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This research is focused on three main important but related aspects of mitochon-
dria—the powerhouse organelles residing in the cell with their own genetic. materials. First, the
balance of interconnected netwark vs fragmented forms of mitochondria is adaptable to meta-
bolic need, development and strless conditions. Perturbation in this balance is likely ensuing the
next aspect. Second, bioenergetics—keeping the proton gradient across inner membrane
reflecting mitochondrial potential is the signature of healthy mitochondria and adequate supply
of cellular energy in the form of ATP. Third, quality control of mitochondria—the process of
recognition of damaged mitochondria and proper removal by lysosomal degradation of the
whole organelle, namely mitophagy. Using a rare heritable form of blindness, namely Leber’s
hereditary optic neuropathy (LHON), as a model, we ask the question whether the three
aspects related to mitochondria involve in the expression of disease or not. The basis of LHON
disease is the mutation in the genetic material inside the organelle. Even though, all cells are
full of mitochondria with the mutation—there is only 50% chance of developing the disease in
male and to a lesser extent in female. The three aspects of mitochondria are also the mainstay
of many age-related diseases in nowadays Thai society e.g. Alhzeimer disease, Parkinson
disease as well as cardiovascular disorders. With the advent of automated optic system plus
image ﬂanalysis software, unbiased-measurement of mitochondrial fission, membrane potential
and quality control are emerged as important key not only to study the disease mechanism but
also the for drug screening. Here, we reported using the three aspects of mitochondria to
answer the question on disease expression in LHON. There are more than one mechanisms to
prevent or to get the disease of course. One of the mechanism we uncover is the mitophagy. In
one family, the patient who already develop the disease seemed to have limited ability to get rid
of damaged mitochondria while his relative had higher levels of mitophagic activity resulting

borderline energetic status.
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