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Abstract

Aim:  Type 2 diabetes is a condition that leads to impaired axonal transport, and exercise can
lead to its improvement. However, the mechanisms and effects of exercise in these disorders still
need to be fully understood. This study aimed to examine the effect of combined exercises on
serum kinesin-1 and the physical performance of older men with type 2 diabetes. Method: In
this clinical semi-experimental study, 16 older men with diabetes (age: 67.07 = 1.50 years) were
randomly divided into two control groups and aerobic resistance training groups. The exercises
were done for eight weeks and three sessions per week for 90 minutes. Kinesin-1 blood variable
and performance physical were measured 48 hours before and after training. Paired t-test was
used to check intra-group changes, and the ANCOVA test was used to check the difference
between groups. All statistical calculations were performed using SPSS version 23 software at
a significance level of P<0.05.Results: Paired t-test shows that in the training group, kinesin-1
values (t = 4.14, P = 0.08) decreased, lower body strength (t = 2.26, P = 0.01) significantly
increased, and aerobic endurance values ( t=5.15, P=0.07) and upper body strength (t=1.80,
P=0.09) increased after the intervention. Intergroup analysis showed a significant increase in
aerobic endurance values (P=0.006, F=11.80) and lower body strength (P=0.01, F=10.80). Also,
the levels of kinesin-1 (P=0.07, F=61.23) decreased, and upper body strength increased (P=0.08,
F=8.70), but they were not significant. Conclusion: According to the results of prescribing
combined exercises in The elderly with type 2 diabetes, it can have the most excellent effect on
improving functional indices and improving kinesin-1 values in diabetic elderly.Conclusion:
Prescribing combined exercises in the elderly with type 2 diabetes has probably improved
physical performance and kinesin-1 levels in the elderly with diabetes
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Extended abstract
Background

Type 2 diabetes is the result of insulin and insulin cell receptor malfunction, which is one of the epidemic diseases. The
risk of premature death, neurodiabetes, and blindness in diabetic people is twice that of non-diabetic people—type 2
diabetes in the elderly leads to imbalance. Nerve damage in diabetes, which leads to peripheral neuropathy, follows a
specific destructive pattern so that sensory nerves are involved first and then motor nerves. The level of kinesin-1 in the
blood sample of older adults with type 2 diabetes is higher than usual. Based on our knowledge, the effect of combined
resistance and aerobic training on serum kinesin-1 in elderly people with type 2 diabetes has not been investigated. The
present study examines the effectiveness of combined training on changes in men's serum kinesin-1 and physical
performance. Elderly with type 2 diabetes was performed.

Materials and Methods

This research was semi-experimental. The statistical population of the present study included all elderly men 65-70 years
old with type 2 diabetes in Ardabil province. Forty people from the research samples were selected from this statistical
community purposefully and voluntarily according to the criteria for entering the study.

Experimental design

After obtaining medical permission, an appointment was arranged for a baseline assessment. The subjects were
randomly divided into two groups of 8 people, including the group of combined exercises (acrobic + resistance) and the
control group. This study has the ethics code number IR.-UMA.REC.1401.033 from Mohaghegh Ardabili University.

Training protocol

The combined training program (aerobic + resistance) was for eight weeks, three training sessions per week and each
session lasted for 90 minutes with at least one day of rest between sessions. Each training session included a 10-minute
warm-up period (including muscle stretching and walking) and aerobic exercises for 10 to 30 minutes with an intensity
between 50 and 70% of the maximum heart rate. After performing aerobic exercises, there was a rest between 3 and 5
minutes. Then, the subjects performed resistance exercises for 30 to 40 minutes with an intensity between 40 and 70% of
a maximum repetition. Resistance exercises for each participant included large upper and lower body muscles so that
each movement could be repeated 8-12 times at each station. In the end, to return the body to its original state and to cool
down, the subjects walked for 10 minutes and did muscle stretching. One minute rest between sets and 2 minutes between
stations were considered. All training sessions were conducted under the supervision of sports science trainers, nurses
and researchers.

Assessment of studied factors: Before starting the training program, familiarization sessions were conducted to test
aerobic endurance, upper body and lower body strength, 6-minute walking test, and Ray Kelly and Jones chair standing
test. Kinesin was measured one day before the first training session and 48 hours after the end of the eighth week of
training.

Statistical analysis

For the normality of the data, the Shapiro-Wilk test and the homogeneity of variances were used using the Lune test.
According to the pre-test differences, ANCOVA analysis was used to investigate the differences between the groups. All
statistical calculations were done using SPSS statistical software.

Results

The values of kinesin-1 (t=4.14, P=0.08) decreased in the exercise group after the intervention, but it was not significant.
There was a substantial increase in lower body strength (t = 2.26, P = 0.01). Regarding change percentage, the training
group had a more significant decrease in kinesin-1 (3.6 percent) and a more significant increase in lower body strength
(16.50 percent). ), shows aerobic endurance (2.00%) and upper body strength (6.50%) compared to the pre-test. The
covariance analysis test to compare the results between groups shows a significant difference in aerobic endurance
(P=0.006, F=11.80) and lower body strength (P=0.01, F=10.80). Also, improvements in kinesin-1 levels (P=0.07,
F=61.23) and upper body strength (P=8.70, F=0.08) were reported, but these changes were insignificant.

Discussion

Studies that have investigated the effect of exercise on kinesin-1 levels have been done in different populations, and the
results of these studies have been somewhat contradictory. The persistent increase in kinesin-1 content in the sciatic
nerves of diabetic subjects is probably due to the loss of neurons in neuropathy and the activation of a compensatory
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mechanism. Is. However, in response to regular and basic sports activities, the neurons are activated and balance this
content, helping it reach the average level. Regarding the adaptations related to improving physical performance in the
elderly with diabetes, some effects of exercise can be seen. Aerobics has been cited for improving insulin resistance as
well as chronic inflammation.

Article message

Considering the progressive nature of diabetes in the elderly and the occurrence of diabetic peripheral neuropathy in
these people, it seems that by performing combined aerobic and resistance exercises, there is a decrease in the level of
kinesin-1, an increase in aerobic endurance and an increase in trunk strength, which can be used to reverse these
changes. evaluated positively. It can also be predicted that more extended periods of this type of training can bring more
changes. Considering the decrease in kinesin levels and the increase in physical performance, it can be predicted that
combined aerobic-resistance exercises significantly affect the physical version of the elderly.
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