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Extended abstract
Background and Aim: Breast cancer is the most common cancer in women and the t common cause of
death in the world. The increase in cancer prevalence in recent years and its@act ious physical, mental, and
social aspects of human life have made it one of the fundamental problems of t . Breast cancer, which
accounts for 43% of all cancers in women, is the most deadly cagncer in Iran e vﬂld (2). Doxorubicin is an
anticancer drug that is prescribed for treatment, but this drug has sid rt. Exercise training can reduce
these side effects. Among exercise training, it has been stated thdfithe ct of HIIT on the heart is more
effective (18). Therefore, the present study seeks to determi
pathway (Bax/Bcl-2/Caspase3) in the heart tissue of micwi

cellular and molecular levels. ‘-‘

can affect the intrinsic apoptosis signaling
reated with doxorubicin by changing the

Materials and Methods: Thirty female BALBC

average weight of 1812 g, were purchased from the

t cancer, with an average age of eight weeks and an
nstitute of Tehran. The mice were housed in polycarbonate
rodent cages at a temperature of 23+2°C, 50£5% h ity, and a 12:12 light-dark cycle. The mice were first acclimated

to the environmental conditions for one week the ndomly divided into three groups (10 mice in each group);

cancer control (tumor), cancer treated oxorubicin (tumor+doxorubicin), and cancer treated with doxorubicin
itiall canecer was transferred subcutaneously via MC4-L2 cells (24) and then
o) ? drochloride at a dose of 2 mg/kg body weight were administered (25).

rai

groups performed a HIIT program for four weeks (28). The maximal speed

k and the training program for the following week was designed based on that to

nsure the normal distribution of the data, the Shapiro-Wilk test was used. Homogeneity of variances
using the Levine test. One-way ANOVA test and then Tukey's post hoc test were used to examine the
etween groups. The significance level was considered to be p < 0.05. SPSS version 27 and Excel version
2016 were used for statistical data analysis.

Findings:

Table 1. Description (MeantSD) and Comparison of dependent variables.
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Tumor 0.996 £ 0.066

Tumor+Doxorubicin 4.890 *0.856 F(2,6)=31.47 p=0.0007*
Tumor+Doxorubicin+Exercise 2.709 £ 0.592
Tumor 0.978 £ 0.076

Tumor+Doxorubicin 0.348 + 0.100 F(2,6)=47.36 p=0.0002"
Tumor+Doxorubicin+Exercise 0.734 * 0.056
Tumor 1.023 £0.115

Tumor+Doxorubicin 4.934 +1.020 F(2,6)=28.56 p=0.0009*
Tumor+Doxorubicin+Exercise 2.538 * 0.406

*significant difference between groups at p<0.05. u

BAX gene expression in the tumor group treated with doxorubicin significantly increased c tumor group

(p=0.0005). BAX gene expression in the tumor group treated with doxorubicin combined with i aining significantly

increased compared to the tumor group (p=0.03). Also, BAX gene expression irithe tum oup treated with doxorubicin

&th doxorubicin (p=0.01)
* u

Bcl-2 gene expression in the tumor group treated with doxorubicin sig ntly d compared to the tumor group

combined with interval training significantly decreased compared to the tumor’?ou tl
(Tabl 1)..

(p=0.0002). Bcl-2 gene expression in the tumor group t ated‘wi combined with interval training

significantly decreased compared to the tumor group (p=010 o, Bcl- ne expression in the tumor group treated
with doxorubicin combined with interval training signiﬁﬂ‘ntl sed

doxorubicin (p=0.002) (Tabl 1). - )

pared to the tumor group treated with

Caspase3d gene expression in the tumor group tre xorubicin significantly increased compared to the tumor

group (p=0.0007). However, Caspase3 gene exp n the tumor group treated with doxorubicin combined with
interval training did not show a significant diﬁegce pared to the tumor group (p=0.06). While, Caspase3 gene
expression in the tumor group treated wit orubicin bined with interval training significantly decreased compared

to the tumor group treated with doxo in 008) (Tabl 1)..

Conclusion: Overall, the r th ﬂut study showed that four weeks of interval training in this study was able
to reduce the expressi(l1‘of se8 and BAX genes in the hearts of mice with experimental breast cancer treated with
doxorubicin, while it led t a* in the expression of Bcl-2. Considering these results, it is believed that performing
HIIT can pf@vide a prote effect by reducing the expression of Caspase3 and BAX genes and increasing the
improvement of the intrinsic apoptosis signaling pathway, and thus bring about the side
in the heart tissue of mice with experimental breast cancer treated with doxorubicin. Considering
the re i e side effects of doxorubicin by the exercises performed, it seems that HIIT has a protective and

t as a non-drug strategy for the hearts of cancer patients.
s: High-intensity interval training, apoptosis, doxorubicin, breast cancer.
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