EZE K, BRI FCUEW] & R 3 AT IE L o5 ik B aT ok
THREAN A B A I B IE 72 RE JT 1M P IR [5]. AT Feia F R4 2538 22 [ 70 FRHEROR, SR B - BRI
A0 e AL IR T HLA o

2. M5 5%
21 WER. BIRUERSTHERIERAT LK

FIF TCMSP #t#fs P (http://tcmspw.com/tcmsp.php) e 2 3B f . B4 2 B sy, DA EHRA H B (OB)
>30%, ZiYIAHMAME(DL) > 0.18 1E N AEIfiE . J3 ok, I8 SCRR AR (R 3RS BRI — L e 5 8., PRI
OB fHEL DL {EANS LI IE S5 T R MR, 5 REHIEEA RN, #el g . FIA Uniprot i3k &
(http://wwwi/uniprot.org/) - x5 i 4 g o N FE A o

22. HE “ - By - R Wk

ifixf Cytoscape3.9.0 BRIl 1 i B - BHRZGRT [ “ 259 - Begr - $EAL” WIZEIEL, 2504 R0 Ko
RS R EAR R IR, SRR LRI 1 RO/ RO BRE P 0 5 BE R AR OGO,
liEES R T

2.3. mIMEHEXEEIKRE

¥ “Hypertension” 1E AR, 7 GeneGards %4 FE (http://www.genecards.org/). OMIM ¥4k &
(http://omim.org/). TTD %i#& % (http://db.idrblab.net/ttd/). DrugBank #i#f % (http://www.drugbank.ca/) H it
ATHIR R SR R IT I PR B R

24. MBS HEREZKERNELHEEIER (PPME S

A 25 () TR BE 5 5 59 A G HE SN B Venny2.1(http://bioinfogp.cnb.csic.es/tools/venny/), $K7EH]
ATEERE AR E B - B 2R T L A B . B SRR R R AR B] STRING #df e
(http://string-db.org/), FREVIFA “Homo sapiens” , WE “HIKCHZE > 097 , FHFEBAFETM E
YRR [, 1921 7] 15 P R A 8 (A HAE 4% . il id Cytoscape3.8.0 T 1A L 4 4 04AT Jay , HEAT #0404

25. GO Wit EE KEGG BREENT

RIRN T RAE FBE p5 25 (R Th RE A i - B AR YR I ey I 1) = Bl %, 12 ] Metascape %04 &
(http://metascape.org/) 317 GO A1 KEGG &4 Hr, RN IEEYF N “H. sapiens” , W& P<0.01, FHF|H
A= 15 WX 3 (http://www.bioinformatics.com.cn/) AT /] M4 0 M, B JE R “ Rl sy — RS - JH R 4%

2.6. HFIIE

4 PPI P B iR A A% O FE i 5 2O M 347 407X 8. i TCMSP 3145 205 1 it (5
&, F PubChem #{#i % (https://pubchem.ncbi.nlm.nih.gov) # R #% E Z3G M 4 Y 3D 4544, @it Uniprot
RAGERIL K R A FR, M PDB 3 % (http://www.rcsb.org) F 6 2% 5S4 40 25 ) 3D 454y, @it PyMOL2.5
B B OB SR K A, AR B ) 32 EEE R Ry SO BERE A 3D 454 FH AutoDock Tools #k
PEAT INEAHE, 43 311247 AutoGrid. AutoDocking, 75145 5 /BT 8t 03 ikl & e M L4544 5C
i, BIRE TN PyMOL HEAT 73 70 i AL AL 7
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3. &R
3.1 WEE. EREMHAMRIERMSENER

it TCSMP i FEAS 3R B AR, RIS S Ay 37 A, BRI AR 18 Fifto
PGB A A BAH DA P FE U225, FE DL OB > 30%. DL > 0.18 2k fiiiiz, Jf4b7n b CikE(x
MRy, SETHS IR B BAREYERS> 21 FhQlE Bz 12 F, EAR 10 A, EHE 1F, Wk 1), 5
FHABAAEDEE R 3934, ZIRE S EIG R A 169 1, Fd@id Uniprot 2 3145 & HE s BE R 4

