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Abstract

Introduction: Alzheimer's disease is a progressive neuropsychiatric disorder that mainly
affects cognitive function and memory. Many studies have been conducted on
exercise, Alzheimer's, herbs, and Alzheimer's, but no study has been conducted on the
use of sumac and simultaneous exercise, and the aim of this study is to investigate the
effect of endurance, strength, and combined exercise along with sumac consumption
on the pain threshold of Alzheimer's rats.

Materials and Methods: In this semi-experimental study, 70 male Vistar Rats were
selected with an average weight of 20 + 200 g. For Alzheimer's induction, 8 mg/kg
of trimethyltinchloride (TMT) were dissolved with normal saline and injected into
the peritoneum. Then, the rats were randomly divided into 10 groups: Sumac,
Alzheimer's+sumac+resistance, Alzheimer's+sumac+combination, Alzheimer's +
swimming,Alzheimer's+resistance, combined Alzheimer's The rats underwent
endurance training in a swimming pool for 12 weeks, with five sessions per week.
The resistance training involved climbing a ladder with weights attached to their
tails. In addition, for strength training, the combined program was practiced two
days per week, and for endurance training, they practiced three days a week. Their
pain threshold was checked by two teleflik tests, the hotplate after 12 weeks. For
descriptive statistics, mean and standard deviation were used. For inferential
statistics and research hypotheses, the one-strain anvai test was used and for intra-
group comparisons of the toki post-tracking test. Statistical analyses were performed
using SPSS software (version 29).

Results: Based on the findings of the present research, 12 weeks of strength,
endurance, and combined exercise with the use of sumac, compared to the control
group, increased the pain threshold of rats with Alzheimer's diease in the endurance
and combined group (p=0.001); however, it was not significant in the power group
(p=0.62). The increase in the pain threshold in the sumac intake group was also not
statistically significant.

Conclusion: Combined exercise (endurance + resistance) along with the use of
sumac had the highest effect on increasing the pain threshold in Alzheimer's mice,
possibly due to the doubling of the effect of exercise and sumac simultaneously.
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INTROD7UCTION

Alzheimer's disease is a progressive brain
disease that causes memory loss, the ability to
learn, reason, judge, communicate with others,
and perform daily activities (1). According to the
World Health Organization, by 2050, the
number of Alzheimer's patients will reach 131.5
million worldwide (1). Physiologically, it is
characterized by a prominent atrophy in the
cerebral cortex and the loss of cortical and
subcortical neurons (1). Exercise improves the

nervous  system by  coordinating  and
purposefully engaging the nerves and muscles to
perform precise and regular movements, and
since the nerves are the communication
disciplines of the brain with the organs, the
activity of the organs is also affected by the
brain. Therefore, exercise directly affects
voluntary nerves and indirectly involuntary
nerves (4). Trimethyltine is used to induce brain
damage associated with Alzheimer's. Brain
damage caused by trimethyltin in mice is
associated with loss of neurons in the CA3 area
of the hippocampus (18). Sumac effectively
reduces oxidative stress damage and thus
improves pseudo-anxiety behaviors. Based on
this, sumac can be suggested as an effective
factor in the treatment of Alzheimer's dieases
(18). Although various studies have examined
the effect of exercise on learning memory, to the
best of the researchers’ knowledge, no study has
examined the effect of exercise along with the
use of sumac on  Alzheimer's-induced
behavioral changes, including the pain
threshold. Therefore, the present study aimed to
examine the effect of 12 weeks of swimming
and resistance training with the use of sumac on
the pain threshold in male Alzheimer's rats.
METHODS

In this semi-experimental study, 70 male Wistar
rats were selected with an average weight of 20
+ 200 g. For Alzheimer's induction, 8 mg/kg of
trimethyltinchloride (TMT) were dissolved with
normal saline and injected into the peritoneum.
Then, the rats were randomly divided into 10
groups: Sumac, Alzheimer's+sumac+resistance,
Alzheimer's+sumac+combination, Alzheimer's
+ swimming, Alzheimer's+resistance, combined
Alzheimer's. The rats underwent endurance

training in a swimming pool for 12 weeks, with
five sessions per week. The resistance training
involved climbing a ladder with weights
attached to their tails. In addition, for strength
training, the combined program was practiced
two days per week, and for endurance training,
they practiced three days a week. Their pain
threshold was checked by two teleflik tests, the
hotplate after 12 weeks. For descriptive
statistics, mean and standard deviation were
used. For inferential statistics and research
hypotheses, the one-strain anvai test was used
and for intra-group comparisons of the toki post-
tracking test. Statistical analyses were performed
using SPSS software (version 29).

RESULTS

Based on the findings of the present research, 12

weeks of strength, endurance, and combined
exercise with the use of sumac, compared to the
control group, increased the pain threshold of rats
with Alzheimer's diease in the endurance and
combined group (p=0.001); however, it was not
significant in the power group (p=0.62). The
increase in the pain threshold in the sumac intake
group was also not statistically significant.
CONCLUSION

Combined exercise (endurance + resistance), along
with the use of sumac, had the greatest effect on
increasing the pain threshold in rats with
Alzheimer's diease, possibly due to the synergistic
effects of exercise and sumac.
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