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Introduction: Doxorubicin (DOX) is an effective chemotherapy treatment for
various cancers, but its use has been restricted due to cardiotoxicity effects. Studies
about the protective effect of High-Intensity Interval Training (HIIT) against DOX-
induced cardiotoxicity and its mechanisms are rare. This study aimed to investigate
the protective effect of HIIT against the DOX-induced cardiotoxicity on the level of
miR-499 expression which is widely expressed under the physiological conditions
in the cardiomyocytes.

Methods: Twenty-four male Wistar rats were randomly assigned into four groups
(n=6/group) including DOX (20 mg/kg body weight), HIIT (eight weeks, and seven
4-minutes sets of intervals at 80%-90% of VO2max interspersed with 3 minutes
periods at 65%-75% of VO2max), HIIT+DOX and Control groups. The
MRNA expression level was determined using the RT-PCR method. One-way
analysis of variance followed by Tukey's post hoc test was used for statistical
analysis of data (0<0.05).

Results: The results showed that DOX-induction significantly increased the MIR-
499 expression in the left ventricular tissue of the rats’ heart (P<0.05). Also, the
expression level of MIR-499 was increased after exercise, but this difference was
not statistically significant. Exercise before the DOX-induction also led to a
significant reduction of MIR-499 expression in the HIIT+ DOX group compared
with the DOX group (P<0.05).

Conclusion: Therefore, performing HIIT before DOX induction can reduce the
changes in MIR-499 expression caused by DOX. Therefore, HIIT could be a proper
strategy for protecting the heart against DOX-induced cardiotoxicity by reducing

MIR-499 expression.
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Extended Abstract

Introduction

Doxorubicin (DOX) is an effective chemotherapy treatment
for various cancers, but its use has been restricted due to
cardiotoxicity effects. In recent years, extensive attention has
been paid to the role of physical training, especially common
endurance training, as a suitable non-pharmacological strategy
for reducing the cardiotoxicity caused by DOX. Despite the
greater cardiovascular adaptations of High-Intensity Interval
Training (HIIT) compared with conventional endurance
training, Studies on the protective effect of HII T against DOX-
induced cardiotoxicity and its molecular mechanisms are rare.
This study aimed to investigate the protective effect of HIIT
against the DOX-induced cardiotoxicity on the expression
level of MIR-499 which is widely expressed under the
physiological conditions in the cardiomyocytes.

Methods

One week after buying twenty-four male Wistar rats, all
animals were initially familiarized with the rodent’s treadmill
(15 minutes, 10 m/min, three sessions/week). Then, the rats
were randomly divided into 4 groups (n=6/groups) including:
DOX (20 mg/kg of body weight, intraperitoneally), HIIT,
HIIT + DOX and Control groups. The mRNA levels were
determined using the RT-PCR method. HIIT training was
performed for 60 minutes during 8 weeks, which included
three stages: 1) 10 minutes of warm-up with the intensity of
50-55% of VO2max; 2) seven sets of 4-minute HIIT with the
intensity of 80-90% of VO2max interspersed with 3 minutes
periods with the intensity of 65%-75% of VO2max; 3) one
minutes of recovery with the intensity of 50-55% of VO2max.
Also, 72 hours after DOX injection, the animals were
anesthetized and then killed, and left ventricle tissue samples
were quickly taken. The mRNA levels were determined using
the RT-PCR method. Statistical analysis of data was done
using the one-way analysis of variance followed by Tukey's
post hoc test for multiple comparisons (0<0.05).

Results

The results showed that DOX treatment significantly increased
the MIR-499 expression in the left ventricular tissue of rats’
hearts (P<0.05). Also, the expression of MIR-499 was
increased after training, but this difference was not statistically
significant. Training before the DOX-induction also
significantly reduced the expression of MIR-499 in the HIIT+
DOX group compared with the DOX group (P<0.05).
Therefore, HIT could be a proper strategy for protecting the
heart against DOX-induced cardiotoxicity by reducing MIR-
499 expression.

Conclusion

The results of this study showed that the expression level of
MIR-499 in cardiac cells increased after DOX treatment.
Therefore, probably MIR-499 can be a suitable clinical marker
in the early diagnosis of DOX-induced heart damage.
Nevertheless, HIIT before DOX injection can prevent the
pathological increase of MIR-499 expression in the heart and
thereby could reduce cardiotoxicity. Therefore, HIIT can be a
suitable preventive strategy for protecting the heart against
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DOX-induced cardiotoxicity by reducing the expression of
MIR-499.
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', Ischemia reperfusion (IR)

2 Plasma lactate dehydrogenase (LDH), Creatine kinase (CK)

* . Superoxide dismutase

* . Catalase (CAT)

5. Nuclear factor-erythroid 2-related factor (Nrf2)

¢ . Anti-oxidative gene sirtuin 3 (SIRT3)

7. Phosphatidylinositol-3 kinase (P13-K)-protein kinase B (Akt) signaling
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