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Photon-mitochondria interaction and the effects on quantum
regimes

PEREZ, A. S.}; BAGNATO, V. S.%; INADA, N. M.t; MEZZACAPPO, N. F.1; VERCESI, A. E.2; CAS-
TILHO, R. F.2
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Photodynamic therapy (PDT) has been widely used and its an approved photo- activated and non-
invasive medical technique for treatment of several diseases, including different cancer types, obesity
and infections. It involves administration of a photosensitizing agent which is activated by a specific
wavelength. Its results in a sequence of chemical and biological processes that generates reactive oxygen
species (ROS), the excesses of this species leads to an irreversible sick cells photodamage. Mitochondria
are among the targets of photodamage, it is believed that once mitochondrial membrane permeability is
affected by radiation it leads to cell apoptosis. (1) Mitochondria are membrane-bound organelles primary
responsible for the production of adenosine triphosphate (ATP), due the high-energy in the phosphate
bond it provides energy for innumerable reactions within the cell. Differently of other intracellular or-
ganelles, mitochondria have two distinct membranes and they own genome. These organelle structures
are variable depending on the cell type, in general can assume spherical and elongated shapes. In mul-
ticellular organisms, mitochondria can have variable morphologies once different tissues have distinct
energy needs. (2) Despite reported demonstrations in cell and tissues the mechanism which involve
mitochondria-electromagnetic radiation interaction in phototherapy is still poorly understood. Evidence
of the importance of the mitochondria in the cell death due PDT has been reported, however the con-
clusions around the death process remain controversial. Our purpose is investigating the response of
mitochondria-photon interaction and its quantum effects. Isolated mitochondria from rat liver using the
differential centrifugation technique (3), will be lighted with different wavelengths in biological condition,
the mitochondria respiration will be controlled using Oroboros(R) equipment. Furthermore, Raman spec-
troscopy measurements are going to be used to obtain chemical and structural information that helps to
understand the possible mitochondria structure changes. Finally, we are going to associate ultrasound,
ultraviolet light, x-ray and microwave to investigate the response of mitochondria to these radiations.
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