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Abstract

Background and Purpose: Systemic inflammation in prostate tissue is a critical factor in the progression
of prostate cancer (PCa). This study aimed to investigate the concurrent effects of aerobic training (AT)
and gallic acid (GA) supplementation on selected inflammatory markers in prostate tissue following

orthotopic implantation of LNCaP tumor cells.

Materials and Methods: Thirty-five male rats (10—12 months old; 260-300 g) were randomly assigned to
five groups: (1) PCa control, (2) sham (GA solvent; Sh), (3) GA, (4) AT, and (5) AT+GA. Additionally,
seven healthy rats were included as a healthy control (HC) to assess baseline inflammatory marker
expression. Exercise groups underwent an eight-week aerobic training program consisting of five sessions
per week, with running at 15 m/min on a 15° incline for 30—60 minutes per session. GA was administered
daily by gavage at a dose of 20 mg/kg. Gene expression levels of vascular endothelial growth factor
(VEGF), colony-stimulating factor-1 (CSF-1), and chemokine ligand 3 (Cxcl3) were quantified using qRT-
PCR. Shapiro-Wilk tests, one-way analysis of variance, and Tukey's post hoc test were performed using

SPSS version 22 software, with a significance level of 0.05.

Results: VEGF, Cxcl3, and CSF-1 expression levels were significantly higher in the PCa group compared
to the HC (P< 0.001). All intervention groups (AT, GA, and AT+GA) showed significantly reduced
expression of VEGF, Cxcl3, and CSF-1 relative to the PCa controls. Notably, the AT+GA group exhibited
significantly lower VEGF, Cxcl3, and CSF-1 levels than either AT or GA alone. Comparisons between the
AT and GA groups revealed lower VEGF in the GA and lower CSF-1 in the AT (P <0.002).

Conclusion: Although AT and GA individually modulate overlapping pathways to reduce Cxcl3, VEGF,
and CSF-1, their combined application appears to exert a more pronounced effect on inflammatory
signaling pathways in the orthotopic LNCaP prostate tumor model, despite engaging partly distinct

molecular mechanisms.
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