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Abstract

: Osteocalcin and osteopontin are related to diabetes and osteoporosis.
The aim was to determine the effect of eight weeks of endurance-resistance training
and taurine supplementation on osteocalcin and osteopontin in diabetic male Wistar
rats.

: In this experimental study,40adult male Wistar rats
weighing 250-300grams and 6weeks old were randomly divided into 3 diabetic
groups (each group, 10Rat); exercise, supplement and a control and a non-diabetic
groups were included as a healthy control group. To make diabetic, 55mg/kg of body
weight of streptozocin was injected. Combined exercises were performed for eight
weeks and 5times a week. Taurine supplementation was taken as a 1% solution in
water daily. One-way ANOVA and Bonferroni's post hoc were used to compare the
inter-group and intra-group changes of the variables.

: Osteocalcin increased significantly in the diabetic exercise group compared
to the diabetic control (P=0.018) and decreased significantly in the diabetic control
compared to the healthy (P=0.0001). Osteopontin increased significantly in the
diabetic control group compared to the healthy control (P=0.003); While, there was
no significant difference in other groups (P=1.000). Body weight and BMI increased
significantly in the exercise-diabetic group compared to the diabetic-supplement
(P=0.0001). There was a significant decrease in food consumption in the diabetic
exercise group compared to the diabetic supplement group (P=0.030).

Eight weeks of endurance-resistance training and taurine
supplementation led to an increase in osteocalcin and no change in osteopontin.
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Introduction

Diabetes is a metabolic disorder that occurs
due to insulin resistance in several tissues due to
factors such as aging, genetic defects, and
environmental conditions, and as a result, glucose
excretion decreases with insulin stimulation.
Bone is an active metabolic tissue that is
regenerated by two processes of reabsorption and
continuous formation. Osteocalcin is considered
as one of the indicators of bone resorption that
regulates glucose metabolism. The insulin signal
causes bone to be formed from osteoblasts and
absorbed by osteoclasts. It has been shown that
hyperglycemia and glucose tolerance, insulin
secretion and insulin sensitivity were reduced in
mice in which osteocalcin was inhibited, and
serum fat mass and triglycerides were increased.
Osteopontin is a glycoprotein that is produced in
osteoblasts which is associated with metabolic
diseases such as type 2 diabetes, insulin resistance
and obesity. Exercise is useful as a way to prevent
diseases such as diabetes and osteoporosis.
However, the results of studies on the effect of
exercise on osteocalcin and osteopoietin are
contradictory. In this regard, some researches
showed that exercise increases the serum level of
bone absorption and reabsorption indices. On the
other hand, some others showed that exercise
reduces the serum level of bone absorption and
resorption indices. While, some other researches
did not report a significant change. Saino et al.
(2003) showed that six weeks of short-term and
long-term running training caused a significant
increase in osteopontin as an index of bone
regeneration in female rats. Humphries et al.
(2009) showed that 16 weeks of resistance
training resulted in decreased osteopontin levels
after whole body vibration in healthy active
women. Hagihara et al. (2009) showed that eight
weeks of running on a treadmill increased the
amount of osteocalcin in female Wistar rats, while
the same training protocol with a duration of 180
minutes decreased longitudinal bone tissue.
Khorshidi et al. (2011) showed that 11 weeks of
regular aerobic exercise improved glycemic status
in type 2 diabetic patients, while it had no effect
on the serum levels of alkaline phosphatase and
osteocalcin. The use of sports exercises and herbal
supplements to treat diseases and metabolic
disorders has become popular among people.
Taurine is the most abundant, semi-essential and
sulfur-containing amino acid that has been used in
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human and animal models. Consumption of
taurine amino acid leads to the prevention and
improvement of diabetes by reducing insulin
resistance. It has been shown that there is a direct
and significant relationship between taurine
supplementation and bone mineral density.
However, very few studies have investigated the
effect of taurine supplementation on the bone
mechanisms of diabetics, and the results of the
few studies conducted regarding the effect of
supplementation on bone are also contradictory.
Martiniakov et al. (2019) showed that taking
taurine supplements in doses higher than 20
mg/kg body weight in rats for eight weeks led to
negative effects in the micro-bone structures. In
contrast, Choi and Seo (2013) showed that adding
2% taurine to the daily diet of growing rats led to
an increase in thigh BMC. Choi et al. (2017)
showed that taurine supplementation has positive
effects on bone metabolism in ovariectomized
alcoholic rats. While, Choi et al. (2009) showed
that 6 weeks of taurine supplementation in
ovariectomized spermatogonial rats did not have
a significant effect on urinary calcium and
phosphorus excretion as well as blood osteocalcin
and femur bone mineral content (BMC).
Researchers have suggested the effect of taurine
supplementation on bone. Considering the
prevalence of diabetes in today's societies with a
modern lifestyle and the increased risk of diabetes
complications such as bone loss and its direct
relationship with the quality of life in the society
and health and treatment costs created for the
health system and the treatment of each country,
the importance of controlling and eliminating the
complications caused by type 2 diabetes is
revealed. So, in this research, the effect of eight
weeks of endurance-resistance training on the
serum level of osteocalcin and osteopontin in
diabetic male Wistar rats is investigated.

