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Introduction: The elderly's increased apoptosis causes physical function decline and quality
of life loss, requiring non-pharmacological apoptosis regulation techniques. The present study
was aimed at examining the effects of eight weeks of endurance and resistance training on
apoptotic markers in elderly women.

Materials & Methods: A study involving 39 women over 60 years old was conducted to
measure their fitness levels. The participants were divided into three groups: endurance
training, resistance training, and control. The endurance training involved walking on a
treadmill at 40-70% of maximum heart rate, while the resistance training involved movements
with body weight and light dumbbells at 40-70% of one repetition maximum. The exercises
were performed in three 20-35-minute sessions per week for eight weeks. Blood samples were
collected before and after the intervention, and serum BAX and BCL2 levels were measured
using ELISA. SPSS V.21, Shapiro-Wilk test, two-way mixed analysis of variance, and
Bonferroni post hoc test were employed for statistical analysis (p<0.05).

Results: Both endurance and resistance training resulted in significant decreases in serum
levels of the proapoptotic protein BAX and the BAX/BCL2 ratio, as well as significant
increases in the antiapoptotic protein BCL2 (P < 0.05). A comparison between the two training
groups showed that resistance training produced a greater decrease in BAX, while endurance
training produced a greater increase in BCL2. This difference in protein response between the
two training types was statistically significant (P = 0.026).

Conclusion: Regular physical activity, particularly endurance and resistance training, may be
an effective non-pharmacological strategy for enhancing cellular health and modulating
apoptotic processes in older adults.
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Introduction

especially endurance and resistance training,
has become a natural and cheap option (3).

As people get older, their bodies go
through a lot of changes at the cellular and
molecular levels (1). One of the most interesting
changes is that apoptosis, or programmed cell
death, increases (1). Apoptosis is necessary for
keeping the body's normal balance, but when it
happens too much in older people, it can make
them less physically active, cause their muscles
to waste away, weaken their immune system,
and lower their quality of life (2). Researchers
are working hard to find safe, easy-to-get, and
non-drug ways to change apoptosis in older
people because long-term drug treatments can
have negative effects (3). Physical activity,

Recent studies show that exercise not only
makes older people healthier in general, but it
may also change how cells work, such as
apoptosis (4). There isn't a lot of research on
how different types of exercise affect apoptotic
markers in older people, especially older
women (5). The present study was aimed at
examining the effects of eight weeks of
endurance and resistance training on apoptotic
markers in elderly women.

Methods
In this study, 39 women over 60 years of
age were selected using convenience sampling
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and randomly divided into three equal groups:
an endurance training group, a resistance
training group, and a control group, each group
consisting of 13 people. After obtaining written
consent from the participants, personal
information, including age, weight, height, and
other relevant characteristics, was recorded, and
the desired biological indicators were measured
in the pre-test phase. The endurance group's
exercise program included walking on a
treadmill at an intensity of 40 to 70% of
maximum heart rate, while the resistance group
performed exercises including selected body
weight movements and the use of light
dumbbells at an intensity of 40 to 70% of one
repetition maximum. These exercises were
performed three times a week, each session
lasting between 20 and 35 minutes, for eight
weeks. Blood samples were collected from the
cubital vein of the participants, both before and
after the exercise period, to examine
biochemical changes. Serum levels of
apoptosis-related proteins, namely BAX and
BCL2, were determined using a sensitive and
accurate ELISA method. SPSS V.21 was used
for data analysis, and the normality of the data
was first checked with the Shapiro-Wilk test.
Then, mixed ANOVA was used to compare the
means, and for post hoc tests, the Bonferroni test
was used to determine statistically significant
differences between groups and times. These
methods allowed for a precise assessment of the
effect of endurance and resistance training on
apoptotic indices.

Results

The findings of this study showed that
both types of endurance and resistance training
resulted in a significant decrease in serum levels
of apoptotic markers in elderly women
(P<0.05). This decrease indicates the positive
effect of exercise activities on reducing
programmed cell death processes, which can
help maintain cellular health and improve
physical performance. In addition, the ratio of
BAX to BCL2, which is considered an
important indicator for the balance between
death and survival signals in cells, was
significantly reduced in both training groups
(P<0.05). This decrease in the ratio indicates an
improvement in the apoptotic balance and
increased resistance of cells to unwanted death.
Comparing the effects of the two types of
training also showed that resistance training had
a greater effect on reducing BAX protein levels,

while endurance training had a significant effect
on increasing the level of the anti-apoptotic
protein BCL2 (P=0.026).

Conclusion

The study found that both endurance and
resistance training significantly reduced serum
levels of pro-apoptotic protein BAX and
increased anti-apoptotic protein BCL2 in
elderly women over an eight-week period.
Resistance training was more effective in
reducing BAX levels, while endurance training
resulted in a greater increase in BCL2. The
BAX/BCL2 ratio, a critical indicator of cellular
death and survival, decreased significantly in
both training groups, indicating an overall
improvement in cellular apoptotic regulation.
The study suggests that regular physical activity
can be an effective non-pharmacological
strategy to mitigate age-related cellular
degeneration.  Future  research  should
investigate underlying molecular mechanisms
to develop tailored exercise interventions for
aging populations.
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