
 

 

 

Abstract (600 word limits) 

Introduction: Estra 1, 3, 5 triene-3,17β-diol (β-E) is a chemical form of estrogen that mediates the 

regulation of the activity of female reproductive system. The antioxidant potential of this compound 

has recently been investigated. We have identified this compound while analysing ethyl acetate 

partitioned fraction of aqueous bark extract of Terminalia arjuna. In our present work, we attempted 

to explore the antioxidant potential of aqueous solution of β-E in a chemically defined system. 

Procedure: Isolated goat liver mitochondria were co- and post-incubated with increasing 

concentrations of  β-E in presence and absence of Cu-ascorbate at pH 7.4 and 370C and also in a 

time-dependent manner. Results: Mitochondrial membrane lipid peroxidation, protein 

carbonylation and reduced glutathione content were found to be significantly altered following 

incubation with Cu-ascorbate system indicating towards the generation of reactive oxygen species. 

Decreased NADH autofluorescence, reduced activities of Krebs cycle enzymes, electron transport 

chain linked enzymes, mitochondrial DNA damage and ATP content confirmed generation of 

oxidative stress which was further supported by increased activities of Mn-superoxide dismutase 

and prooxidant enzyme xanthine oxidase. All these parameters were protected from being altered 

dose-dependently when increasing concentrations of β-E were co-incubated with liver mitochondria. 

However, these alterations could not be reversed following post-incubation of the system with β-E. 

Finally, the results of isothermal titration calorimetry revealed that β-E can prevent the binding of Cu 

and ascorbic acid with cytochrome c. Conclusion: β-E possesses not only a significant antioxidant 

potential, but also appears to possess binding capability with mitochondrial redox regulating 

electron carrier proteins to prevent oxidative stress induced mitochondrial dysfunction with no 

ability to reverse the changes. 
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