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Abstract

The aim of the present study was to investigate the effect of six weeks of aerobic
exercise combined with lycopene supplementation on the expression of PI3K and
mTOR genes in the breast tissue of BALB/c mice with induced cancer. This basic,
experimental study was performed on 50 female Balb/C mice. The study groups
included a healthy control group, a patient group, a patient group with a period of
treadmill training (Model + Treadmill), a patient group with lycopene
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supplementation (Model + lycopene), and a patient group with a period of
treadmill training and lycopene supplementation (Model + Treadmill + lycopene).
They were randomly divided into 5 groups of 10 each. The training program
included running on a treadmill at a speed of 20 m/min for 30 minutes per day,
five days per week, for a period of six weeks. The mice in the supplement group
also received 100 mg/kg of lycopene orally daily. The data collected were
statistically analyzed using SPSS version 26 software. Two-way ANOVA was
used to evaluate the effects of treadmill training, lycopene supplementation, and
the interaction between treadmill training and lycopene supplementation on PI3K
and mTOR gene expression after the intervention. The results showed that the
interaction between aerobic training and lycopene supplementation on PI3K gene
expression was statistically significant (p=0.022); the eta square indicated that the
interaction between treadmill training and lycopene supplementation explained
50% of the PI3K changes. In other words, 50% of the observed difference in the
mean PI3K of the studied groups was due to the interaction between treadmill
training and lycopene supplementation. Also, both interventions independently
significantly decreased mTOR gene expression in breast tissue (p<0.01).
Regardless of treadmill training, lycopene supplementation alone led to a decrease
in mean mTOR. The eta squared showed that the effect of lycopene
supplementation explained about 63% of the mTOR changes. Based on the
results, the combination of regular aerobic exercise with daily lycopene
consumption inhibited the PI3K/mTOR signaling pathway and reduced tumor
growth in an animal model of breast cancer. It seems that the synergy between the
antioxidant effects of lycopene and the metabolic stimulation caused by exercise
plays an important role in modulating cellular signaling related to cancer cell
proliferation and survival.
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