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Abstract

Objective:

(1) In order to fill the gap in the study of chemical composition and biological activity of thi
s plant, multidrug resistance (MDR) reversal activity was oriented to isolate the active parts and a
ctive constituents from FEuphorbia uralensis.

(2) Combining computer virtual screening and in vitro experiments, to predict the potential M
DR reversal active components in Xinjiang endemic Euphorbiaceae, and to provide theoretical basi
s for the development and application of Xinjiang endemic Euphorbiaceae.

Methods:

(1) Using Silica gel column chromatography, Silica gel column chromatography, Flash chromat
ography, Semi-Preparative HPLC and other techniques to separate the effective parts and active ing
redients of Euphorbia uralensis. Structural identification of compounds using modern spectroscopic
techniques such as 1D and 2D NMR, Ultraviolet and Visible Spectrum (UV), Fourier Transform in
frared spectroscopy (FT-IR) and High-Resolution Mass Spectrometry (HRMS). The CCK-8 method
was used to detect the MDR reversal activity of the active site and the single compounds.

(2) Construction of “C-T” and “C-T-P” networks between Xinjiang endemic Euphorbiaceae an
d MDR through network pharmacology to obtain core components and key targets,and analysed the
ir binding sites and affinities using molecular docking. The CCK-8 method was used to validate th
e MDR reversal activity of the predicted components.

(3) For the isolated and screened active ingredients, Molecular Dynamics (MD) were used to
explore the molecular mechanism of action, and the pathways by which they exerted MDR reversa
1 effects were analysed by Western Blotting and Rh123 accumulation assays.

Results:

(1) The effective parts of Euphorbia uralensis were dichloromethane extract (Fr-E) and Fr-E-
3 stream, from which 17 monomer compounds were isolated and identified, including one new co
mpound: 3f-(2”’-dehydroxy-3”’-methyl-L-rha)-124-[(3’,4’-trimethyl-1-0x0-2-pentenyl)oxy]-17a-acetyl-84,
145-dihydroxypregn-104,134-dimethyl-9a-hydrogen-5-en-20-one (EUD-1). 16 known compounds: (+)-1
oliolide (EUD-2), ginsinsene (EUD-3), Betulin (EUD-4), (24R)-24-Ethylcholest-4-en-3one (EUD-5),
(-)-B-Sitosterol (EUD-6), Oleanolic acid (EUD-7), Dibutyl Phthalate (EUD-8), 2-methylhexyl-pentyl-t
erephthalate (EUD-9), Dihexyl phthalate (EUD-10), tetracosanoic acid(EUD-11), 2,6,10,14-tetramethy
1-18-butanecarboxy-methylene-henecos-12-en-17-ol (EUD-12), octadecanoic acid (EUD-13), P-Hydro
xy benzaldehyde (EUD-14), Naringenin (EUD-15), Liquiritigenin (EUD-16), Punigratane (EUD-17).
Meanwhile, 22 chemical components including Trierponoides, fatty acids, and long-chain aliphatic h
ydrocarbons were identified from the petroleum ether site by GC-MS. Among these compounds, E
UD-1, EUD-2, EUD-15 and EUD-17 exhibited good MDR reversal activity, with EUD-17 showing

the best activity (RF=3.5).

(2) The results of network pharmacology showed that 38 active ingredients in the compound I
ibrary of Xinjiang endemic Euphorbiaceae were screened for their pharmacological properties. We
obtained 388 potential target genes for active ingredients and 1732 MDR related genes, including
183 targets at the ingredient-disease interface. The top 5 core target proteins were ABCB1, ABCG
2, MAPK3, AGTRI1, and STAT3. GO and KEGG enrichment analyses showed that Xinjiang endem
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ic Euphorbiaceae exerted its MDR-reversal activity mainly through apoptosis, antifolate resistance,
pancreatic cancer, ErbB and other signalling pathways. The molecular docking results showed good
binding energy between the core components D37 and D38 and the core target proteins, and the
MDR reversal activity of compound D37 was more significant (RF=2.8).

(3) Compounds EUD-17, D37 and the core protein ABCB1 bind to several amino acids throu
gh hydrogen bonding, hydrophobic interactions and n-m stacking, The binding energies were EUD-1
7-ABCBI1 (-6.1 kcal/mol) and D37-ABCB1 (-8.9 kcal/mol).In addition, EUD-17 and D37 did not a
Iter ABCB1 protein expression, but were able to increase the accumulation of the ABCB1 protein
substrate Rh123 with significant effects.

Conclusion:

(1) Seventeen compounds, including triterpenoids, flavonoids, steroids, alkaloids and fatty acid
analogues, were isolated and identified from the effective parts (Fr-E and Fr-E-3) of Euphorbia ur
alensis. All the monomer compounds were isolated for the first time from Euphorbia uralensis. A
mong them, compound EUD-17 showed the best MDR reversal activity.

(2) Combining computer virtual screening and in vitro experiments, the MDR-reversing active
components in Xinjiang endemic FEuphorbiaceae. Among them, compound EUD-17 showed the best
MDR reversal activity.

(3) Compounds EUD-17 and D37 have good binding energy and stable binding with ABCB1
protein. It mainly exerts MDR reversal effect by affecting the function of ABCBI1 protein..
Keywords: Euphorbia uralensis; Multidrug resistance reversal activity; active site; isolation and pur

ification; computer virtual screening
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Abbreviation
E & ] JESLAFR R4
ABCBI1 P-GlycoProtein p-HEEE H
BC Betweenness centrality HG AR
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C-T M %% Component-Target FS 73 -HE RN 4
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DOX Doxorubicin P 5 =
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GO Gene Ontology FE R A
HMQC Heteronuclear Multiple Quantum Correlation FIZBE T KIS
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