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Abstract

Aim: Old age is a period that is accompanied by behavioral, cognitive and movement
disorders in addition to physical problems. Neurotrophin-3 (NT-3) is a neurotrophic factor that
mainly binds to the receptor tropomyosin kinase C (trkC). NT-3 has been shown to have
neuroprotective effects in focal cerebral ischemia. The present study examines the effect of
learning chess and consuming omega-3 supplements on the serum levels of neurotrophin-3 and
tropomyosin kinase C receptor in elderly women.Methods: In this study, 20 elderly women of u F :'
Bojnord city between the ages of 50 and 70 were randomly divided into four control groups,

chess, omega-3 supplement and chess + omega-3 supplement. Subjects in the chess group Scan this QR code to see the
learned chess for 8 weeks and 3 days a week. The daily intake of omega-3 supplements was two  accompanying video, or visit

thousand milligrams. Blood sampling was done on two occasions, pre-test and post-test, in the  jahssp.azaruniv.ac.ir

amount of 5 ml from the subjects' brachial vein while sitting. Neurotrophin-3 and tropomyosin

kinase C receptor values were measured by ELISA kit for human samples. The data were 1. Department of Physical
analyzed using one-way analysis of variance and Tukey's post hoc test at a significance level of
less than 0.05.Results: The results of the present study showed a significant increase in the serum
levels of neurotrophin-3 and tropomyosin kinase C receptor in chess, omega-3 supplement and
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chess+omega-3 supplement groups compared to the control group (p<0.05). Conclusions: University, Bojnourd, Iran.

According to the results of the present study, by learning chess and consuming omega-3 *(corresponding author)

supplements, it is possible to improve processes such as learning, memory, and cognitive (s_birjandi2001@yahoo.com)
performance, as well as having a positive effect on neural growth factors and physical condition

in old age.
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Extended abstract
Background

Aging is an inevitable process in all humans. It is a natural developmental stage in which certain physical, psychological
and social changes occur. In hypomyelination, NT-3 improves neuromuscular junctions (NMJ), has anti-inflammatory,
antioxidant, anti-apoptotic properties and enhances mitochondrial biogenesis. This suggests the potential utility of NT-3
gene therapy for muscle wasting conditions including age-related sarcopenia. Neurotrophins consist of neurotrophic factor
(NGF), brain-derived nortrophin factor (BDNF), neurotrophin-3 (NT-3), and neurotrophin-4 (NT-4), and each
neurotrophin has a specific receptor: NGF to TrkA , BDNF and NT-4 bind to TrkB and NT-3 to TrkC. Since age is a risk
factor for the development and progression of chronic diseases, regular physical exercises significantly modify these risks.
Also, considering the joint effects of omega-3 fatty acid and sports activity and the fact that it is believed that no study
has investigated the simultaneous effect of chess learning and omega-3 supplement consumption on NT-3 and TrkC levels
in the elderly. A combination of chess training course and consumption of omega-3 fatty acid can provide a positive result
in the field of changes affecting the variable of neurotrophin.

Materials and Methods

Subjects in the chess group learned chess for 8 weeks and 3 days a week. The daily intake of omega-3 supplements was
two thousand milligrams. Blood sampling was done on two occasions, pre-test and post-test, and in the amount of 5 ml
from the subjects’ brachial vein while sitting. Neurotrophin-3 and tropomyosin kinase C receptor values were measured
by ELISA kit for human samples.

Experimental design

In this study, 20 elderly women of Bojnord city between the ages of 50 and 70 were randomly divided into four control
groups, chess, omega-3 supplement and chess + omega-3 supplement.

Training protocol

The subjects in the chess group were engaged in learning chess for eight weeks, three sessions per week and each session
was 45 minutes. The elderly had no previous experience in playing chess, that is, they all started learning together. Game
learning started during the chess game intervention period through theory. Lessons in which the purpose of the game and
its rules were explained. The names of the parts and movements were also provided. Then, study participants effectively
began playing chess shortly thereafter.

supplement

In the omega-3 supplement group, 2000 mg of omega-3 supplement in the form of two capsules (DHA 210 and EPA 310)
made by Seven Seas, England, with Maxepa Forte brand, was consumed daily for eight weeks. The chess + omega-3
supplement group learned and practiced chess for eight weeks, three days a week, and the subjects of this group took
omega-3 supplement tablets in each session before starting to learn chess. The subjects of the control group did not
participate in the chess learning course for eight weeks and took a placebo in the form of two capsules containing 2%
dextrose manufactured by Zakaria Company.