3.2. ¥ “Z) - BiS - R MEER

KPS b B - SRR 2400 R0 o A BE fURE B RO, PR S0 SN Cytoscape3.8.0, 733 192 4
R 413 BRI (LA 1), A ENUARERME A S RERNUIERBERA R &
W NIRRT B BSRILA RS IR GRS ML, FEE (Degree)fXE 51% 17 miAH
HERIA I ZREL, W ROR/N S BEE R IEARDE, T RBOR R R s AR RO . &%) GGO8 (KL
1 JG, daidzein). GGO5 (AR %, puerarin). A01 (8-7+ (%, beta-sitosterol) . GGO1 (T=#i{£.3% % , formononetin).
DGP10 (5 #§E¥, Stigmasterol). DGPO1 (B #5hi, OIN)Z:m fe2HbE B - B4R 25 %G 7 = L (Y 5 B 2%
Ay . (EAEFI#E S 5T, PTGS2. PTGS1. ADRB2. NCOA2. CHRM1. CHRM3. ADRA1B. RXRA.
AR. ESR1. PPARG 5B Z A EWHHIE. RIEE 1 EET R, 21 MeEMTE 17 MuaWwE5>3 ME
FHAE SAHIE, ULAHHE B SRR AN A Z sy 2 E Rt
33. SIMEMEXERKRNER

FIH GeneCards Zud FEAT 2R, L1521 i if o AH < #E £5 9408 4, LA “Relevance score” K&+
PEECR AT ES = R0R ik, =R A8 5 051, 1.04. 2.48, ## L) Relevance score > 2.48 [{4E
RIAENPEIRTELESE 55 . RIS OMIM. TTD. DrugBank i 122 i BI04 5, 5% 1 2 50 5 3845 1538
A e M s AH SR HE A

Table 1. Active components of lycii cortex-Puerariae lobatae radix herb pair

1 WER - SRAMNELERS

%) EERe) Mol ID DN OB% DL Degree
R DGPO1 MOL001552 Hyoscyamine (£ 75 5i) 45.97 0.19 26
DGP02 MOL001645  Linoleyl acetate (2. V. i BEFg) 421 0.2 5
DGP03 MOL001689 Acacetin (& EK) 34.97 0.24 24
DGP04 MOL001790 Linarin (324£1) 39.84 0.71 2
DGP05 MOL002218 Scopolin (R EF5H) 56.45 0.39 2
DGP06 MOL002219 Atropine (F+E ) 34.53 0.21 19
DGPO7 MOL002222 Sugiol (1112 81) 36.11 0.28 18

Aurantiamide acetate
(B Bk 2. FR1R)

DGP09 MOL000296 Hederagenin (& &) 36.91 0.75 23

DGP08 MOL002224 58.38 0.59 2
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DGP1I0  MOL000449 Stigmasterol (i £ /%) 43.83 0.76 31

DGP11 MOL000953 CLR (fiH {5 i) 37.87 0.68 4

A01 MOL000358 Beta-sitosterol (-7 & ) 36.91 0.75 36

B GGO01 MOL000392 Formononetin (T5iR £ 3% %) 69.67 0.21 34
GG02 MOL000357 Sitogluside (FEERETT) 20.63 0.62 15

