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Mechanism of Xialiqi Capsule on treating benign prostatic hyperplasia based on
network pharmacology
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Abstract: Objective To explore the mechanism of Xialigi Capsule (& # i< /k5&) on treating benign prostatic hyperplasia based on
network pharmacology. Methods The active components and targets of Xialigi Capsule were searched by TCMSP,
BATMAN-TCM, and Swiss databases. The targets of benign prostatic hyperplasia were searched by GeneCards, OMIM, and TCMID
databases. The common targets of Xialigi Capsule and benign prostatic hyperplasia were screened by R software. Protein-protein
interaction (PPI) network for common targets was constructed by String platform. Gene ontology (GO) and Kyoto encyclopedia of
genes and genomes (KEGG) enrichment analyses were carried out by R software. The drug-component-target-pathway network was
established by Cytoscape. Results A total of 77 active components, 127 targets, and 929 disease targets were obtained. After
mapping, 65 potential targets of Xialigi Capsules for benign prostatic hyperplasia were obtained, which related to the regulation of
steroid response, oxidative stress response and apoptosis signaling pathway. The targets of high correlation were al A-adrenergic
receptor blocker (Alphal), 5a-reductases (S5AR), androgen receptor (AR), vascular endothelial growth factor A (VEGFA), and
estrogen receptor 1 (ESR1), involving phosphoinositide 3-kinase-protein kinase B (PI13K-Akt), p53, and mitogen-activated protein
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kinases (MAPK) signaling pathways. Conclusion Xialigi Capsule could treat benign prostatic hyperplasia through inhibiting
prostate growth, relaxing of urethral smooth muscle, and promoting of prostate cell apoptosis.
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Fig. 1 Venn diagram of Xialigi Capsule and BPH

2.2 PPI MEHHT

WK 2 P, 5 BPH MR LA al
A F R R G2 & Cal A-adrenergic receptor
blocker, Alphal). 5o i&Jii i ( 5a-reductases, SSAR).
HEBZE 24K (androgen receptor, AR). L% A Rz A=
£ B ¥ (vascularendothelial growth factor A,
VEGFA). MEBE 21K (estrogen receptor. ESR1).
P A K R 152 4k Cepidermal growth factor receptor,



¢EH 202437 $52% H6 Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6

» 1683 »

ERBB3
CD3s LPL EaE

IL6
ESR2 GSK3EB ERBB2
RB1 IGFBP3

INS

CASP8 MYC APOB
RELA
8cE2 CAV1

CASP7

CCND1

CASP9  cAsP3 TP53

PARP1 EGFR
PCNA

MAPK
PGR <

NCOA1 IR

CCNB1 NOS3

MDM2
PPARG
CYP1A1

RASA1

2 fLEERHI PPI LR
Fig. 2 PPI network of core targets

EGFR) . i [ 53 % 52 4K (nuclear receptor subfamily
3 group C member 1, NR3C1). RELA. H4H/
%-6 Cinterleukin-6, 1L-6). %H R ARAH HLAE FH S 1H
KT 0.9 (¥ sS, FIF Cytoscape #AHF1 R #AH15
FIAHEAA T 20 AR A, Wi 3 P
2.3 GO IhEe. KEGG BEREEDTRAI-RR5T-
30 3 -1 B P 2% RO A

GO 53| AA W35 L 1621 Mt

0 5 10 s 15 20 25

3 SRHEAET 20 ML IR

Fig. 3 Top 20 core targets by frequency

e, Hrbor7Ihfe 1484 4, EWIERE 414, i
4 96 4~. A 20 2% GO A& Rl 4 Fow, £
B N 25 [ FE )2 % (response to steroid hormone) .
4L S8 (response to oxidative stress). T T-15 5 iE
#4 5 (regulation of apoptotic signaling pathway)
Eid . KEGG 7t ifa 3 127 s BA B2 B W
WP, AT 20 265 BPH AHICEE R R 118 s W&l 5 pir
N, EEAFEME . RIE. B AW)-R -
F-IE B 2% ] 6 T o

response to steroid hormone .
response to oxidative stress o
cellular response to oxidative stress+ ]
regulation of apoptotic signaling pathway - ®
response to nutrient levels+ o
response to metal ion [ ] B ASE
regulation of DNA-binding transcription factor activity- @ ® 15
response to radiation | [ ] ® i3
reactive oxygen species metabolic process 1 L ] ® 2
response to xenobiotic stimulus [ ] . 2
response to reactive oxygen species ® P{H
cellular response to steroid hormone stimulus - o 50X 1012
response to light stimulus 4 ® ig >>§ ig:ﬁ
response to ketone | ° %g § ig:ﬁ
extrinsic apoptotic signaling pathway - )
negative regulation of apoptotic signaling pathway + [
response to UV{ e
response to corticosteroid{ e
cellular response to xenobiotic stimulus{ e
regulation of reactive oxygen species metabolic process{ e
0.20 0.25 0.30 0.35
Bl

