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Abstract: Objective To explore the potential mechanism of Rhei Radix et Rhizoma-Persicae Semen in treatment of liver cirrhosis
by network pharmacology. Methods With the Traditional Chinese Medicine Systems Pharmacology Database and Analysis
Platform (TCMSP), the effective chemical components and target genes of Rhei Radix et Rhizoma-Persicae Semen were filtrated.
Potential targets of active components were obtained through the Protein Database (UNIPROT). According to the TTD. GeneCard-
PharmGkb. DrugBank and OMIM Databases, targets of liver cirrhosis were collected. The Cytoscape 3.7.2 software was used to
construct the Rhei Radix et Rhizoma-Persicae Semen active components-liver cirrhosis-targets network. String platform was used to
construct a protein-protein interaction (PPI) network. Gene ontology (GO) enrichment and Kyoto encyclopedia of genes and
genomes (KEGG) signaling pathways analysed of screened target proteins were employed by R and Bioconductor software, and the
top 30 of them were selected. Results A total of 29 bioactive components of Rhei Radix et Rhizoma-Persicae Semen could act on 22
potential targets of liver cirrhosis. Nine key therapeutic targets were collected such as TP53. MAPK3. HSP90 by the constructed
PPI network. The enrichment analysis showed that the Rhei Radix et Rhizoma-Persicae Semen treatments for liver cirrhosis signal

pathways including regulation of vasculature development and angiogenesis, epithelial cell proliferation, lipid metabolic process,

Weks BEA: 2021-12-06
F—EE: T, & LT AR, BF 7 AN 25 B EE AT 7E . E-mail: 1343608173@qq.com
FBEEE LW, T FFIT 5L, BF T 7 )y o 24 5 S s b vl % 2 BEFE B 5T . E-mail: wangzhibind804@126.com



F455 FETH 2022F7H %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 7 July 2022 + 1313 -

response to oxygen levels and so on. Rhei Radix et Rhizoma-Persicae Semen anti-liver cirrhosis by changing biological related

process such as microRNAs (miRNAs) in cancer, PI3K-Akt signaling pathway, hepatocellular carcinoma, hepatitis B. Conclusion

Rhei Radix et Rhizoma-Persicae Semen had direct or indirect therapeutic effects on liver cirrhosis through regulating vasculature and

angiogenesis, epithelial cell proliferation, regulation of lipid metabolic process and so on. The possible potential signal pathways

including miRNAs in cancer, PI3K-Akt signaling pathway and so on.

Key words: Rhei Radix et Rhizoma-Persicae Semen; active ingredients; liver cirrhosis; network pharmacology; beta-sitosterol
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Table 1 Main active components from Rhei Radix et Rhizoma

MOL ID WA OB/% DL
MOL000554 ¥ & FHR-3-0-(6'-0-¥% & T Wi Hi )5 1 [ gallic acid-3-0-(6'-O-galloyD-glucoside] ~ 30.25 0.67
MOL002260 procyanidin B-5,3'-O-gallate 31.99 0.32
MOL002303 HIH B R A(palmidin A) 32.45 0.65
MOL002297 #1# |~ (daucosterol) 35.89 0.70
MOL000358 B-7% i ¥ (beta-sitosterol) 36.91 0.75
MOL002259 K K B (physciondi glucoside) 41.65 0.63
MOL002280 725 K 3 2K -8-78] & Bl EF [ torachrysone-8-O-beta-D-(6'-oxayD)-glucoside ] 43.02 0.74
MOL002288 K32 -1-0-%] % $i H (emodin-1-O-beta-D-glucopyranoside) 44.81 0.80
MOL002281 Y BH P T (toralactone) 46.46 0.24
MOL002268 K MR (rhein) 47.07 0.28
MOL002251 BHEA% b Z A4 (mutatochrome) 48.64 0.61
MOL000096 (= )-JL# %[ - )-catechin] 49.68 0.24
MOL002276 75 1F E(sennoside E) 50.69 0.61
MOL002235 LB 3 (BUPATIND 50.80 0.41
MOL002293 75 D(sennoside D) 61.06 0.61
MOL000471 P25 K3 3R (aloe-emodin) 83.38 0.24
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Table 2 Main active components from Persicae Semen

MOL ID HaEm OB/% DL
MOL001323 Frig — % Csitosterol alphal) 4328 0.78
MOL001328 2,3-didehydro GA70 63.29 0.50
MOL001329 2,3-didehydro GA77 88.08 0.53
MOL001339 GAI119 76.36 0.49
MOLO001340 GA120 84.85 0.45
MOL001342 GA121-isolactone 72.70 0.54
MOLO001343 GAI122 64.79 0.50
MOLO001344 GA122-isolactone 88.11 0.54
MOLO001348 gibberellin 17 94.64 0.49
MOLO001349 4a-formyl-7alpha-hydroxy-1-methyl-8-methylidene-4aalpha,4bbeta-gibbane-1alpha, 10beta- 88.60 0.46

