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Abstract

Aim: The aim of the present was to Study of apoptotic changes of caspase 3 and 9
proteins and cytochrome c of heart tissue after High intensity interval training (HIIT)
and thyme honey in type 2 diabetic rats. Method: The statistical population consisted
of male diabetic rats that 20 rats were divided into 4 groups: control, HIIT, thyme
honey, HIIT-thyme honey. The training protocol was implemented as eight weeks of
HIIT and five sessions per week. Insulin was measured using the insulin kit and the
ELISA method and the expression of caspase 3, caspase 9 and cytochrome-C genes by
RT-PCR method. Statistical analysis was performed using SPSS version 22 software
and two-factor analysis of variance and determination of effect size and Bonferroni
post hoc. Results: compared to the control group, HIIT led to a significant decrease in
glucose (0.0001) and insulin resistance index (0.001). HIIT increased the expression
of caspase 9 genes (0.001) in cardiac cells compared to the control group. Conclusion:
It can be concluded that performing HIIT by diabetic patients can lead to an increase Scan this QR code to see the
in the apoptotic factor. Therefore, the use of more moderated intensities, as well as the  accompanying video, or visit

use of substances with antioxidant and anti-inflammatory properties, such as honey, jahssp.azaruniv.ac.ir

along with exercise can be useful.
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Extended abstract

Background: Diabetes can directly cause heart failure in the form of diabetic cardiomyopathy. Recently, it has been
shown that apoptosis plays a major role in the process of heart diseases. Therefore, the effect of Exercise training on the
induction or inhibition of apoptosis is still questionable but what sport and with what kind of protocol is a question that
researchers are always looking for. On the other hand, studies have shown that thyme honey plays an important role in
regulating blood sugar as an anti-diabetic plant due to its properties (6). Research on honey indicates that honey has shown
anti-diabetic effects in animal models to clinical trials, and researchers have used it as a potential anti-diabetic agent (7,
8).findings indicate that honey has modulating effects on oxidative stress and hyperglycemia, and its antioxidant activity
has been well demonstrated to improve diabetes (9). The aim of the present was to Study of apoptotic changes of caspase
3 and 9 proteins and cytochrome c of heart tissue after High intensity interval training (HIIT) and thyme honey in type 2
diabetic rats.

Methodology: The statistical population of the present study consists of male Wistar and the samples consisted of 36
male Wistar rats. After two weeks of familiarization with the laboratory environment, 45% high-fat diet was given for 3
months and 60% high-fat diet for 2 months (10). Rats were made diabetic by a buffer solution prepared from STZ in
physiological serum at a dose of 25mg/kg. One week after STZ injection, fasting blood glucose was read by a glucometer,
and blood sugar between 150 and 400 mg/dl was considered as a standard to ensure that the rats had diabetes. Then the
diabetic rats were divided into four diabetic groups: control (n=6), HIIT (n=8), thyme honey (n=6), HIIT-honey (n=8).
Thyme honey given with a dose of 3g/kg by gavage method (16-18).

Exercise protocol: Eight-week program of aerobic training, five sessions per week with a gradual increase of HIIT from
22 to 38 meters / min (80 to 90% VO2max) and rest intervals with a speed of 16 to 22 meters / min (50 to 56% VO2max)
time 15 It was done by running on a treadmill for up to 34 minutes. To determine the maximum speed, Rodrigues et al.'s
protocol (2007) of the maximum speed running training test (MERT) was used to determine the training intensity. (23-
25).

Sampling: Blood samples were collected through cardiac bleeding and stored at -20. Glucose was measured using an
auto analyzer and insulin with a special kit from Pars Azmoun and the ELISA method. Insulin resistance index (HOMA-
IR) was calculated using the formula (26). To investigate the expression of genes in the heart tissue, data measurement
by RT-PCR method. Data were analyzed using SPSS22 software. Descriptive statistics (M £SD) were used to describe
the data. One-way analysis of variance and Bonferroni's post hoc test to compare the differences between groups, and
from the two-factor analysis of variance test and the effect size index to compare the influence of each of the independent
variables. A significance level of p<0.05 was considered.

Results: glucose concentration in the HIIT group was significantly reduced compared to the control (P<0.05) and in the
honey -HIIT group it was significantly reduced compared to the control (P <0.05). Compared to the control group, HIT
led to a significant decrease in HOMA-IR (0.001). Also showed that the changes of caspase 3 in the thyme honey and
HIIT-honey interactive group it showed a decrease (P<0.05). HIIT increased the expression of caspase 9 genes (0.001) in
cardiac cells compared to the control group. There was no significant change in the expression of Cytochrome C gene in
the HIIT group (P>0.05).

Discussion and conclusion:

The decrease in insulin resistance in the diabetic exercise group compared to the diabetic control group can be a sign of
adaptations at the cellular level caused by exercise. It seems that insulin changes in the HIIT group compared to the
control group can probably be justified by the improvement of pancreatic beta cell function. Sports activity, according to
previous studies, as a factor increases insulin sensitivity under normal conditions and improves insulin performance in
HOMA-IR (27). Also, the results showed that HIIT increased the expression of the caspase 9 gene in thyme honey group.
The expression of Cytochrome C gene increased in the HIIT group. Although the exact mechanism of apoptosis is not
yet clear; But it may be different according to the type of cell and the type of stimulation. It has been shown that exercise
induces apoptosis, which is a natural process to destroy damaged cells in which significant inflammatory reactions do not
occur (28). In the present study, the consumption of thyme honey was studied in terms of anti-apoptotic factors and it was
observed that the gene expression of Caspase3 and Caspase9 and Cytochrome C modulated and decreased the heart
muscle which was increased due to HIIT and its effect size was also significant. Therefore, intense exercise in the
Copyright ©The authors Publisher: Azarbaijan Shahid Madani University
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condition of diabetes and obesity and aging can lead to increased inflammation and oxidative stress, and it seems that the
consumption of strong antioxidants and anti-inflammatory such as thyme honey can moderate these effects. Therefore, it
can be suggested as a suitable sugar for such patients who do such intense exercises.

Conclusion: It can be concluded that performing HIIT with thyme honey can reduce the expression of apoptotic factors
and increase the expression of anti-apoptotic genes, and it is effective in improving glucose levels due to the effect of
genetic components that are effective in releasing glucose from the liver and in type 2 diabetic patients, and thyme honey
for its compounds is also effective. However, it is necessary to conduct more and supplementary studies in this field.

Article message: The use of more moderated intensities, as well as the use of substances with antioxidant and anti-
inflammatory properties, such as honey, along with exercise can be useful.

Keywords: HIIT, Type 2 Diabetes, Thyme Honey, Apoptosis
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