4 1ZLEESR GO i
Fig. 4 GO analysis of core targets



» 1684 «

¢EH 202437 $52% H6 Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6

prostate cancer

Kaposi sarcoma-associated herpesvirus infection -
apoptosis 1

bladder cancer +

hepatitis B -

colorectal cancer -

pancreatic cancer {

breast cancer

human cytomegalovirus infection -
hepatitis C 1

endocrine resistance

PI3K-Akt signaling pathway -
Epstein-Barr virus infection

measles -

fluid shear stress and atherosclerosis 1
platinum drug resistance -

p53 signaling pathway -
proteoglycans in cancer 1

MAPK signaling pathway {
endometrial cancer 1

o
(3]
=
o

5 L3RR KEGG 24
Fig.5 KEGG analysis of core targets

S

hedef@igenin 3,9-d-O-mathyinissolin Jaranol Main €A

Galycosin 7:C
quorcotin kaomplorol
H
PARPT HABBY
CHEK2 nasa
RASSH1 MyC
[ AKRCH
CcmsD - > cav
VEGFA a§TM
IGRBPS FKBIA HIBA
CYPane e
GEND1 NR1IS
taxifolinLucidumoside D_qt ERBB3 ESR2 RAF1
CASP3
Lt ADFAMA ADRAZG 5
A stigmalls7-enol B RABA) Y RELA OBt e
gl Lo casp
E*EE Spin@storol  bota-sitostorof NCOA1 ESR1
RO e
asTP o PPARG cinr
Stigmastorot
morin dolpiividin
CASPe ICAM1 PGR Fes
poriferastorol menoghicoside_qt s BCL2 MARKS
cABPT GSKaB (o
ERBB2 7
g PLAU
et 1 MMz IKBXR uerz
S L asel e
CONB1 cRP
1L T
ont-Epigatochin sitoglorol

7 Bit%

PfE

1X1079

2X10°°

3X107

15
oleic acid A

Isocorypalmine  cinnamaldehyde BEIE'
coptisine  phellamurin_qt  Cavitne — DIBP ﬁ*ﬂ

P

(S):Canadine  Worenine  palmaline  rulascarpine

dolla 7-stigmastonol thalifendine  Campestorol

NIAARE L) ARG FIRARZWIGST BPH [FIE AEFE R
Hexagon represents drug; Diamond represents active ingredient; Circle represents potential target of drug to treat BPH

6 ZH4-RR S-SR - ER 4%

Fig. 6 Network of drug-component-target-pathway



¢EH 202437 $52% H6 Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6

» 1685 »

3 Wig

BRI EBRIE R, . A BERE,
Pz BRI WEE. SCHEAA 8 BRZGAIRL. 2T
BRI, NI Bhs, NfVIEZ, GRSt
BHL KWz 2 BRI, nT AN Bk
2, AIEMEE. FpREM Dk, & AR A
PLVRTTIWRIERICE: AR e, N'E . BE,
AR BRI AR EH 2 K, FATER
ZW, ARIERARZY, seiRsMrT T2k, St
BCAR IR K KASHE S “PATII R 2 T, 3 23R 2,
P i BT, WA, Lol FRaePim, #b
B 2 Bk, BAGEAT RS, Red o R 2898,
WAHRBE, TREEZE. FOKIETS FEZ
W FHHBAZAN. B, BTG %L
Jis T ZILZ RN . AT RS 2 T, EH
TRE SR AT BPH 3 .

AW AT BN E 7 R B TEPERAY TT A
B 127 4, BPH $E55 929 /N, BB EAREIE K
R HEAEF T BPH [ TERL 21 65 4, MRl T E 7 e
BIT BPH B 2 2. 2R, 2
-1 R R - HE B N % R, B IR
HEE M S 2, F IR N R
(quercetin) A1 25/ (kaempferol); FZ5Hk,
BOEMER A AR B (luteolin); 24 = EiE 1t
By N EERS, (coptisine) 25, #ilEzZ. 1L 2@y Al
KBE R JE T RINFEIRANAEY), WA A B
So 3 JF B AT BRI HE S AR B A [
fi& BPH KRR IMIE H XA %8 (dihydrotestosterone,
DHT) /K-, Jls> DHT &1, #lif] AR ik, A
AU AL BT 2 AR T VR, BE S A )
B A 20 BPH-1 3% /718, B B A 5ok
MBI . PLRAER, R 0] )R8 R R B, M
T 51 Ji g AR

