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Abstract

Melanoma is the most aggressive subtype of skin cancer with high invasive potential and rapid metastasis to other
organs. Recently, the role of physical exercise in the prevention and treatment of cancer has gained significant
attention. Pineapple belongs to the Bromeliaceae family and the Bromelioideae subfamily, and its anti-cancer
properties have been discussed. TNF-o operates through the NF-KB pathway, leading to an increase in Cyclin D1
expression. In many cases, TNF-a binding to Tumor Necrosis Factor Receptor 1 (TNFR1) activates the NF-KB
transcription pathway, which leads to the inhabitation of apoptosis through upregulation of the cellular inhibitor
of apoptosis protein 1(1AP1). Therefore, the porpose of this study was to investigate the TNF-a concentration in
liver tissues after pineapple extract consumption in melanoma-induced mice. This study was conducted on 16 C57
strain mice, divided into two groups: control and pineapple extract. After tumor induction in mice, a resistance
training program and pineapple extract administration at a dose of 300 mg/kg were carried out through gavage for
six weeks. After tissue sample collection, the TNF-a concentration in liver tissues was measured. The data were
analyzed using one-way analysis of variance, and a significance level of p<0.05 was considered. The findings
demonstrated a significant reduction in TNF-a concentration in the pineapple group compared to the control group
(p<0.01).
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EXTENDED ABSTRACT

Introduction

Cancer is a leading cause of mortality worldwide, affecting populations across all income levels. Melanoma, a
type of skin cancer, arises from the malignant transformation of melanocytes. The global prevalence of melanoma
is rapidly increasing, posing significant public health challenges. Tumor necrosis factor-alpha (TNF-a) is a key
pro-inflammatory cytokine implicated in cancer. TNF-a is a multifunctional molecule that plays critical roles in
apoptosis, cell survival, inflammation, and immune regulation. While TNF-o exhibits numerous antitumor
properties, recent studies indicate its association with certain malignancies. Elevated TNF-a levels are also
significantly implicated in cancer cachexia. Conventional treatments, including surgery, chemotherapy,
radiotherapy, and hormone therapy, are effective in only half of cancer cases. Physical activity has emerged as a
complementary therapy and aids in the rehabilitation of chronic diseases, also evidences demonstrate that
moderate-intensity exercise reduces cancer-related mortality. Probiotics represent another factor influencing the
induction or inhibition of TNF-a expression and, consequently, the simulation or suppression of the immune
system. Pineapple serves as an excellent substrate for the growth of probiotic bacteria such as Lactobacillus and
Bifidobacterium, offering potential as a functional food matrix. Bromelain, an enzyme extracted from pineapple,
is widely used in medical applications and has demonstrated anticancer properties in various studies. However,
due to the limited research on bromelain’s effects on cancer cells, further investigations are required to fully
understand its potential. This study investigates the combined effects of resistance training and pineapple extract
on TNF-a levels in the liver tissue of melanoma-bearing mice. The findings aim to highlight the antioxidant and
anti-inflammatory properties of pineapple in conjunction with the therapeutic benefits of exercise for cancer
patients.

Methodology:

The study population consisted of male C57BL/6 mice. A total of 32 male mice, aged 6-8 weeks and weighing
12-14 grams, were randomly divided into four equal groups: control, resistance exercise, pineapple extract, and
resistance exercise + pineapple extract. Fresh pineapples were washed, sliced into thin rings, dried in a shaded
area, and contamination-free environment. The dried fruit was ground into a fine powder. Pineapple extract was
prepared by macerating the powder in 85% ethanol at 4°C, using a ratio of 50 mL ethanol per 7 grams of pineapple
powder. The extract was centrifuged, diluted with distilled water, and prepared as a 20% solution. Normal saline
and pineapple extract (300 mg/kg body weight) were orally administered via gavage. The B16F10 melanoma
cell line was obtained from the Pasteur Institute of Iran. Cells were cultured in RPMI medium supplemented with
10% fetal bovine serum (FBS) and penicillin-streptomycin antibiotic. Resistance exercise involved climbing a
resistance ladder (1 m length, 85° incline, 2 cm spacing between rungs) three times per week for six weeks. During
the first week, mice performed the exercise without weights. From the second week, performed equivalent to 15%
of the weight. In third week, during the first training session in order to perform the first repetition 25% of the
mice’s body weight were attached to their tails. The weight was gradually increased to 50%, 75%, and 100% of
the body weight over subsequent repetitions in later weeks. Data were analyzed using SPSS 22 software.

Results:

The results revealed that resistance exercise combined with pineapple extract significantly reduced TNF-a levels
in liver tissue. Additionally, weight measurements indicated a reduction in the body weight of experimental groups
compared to the control group, with the most pronounced weight loss observed in the exercise + pineapple group.

Discussion and Conclusion

The transcription factor NF-kB (Nuclear Factor-kB) is a pivotal regulator of pro-inflammatory cytokines. TNF-a.

binds to specific receptors (CD s 40 TNF-RII<RI) causing the recruitment of TNF receptor-associated factors
(TRAFs) that activate NF-kB. This activation leads to the production of pro-inflammatory cytokines such as IL-
1B. NF-«B is a key regulator of cellular responses, belonging to a group of transcription factors that are rapidly
activated without the need for new protein synthesis. This enables NF-«B to be the primary responder to harmful
cellular stimuli. The activators of NF-«kB activity are highly diverse and widespread. Furthermore, activation of
NF-kB in these cells can produce reactive oxygen species (ROS), which can cause DNA damage in non-malignant
cancer cells. In addition to DNA damage, NF-kB activation leads to the expression of anti-apoptotic genes,

promoting further malignancy. Regular physical exercise through upregulation of antitumor agents and apoptotic
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pathways (IFN-y, IL-2) while reducing inflammatory markers (TGF-p, IL-6, MCP-1, TNF-o, NF-xB, and IL-1p)
significantly inhibit tumor growth and improve cancer outcomes, including melanoma. Several studies have
attributed these beneficial effects of exercise to its anti-inflammatory properties. Based on the findings of this
study, resistance exercise combined with pineapple extract significantly reduced TNF-a levels in the liver tissue
of melanoma-bearing mice.
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