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Abstract

Introduction: Chemotherapy for the treatment of breast cancer has
many side effects on the liver tissue. The aim of the present study was
to investigate the effect of aerobic exercise and curcumin on oxidative
stress indices in the liver of mice with cancer treated with doxorubicin.

Methods: The present study is basic and experimental. Thirty-six
female BALB/c mice weighing 20+ 2 g were randomly divided into 6
groups: healthy, patient, patient + treatment (doxorubicin), patient +
treatment + training, patient + treatment + supplement, and patient +
treatment + supplement + aerobic exercise. Cancer was induced by the
injection of the 4T1 cell line. Doxorubicin was injected subcutaneously
on days 1, 7, 14, 21, and 28, and curcumin was given orally.

Aerobic exercise consisted of 30 minutes of running at an intensity of
40%-60% of the maximum speed, 5 days a week, for 6 weeks. The
training started at 14 m/min in the first week and finally reached 18
m/min.

Two-way analysis of variance was used to investigate the interactive
effect of exercise and supplementation on the expression of target
genes.

Results: The interactive effect of curcumin and aerobic exercise on the
expression of GSH (P =0.054), SOD (P =0.145), and CAT (P =1.000)
genes and concentration of MDA (P=0.087) was not statistically
significant.

Conclusion: It seems that aerobic exercise with curcumin may not have
protective effects on the liver against oxidative stress caused by the
drug; however, more studies are needed in this area.
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Introduction
Doxorubicin is one of the chemotherapy

drugs used in the treatment of various
types of malignant tumors. Doxorubicin
attacks not only cancer cells but also
healthy cells and causes the toxicity of
sensitive tissues of the body, including the
liver. The hepatotoxicity induced by
doxorubicin is caused by an excessive
increase in liver enzymes and free radicals,
resulting in the induction of apoptosis or
other pathways. Therefore, the present
study aimed to investigate the effect of
aerobic exercise as a strategy to boost the
internal antioxidant defense and curcumin
as an external antioxidant on liver toxicity
caused by doxorubicin consumption.

Materials and Methods

Thirty-six female BALB/c mice with a
mean weight of 20+ 2 g were used for the
study. Breast cancer was induced by the
injection of 4T1 cells obtained from the
cell bank of the Pasteur Institute of Iran .
One million cells were injected
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subcutaneously into the back area. Ten to
14 days after the formation of the
cancerous tumor, the mice were randomly
divided into 6 groups. Aerobic training
included running on a treadmill for 30
minutes at an intensity of 40%-60% of
maximum speed, 5 days a week, for 6
weeks. Doxorubicin at a dose of 2 mg/kg
intraperitoneally and curcumin at a dose of
100 mg/kg were administered to 2 groups
of animals 1 hour after the exercise
session. Data were analyzed using the two-
way analysis of variance.

Results

The results obtained from the two-way
analysis of variance revealed that there was
no significant interactive effect of aerobic
training and curcumin supplementation on
GSH gene expression (P =0.054), SOD
gene expression (P =0.145), catalase gene
expression (P=1.000), or the
concentration of MDA (P =0.087) (Table
1, Figure 1)

Table 1. Effects of Aerobic Training, Curcumin Supplementation, and Their Interactive Effect on the
Variables in Study Groups

Indicator Effect of
Aerobic Exercise

Curcumin Supplement

Effect of Interaction of
Aerobic Exercise and
Curcumin Supplementation

Gene Expression

GsH F=1.962
P=0.177

F=0428

SOD P=0.520
F=0.926

MDA P=0347
F =0.000

Cat P =1.000

F=0.041 F=4.181
P=0.842 P=0.054
F=0.751 F=2.302
P=0.397 P=0.145
F=0.987 F=3.238
P=0.332 P=0.087
F=0.000 F=0.000
P=1.000 P=1.000
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Figure 1. The Interactive Effect of Curcumin Consumption and Aerobic Training on the Study Variables

Discussion

Treatment with Doxorubicin leads to
excessive production of free radicals inside
the cell (1). Antioxidants can act through
several mechanisms such as removing
oxygen or reducing the local concentration
of oxygen, removing catalytic metal ions,
and removing reactive oxygen species such
as superoxide and hydrogen peroxide
(H20,). The results obtained from this
study showed that although aerobic
exercise increased antioxidant indices, it
was not statistically significant .In the
study of Ogonovszky et al., they showed
that the activity level of antioxidant
enzymes in the liver did not change

significantly in the exercise groups. The
lack of significant reduction of antioxidant
enzymes in this research has been
attributed to the intensity of exercise.
Research studies show that sports training
changes the antioxidant enzyme activity of
tissues according to the type of sports
protocol, the amount of training, the
existence of rest periods between training
programs (2). In other researches, the
effects of a training session on the gene
expression of antioxidant enzymes have
been investigated. For example, Baghaei et
al showed that a session of intense exercise
does not have a significant effect on the
expression of the superoxide dismutase
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gene (3). In a research conducted by
Banaifar et al., they investigated the effect
of curcumin herbal supplement and 8
weeks of endurance training on the
antioxidant indices of the liver tissue of
male rats. They showed that the effect of
exercise and supplementation on the
antioxidants catalase and superoxide
dismutase was not significant, but other
antioxidant enzymes were affected by
curcumin and exercise (4).

Aerobic training and curcumin
supplementation reduced MDA, but it was
not statistically significant. In general,
aerobic training and supplementation
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prevented the increase of MDA in the liver
tissue to some extent. Another result of this
research was the stability of MDA after
exercise. Therefore, it seems that the
intensity, duration, and type of exercise
have different eftects on the occurrence of
oxidative damage and the activity of the
antioxidant system.

Conclusion

It seems that aerobic exercise with
curcumin may not have protective effects
against oxidative stress caused by
doxorubicin in the liver, although more
studies are needed in this field.
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