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Abstract: Objective To explore the mechanism of action of Rhei Radix et Rhizoma in treatment of diabetic constipation based on
network pharmacology and molecular docking techniques. Methods The chemical components of Rhei Radix et Rhizoma were
screened by searching the TCMSP, TCMIP, and BATMAN databases, and the targets related to diabetes and constipation were selected
from the GeneCards and OMIM databases. The intersection analysis of the target points of the screened chemical components and the
disease-related target points was conducted to obtain the intersection target points. PPI network diagram was constructed based on the
STRING database, and the “drug - active component - potential target” network was built using the Cytoscape v3.9.1 software. The
potential target points were subjected to GO and KEGG enrichment analysis using the Metascape database. Molecular docking was
performed using the AutoDock software. Results A total of 5 potential active ingredients of Rhei Radix et Rhizoma and 573
corresponding targets were screened, with 2 311 diabetic-related targets and 2 224 constipation-related targets, of which 147 were
common targets. GO and KEGG analyses revealed that eupatin, aloe-emodin, toralactone, (-)-catechin, (+)-catechin, rhein, and

kaempferol might treat diabetic constipation by regulating the PI3K-Akt signaling pathway, HIF-1 signaling pathway, MAPK signaling
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pathway, and AGE-RAGE signaling pathway. Molecular docking results showed that rhein exhibited the lowest binding energy with

EGFR, and all core active components showed good binding activity with their corresponding key targets. Conclusion Rhei Radix

et Rhizoma can treat diabetic constipation through multi-component, multi-target, and multi-pathway synergistic effects. Its core active
components mainly regulate key signaling pathways such as PI3K/Akt, HIF-1, MAPK, and AGE-RAGE, with stable binding to key

targets.

Key words: Rhei Radix et Rhizoma; diabetes constipation; network pharmacology; molecular docking; eupatin; aloe-emodin;

toralactone; (-)-catechin; (+)-catechin; rhein; kaempferol
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Table 1 Major active components of Rhei Radix et Rhizoma

e A %R AN F R DL OB/%
MOL002235  JF4HHE 360.34 0.41 50.80
MOL002251  58-3%-B-HA% & 552.96 0.61 48.64
MOL002259 K3 2% FE-8-O-B- e IH —hi 608.60 0.63 41.65
MOL002260  JR{t# & B5-3,3'- _-O-% & T HfE 730.67 0.32 31.99
MOL002268 KTk 284.23 0.28 47.07
MOL002276 &M E_qt 524.50 0.61 50.69
MOL002280 ¥t H B fi-8-O-B-D-(6'- Uk 5k ) - 4 B 480.46 0.74 43.02
MOL002281  ¥BH P 272.27 0.24 46.46
MOL002288 K3 % -1-O-B-D- Nt e 4] 2 #f £ 432.41 0.80 4481
MOL002293 KM+ D_qt 524.50 0.61 61.06
MOL002297  #H# M _qt 386.73 0.70 35.89
MOL002303 M K3 i A 510.52 0.65 32.45
MOL000358  B-#fi§ i 414.79 0.75 36.91
MOL000471  PEKER 270.25 0.24 83.38
MOL000554 ¥ & FHR-3-0-(6'-O- & T I L) - &) M £ 484.40 0.67 30.25
MOL000096  (0)-JL%KE 290.29 0.24 49.68
MOL000422 L2 286.25 0.24 41.88
MOL000492  (+)-)LFKH 290.29 0.24 54.83
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Table 2 SwissADME predicts the pharmacokinetic results
RS B Jaa R i Lipinski Ghose Veber Egan Muegge
PR High Yes Yes Yes Yes Yes
KR High Yes Yes Yes Yes Yes
VLA Py T High Yes Yes Yes Yes Yes
PERWER High Yes Yes Yes Yes Yes
()-ILEE High Yes Yes Yes Yes Yes
TS0 High Yes Yes Yes Yes Yes
(H)-JLEE High Yes Yes Yes Yes Yes
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Fig.1 Venn diagram of potential therapeutic targets of

Rhei Radix et Rhizoma in treatment of diabetes constipation
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Table 3 Characteristics of network nodes of the core targets in the PPI network

HA R 8k FEfE
ALB 1031.959816 0 0.007 299 270 89
Aktl 728.067 495 5 0.007 142 857 86
EGFR 464.680 732 8 0.006 578 947 7
Bcl-2 345.202 1355 0.006 711 409 7
CASP3 347.084 298 2 0.006 666 667 76
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