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Dr. Pustimbara began her research on the utilization of 5—aminolevulinic acid (ALA) in 2019, while
she pursue her studies in Japan. ALA is a natural amino acid that is generally produced by the
body, but can also be used exogenously for supplements and therapy. Although commonly used
for photodynamic diagnosis in cancer for medical purposes today, ALA also has great potential
for its use in drug therapy in cases of other diseases.

Dr. Pustimbara started her research by conducting trials on the use of ALA in stem cell cultures
of a rare disease, namely Mitochondrial encephalomyopathy, lactic acidosis and stroke—like
episodes or known as MELAS syndrome. To date, there is no treatment that has a significant
effect on the disease and Dr. Pustimbara found that by utilizing the iPS cell line, the use of a
combination of ALA and SFC can improve the expression of proteins related to mitochondrial
function. In addition, research was also carried out on the differentiation process of pre—
adipocyte cells, where the use of ALA and SFC can significantly reduce the amount of fat cell
production at the end of the 3T3-L1 differentiation process.



When undergoing her doctoral studies, Dr. Pustimbara used a different combination for her
research, namely the use of ALA and Hemin for cancer cells. Hemin is an iron—containing
porphyrin with chlorine that can be formed from a heme group, which is commonly found in the
blood. Research using gastric cancer cells shows that the use of ALA and Hemin can reduce
cancer cell viability by up to 18%, by increasing PpIX accumulation and ROS production in cells
(Pustimbara et al., 2024). Apart from being the first study to find this, the combination of ALA
and hemin can be an alternative in the use of photodynamic therapy in cancer disease

applications.
Control ALA+Hemin

Figure 1. Confocal microscopy result of PpIX, ROS, and Iron Homeostasis change after Hemin,
ALA, and combination of ALA+Hemin treatment in cancer cells.
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