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			Abstract

			The effect of the flavonoid oroxylin A on the state of PTP (permeability transition pore) and oxidative phosphorylation of mitochondria was studied. It was shown that a flavonoid dose-dependently inhibits the discovery of PTP mitochondria, which is possibly due to its antioxidant properties.
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			Introduction

			Mitochondria are a mobile intracellular integrator of metabolic and ionic signaling. They generate adenosine triphosphate by oxidative phosphorylation, integrate signaling cascades leading to the release of proapoptotic factors, and form cellular signals, absorbing and releasing Ca2+ ions [1]. Thus, mitochondria regulates many physiological and biochemical processes that occur in cells and tissues of a living organism. Pathology reveals functional disorders of these structures involved in the regulation of permeability of mitochondrial membranes [2,3] and can be corrected with biologically active compounds. In this regard, it is relevant at present and is considered as one of special significance, aimed at elucidating the mechanism of action of potential pharmacological agents. Biologically active compounds, including flavonoids, have a very wide spectrum of action on biological objects, demonstrating antioxidant, cytoprotective, hepatoprotective, antihypoxic, membranotropic effects, etc. [4-7]. In the manifestation of some physiological effects of flavonoids on a cell, a certain role can be played by their ability to influence the energy and permeability of mitochondrial membranes. The purpose of this work was to study the effect of the flavonoid oroxylin A on the state of Ca2+-dependent PTP of rat liver mitochondria in in vitro experiments.

			Oroxylin A was isolated from the Scutellaria guttata plant. Mitochondria from the liver of white outbred rats were isolated by differential centrifugation [8]. The protein content of mitochondria was determined by the Biuret method [9]. The parameters of the state of Ca2+-dependent PTP of mitochondria were recorded 

by the change in light scattering of a suspension of mitochondria (0.3-0.4 mg protein/ml) at 540 nm [10]. The Incubation Medium (IM) contained (in mM): sucrose - 200, KH2RO4 - 1, succinate - 5, Ca2+ -EDTA buffer 0.02 - μM, Hepes - 20, Tris-HCl - 20, rotenone - 0.002, oligomycin - 1 µg/ml, pH 7.2. The data obtained were processed using the Origin 6.1 software package. A value of P <0.05 was considered as a criterion an indicator of the significance of differences. 
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			The introduction of the PTP inducer into the incubation medium of Ca2+ ions at a concentration of 10 μM causes mitochondrial swelling (Figure 1, control.) that indicates its transition to the open state. Cyclosporin A (CsA), a specific PTP inhibitor, prevents mitochondrial swelling under these conditions (Figure 1, CsA), i.e. PTP, despite the presence of Ca2+ ions, remains closed. Oroxylin A thus, at a concentration of 50 μM in the presence of Ca2+ ions, inhibits the opening of PTP by 18.6%, and when the concentration increases to 100 and 150 μM, it inhibits its opening by 45.6 and 69.7%, respectively, compared with the control. Thus, the results obtained indicate that oroxylin A has a concentration-dependent inhibitory effect on rat liver PTP. 

			Based on the results obtained in the previous series of experiments, it could be assumed that the induction of passive membrane permeability in the presence of various concentrations of oroxylin A will entail swelling of the organelles, which will cause a decrease in the membrane potential and the discovery of PTP. However, our results contradict this assumption. The experiments showed that oroxylin A simultaneously with an increase in passive permeability has an inhibitory effect on PTP. The observed effect of a flavonoid is probably related to its antioxidant properties [11], which manifest a stabilizing effect on membranes.

			Conclusion

			The transition of PTP to the open state is accompanied by swelling of mitochondria, a decrease in the membrane potential and rupture of the outer membrane, as a result of which the proteins of the intermembrane space, including proapoptotic ones, end up in the cytosol, where they can trigger one of the apoptosis pathways [12]. In human colon cancer cells, oroxylin A induces apoptosis by regulating uncoupling protein 2 (UCP2, regulating uncoupling protein 2). Moreover, its inhibition using siRNA UCP2 significantly increases the ROS-mediated activation of PTP in Caco-2 cells. Inhibition of UCP2 by oroxylin A led to a block of Bcl-2 transfer into the mitochondria, but PTP was in this state open [13]. Oroxylin A initiates apoptosis of HepG2 cancer cells along the mitochondrial pathway, but this mechanism involves the Mitochondrial Apoptotic Channel (MAC), but not PTP [14]. As our results showed, because under in vitro conditions, oroxylin A inhibits the discovery of rat liver PTP, it can be assumed that in the mechanism of oroxylin A-induced apoptosis, its effect on PTP is not significant. Thus, a dose-dependent inhibition of rat liver PTP opening by oroxylin A was shown, which is presumably associated with the manifestation of its antioxidant properties.
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Figure 1: The effect of various concentrations of oroxylin A on
the state of a Ca2+ -dependent mitochondrial megapore.