dicarboxylic acid
MOL001350 GA30 61.72 0.54
MOLO001351 gibberellin A44 101.61 0.54
MOLO001352 GAS54 64.21 0.53
MOLO001353 GA60 93.17 0.53
MOLO001355 GA63 65.54 0.54
MOLO001358 gibberellin 7 73.80 0.50
MOL001360 GA77 87.89 0.53
MOLO001361 GA87 68.85 0.57
MOLO001368 3-0-X} # . 2 22 7 (3-0-p-coumaroylquinic acid) 37.63 0.29
MOLO001371 populoside_qt 108.89 0.20
MOL000296 i B (hederagenin) 36.91 0.75
MOL000358 B-7 {5 I (beta-sitosterol) 36.91 0.75
MOL000493 SEH S i (campesterol) 37.58 0.71
R3 KEFEHS RIEEES
Table 3 Active components from Rhei Radix et Rhizoma and corresponding potential targets
MOL ID et B Hi
MOL002235 R NOS2.ANPK.F2RL3 Xa.PTGS2.F2RL3 VII.TOPBP1.ESR2.DPP IV.HSP90. 16
TRY1.NCOA2.CAMK2B.PTI.SCN5A .VEGFR-2.PPARA
MOL002259 NG e TOPBP1 1
MOL002268 N PTGS1.PTGS2.HSP90.INPP5SK.NCOA2.ADGRF1.AP-1 7
MOL002280 ™ 25 K 3 %< -8- 1] & H 1 TOPBPI 1
MOL002281 TR A B NOS2.PTGS1.GSDME.PTGS2.ESR2.HSP90.INPP5K.CHEK.mRNA of 9
PKA Catalytic Subunit C-alpha
MOL002288 K3 3K -1-O-%] & fi TOPBP1 1
MOL002297 BN PAQR.NCOA2 2
MOL000358 B-7 5 1 PAQR.NCOA2.PTGS1.PTGS2.HSP90.INPP5K.KCNH2.DRD1.CHRM3. 38
CHRMI.SCN5A.GARA2.CHRM4.PDE3A.HT-2A.GARA3.GARA-5.ADRA1A.
CHRM2.ADRA1B.ADRB2.BAX.CHRNA2.SLC6A4.BCL2.CASP9.AP-1.
MOR1.GABRA1.CHRNA7.CYP450.CASP3.CASP8.PRKCA.TGF.PON1.
MAPK3.mRNA of PKA Catalytic Subunit C-alpha
MOL000471 FIERER PTGS1.PTGS2.HSP90.INPPSK.NCOA2.PRKAR1B.ADGRF1.IGHG1. 24
CDKNI1B.EIF6.BAX.TNF.CASP3.TP53.0LAH.PRKCA.ROCK.CDC2.PCNA.
MYCN.IL1B.PRKCD.CCNB1.mRNA of PKA Catalytic Subunit C-alpha
MOL000096 C-))-JLF= PTGS1.GSDME.PTGS2.HSP 90.DPEP1.NCOA2.CAMK2B.xOLAH. 11

FAM120B.KLF7.mRNA of PKA Catalytic Subunit C-alpha
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Table 4 Active components from Persicae Semen and corresponding potential targets

MOL ID wEw L K
MOL001323 T PAQR.PTGS2.GABRAI.ADHIC.CYP450.NR3C2 6
MOL001328  2,3-didehydro GA70 PTGS1.CHRMI1.PTGS2.SLC6A2.GABRA1.TRY1.GRM2 7
MOL001329  2,3-didehydro GA77 PTGS2.CAII.GABRA1.NCOA2.GABRG6 5
MOL001339 GAI119 CYP450 1
MOLO001340 GA120 CHRM3.CHRM1.PTGS2.GAR-3.CHRM2.GABRA1.CHRNA7.GABRG6 8
MOLO001342 GA121-isolactone PAQR 1
MOL001344 GA122-isolactone PAQR 1
MOLO001349 4a-formyl-7alpha- NR3C2.PAQR 2

hydroxy-1-methyl-8-
methylidene-4aalpha,
4bbeta-gibbane-1alpha,
10beta-dicarboxylic acid
MOLO001351 gibberellin A44 NR3C2.GABRA1.GABRG6
MOLO001352 GA54 F2RL3 Xa.PTGS2.HSP90.NCOA2.CAMK2B.mRNA of Protein-tyrosine 6
phosphatase .non-receptor type 1
MOLO001353 GA60 GARA2.GARA3.CHRM2.GABRA1.GRM2 5
MOLO001355 GA63 PTGS2.GABRA1.GRM2.CHRNA7.GABRG6 5
MOL001358 gibberellin 7 CHRM3.CHRM1.PTGS2.PDE3A.SLC6A3.ADRB2.SLC6A4 7
MOL001360 GAT77 GARA2.GABRA1.CYP450.GRM2 4
MOL001361 GA87 PTGS2.CAIl 2
MOL001368  3-O-%t & GfitH4 7  PTGS1.PTGS2.HSP 90.INPPSK.NCOA2.CAMK2B.mRNA of PKA Catalytic 8