GGO3 MOL002959 é::g‘f%[‘g;’g;ge% 4857 0.24 17

GGO4  MOLOO329 ;;if;f}gj;gg%%%geﬁ) 47.27 0.67 2

GGO5 MOL012297 Puerarin (4 %) 24.03 0.69 53

GGO6  MOL004631 78(;183"52’%3’ g;;%‘ﬂ’;’”e 20.67 0.22 14

GGO7 MOL009720 Daidzin (kF.4) 14.32 0.73 12

GGO8 MOL000390 Daidzein (K 5.4 75) 19.44 0.19 65

GG09 MOL000391 Ononin (AL EE) 1152 0.78 9

A01 MOL000358 Beta-sitosterol (5-7% i %) 36.91 0.75 36

3.4. MEBYSRFXEEEFNESEEIER (PPN ISR

FIH Venny2.1 HUA5 25058 fOABORE R AE 4R, RS 98 NASERRE s (LI 2). K45 BRI AC SR HE N
A% STRING #u¥s e (B fIK A2 BAr$ > 0.9), 153 W] {5 BRIV PPI 2% &l FIH Cytoscape3.9.0 # A1
HE L8 BERAT Ry, 153 67 A9 5. 163 258 2k (1 85 1 LA W28 (DL 1] 3) o 4% BEAEHEFT , 117 10 5743731 STAT3.
AKT1. CAV1. ESR1. TP53. MAPK14. STAT1. TNF. FOS. IL-6, X805 (4% N AE B KR
TR ER, 3-HERKTGI T, BRE, 784-=RERWHIH. K. KGifx. M.

Figure 1. Drug-component-target network diagram
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Figure 2. Venn diagram of drug targets and disease targets
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Figure 3. Protein interaction network
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Figure 4. GO enrichment analysis of core targets
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KEGG i@ % 2 45 RS n (LK 5), M Bz - B AR Z5 067 i ML 38 k0 K 5 Tl 00 % 3 24 e
IR TR TR - A AR BRSSO REAELL . ZAUAT K . cGMP-PKG {5 Sl Al
B BT AN A WA TR 24555 o R 326 HH FF) 20 2 5 e I S A 50 AR TE B A o - SRR - R 2 4EMIZ (L
6)o HAT R KNG ENHEMZ PR EEEA K. 40/ \WBRER: SOERARLL FEogk
RFHEHE . W 17 MEE Ry, B RET T, HREK. p-A N, S, SRR, 8%

KEGG Enrichment
hsa05200:Pathways in caneer + .
hsa04080:Neuroactive ligand-receptor interaction 4 .
hsa05417:Lipid and atherosclerosis 4 ‘
hsa05161:Hepatitis B

hsa05022:Pathways of neurodegeneration - multiple diseases 4

count
hsa04022:cGMP-PKG signaling pathway ® 5
hsa04024:cAMP signaling pathway 4 . 10

hsa05215:Prostate cancer <

hsa()4068:Fox() signaling pathway o
= . 25
-8 hsa01522:Endocrine resistance o
& @
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[a)]
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hsa04913:Ovarian steroidogenesis 1
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Figure 5. KEGG enrichment analysis of core targets
[ 5. LS KEGG ZEE A

3.6. FFRHRER

DTIEEGE R RN, 4 ADNFEIGHERSCREH G, BIRE. fAHEE - &85 EKR) 5 5 NS
(STAT3. AKTL1. CAV1. ESR1. TPS3)¥JAH RIFMLGRES), SERESH <-5.0 KImol™. Z5&REi
%, Fomr TRHERCR B (A 2, WK 7).
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Figure 6. Component-target-pathway network diagram

6. M - B - BRI E

Table 2. Binding energy of main active ingredients and key targets (unit: KJ-mol™)
# 2. EEFRMEMSSXBELAMNEES (B KImol™)

. , RARRE R
TS
STAT3 TP53 CAV1 ESR1 AKT1
KEFHIG -22.80 -22.51 -14.56 -16.36 -29.41
B -19.66 —29.41 -15.36 -21.88 -25.27
SHEWER -14.81 —20.10 —-12.38 -15.27 -27.74
BRE -12.05 -20.33 -5.98 -9.33 -25.02
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Figure 7. Molecular docking diagram of main active ingredients and key targets