H 7 R FEIRITT BPH 1) PPI W 4% 7R, 5 BPH
M FE R S 25 4 Alphal. S5AR. AR, VEGFA.
ESR1 %, #fE WA S S HEF K. BE
AT gD MRS R RS AT
FE BPH FIREEIRED, o FAREREEZMARES
() 2 22 e i 0 AR R R 3R o T 4 2 A 4
B AR KR H AT A AR EZERIRAL . B AT FR
PRIEATE KE o' FIRFREEZMA, 45230 10
B, nlESFEIK IR, S EURE R 1
T, E B R AR RO, B R B AT eI

14| Alphal WG, &7 5K REFE UK JT, AR5
PRSI PRIE P 77, AT R ARHE R IR » MEB R =2
P 717 470 i o A PR R T 27 b e AR Y Sa 38
iR AT ) 772 A0 9 BENE R E) DHTIY, DHT A AR
SEEWISEA ) g, lEEeE AR FRIA H iz EE
Fe 175 5 1 A IR ik I 20 P 1 G R b R g AR 2
BRI, AR FRIKGREE )N HEA 2 I T 21 I
A8, BT S T B R A E A o] i A1) iR 2H 2R
S5AR & PE, i SEEE ) DHT 4k, FH1EMT AR
AMESRL, FEARIMLIE . AR P S2F A DHT /K
-, SEIMMERGR K, T MEREISCR EL IR, 0]
AR F1 ESRL FIkMSY, AT 1] i 51 iR ZH 24 A KA
HETE o AT A G A PR RO % 3 hne], VEGFA
Fe H5e B BRI Y LS A B A ) A T A R 1
275 R BT se it i PR AT 1 IR 21 VEGFA ik
K-, A 2 B AR LB TR R

GO rihra R R, Ha e FEnl s xf 28
[ S 7 AR LSRR 245 5 8 i PR T R AR
J7 BPH IfEH . 454 KEGG M iT4hH, BAEEEL
i 3 ¥ (phosphatidylinositol 3 kinase, PI3K) -
47 B (protein kinase B, Akt) {5 518 . p53
Tl % AN 22 2SS A B TR (mitogen-activated
protein kinase, MAPK) 15518 1 it & 5 7 iR
#3597 BPH (TR, PISK-Akt %S4 22
R AL, SHTS RS OF SRS Fh
S R A A e, I PISK-AKE {55 38 B A
A 2 G A 1090 p53 2 1 15 40 i 3 T 1 R R, 72 BPH
BEAHIIRA L h B RIAR-210, MAPKs 541 i
W S AE YIS, 3 N dn M AME 5 R T e
( extracellular signal-regulated kinases 1 and 2,
ERK1/2) JE#%. c-Jun & FE AR i (c-Jun N-terminal
kinase, JNK) B 1 p38 MAPK il %21, BPH
AT AR I B AL R 1 2 ERKL/2 R IARE2), &
HH 2 0 v IR 3 ] i 8 1 T 41 R A 2R A A
WEBEATE T, AT AR A BRAG A

W], 2 7 IR REAT RUPEAK BPH K SRAT
PR, /D IS MFTBR DHT 7K-~F, 4
AT AR 23 T R AL s B T 4R A=
KT IL-8. HIEIRIER T-a FKIE, (Lt
YH 23 > bk 5 8% 25 1 -3 (Caspase-3, CASP3) #
kR4 Fa R s g . rE . Bidii
WA (R TSN 22 i BPH B T IR EREIREE,
EARH T 25 252 AT 25 R — 3, RE K



- 1686 * PEP 2020438 #52% H6  Chinese Traditional and Herbal Drugs 2021 March Vol. 52 No. 6

RHEIE 2B 28R YT BPH.

i LR, Han IR IO R 1L 2.
RBH R S E R v Re i A T
Alphal. S5AR. AR. ESR1. VEGFA #t/i, iz
PI3K-Akt. p53. MAPK Z5{5 5 I/, 0| [0 51 i
A EF IR IRIE T UG 2E A0 21 IR A s T, AN
MmiaJ7 BPH.

RBAR FAVEHHFENTAGEA AR

SE K

[1]1 5%, FHEME, Bk, HERMR B M) FBIN: 5]
FARHEBOR HRRAE, 2020: 20

[2] R, R, AMEERL RAEFTSERSE A AR L )
WrRHtE [J]. PS4, 2013, 27(5): 387-390.

