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Extended Abstract

lar iNg and impaired redox

homeostasis. Activation of the insulin-like growth factor-1 (IGF-1) axis may promof cell proliferation and survival,
mage. Malondialdehyde
(MDA) is commonly used as a marker of lipid peroxidation, whereas total anti 3 acity (TAC) reflects the overall

been reported to exert antioxidant and regulatory effects g
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ed a posttest-only controlled design. Fifty female BALB/c mice, aged
tandard laboratory conditions at 20—24 °C, 50%—-60% relative

ignaling pathways. However, evidence regarding the

independent and interactive effects of RT and RSV in g alb t cancer remains limited. Therefore, this study

investigated the independent and interactive effects of RSV supplementation on IGF-1 gene expression, MDA

levels, and TAC in mice with breast cancer.

Materials and Methods: This laboratory study,
8-10 weeks and weighing 2025 g, wef@hoSed und
humidity, and a 12:12-h light—dark cycle. N one-week acclimatization period, breast cancer was induced in the
cancer-bearing groups by injecting 5 x 10° 4T1 rine breast cancer cells suspended in 100 [LL of phosphate-buffered
saline into the mammary fat pa development was monitored daily, and the interventions commenced once tumors
became palpable.

The mice were rando alloc to five groups (n = 10 per group): healthy control (HC), cancer control (CC), resistance
training (RT), res ro mentation (RSV), and combined resistance training plus resveratrol supplementation
(RT+RSV). Resi ing consisted of climbing a 1.1-m ladder inclined at 80°, with a load attached to the tail. Training
was perfor hree {i per week for eight weeks. Each session included four to eight climbs, separated by one-minute
he training load was progressively increased from approximately 50% of maximal carrying capacity
(MCC igning of the intervention to 100% by the end. MCC was reassessed periodically to adjust training intensity.

Resveratrol Was administered to the supplemented groups by oral gavage at 25 mg/kg body weight/day for eight weeks. At
the end of the intervention, the animals were anesthetized with ketamine and xylazine and subsequently euthanized. Tumor

tissues were excised, washed with an ice-cold solution, and stored at —80 °C until analysis. Total RNA was extracted,

complementary DNA was synthesized, and relative IGF-1 gene expression was quantified by RT-gPCR using the 2-hct
method. Tumor-tissue malondialdehyde (MDA) levels and total antioxidant capacity (TAC) were measured using colorimetric
assays. Data were analyzed using SPSS version 27. One-way ANOVA followed by Tukey’s post hoc test and two-way
ANOVA were used as appropriate. Statistical significance was set at p < 0.05 for all analyses, and results were reported
accordingly.
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Findings: Compared with HC, the CC group exhibited higher IGF-1 gene expression and MDA levels and lower TAC.
Mean IGF-1 fold-change values were 1.00£0.30 in HC, 1.504+0.15 in CC, 1.30+0.12 in RT, 1.204£0.10 in RSV, and

1.05+0.08 in RT+RSV. Corresponding IGF-1 log> fold-change values were 0.30£0.14, 0.58+0.14, 0.38+0.13, 0.2610.12,
and 0.1120.07, respectively. Thus, IGF-1 expression was highest in CC, whereas the combined intervention reduced it to a

value close to HC.

MDA levels were 2.50+0.40 in HC, 4.60+0.70 in CC, 3.70+0.60 in RT, 3.40+0.80 in RSV, and 2.90+0.50 in RT+RSV.
Compared with CC, MDA decreased by 22.2% in RT, 28.9% in RSV, and 40.0% in RT+RSV. TAC values were 1.20+0.08 in
HC, 0.80£0.07 in CC, 1.05+0.09 in RT, 1.10+0.10 in RSV, and 1.18%0.09 in RT+RSV. Relative to CC, increased by
31.3% following RT, 37.5% following RSV, and 47.5% following the combined intervention. Therefore, entions
improved oxidative-status indicators, with the largest improvements observed in RT+RSV.

