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Background: Cancer has been ranked as the second leading cause of mortality worldwide, accounting for 

more than nine miliion causalities during the last year. The genus Euphorbia comprises one of the 

widespread genera of medicinal plants distributed throughout the tropical regions of Pakistan, India and 

China.  Various species of Euphorbia are traditionally being implicated as a folk medicine for the treatment 

of different ailments such as warts, eczema etc. E. milii has been reported to possess various phytochemicals 

such as cycloartenol, amyrin acetate, triterpenes, lupeol acetate, flavonoids, and lectin. In our search for 

chemopreventive agents from Asian flora, this study was undertaken to evaluate the antioxidant and anti-

proliferative potential of the different fractions of methanol extracts of E. milii plant which is traditionally 

being used to treat hepatic disorders. 

Objective: To Investigate the Phytochemicals in different fractions of E. milii. To reveal the cytotoxic 

potential of E. milii fractions against different cancerous cell lines. Identify key phytoconstituents 

responsible for biological potential of E. milii. To investigate the binding modes of phytoconstituents in 

their respective targets.  

Methodology: Various extracts of E.milli were prepared. Various assays were performed of the extracts 

such as anti-oxidant assay, cytotoxic assay, RT-PCR, Western Blot. The extracts were also subjected to 

GC-MS analysis. Computational studies were performed for molecular docking and simulation studies.  

Results: The chloroform fraction (Em-C) of E. milii methanol extract showed the highest antioxidant 

activity (IC50: 6.41 ± 0.99 µg/ml) among all studied fractions. However, in a human cervical cancer cell 

line (HeLa), Em-C demonstrated a non-significant difference in cytotoxicity (22.1 ± 0.8 µg/ml) when 

compared with that of 5-FU (IC50: 6.87 ± 0.5 µg/ml). The GC–MS analysis of Em-C revealed the unique 

presence of cyclobarbital (CBT) and benzodioxole derivative (BAN) as major constituents. Furthermore, 

molecular docking of compounds BAN, CBT, and MBT into the binding site of different molecular targets 

i.e. cyclin dependent kinase 2 (CDK2), thymidylate synthase (TS), caspase 3, BCL2 and topoisomerase II 

was carried out. Compounds BAN and CBT have demonstrated remarkable binding affinity towards CDK2 

and thymidylate synthase, respectively. 

Conclusion: Molecular dynamic simulation studies have further confirmed the finding of docking analysis, 

suggesting that CDK2 and TS can act as an attractive molecular target for BAN and CBT, respectively. It 

can be concluded that these E. milii phytoconstituents (BAN and CBT) may likely be responsible for anti-

invasive activity against HepG2 cells. 