[8]1 @ifks, RAES, HoWE, 5 HHRKRERIT RILH
A i 2 22 v U XUREADLBH A 2536 BB F 72 [0].
bR BE2Y, 2020, 39(7): 745-749

[4] sk, %05, W6 7 RAERTH IR AR (1 R AR 21
R [J]. F¥ZY, 2009, 40(12): 2000-2005.

[6] ZKME, #07, LS. MY Se-8 )5 B
MRS R [J]. Hh 52y, 2006, 37(11): 1740-1744.

[6] BT, BER (Zelkova serrata) 7iHG% At A: 404041
B B 25 FHE 5 [D]. EPR: THEE K, 2020.

(71 25, w222 [] 4 g A ik i) 40 i 1
[3]. wFEEEEEZ4, 2007, 18(12): 3013-3014.

[8] Gacci M, Eardley I, Giuliano F, et al. Critical analysis of
the relationship between sexual dysfunctions and lower
urinary tract symptoms due to benign prostatic
hyperplasia [J]. Eur Urol, 2011, 60(4): 809-825.

[9] Andersson K E, de Groat W C, McVary K T, et al.
Tadalafil for the treatment of lower urinary tract
symptoms secondary to benign prostatic hyperplasia:
Pathophysiology and mechanism(s) of action [J].
Neurourol Urodyn, 2011, 30(3): 292-301.

[10] xU%h, fh/Hg, Rz, % w-F BIREZ ARG
ZyWiR 9T AT BRI A AT FERERE (3] o R 2 R
2%, 2014, 4(13): 38-43.

[11] Aaron L, Franco O E, Hayward S W. Review of prostate
anatomy and embryology and the etiology of benign
prostatic hyperplasia [J]. Urol Clin North Am, 2016,
43(3): 279-288.

[12] X2, X z. Androgen/AR 15 S8 B 7 B 1T %) g 1
A B TR R [9]. o B 4 AR A A ik, 2020,

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

42(9): 1669-1675.

Vickman R E, Franco O E, Moline D C, et al. The role of
the androgen receptor in prostate development and benign
prostatic hyperplasia: A review [J]. Asian J Urol, 2020,
7(3): 191-202.

MRy, SAJTH, RS, WEAMERER Lo AR 400 K RET
) [l T A M aE T AN T s [0 sl A AR
BEZHR, 2012, 33(5): 623-626.

B, XIRE, YENES, 5. 5T D04 2 T A R A A
RZEAIRYT RAERTZ B34 2L B fE L] [3]. 2544,
2020, 43(6): 1460-1465.

Walsh K, Sriprasad S, Hopster D, et al. Distribution of
vascular endothelial growth factor (VEGF) in prostate
disease [J]. Prostate Cancer Prostatic Dis, 2002, 5(2):
119-122.

WAHYT, WG4, o, 5 ARACMERON HT S BRI AR
AP Ui % BEE P RIHLEIR TS [0 RO
SR BE2ARR, 2009, 38(5): 703-706.

Hu L, Zaloudek C, Mills G B, et al. In vivo and in vitro
ovarian  carcinoma  growth inhibition by a
phosphatidylinositol 3-kinase inhibitor (LY294002) [J].
Clin Cancer Res, 2000, 6(3): 880-886.

SMS, ERIRR, SAEIL, S PIBKIAKT i 7% i 51 iR
B RS LRI [3]. AR SRR &, 2010,
16(12): 1068-1075.

%M1, 5. Clusterin. bel-2 & p53 £E /G 41 fif b iz ZHAR
RIS AR TE [0 SR =F RS9k, 2004,
26(17): 1573-1575.

J7EJR . HT B i A A0 A R 4 P 4 GRS R T AR R
AR AR [D] &0 ZHEFRIRE, 2007.
TRALAE. BRI A Ko S T 22 0y B B
(MAPK) FIEHIWFFT [D]. vLFH: A EEERHA, 2003.
YL, WKILE, B, 2RRBONE ARG R LTS
i 2B o B 2k R im IR R L [9]. fRRIRL A3k S, 2005,
11(3): 203-205.

BB, ORI, TKRESL, 55 2RI RAERTS
Ji i A A R K B, PCNA . caspase-3 261 /K RIS [J].
rhAE Rl AR 2017, 23(8): 728-733

IV, 55 B R R B R A A A R AR T Rk
WEBHLSIER T [D]. T M7 RER %

Cai H C, Zhang G W, Yan Z C, et al. The effect of Xialiqi
Capsule on testosterone-induced benign prostatic
hyperplasia in rats [J]. Evid Based Compl Alter Med,
2018, 2018: 5367814.

(e FTA4)