Two-way ANOVA of the four cancer-bearing groups revealed significant main effects of R opfall variables. For
IGF-1, the main effects of RT (F = 34.61, p < 0.001) and RSV (F =70.16, p < 0.001) were sig hereas their interaction
was not (F = 2.20, p = 0.146). For MDA, the main effects of RT (F = 37.92, p < 0.001 d F 68.92, p < 0.001) were
significant, but their interaction was not (F = 3.28, p = 0.078). For TAC, the maingeffects, of RT (F = 25.41, p < 0.001) and

RSV (F = 59.63, p < 0.001), as well as their interaction (F = 19.20, p < 0.001), Were ificant (Figure 1).
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Figure 1. ges igondialdehyde and total antioxidant capacity across the five study groups.

resent s mean = SD. HC, healthy control; CC, cancer control; RT, resistance training; RSV, resveratrol
tion; RT+RSV, resistance training plus resveratrol supplementation; MDA, malondialdehyde; TAC, total

antioxidant capacity.

As shown in Figure 1, the combined intervention brought MDA and TAC closer to healthy levels. The significant interaction
for TAC, but not for MDA or IGF-1, suggests a specific potentiating effect of the combined intervention on overall antioxidant
defense. Changes in IGF-1 and MDA primarily reflected the independent effects of RT and RSV.

Conclusion: Eight weeks of RT and RSV supplementation independently reduced IGF-1 gene expression and MDA levels
while increasing TAC in mice bearing 4T1 breast tumors. The combined RT+RSV intervention produced the most favorable
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response, with the lowest IGF-1 and MDA levels and the highest TAC among cancer-bearing groups. However, a

statistically significant interaction between RT and RSV was detected only for TAC. Therefore, the greater improvement in
TAC may indicate a potentiating effect of the combined intervention on antioxidant defense, whereas changes in IGF-1 and
MDA mainly reflect the independent effects of RT and RSV. These findings provide preclinical evidence that combining RT
with RSV supplementation may improve redox balance and modulate biological factors associated with breast cancer
progression. Nevertheless, because this study used an animal model and did not assess tumor size, histopathology, or
clinical outcomes, the findings should not be generalized to patients. Further mechanistic and controlled clinical studies are
warranted.

Keywords: Breast cancer, Resistance training, Resveratrol supplementation, Growth biomarkers, Oxid
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Abstract

Background and Aim: Breast cancer progression is associated with activation of the in

)

glﬂth‘actom (IGF-1) axis and
increased oxidative stress, which may accelerate tumor proliferation. Resis nd resveratrol (RSV) may mitigate
these alterations by modulating IGF-1 and improving antioxidant status‘Th

GF-1, m

compare the effects of selected
resistance training with and without resveratrol supplementation o DA), and total antioxidant capacity

(TAC) in rats with breast cancer. Materials and Methods: Thisiéxp

mployed a posttest-only design with a control

cancer control, resistance training, resveratrol supplemen% , ined resistance training plus resveratrol supplementation.
The resistance training protocol was performed for ei sions per week, with each session lasting 45—-60 minutes.
Training intensity was progressively increased from 50 maximal carrying capacity. At the end of the intervention, IGF-
1 gene expression was measured using reverse transcij antitative polymerase chain reaction (RT-gPCR), while MDA and

TAC were assessed using colorimetric methods. Data we alyzed using two-way analysis of variance, with the significance level
set at p < 0.05. Results: Compared with the healthy .trol p, the cancer control group exhibited a significant increase in IGF-

ve s—characterized by the lowest IGF-1 and MDA values and the highest TAC
eﬁon group. The results of the two-way analysis of variance also demonstrated
d resveratrol supplementation on all three indicators (p = 0.001), whereas their

increase in TAC (p = 0.001). Tl
value—were observed i the
significant main effects of resis
interaction effect was signi for TAC (p = 0.001). Conclusion: Resistance training combined with resveratrol
gene exp@ssio and increasing TAC. Therefore, this combined intervention may be considered a non-invasive
adjunctiveﬁate isease progression.

er, resveratrol supplementation, resistance training, growth biomarkers, oxidative status.
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