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Articulo de tesis
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Resumen: La fotobiomodulacion (FBM) es una terapia no invasiva que modula la actividad mitocondrial y la regeneracion tisular;
sin embargo, sus mecanismos subyacentes aiin no se comprenden completamente. Las células estromales mesenquimales (MSC) se
utilizan ampliamente en aplicaciones regenerativas, pero presentan una supervivencia y capacidad proliferativa limitadas in vivo, lo
que restringe su eficacia clinica. Si bien se ha demostrado que la FBM mejora la proliferacion de las MSC e influye en la dinamica
mitocondrial, su efecto sobre la transferencia mitocondrial horizontal, un mecanismo regenerativo clave, permanece en gran
medida inexplorado. En este estudio, se evalud el efecto de la FBM con luz LED roja sobre la proliferacion y la transferencia
mitocondrial horizontal en WJ-MSC humanas aplicando un disefio experimental in vitro con dosis de energia de 0.9, 5.4 y 8.1
mJ/cm? (10, 60 y 90 s de irradiaciéon). La proliferacion se cuantificod por citometria de flujo y la transferencia mitocondrial
mediante co-cultivos analizados por microscopia de fluorescencia. Los resultados indicaron que las dosis de 5.4 y 8.1 mJ/cm?
incrementaron significativamente la proliferacion celular (1.15 y 1.25 veces, respectivamente) en comparacion con el control. Sin
embargo, no se observaron cambios significativos en la frecuencia de transferencia mitocondrial para ninguna de las dosis
evaluadas. Se concluyd que el tratamiento de 5.4 mlJ/cm? constituye la condicion Optima para estimular la proliferacion de
WI-MSC. Sin embargo, bajo los parametros fisicos analizados, la FBM no promueve la transferencia mitocondrial horizontal, lo
que sugiere que este mecanismo requiere de estimulos adicionales o condiciones de estrés microambiental para ser potenciado.

Palabras clave: células estromales mesenquimales, fotobiomodulacion, luz roja, proliferacion celular, transferencia mitocondrial

Abstract: Photobiomodulation (PBM) is a non-invasive therapy that modulates mitochondrial activity and tissue regeneration;
however, its underlying mechanisms are not yet fully understood. Mesenchymal stromal cells (MSCs) are widely used in
regenerative applications, but they exhibit limited survival and proliferative capacity in vivo, restricting their clinical efficacy.
Although PBM has been shown to enhance MSC proliferation and influence mitochondrial dynamics , its effect on horizontal
mitochondrial transfer, a key regenerative mechanism, remains largely unexplored. In this study, the effect of red LED PBM on
proliferation and horizontal mitochondrial transfer in human WJ-MSCs was evaluated using an in vitro experimental design with
energy doses of 0.9, 5.4, and 8.1 mJ/em? (10, 60, and 90 s of irradiation). Proliferation was quantified by flow cytometry, and
mitochondrial transfer was assessed through co-cultures analyzed by fluorescence microscopy. Results indicated that doses of 5.4
and 8.1 mJ/cm? significantly increased cell proliferation (1.15 and 1.25-fold, respectively) compared to the control. However, no
significant changes in mitochondrial transfer frequency were observed for any of the evaluated doses. It was concluded that the 5.4
mJ/cm? treatment constitutes the optimal condition for stimulating WJ-MSC proliferation. Nonetheless, under the analyzed
physical parameters, PBM does not promote horizontal mitochondrial transfer, suggesting that this mechanism requires additional
stimuli or microenvironmental stress conditions to be enhanced.
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