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Mechanism of hepatotoxicity of Rhei Radix et Rhizoma by network pharmacology
and molecular docking

HUANG Qiao-bo, LIU Ming-ping
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Abstrat: Objective To explore the mechanism of hepatotoxicity of Rhei Radix et Rhizoma by network pharmacology and molecular
docking. Methods Potential hepatotoxic components of rhubarb were retrieved from TCMSP and literature. The component target
was obtained by Swiss Target Prediction database, and the human hepatotoxic related targets were obtained by GeneCards and OMIM
databases. The components obtained from Venn diagram and disease common targets were analyzed using STRING database for PPI
network analysis, the “Rhei Radix et Rhizoma - hepatotoxicity targets” network was constructed using Cytoscape software, and the GO
and KEGG pathway enrichment were performed using DAVID database. Some of the core components of hepatotoxicity were
moleculically docked with key targets. Results A total of 724 targets corresponding to 21 potential hepatotoxic components of Rhei
Radix et Rhizoma, 957 targets related to human hepatotoxicity, and 151 common targets of Rhei Radix et Rhizoma and hepatotoxicity
were obtained. The core components of rhubarb may be rhein, chrysophanol, B-sitosterol, emodin-1-O-3-D-glucoside, emodin methyl
ether diglucoside, aloe emodin, etc. The key targets may be ALB, AKT1, TP53, etc. KEGG pathway showed 139 signaling pathways
indicating that cancer pathway and prostate cancer pathway may play a key role in the hepatotoxicity of Rhei Radix et Rhizoma. The
results of molecular docking showed that the core components of Rhei Radix et Rhizoma hepatotoxicity interacted well with key targets.
Conclusion Rhei Radix et Rhizoma causes hepatotoxicity through a multi-component, multi-target-multi-pathway mechanism.
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RICEATZ 2B R 5 15 iE i3 FERCo S PR LA ORI AR A7 X R P 24, KSR
TRIPHTARNE. (et s ™, KA A ERATEETE. Bk, B BRARIUR AT

Weis BHEA: 2023-09-22
TEHE M W9, LRt EENEREMELLESETAMA. E-mail: 2127369854@qg.com
*BIEEE: XWAF, #0%, WLASH, FENEFLEML S EEAZM. E-mail: liumingpingfly@163.com



+ 2066« HEIBHE 12 2023FE 12 H

AR b A

Drugs & Clinic Vol. 38 No. 12 December 2023

BRPEAERIMLE], DA RN A EERE . T
SRR, WL 2GRN 5 B R ARAE 2 T 5 AT
PR 7 P R B2 B ST B, T A A R 4% 24 HE 2
AIPE S Atk R GO . T A&
PIHIAS BRI, 43X 43 R n] DUl i B 40 2454
WEMSEAESMES, WNEIImgs ek
i A HEE, BRI O s S O S bR 2
TR Mo AWK 2 P AR AR 45 S8R 1 K%
T ERPERIARZ g AR i e BE BN, it
— IR A KBS TR IR R .
1 #MRSEE
1.1 KEFEMRSFEBERFSHER S BIFIE

TCMSP E#i FedmAN “ K37, RGBTV AL
55, UAEYIFIRE (OB) =30%F125251% (DL) =
0.18 NAcMFIEAT IR e . X R SCHRNT 97 128 1 K B
FS53 TEAT T2 14 50 UE R R AR 75 T B PR R4
12 KEFEMURBEFSER S ERE SR TN

7E PubChem 45 4 N\ TCMSP 4 P3RBT
T T B A B SR 3R I T TR B 1 R 4 X B
InChiKey 155, ¥ KBS ¥ NA5#E Canonical
SMILES #& 3, A\ SwissTargetPrediction ## %,
SRAF R TTE T B 70 I 23 14 il 20 #E 55, 456 TCMSP
HH PEXT KB R B R AT AN 7R
1.3 AZERFSMHEXIESAIIRE

7t GeneCards. OMIM %¥s % HH @ N\ “ liver
toxic”, A HE PR i ot 2 AR B NS EE A
SRR
14 FMKEASHEEERES

¥ 1.2 WUR IR KB R T R 5 1.3 W0
TR AN R B S SAEL TR A
e 4R, BPATBeR K e g e /e R AL
1.5 “KERS - FFESHERER" MENEER
¥l 5 B i

¥ 1.1 TR I R TG P S T A BT A 1 o
5 1.4 TR USSR BRI B MR AR AR F A s R N0
it Cytoscape 3.9.1 ¥, #A7 “ RIS - N
YRR A7 W2%. FIF Network Analyzer T g ik
1Z M2 degree {EHEA T 5 AL, BPATREZ K
AL O B
1.6 ZEBAHEEMER (PPI) MEHHERXERS
B ik

W 1.4 TN SRAG I B B3 PR 7 A FH 2k DA
AN STRING #7133 PPI R 4% N L 48

RAHEAEREAE, FIH Cytoscape 3.9.1 K AFH#EAT AT
WAL 4T . % Network Analyzer T RE 57 1% 1% 9 2%
o degree {HHEA HT 5 ALHE &, BRI RE & K # 8
PE B 1
1.7 E&ESH

F R BRI L R AAE DAVID %
e, HHATIEEIAE (GO) TRk 42/ M fl st #f
N 53 RNH G R4 (KEGG) (55 1E & £,
I
1.8 FXiEE

KH PDB. TCMSP ¥ e 3k 45 25 11 ot 45 44 F1l
ot o 45%9, R AutoDock 8K /Ny FiE
H AT PN, Pymol B 3520 ¥ R 47 ]
AL ST -
2 R
21 KEEREFFHERS

IS TCMSP £ 2 i e 19 21 g 10 3% P i
16 F (& 1), HA7FVEF E (sennoside E_qt) K3
WRNMOCHE S, Mo sr. 456 CmkikiE, HAME
PERRIERR T A (rheinoside A) [, K3 2 Ik
( physcion ) . K #% By ( chrysophanol ) . K % %
(emodin). % & T7F (gallicacid) @, £&HKETIL
ZREWE THRE C(epigallocatechin gallate) [©16 i,
AR H] 210 PPy

®1 KRAREFEMEHRS

Table 1 Candidate active ingredients of Rhei Radix et
Rhizoma
Mol ID Molecule Name OB/% DL
MOL002235 eupatin 50.80 0.41
MOL002251 mutatochrome 48.64 0.61
MOL002259 physciondiglucoside 41.65 0.63
MOL002260 procyanidin B-5,3'-O-gallate 31.99 0.32
MOL002268 rhein 47.07 0.28
MOL002276 sennoside E_qt 50.69 0.61

MOL002280 torachrysone-8-O-p-D-(6'-oxayl)- 43.02 0.74
glucoside

MOL002281 toralactone 46.46 0.24

MOL002288 emodin-1-O-B-D-glucopyranoside 44.81 0.80

MOL002293 sennoside D_qt 61.06 0.61
MOL002297 daucosterol_qt 35.89 0.70
MOL002303 palmidin A 32.45 0.65
MOLO000358 pB-sitosterol 36.91 0.75
MOL000471 aloe-emodin 83.38 0.24
MOL000554 gallic acid-3-O-(6"-O-galloyl)- 30.25 0.67

glucoside
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Table 4 Binding energy of core components of Rhei Radix et Rhizoma and key targets
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Fig. 6 Results of partial docking between core components of Rhei Radix et Rhizoma hepatotoxicity and key targets
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