Assessment of studied factors: Blood samples were taken from the subjects on two occasions: pre-test (24 hours before
the start of the protocol) and post-test (48 hours after the last session). Sampling was done from the brachial vein in the
amount of 5 ml while sitting. After staying at room temperature for 5 minutes and separating the clots, the blood samples
were centrifuged for 15 minutes at a speed of 3000 rpm, and the resulting serum was kept in a freezer at minus 20 degrees
Celsius for further measurements. Serum levels of NT-3 and TrkC receptor were measured using an ELISA kit for human
samples manufactured by ZellBio GmbH, Germany, with a sensitivity of 0.1 pmol/ml and a sensitivity of 5.8%.

Statistical analysis

After checking the normality of the data distribution using the Shapiro-Wilk test, the correlated t-statistic method was
used to check the intra-group difference, and one-way analysis of variance (ANOVA) and Tukey's post hoc test were used
to determine the differences between groups. To interpret the data, SPSS version 23 software was used and a significance
level of p<0.05 was considered to perform the calculations.

Results

Before the sessions, anthropometric indicators including height, weight, and body mass index were measured. The results
of the correlated t test (Table 3) showed that after eight weeks of intervention; In the chess group, omega-3 supplement
and chess + omega-3 supplement, NT-3 values (p=0.001, p<0.001 and p=0.001, respectively) and TrkC receptor
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(respectively, p=0.03 p and p=0.05 and p>0.001) has increased significantly compared to the pre-test. However, no
significant difference was observed in any of these variables in the control group (p>0.05). The results of the one-way
analysis of variance test showed that there is a significant difference between the effects of different interventions in the
values of NT-3 (p<0.001) and TrkC (p<0.001) (p=>0.05). Also, the results of Tukey's post hoc test (Table 4) related to
inter-group differences showed that there is a significant difference between the changes in NT-3 and TrkC values
between the chess group + omega-3 supplement, chess and omega-3 supplement with the control group (0.001) 0>p). But
there is no significant difference between chess + omega-3 supplement with omega-3 supplement and chess and between
chess group and omega-3 supplement (p>0.05).

Discussion

The results showed that eight weeks of chess training and omega-3 supplementation significantly increased NT-3 and
TrkC levels in elderly women. Considering that, based on our knowledge, this study is the first study that investigates the
effect of learning chess and consuming omega-3 supplements on the serum levels of NT-3 and TrkC receptor, so similar
studies with the subject are investigated. In line with the present study, Ashfete et al. (2022) found that resistance training
+ consumption of royal jelly (with a dose of 100 and 200 mg/kg) caused a significant increase in the expression of NGF
and TrkA receptor. In fact, the results showed that both the intervention of resistance training and the consumption of
royal jelly, alone and in combination with each other, increase the expression of neurotrophins in the hippocampus of rats
with Alzheimer's disease. Jafarzadeh et al. (2019) also showed that eight weeks of resistance training had a significant
effect on increasing the serum levels of BDNF, NGF, NT-3 and NT-4. The findings of Moganlou et al. (2023) showed
that pre-ischemic exercise can exert neuroprotective effects through NT-3 and NT-4 pathways in CAL neurons of the
hippocampus and cause sensory-motor recovery after injury.

Article message

Considering the increase in NT-3 and TrkC values in elderly women, which is obtained as a result of the effect of chess
learning and omega-3 supplementation, it is possible to improve processes such as learning, memory and cognitive
performance, as well as the positive effect on neural growth factors and physical condition in reached old age;
However, a more detailed explanation of this issue requires more research.
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. arthritis
. osteoporosis
. Sarcopenia
. Neurotrophin-3
. mammalian target of rapamycin complex 1
. hypomyelination
. neuromuscular junction
. nerve growth factor
. brain-derived neurotrophic factor
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