Methods

The subjects of the present experimental study
were 40 adult male Wistar rats with a weight
range of 250-300 grams and 6 weeks of age. 30
rats at the end of eight weeks and by
intraperitoneal injection of streptozotocin STZ
(SO130) from Sigma company with a dose of 55
mg/kg dissolved in citrate buffer (0.05 M with pH
= 4.5) were diabetic. To ensure that the rats
became diabetic, three days after STZ injection, a
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blood sample was taken from the tail vein and
measured with a glucometer device (Auto-coding
infopiaEasy Gluco model, made in Korea). A
blood sugar level of more than 250 mg/dL
indicated diabetes. The blood sugar level of the
diabetic groups in the present study was 300 and
above 300 mg/dL. Diabetic rats were randomly
divided into 3 groups of 10 (combined exercise,
taurine supplementation and diabetic control) and
a group of 10 rats that did not receive
intraperitoneal injection of STZ and their blood
sugar levels were considered as healthy control
group.

Endurance-resistance training was carried out
for 8 weeks, 5 days a week on the treadmill. The
speed that raised the blood lactate level above 6
milliliters/liter was considered the maximum
speed. After the endurance training, resistance
training was done for 8 weeks, 5 days a week, in
the form of climbing the stairs, in the first, second
and third weeks, 8, 10 and 12 respectively.
Climbing load was performed without weights in
each session. The weight load in the fourth week
was one percent of the rat's body weight and the
number of climbing the ladder was 14 times. From
the fifth week to the end of the eighth week, the
rats carried weights equal to 3% of the total body
weight attached to the animal's tail, and climbed
15 times per week. In the diabetic supplement
group, taurine supplement prepared by Sigma
Company of America (St. Louis) was available to
the rats in the form of a 1% solution in daily
drinking water (500 ml) and to ensure the amount
of supplement consumption, the water
consumption of rats in the supplemented group
was recorded daily. 40 hours after the last training
session and taking the supplement and after 24
hours of fasting, every 40 rats were given an
intraperitoneal injection of a combination of
ketamine 50 mg/kg body weight and xylazine 10
mg/kg body weight unconscious and euthanized.
Venous blood was collected directly from the
inferior vena cava with a syringe after opening the
chest and centrifuged at 3000 rpm for 15 minutes.
Then blood serum was separated and stored at -80
degrees Celsius and transferred to Sarai Tabriz
specialized laboratory. Blood sampling was done
in all stages in 9-11 morning. Osteocalcin and
osteopontin were measured by the Eliza Rat Kit.
The present research has been approved and
registered by the Ethics Committee of Ardabil
University of Medical Sciences
(IR.ARUMS.REC.1400.077).

351

Result

The Shapiro-Wilk test showed that the data has
a normal distribution. ANOVA test showed that at
the end of eight weeks, between body weight
(P=0.043), BMI (P=0.043), food consumption
(P=0.0001), There is a significant difference
between osteocalcin (P=0.0001) and osteopontin
(P=0.001) of diabetic exercise, diabetic
supplement, diabetic control and healthy control
groups. The serum level of osteocalcin in the
diabetic exercise group was significantly
increased by 113.64% compared to the diabetic
control group (P=0.018). While, there was no
significant difference in the diabetic supplement
group compared to the diabetic control group and
in the diabetic exercise group compared to the
diabetic supplement group (P=1.000). On the
other hand, the serum level of osteocalcin in the
diabetic control group had a significant decrease
of 76.78% compared to the healthy control group
(P=0.0001). The serum level of osteopontin in the
diabetic exercise and diabetic supplement groups
compared to the diabetic control group and also in
the diabetic exercise group compared to the
diabetic supplement group had no significant
difference (P=1.000). Meanwhile, there was a
significant increase of 97.89% in the diabetic
control group compared to the healthy control
group (P=0.003).

Discussion

Eight weeks of combined endurance-
resistance training and taurine supplementation
caused a significant increase in the serum level of
osteocalcin. The serum level of osteopontin did
not change significantly after eight weeks of
combined endurance-resistance training and
taurine supplementation. Weight, BMI and food
intake did not change significantly after eight
weeks of combined training and taurine
supplementation. While the body weight and BMI
in the combined exercise group were significantly
higher compared to the diabetic supplement
group, and the amount of food consumed in the
combined exercise group was significantly lower
compared to the diabetic supplement group.

Conclusions

Eight weeks of combined endurance-
resistance training and taurine supplementation
improve the bone remodeling.
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