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Abstract

Background. The irisin and betatrophin hormones are involved in insulin resistance.
Considering the muscle weakness of elderly diabetics, this study aimed to investigate the
effect of 21 weeks of strength training on betatrophin and irisin serum levels in type 2
diabetic elderly men.

Methods. This semi-experimental study was conducted on type 2 diabetic men with an
average age of 70.85+2.90 years. The strength training protocol was performed twice a
week for 21 weeks. The exercises consisted of three stages: 1- muscle endurance, 2-
muscle hypertrophy, and 3- maximum strength training. Fasting blood glucose levels
and serum levels of insulin, betatrophin, and irisin were measured in two phases before
and after the exercises.

Results. The serum levels of insulin, irisin, and betatrophin in the diabetes control group
were lower than in the healthy group (P<0.05) and 21 weeks of strength training
increased the serum levels of insulin, irisin, and betatrophin, and decreased body weight
and fasting blood glucose levels in elderly diabetic men compared to the control group
(P<0.05).

Conclusion. Strength training improved metabolic disorders in diabetics and increased
secretion of irisin and betatrophin following exercise which indicated that exercise may
have a protective mechanism in diabetes.

Practical Implications. Stationary movements by performing strength activities,
through the development of skeletal muscles of diabetics, improve insulin sensitivity
and harvest more glucose in the body. In addition, these exercises can be a protective
mechanism to prevent or delay the complications of type 2 diabetes by increasing irisin
and betatrophin levels.

How to cite this article: Tahramuzi M, Seifi-Skishahr F, Afroundeh R, Katebi L, Farzi zadeh R. The effect of long-
term strength training on serum levels of betatrophin and irisin in elderly men with type 2 diabetes. Med ] Tabriz
Uni Med Sciences. 2023;45(4):325-336. doi: 10.34172/m;j.2023.036 Persian.

Extended Abstract

Background

betatrophin hormone increases the proliferation of

Recently, it has been suggested that irisin and  pancreatic beta cells and improves metabolic control.
betatrophin play a role in insulin resistance, which is ~ Most clinical studies have shown that irisin is less in
affected by fat and glucose metabolism. The  the circulation of type 2 diabetic patients. Also, the
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increase of irisin during excessive energy intake can be
a compensatory mechanism to prevent weight gain
and insulin resistance with increased energy
consumption. But there is no consensus regarding the
level of betatrophin. Considering the increasing trend
of immobility and the prevalence of weakness in the
elderly population with diabetes, as well as the role of
muscle in the secretion of irisin and betatrophin
hormones, resistance training can prevent the
reduction of skeletal muscle mass and its function.
Irisin and betatrophin hormones may be effective in
replacing or regenerating pancreatic beta cell mass.
Hence, this study aimed to investigate the effect of 21
weeks of strength training on irisin and betatrophin
levels in elderly men with type 2 diabetes.

Methods

This semi-experimental study was conducted on
20 men with type 2 diabetic and 10 healthy men with
an average age of 70.85+2.90 years. Diabetic men
were randomly divided into two groups of strength
training and diabetes control. The strength training
protocol was performed twice a week for 21 weeks.
The training consisted of three phases: 1. Muscular
endurance (40-60 percent one repetition maximum
(IRM) on the first day and 50-70 percent 1RM on the
second day), 2. Muscle hypertrophy (50-70 percent
IRM on the first day and 40-80 percent). 1RM
percent on the second day of training) 3. Maximum
strength training (50-85 percent 1RM on the first
day of training and 50-80 percent 1RM on the
second day of training). The load in all exercises was
determined separately at the beginning of each
training session based on the IRM of the Epley
equation. According to the objectives of the research,
blood was taken from each subject in two stages, 48
hours before and after the last training session in the
21st week. Fasting blood glucose level was measured
by enzyme method and serum levels of insulin,
betatrophin, and irisin were measured by ELISA
method. Data were analyzed using a dependent t-test
and one-way ANOVA in SPSS environment with a
significance level of P<0.05.

Results
At the beginning of the study, there was a
significant difference in blood glucose and serum

insulin levels of healthy subjects in the healthy
control group and the control and exercise diabetes
groups (P<0.01). While after 21 weeks of training,
there was a significant decrease in blood glucose
(P=0.001) and a significant increase in serum insulin
(P=0.001) in the training group compared to the
control diabetes group. Also, comparing the stages
before and after completing the protocol showed that
the subjects of the training group experienced a
decrease in blood sugar (P=0.001) and an increase in
serum insulin (P=0.001) after 21 weeks of training.
Meanwhile, a significant increase was observed in
irisin (P=0.001) and betatrophin (P=0.001) in the
serum of the training group compared to the control
diabetes group after 21 weeks of training. Also, the
comparison of the steps before and after the
completion of the protocol showed that the subjects
of the diabetic control and healthy control groups
had no significant changes after 21 weeks (P<0.05),
but the increase of irisin (P=0.001) and betatrophin
(P=0.001) in the serum of subjects in the training
group were significant after 21 weeks of training.

Conclusion

The increased amount of irisin following strength
training may be a compensatory mechanism to
regulate energy consumption and glucose
metabolism or provide balance in metabolic
disorders and try to restore glucose tolerance and
control metabolism. Another mechanism of irisin
increase after exercise can be muscle contractions
during exercise. The irisin may be increased in
muscles due to the increase in endurance caused by
training repetitions, and the anabolic effect of
resistance training may be related to the increase in
FNDC5 expression. Hence, muscle mass, muscle
strength, and endurance increase the secretion of
irisin. Generally, the depletion of intracellular ATP
after exercise may be a factor in triggering the release
of irisin. In addition, exercise stimulates the
sympathetic nervous system and the release of
catecholamines, and the stimulation of adrenergic
receptors leads to the activation of PGC-la and
UCP1 as well as the release of irisin. According to
our results, the amount of serum betatrophin in the
strength training group increased after 21 weeks of
training. Betatrophin is a cytokine that is expressed

Med ] Tabriz Uni Med Sciences. 2023;45(4) | 326



Tahramuzi, et al.

in the liver and adipose tissue and causes the
proliferation of beta cells in insulin resistance.
Exercise training has been confirmed as a modifier
and a potential treatment for insulin resistance and
diabetes caused by obesity. Generally, strength

training improved metabolic disorders in diabetics,
and the increased secretion of irisin and betatrophin
following exercise suggested a protective mechanism
for exercise in diabetic subjects.
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