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Introduction: The effect of sports training with different intensities on the
induction or inhibition of mitochondria-dependent apoptosis process in testicular
tissue has remained unknown.This study aimed to investigate the effect of
continuous training with low intensity (LICT), moderate (MICT), and high intensity
(HICT) on the apoptosis process in the testicular tissue of rats.

Methods: For this purpose, 24 male Wistar rats were randomly divided into LICT,
MICT, HICT, and Control groups. The LICT, MICT, and HICT groups were trained
with an intensity of 50-60%, 65-70%, and 80-85% of the maximum velocity,
respectively. Protein and gene expression of Bax, Bcl-2, and Caspase-3 were
measured by Western Blot and quantitative PCR methods. The research data were
analyzed by ANOVA and Tukey's post hoc test.

Results: The LICT and MICT groups showed no significant statistical changes in the
Bcl-2, Bax, and Caspase-3 expression levels compared to the control group (P>0.05).
However, In the HICT group, the expression of Bcl-2 decreased significantly
(P=0.01) and the expression of Bax and Caspase-3 increased significantly (P<0.05).
Also, the number of apoptotic cells in LICT and MICT did not show a significant
change, but it increased significantly in the HICT group (P=0.001).

Conclusion: It seems that eight weeks of LICT and MICT has no significant effect
on the occurrence or induction of mitochondria-dependent apoptosis process in
testicular tissue. While the HICT group induces the apoptosis process by decreasing
the expression of Bcl-2 and increasing the expression of Bax and Caspase-3 and
increasing the number of apoptotic cells in the testicular tissue.
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Extended Abstract

Introduction

Sperm DNA health is another vital factor for success in
conception and fertility, as endogenous and exogenous factors
can lead to DNA damage and reduce fertility success. On the
other hand, the effect of sports training with different
intensities on the induction or inhibition of the mitochondrial-
dependent apoptosis process in the testicular tissue has
remained unknown. The purpose of this study was to
investigate the effect of continuous training with low (LICT),
moderate (MICT), and high (HICT) intensity on the process of
apoptosis in the testicular tissue of rats.

Methods

For this purpose, 24 Wistar male rats were randomly divided
into four groups: LICT, MICT, HICT, and control. The LICT
group trained with an intensity of 50-60% of maximum
velocity, the MICT group trained with an intensity of 65-70%
of maximum velocity, and the HICT group trained with an
intensity of 80-85% of maximum velocity. Protein and gene
expression of Bax, Bcl-2, and Caspase-3 were measured by
Western Blot and quantitative PCR methods. The research
data were analyzed by ANOVA and Tukey's post hoc test.

Results

The results showed that the mRNA expression of Bcl2, Bax,
and Caspase-3 in the LICT and MICT groups did not change
significantly compared with the control group (P>0.05). In the
HICT group, the mRNA expression of Bcl-2 decreased
significantly (P=0.01) and the mRNA expression of Bax and
Caspase-3 increased significantly (P=0.001) (Figure 1). The
observations showed that the apoptotic index in the testicular
tissue of the low and moderate-intensity exercise groups did
not show a significant change compared with the control group
(p<0.05). While this amount was significantly increased in the
high-intensity exercise group compared with the other
experimental groups and the control group (P=0.001) (Figure
2).
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Figure 1. Changes related to mRNA expression of (A) Bcl-2,
(B) Bax, and (C) Caspase-3 in different groups after 8 weeks
of LICT, MICT, and HICT training. All data are expressed as
mean + standard deviation, and unlike letters indicate
significant differences (p<0.05) between groups. LICT: low-
intensity continuous training, MICT: moderate-intensity
continuous training, HICT: high-intensity continuous training.
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Figure 2. (A) TUNEL staining to show apoptotic germ cells
in the seminiferous tubules in different groups indicated by
arrowheads. The number of apoptotic cells in the HICT group
shows a significant increase compared with the other groups.
(B) The average changes of the apoptotic index in different
groups after 8 weeks of LICT, MICT, and HICT. All data are
expressed as mean * standard deviation, and unlike letters
indicate significant differences (p<0.05) between groups.
LICT: low-intensity continuous training, MICT: moderate-
intensity continuous training, HICT: high-intensity continuous
training.

Conclusion: It seems that HICT can reduce the expression
of anti-apoptotic protein Bcl-2 and increase the expression of
apoptosis-inducing proteins with the mitochondrial pathway
such as Bax, by different mechanisms in testicular tissue. As a
result of the physiological overexpression of Bax protein and
in contrast to the reduction of Bcl-2 protein expression, the
release of cytochrome c from the mitochondria into the
cytoplasm occurs, which in turn can stimulate the apoptosis
process by stimulating the expression of Caspase-3 protein.
Meanwhile, LICT and MICT do not disturb the normal
spermatogenesis process by inducing a balance in the
expression of apoptosis inhibiting and stimulating proteins
with the internal pathway.
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