7. EEFEMRS SXRERL S TR
4. ¥W1ig

H 2R SR R ME R B — e, FE— ey AR B AN VAT IR o AR DA B - EAR
ZIR NFR IR B R Y LENLE, R R T P MR/ 21 NS YERSY, 98 ME R A
AR R R - BARZG T, HEBERR RS AR EH I, BIREK., - ERE. FEE. TR,
SERES. BRE. TR RANKEEHCHET SR YR, AR R A (R
PR IHRERIVERI[6]. B5AR B AITEMEIE 3 R B A M FA s iG (7] [8]. AHIGSEIGAEWT 7T B AR & PR AE H
i, AR MERIILE KRG SERERIRIT 9 AfE, KRG EMERIES TR, 2SR =
BEARE A KRN NO 1 cGMP /K F-FHE, 3810 eNOS 2 IR LK, F% ATL 1 Cavl /KT,
eI LA AL P 8 eNOS [9]; f-23 S B A G 86 % A8 T S - i, Horb p-28 B
SR E R, BAPUEA. HURIERL0] [11]. 5 &S EE R0 HUAC S5 B I & AL AT I SR 4R
[12]; PN 240 bt Th RS RehS O AT R I fE R IR R 2 —, &AW ERIE IS AKT/eNOS g%, I
I mPTP Al DRPL/OPAL MK 15 /) %k i 5 bifA Dy Re, ATl vas if ok 285 (1) A 1 T e Fetig
[13]o &K EIEEA W JIER TR, TGRSO M TS T RE[14]. &5 B B - ER 255t
ook PUAAL. FRI I A R R i e s i ik 5 T 4 B TR A P

M PPI 2% K45 5% 0088 55 STAT3. AKT1. CAV1. ESR1. TP53. BUCHIFKIN, &% el @
AT A B gk bl , T STATS & 1 B 2 R i 225 (R 308 1) SBR[ 15]; AKTL B A7
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e ISR KGR, 25 B0 K 4D LS LA i s B SR, HLIM S SRk 3R 11 2/ AKTL BRI 5 5 T2
BEME PR, XEY AKTL EA S5 LEL AL RZETISCHE[16]; B 5] K% E 55
ML S ARALERIAE G, BT A CAVL K= PR 2 5 M £ 354 P g [l ) 5 [ 17] s EISCER T 97 1L B KR AR AR AL,
ESR1 /75112 5 4 TP ME 0t A 9 B AR B, IX 3R B ESRY 5 76 R 2 ik 2 97 1 7 2 P A G [ 18] 5
TP53 52 mir-31a-5P [FFEFE[A, mir-31a-5P w] il 2 k-1 Te L4 M (0 08 21 22 5 v o 9 A w1 [19]

GO B4 R R, M B - BAR AAZ O 258 I 52 ARG 2R . A SOy LA P 2 T B R
A BB R P R v LR SR AT A% . 75 KEGG b, ikt 20 245 5l 5 m i EAH G, [
PR TEERAR - 2R EAER . BB SR AERE (L. cGMP-PKG {5 5 @5 . i MRk - 24484
AR BB EE 2R SRR TR B, WS SR s i N fE 51, AREESE S, 8
I T B 790 O A T B T o LA AR, PELVA 20 B AN B - IR, ST UL B st g % R [20] o e ik
CGMP-PKG {5 5B E (e fili 0 S5 WLAH M AR 2 K - OB (ANPS), 240 Al iR (6 5 IEHEK . HEBY, RIS
M AN RA T . — 5T ANPs 25 & R A 08 PR I 78 ML O F1 2 s i it se s, iAo
B LI ANP 32085 0 77 3 v Ik Je A G [21]

g BRI, b B - BARZ BN [T RO o T Y A R e R 2 AN AN R A, TR R ]
YER AR od e ok P2 R 5 & B AU, 23R T U IR E FA LI B 2%, IR 25 BRI fERE R . 47
TE P SRR T TSR B YE , (S BAT) TR S B F S50 0 DASRAIE,  HiZ 24 0 TE G R R S B %2 2%
KR

S 3k
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