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ABSTRACT

Objective: Targeted therapy of growth and immune factors may lead to more effective
inhibition of tumor proliferation and progression in melanoma cancer. The aim of this study was
to study the effect of six weeks of aerobic exercise and pineapple extract consumption on the
expression of heat shock protein 70 and extracellular matrix metalloproteinase inducer (CD147)
in tumor tissue in mice with melanoma cancer

Methodology: This basic-laboratory study was conducted on 20 male C57BL/6 mice with
melanoma cancer in four groups including control, aerobic exercise, pineapple extract, and
aerobic exercise-pineapple. After tumor induction, the exercise program was performed for six
weeks and pineapple extract was gavage at a dose of 300 mg/kg. The weight and volume of the
mice's tumors and the expression of HSP70 and CD147 genes in tumor tissue were measured by
RT-PCR, and the data were analyzed using one-way analysis of variance, two-way analysis of
variance, and post hoc analysis. The significance level was considered to be P<0.05.

Results: Based on the results, a significant decrease in tumor volume and a decrease in HSP70
and CD147 gene expression in tumor tissue were observed in the aerobic exercise and pineapple
exercise groups

Conclusion: Moderate-intensity aerobic exercise with pineapple extract, with positive effects
such as a decrease in body weight and tumor volume, by reducing HSP70 and CD147 gene
expression in tumor tissue, probably leads to a slowdown in the progression of melanoma and
helps regulate growth and immune factors in melanoma.
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Extended Abstract

Introduction and State of Problem

Melanoma is one of the most aggressive and treatment-resistant types of cancer worldwide.
Targeted modulation of growth and immune-regulatory factors may provide more effective
inhibition of tumor proliferation and progression. Heat shock protein 70(HSP70)has been linked
with tumor initiation, progression, and survival in various cancers, while extracellular matrix
metalloproteinase inducer (CD147),also known as Basigin, plays a critical role in tumor
invasion, apoptosis resistance, and glycolytic metabolism. Molecular studies suggest that
HSP70 subunits stabilize the CDI147 protein by inhibiting ubiquitin—proteasome
degradation,thereby suppressing lactate formation and glycolysis, which in turn can inhibit
tumor cell metastasis and migration. However,no previous research has directly examined the
effects of aerobic exercise and pineapple extract on HSP70 and CD147 gene expression in
melanoma tumor tissue.Thus, this study aimed to investigate the effects of six weeks of aerobic
training and pineapple extract administration on HSP70 and CD147 gene expression in tumor
tissue of melanoma-bearing C57BL/6 mice.

Methodology

Thirty-two male C57BL/6 mice (6—8 weeks old, 12—14 g) were purchased from the Pasteur
Institute and randomly divided into four groups (n=8 each): Control, Aerobic Exercise,
Pineapple Extract, and Aerobic Exercise + Pineapple Extract. After one week of
acclimatization, melanoma cells were injected subcutaneously. One week after tumor formation,
the intervention began. The aerobic training consisted of treadmill running for six weeks (5
sessions/week), with progressive intensity from 6 to 16 m/min (69-81% VO,max) for 20-30
min per session. Pineapple extract was administered orally at 300 mg/kg body weight daily.
Tumor volume was measured weekly with a digital caliper using the formula V = 7/6 x (w X
L?). After six weeks, animals were sacrificed, and tumor tissues were collected for RT-PCR
analysis of HSP70 and CD147 gene expression. Data were analyzed using one-way and two-
way ANOVA with Bonferroni post-hoc tests (P < 0.05).

Results

Aerobic exercise and pineapple extract led to a reduction in both tumor volume and gene
expression of HSP70 and CD147, with the combined intervention producing the most
significant decrease (P<0.01).

Variabel Standard Significance
Groups Mean ..
Deviation Level
control 15.1 8.9
. exercise 15.87 1
Weight(gr) pinapple 14.1 5.29
E&P 14.1 8.48
Toumor control 3799.882 81.44
Volume exercise 2804.799 771.79 0.001
(MM3) pinapple 2694.739 64.22 )
E&P 1093.774 38.13
HSP70 control 1.00 0.00

0.001
Fold ) exercise 0.035 0.002



(cheng pinapple 0.25 0.07
E&P 0.031 0.026
CD147 control 1.00 0.00
(Fold exercise 0.63 0.22 0.002
cheng) pinapple 0.33 0.25
E&P 0.24 0.21

moderate intensity aerobic exercises with pineapple extract, despite the positive functional
effects such as reducing body weight and reducing tumor volume, by reducing the expression of
HSP70 and CD147 genes in tumor tissue, can probably lead to slowing down the progress of
melanoma disease and regulating the factors growth and immunity in melanoma cancer and be
considered as a promising and effective strategy for cancer prevention and treatment.
This study received no funding from public, commercial, or non-profit Organizations.

This research is the first to investigate the synergistic effect of combined exercise and a novel
extract on melanoma, no previous research has directly examined the effects of aerobic exercise
and pineapple extract on HSP70 and CD147 gene expression in melanoma tumor tissue.

Controlling the diet, calculating calories, and directly measuring aerobic power can be
performed with greater accuracy
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