Subunit C-alpha.mRNA of Protein-tyrosine phosphatase.non-receptor type 1

PAQR.NCOA2.CHRM3.CHRM1.GARA2.GARA3.CHRM2.ADRAI1B. 24

GRM2.GABRA1.GABRG6.LYZ.GARA-5.IGHG1.ADHIB.ADHIC.
NMNAT3.PTGS1.SCN5A.PTGS2.RXRA.PDE3A.SLC6A2.CYP450

PAQR.NCOA2.PTGS1.PTGS2.HSP 90.INPP5K.KCNH2.DRD1.CHRM3. 38

CHRMI1.SCN5A.GARA2.CHRM4.PDE3A .HT-2A.GARA-5.ADRAI1A.
GARA3.CHRM2.ADRA1B.BAX.ADRB2.CHRNA2.TGF.SLC6A4 .MORI .
GABRA1.CHRNA7.CYP450.BCL2.CASP9.AP-1.CASP3.CASPS8.PRKCA.

PON1.MAPK3.mRNA of PKA Catalytic Subunit C-alpha

MOL000296 WA
MOL000358 B-7 55
MOL000493 SR S A

PAQR.PTGS1.PTGS2.HSP 90.INPP5K 5

Genecards10

Drugbank

OMIM

PharmGkb

1 SAERERRFELEXERER
Fig.1 Result map of liver cirrhosis related genes from
five databases

REE-PRA- 20 JFEAL

2 RE-HMCAXNFERS TRAELHBEERES

Fig. 2 Venn of potential targets for Rhei Radix et
Rhizoma-Persicae Semen active components in treating
liver cirrhosis
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Table S Important targets of Rhei Radix et Rhizoma-

Persicae Semen in treatment of liver cirrhosis

HREA JEAH kG RRVy i
TP53 17 72.144 444 44
MAPK3 17 44.012 698 41
HSP90AA1L 15 32.553 174 60
CASP3 15 14.906 349 21
TNF 13 48.915 079 37
CASPS8 13 7.434 920 64
CASP9 13 7.434 920 64
CCNB1 11 7.710 317 46
PTGS2 11 4.636 507 94
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e PR 5 #h8; Je T 0 LR B Ko e ik A= g P 245
AR A5 % 245 0 1) 22 Bl 7 25 2 Be A R80IR T I IE R
Toi » FF RS BT AE AL S AR O I RRE AR B — 52 T 2. AT
B A S8 Wl R T 25 kA=K 324 3 A H s, Lt i
IR AL AT T2 i 5 e S 3 P, SR B A
BB BE R AR P A A A 1T . & i 4407 K3
B RENE AR, EEBE KRS
P12 e W] B AR AR 1% & R BT % 8 3 B T 2T A T
BRET 5 ORI R i T 0 I T A B
WIRYT IR TT OB 4, X 5 “ AU L 365
B IMLZ AR Z BT &

AT TR K B -k A 25 00 P A R A 0 AT
K] 2% 24 B 22 A 50 R IR, T R R 244 F T AL 4L
Sy A AR A e s Ve B SR ) 4 N LG 2
— B-7+ H§ B% (beta-sitosterol) & P4 & (A 1 4L [\ 4k, 5
Mgy HOE IR A Bk A R W ORI R
H (hederagenin) « K ¥ B 7 /7 25 K 3 3 (aloe-
emodin) 5 7% > ¥ ¥ % (eupatin) ; 5 FFHE AL 5 AH IS H
3N 5543 BN TPS3 MAPK3 AT HSP9OAAT

-4 i B T =wi kb &, R — K=
B R AR B B TR, 6F 22 B I BB IR 9T AR
o AR 40 (hepatic stellate cells, HSCs) {if {1



F455 FETH 2022F7H %K"‘iﬂ'{ﬁti Drug Evaluation Research

Vol. 45 No. 7 July 2022 + 1319 -

MicroRNAs in cancer 4

PI3K-Akt signaling pathway -
Hepatocellular carcinoma -

Hepatitis B

Human cytomegalovirus infection -
Proteoglycans in cancer -

Kaposi sarcoma-associated herpesvirus infection -
Epstein-Barr virus infection -

Gastric cancer -

Hepatitis C -

Influenza A+

Breast cancer-

Non-alcoholic fatty liver disease -
Measles -

Prostate cancer

FoxO signaling pathway -

Apoptosis -

Fluid shear stress and atherosclerosis -
Colorectal cancer

AGE-RAGE signaling pathway in diabetic complications -
Endocrine resistance -

Pancreatic cancer -

Chronic myeloid leukemia -

Toll-like receptor signaling pathway -
EGFR tyrosine kinase inhibitor resistance -
Non-small cell lung cancer -

Melanoma -

Glioma-

Platinum drug resistance -

Endometrial cancer -

q value
g 1.15X 1057
7.67X1072%
1.53X10°2
2.30X 1072
3.07X 102

count

@ 30
@ 10
@ 0

0.04

B e

0.12 0.16

gene ratio

0.08

BEEXERESKNKEGG EEAH

Fig. 6 KEGG enrichment analysis of potential pathway targets
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