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ABSTRACT

Objective: : Intense exercise increases the expression of cell damage/death factors. Therefore,
the aim of the present study was to investigate the effect of gender on the levels of apoptotic
proteins following intense resistance exercise.

Methodology: In this study, 18 men and women aged between 18 and 30 were randomly
selected and divided into two groups of 9 participants each. The resistance exercise consisted of
6 stations: barbell front arm, barbell chest press, underarm with machine, leg press with
machine, back with machine, and shoulder with barbell. Each station was performed for 4
repetitions at an intensity of 80% of the one-repetition maximum (1RM). The interval between
sets was 60 to 90 seconds, and the interval between stations was 2 minutes. Blood samples were
collected before and immediately after the activity.

Results: The results of the repeated-measures analysis of variance (ANOVA) showed that the
effect of gender on the level of the apoptotic protein Bax (F(1,17)=1.66, P=0.214) and the anti-
apoptotic protein Bcl-2 (F(1,17)=0.32, P=0.57) was not significant. However, the effect of time
on the level of the Bax apoptotic protein was significant (F(1,17)=30.28, P<0.0001). Post-hoc
tests using Bonferroni's correction indicated a significant increase in Bax protein levels after the
activity compared to the pre-test levels in both groups (P<0.05).

Conclusion: In this research, intense resistance activity led to a similar increase in the
apoptotic protein Bax in young men and women. However, it had no effect on the anti-apoptotic
protein Bcl-2, and gender did not influence the levels of either protein.
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Extended Abstract

Introduction and State of Problem

Exercise, especially intense exercise, creates important homeostatic changes in our
body's internal environment, which means that it challenges cells in their ability to
survive under stress conditions. External stress caused by intense exercise increases the
expression of cell damage/death factors, inflammation, and immunological changes in
the blood. Physical exercise can reduce or prevent such autophagic or apoptosis
disorders. Cellular apoptosis has a dual function, meaning that if there is a change in
apoptosis pathways and its excessive increase or decrease, a wide range of diseases such
as ischemic heart disease or myocardial infarction, degenerative neurodegenerative
changes, autoimmune diseases, and viral infections, and the growth and development of
cancerous tumors should be expected. Therefore, identifying factors affecting apoptosis
such as gender can increase appropriate knowledge for athletes and trainers in this field.
Therefore, the aim of the present study was to investigate the effect of gender on the
levels of apoptotic proteins following intense resistance exercise.

Methodology

The present study was experimental. The statistical population included all healthy young non-
athletic men and women without recreational sports activities; 18 men and women were selected
according to the desired criteria. The age range of our subjects was between 18 and 30 years.
The selection of subjects was purposeful and by random assignment. The minimum sample size
was estimated based on previous studies and the Borg and Gall formula of 9 people for each
group. Based on the information obtained and routine clinical tests, 18 people with an age range
between 18 and 30 years were purposefully and randomly assigned as subjects and divided into
two groups of 9 people (9 men and 9 women). The acute resistance activity test (performing 4
sets in 6 stations: Barbell Bench Press, leg press, Seated Leg Curl, shoulder press with barbell,
biceps, underarm with a machine with an intensity of 80% of one repetition maximum) was
performed by the subjects. In this test, blood was drawn before and immediately after the
activity. According to the kit catalog instructions, the blood samples were centrifuged at 3000
rpm for 20 minutes after being kept at room temperature for 15 minutes and then stored at a
temperature below -20°C until the analysis of the desired factors, which were bax and bcl-2
factors. Serum measurements of bax and bcl-2 factors were performed from the subjects' blood
samples by ELISA method using a Bioassay Technology laboratory kit with a sensitivity of 59.5
ng/L (with intra- and extra-assay CVs of less than 8 and 10 percent). The Shapiro-Wilk test was
used to examine the normal distribution of the data. In the next step, after it was determined that
the data distribution was normal. For data analysis, repeated measures analysis of variance and
Bonferroni post hoc test were used using GraphPad Prism 9.0 software. A significance level of
less than 0.05 was considered significant.

Results

According to the data, the data of both groups of men and women related to both factors in both
the pre-test and post-test stages had a normal distribution. And in the next stage, repeated
measures analysis of variance tests and Bonferroni post-test were used; and the results were
presented descriptively and inferentially in the relevant tables. The body composition
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information of the subjects before the test is listed. According to the findings of the independent
t-test, a significant difference was observed between the two groups in the height and fat content
of the subjects, which is completely natural and due to the difference in the physical
characteristics of the two groups; and this is one of the conditions and requirements of the
research. While no significant difference was observed in relation to the two characteristics of
age and weight of the two groups.The findings of repeated measures analysis of variance for the
apoptotic protein BAX showed that the effect of gender (F(1,17)=1.66, P=0.214) was not
significant, but the effect of time was significant (F(1,17)=30.28, P<0.0001), so within-group
differences using the Bonferroni post-hoc test showed that a significant increase in BAX protein
levels was observed in the post-test compared to the pre-test in both groups (P<0.05).Regarding
the anti-apoptotic protein BCL2, the results of repeated measures analysis of variance showed
that the effect of gender on the level of this protein (F(1,17)=0.32, P=0.57) and the effect of
time (F(1,17)=0.102, P=0.75) were not significant. Therefore, in the case of this protein, the
baseline levels and its values in the post-test phase in both groups of women and men were not
significantly different, and the difference between the two groups was not significant. Also, no
significant changes were observed in the concentration of BCL2 within the groups.

Discussion and Conclusion

The data obtained from the pre-activity phase, which was related to the basal levels of the two
factors bax and bcl-2, showed that the difference between the two sexes was not significant,
meaning that the levels of these two factors were similar in both sexes. Similarly, in the post-
activity phase, the difference between the two sexes was not significant; and the serum levels of
the two factors after the activity were also similar in both sexes, as in the pre-activity phase. The
results of this study showed that a resistance exercise with an intensity of 80% of the maximum
repetition can increase bax as one of the indicators of apoptosis in young men and women; but
there was no change in the serum levels of bcl-2. More importantly, gender had no effect on the
serum changes of these two factors.

Originality/Value

This study provides novel evidence regarding the effect of gender on apoptotic protein responses
following acute intense resistance exercise. The findings demonstrate that intense resistance exercise
similarly increases the apoptotic protein BAX in both young men and women, without affecting the anti-
apoptotic protein BCL-2, suggesting that exercise intensity rather than gender plays a more important role
in acute apoptotic cellular responses.

Research Limitations/Implications

The limitations of this study include the sample size, the assessment of only acute responses to a single
session of intense resistance exercise, and the restriction of participants to young adults, which may limit
the generalizability of the findings

Ethical Considerations

Compliance with ethical guidelines

All participants were fully informed about the aims, procedures, and possible risks of the study and
provided written informed consent prior to participation. Participation in the study was voluntary, and
participants were free to withdraw from the research at any stage without any consequences. In addition,
the confidentiality of participants’ personal information was maintained throughout the study, and all
research procedures were conducted in accordance with ethical principles for human research.
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