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5-aminolevulinic acid (5-ALA) is the sole source of heme
biosynthesis in mitochondria. Heme is crucial in the
functioning of cytochrome c and other enzymes involved
in oxidative phosphorylation (OXPHOS) and ATP
production. Enhancing mitochondrial functions can
reduce oxidative stress and lower reactive oxygen
species (ROS). Mitochondria produce ATPs by
metabolizing carbohydrates, lipids, and proteins.
Mitochondrial deficiency is now focused as the cause of
various aging-related diseases. Exogenous 5-ALA
enters the heme biosynthesis, energizes mitochondria,
enhances metabolisms, and potentially treats diseases
like type II diabetes. Heme activates heme oxygenase 1
(HO-1) and induces antioxidative, anti-inflammatory and
anti-viral activities. Cancer cells do not use oxygen in
mitochondria, which causes ferrochelatase deficiency
and accumulates protoporphyrin IX (PPIX), the last
precursor of heme. 5-ALA as an exogenous source of
PPIX has been applied to photodynamic diagnosis (PDD)
and therapy (PDT) as well as sonodynamic and
radiodynamic therapy (SDT and RDT) of cancers. 
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Life (ISSN 2075-1729) is an international, peer-reviewed
open access journal that publishes scientific studies
related to fundamental themes in life sciences. Some
papers are published individually, while others are
submitted for inclusion in special issues with guest
editors. You are invited to contribute a research article,
essay, or a review to be considered for publication.
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