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Introduction and Purpose: Poor muscle function and a decline in lean muscle
mass are associated with sarcopenia, which in turn is linked to cognitive
disorders. The purpose of this study is to investigate the effect of continuous
aerobic exercise on factors related to sarcopenia in skeletal muscle and memory
function in elderly rats with Alzheimer's disease.

Materials and Methods: In this study, 40 aged Wistar rats, with an average age
of 18 months and an average weight of 300 grams, were randomly divided into
four groups of ten: control, exercise, healthy control, and healthy exercise. The
patient group was diagnosed with Alzheimer's disease by administering
scopolamine intraperitoneally for 14 days. After confirming the induction of
Alzheimer's using the novel object recognition test, the exercise group
participated in a 6-week aerobic exercise program, which included 20 to 60
minutes of aerobic activity at an intensity of 65 to 75 percent of maximum
oxygen consumption. Data related to the measurement of variables were
collected using the ELISA method before and after the injection and training
periods. One-way statistical tests and Tukey's post hoc test were used to analyze
the results.

Results: After six weeks of continuous aerobic training, there was a significant
reduction in GDF15 accumulation in the EDL and soleus muscles of the exercise
patient group compared to the control patient group (P=0.001). Additionally, a
decrease in myostatin levels was observed in the training patient group
compared to the control patient group (P=0.004). Improvements in memory
performance (P=0.001) and motor performance (P=0.001) were also noted in
the training group compared to the control group.

Discussion and Conclusion: The positive effects of the exercise program on
the factors related to sarcopenia examined in this research indicate a trend
toward improved memory function, decreased myostatin and GDF15 levels, and
overall enhancement of Alzheimer's-related indicators in the exercise group
compared to the control group. The benefits of continuous aerobic exercise on
the health status of Alzheimer's patients should be emphasized.
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Extended Abstract

Introduction and Aim

Alzheimer's disease (AD) is the most common cause
of dementia in the elderly and is a progressive
neurodegenerative disorder that gradually impairs
cognitive function, ultimately leading to death.
Sarcopenia is a physiological process of aging
characterized by the progressive loss of skeletal
muscle mass, strength, and function, resulting in
severe complications such as functional impairment,
metabolic  disorders, increased mortality, and
significant healthcare costs. Several diseases can
exacerbate sarcopenia among the elderly population,
among which dementia is associated with a higher
prevalence of sarcopenia.

Growth differentiation factor 15 (GDF15) is a
cytokine known for its impact on systemic energy
metabolism through its anorexic effects. Myostatin is
an extracellular cytokine predominantly expressed in
skeletal muscle. Upon binding to the Activin receptor
type 1B (Activin 1IB), myostatin can initiate several
different signaling pathways that lead to the positive
regulation of atrogenes and the downregulation of
genes essential for myogenesis. Myostatin s
considered a negative regulator of skeletal mass. On
the other hand, GDF15 is associated with decreased
muscle strength and mass. The expression of both
myostatin and GDF15 is influential in the process of
sarcopenia.

Physical activity has been shown to slow the
progression of Alzheimer's disease and improve
cognitive function in older individuals. Both
endurance and resistance physical activity lead to an
increase in circulating GDF15 levels in humans. An
increase in circulating GDF15 has been observed
following approximately one hour of moderate- to
high-intensity exercise.

Given the insufficient findings regarding changes in
GDF15 and myostatin in the muscles of AD patients,
further research is needed. Therefore, the present study
aims to clarify this issue by investigating the effect of
continuous aerobic training on GDF15 and myostatin
levels (factors effective in sarcopenia) in the soleus
and extensor digitorum longus (EDL) muscles of rats
with AD.

Materials and Methods

In this study, 40 aged (18-month-old) male Wistar rats
with an average weight of 300 g were procured. After
confirming the induction of Alzheimer's, the animals
were randomly divided into four groups of ten:
Control Patient, Trained Patient, Control Healthy, and

Trained Healthy. The training groups participated in a
6-week continuous aerobic training program, while
the control groups did not engage in any training
during this period.

The exercise performance test involved a progressive
and continuous increase in treadmill speed at a
constant zero-degree incline. For this test, the
treadmill speed was increased by 3 m/min every 3
minutes and continued until the rats reached
exhaustion. After a one-week familiarization period
with the treadmill, the rats performed the training for
six weeks, five days a week. Training sessions
included a one-minute warm-up and a one-minute
cool-down at a speed of 16 m/min. In the first week,
following the warm-up, the rats ran for 20 minutes at
a speed of 17 m/min. Adhering to the principle of
overload, the training volume was increased by 2
minutes each session, reaching 60 minutes in the final
two weeks. The Novel Object Recognition test was
also conducted, consisting of 4 stages over 4
consecutive days.

Forty-eight hours after the final training session,
following deep anesthesia, the soleus and extensor
digitorum longus (EDL) muscles were extracted. The
protein expression levels of GDF15 and myostatin
were measured using the ELISA technique, and the
number of muscle cells was counted using histology.
After confirming the normal distribution of data with
the Shapiro-Wilk test, one-way ANOVA and Tukey's
post-hoc test were used for hypothesis testing.
Statistical analyses were performed using SPSS
version 16, and a significance level of P <0.05 was
considered.

Results

According to the results of the present study, training
caused a significant decrease in GDF15 in the Trained
Patient group compared to the Control Patient group
(P=0.001). However, the decrease in the Trained
Healthy group compared to the Control Healthy group
was not significant (P=0.621). Data regarding
myostatin showed that training led to a significant
decrease in myostatin in the Trained Patient group
compared to the Control Patient group (P=0.001). The
decrease in the Trained Healthy group compared to the
Control Healthy group was not significant (P=0.419).
Furthermore, based on the results of the one-way
ANOVA for comparing memory function over the
intervention period and the paired t-test for within-
group comparison of memory function, there was a
significant difference between the groups. The
Tukey's post-hoc test for pairwise comparisons
revealed that six weeks of aerobic training improved
recognition memory function in the Trained Patient
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group compared to the Control Patient group
(P=0.004). Therefore, six weeks of continuous aerobic
training had an enhancing effect on memory function
in aged rats with AD.

Conclusion

Considering the findings presented, the positive effect
of the training program on the sarcopenia-related
factors investigated in this study, the trend towards
improved memory function, the decrease in myostatin
and GDF15 levels in the training groups compared to
the control groups, and the potential mitigation of
Alzheimer's progression, it seems appropriate to
suggest the beneficial impact of continuous aerobic
exercise on the health status of patients with
Alzheimer's. However, future research is necessary to
further validate these effects and draw more definitive
conclusions from the present study.
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