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Original Article

The effects of two types of interval training on the association between
cardiovascular fitness and atherogenic biomarkers with blood pressure
in Women with overweight/obesity

Maryam Nazari' *, Vazgen Minasian*' ', Silva Hovsepian®

1. Department of Exercise Physiology, Faculty of Sport Sciences, University of Isfahan, Isfahan, Iran

2. Metabolic Liver Disease Research Center, Imam Hossien Children’s Hospital, Isfahan University of Medical Sciences, Isfahan, Iran

Abstract

Background and Purpose: Obesity, especially central body obesity, is related to cardiovascular diseases
risk factors such as high blood pressure and hyperlipidemia. The aim of the present study was to investigate
the relationship between blood pressure and serum levels of salusin- , angiopoietin-like protein 3, lipid
profile and anthropometric indicators following eight weeks of interval training with different intensities
among women with overweight/obesity.

Materials and Methods: In this study, 30 inactive women were divided into three groups of 10 including
control group (average age, 28.7 years; body mass index, 30.42+3.29 kg/m2), moderate-intensity interval
training group (average age, 30.2 years; body mass index, 31.19 £3.75 kg/m2), and high-intensity interval
training group (average age, 28.9 years body mass index, 30.17 +3.83 kg/m2). The Subjects in training
groups performed eight weeks of interval training encompassed pedaling on a stationary bike with different
intensities. Blood samples were taken 48 hours before the first training session (baseline values) and 48
hours after the last training session to measure the serum levels of salusin- , angiopoietin-like protein 3 by
using ELISA method. Factorial ANOVA and Pearson’s correlation coefficient tests were used to analyze
the data.

Results: Data analysis showed a positive and significant relationship (P<0.05) between blood pressure
and angiopoietin-like protein 3, waist-hip ratio, salusin- , waist circumference and an inverse significant
relationship between blood pressure and high density lipoproteins (P<0.05). Factorial analysis of variance
showed a significant decrease in the levels of angiopoietin-like protein 3, salusin-, triglyceride, weight,
waist circumference, waist-stature ratio, body mass index, systolic blood pressure and a significant increase
in the levels of high-density lipoproteins following eight weeks of interval training (P<0.05). However, no
significant changes were observed for low-density lipoproteins, diastolic blood pressure and waist-hip ratio
following interval training.

Conclusion: Interval training with sufficient intensity can be effective in increasing obese/overweight in-
dividuals’ health by improving body composition and reducing some serum proteins related to high blood
pressure.

Keywords: Exercise, Angiopoietin-Like Protein 3, Salusin-Beta, Obesity
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Effect of high intensity interval training on adipose tissue levels of ste-
roid receptor RNA activator and insulin resistance index in rats with
type II diabetes
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Abstract

Background and Purpose: Steroid receptor RNA activator (SRA) is one of the long non-coding RNA
(LncRNA) playing a dual role in glucose homeostasis and insulin resistance. Purpose of this study was to
investigate the effect of six weeks of high intensity interval training on adipose tissue levels of SRA and
insulin resistance index in diabetic rats with high fat diet and streptozotocin.

Materials and Methods: Twenty male wistar rats (10-12 weeks old; 200-300 gr) were selected and type 2
diabetes was induced by six weeks of high-fat diet and streptozotocin injection. Afterwards, obese diabetic
rats were randomly divided into experimental and control groups. The rats in the experimental group partic-
ipated in six weeks of high intensity interval training included 40 seconds of running on a treadmill at 25-35
m/min followed by 2 minutes of active rest at 10 m/min, which was performed for 30 minutes per session,
five sessions per week, 6 weeks. All rats were dissected 48 hours after the last training session and adipose
levels of SRA, serum levels of insulin and fasting blood sugar were evaluated using appropriate laboratory
methods. Data analyses were carried out using independent and paired t-test and Pearson’s correlation test
at a significance level of less than 0.05.

Results: Six weeks of high intensity interval training resulted in significant decreases in adipose tissue
levels of Steroid Receptor RNA Activator (P=0.001) in addition to significant decreases in levels of insulin
(P<0.001), fasting blood glucose (P<0.001), insulin resistance index (P<0.001) and body weight (P=0.028)
in the experimental group compared to the control group. Furthermore, six weeks of high intensity interval
training in experimental group caused significant decreases in body weight in post- test compared to pre-
test (P<0.001). However, according to the Pearson’s correlation test, there were no significant correlations
between the changes in steroid receptor RNA activator levels of adipose tissue and changes in other vari-
ables following high intensity interval training (P>0.05).

Conclusion: It seems that in addition to improving body composition, six weeks of high intensity interval
training play a role in improving insulin resistance through decreasing the levels of SRA.

Keywords: Steroid Receptor RNA Activator (SRA), High Intensity Interval Training, Diabetes, Insulin
Resistance, Obesity
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Cross-validation of Fox and Tanaka equations in predicting maximal
heart rate of Iranian Children and Adolescent boys: Evaluation by the
respiratory gas analyzer method in the exhaustive exercise test

Reza Komijani ', Majid Jalili ', Farzad Nazem*

Department of Sport Physiology, Faculty of Sports Sciences, Bu-Ali Sina University, Hamedan, Iran

Abstract

Background and Purpose: The maximal heart rate is a physiological index to control the intensity of phys-
ical activity in exercise and rehabilitation. Due to the practical problems of measuring maximal heart rate
in strenuous exercise tests, this physiological index is estimated by regression equations. Most scientific
sources have used the two equations of Fox (age - 220) and Tanka (208 -0.7 age) to estimate the maximal
heart rate. Fox and Tanaka’s equations were designed based on the data obtained from the adult population.
Therefore, these two equations may not be highly accurate in the child and adolescent population. The
purpose of this research is to evaluate the validity of Fox and Tanaka’s equations in estimating the maximal
heart rate of children and adolescent boys.

Materials and Methods: In the present study, maximal heart rate was measured in 349 healthy boys aged
8 to 18 years in a direct method by using modified Bruce test on a treadmill equipped with a respiratory gas
analyzer. Thereafter, the maximal heart rate was estimated using Fox and Tanaka’s equations. In order to
validate the equations of Fox and Tanaka, the measured and estimated maximal heart rate were compared
in all subjects as well as children and adolescent. For this purpose, Pearson’s correlation, pair sample t-test,
and Bland-Altman’s agreements were used.

Results: With increasing the age of the subjects, there was no noticeable change in the maximal heart
rate of the boys. So that, a weak negative correlation was observed between age and maximal heart rate
(r =-0.198, p<0.05). A significant correlation was observed between the maximal heart rate measured by
the standard method with Fox (r=0.198) and Tanaka (r=0.198) equations (P<0.05). However, there was a
significant difference between the measured maximal heart rate and estimated maximal heart rate by Fox
(mean difference = 5.23+6.32, equivalent to 2.7% of the mean for maximal heart rate) and Tanaka (mean
difference = 3.07+6.17, equivalent to -1.44 percent of mean for measured maximal heart rate). The Fox and
Tanaka equations led to overestimation and underestimation of maximal heart rate, respectively. Further-
more, the Bland-Altman diagram indicated a low agreement between the maximal heart rate equations of
Fox and Tanaka compared to the standard method. Even by dividing the subjects into two age groups, 8 to
13 years and 14 to 18 years, no changes in the results were found. No significant correlation was observed
between maximal heart rate of Fox and Tanaka equations with standard method (r = 0.028-0.094) (p<0.05).
In addition, a significant (P<0.05) difference was observed between the standard maximal heart rate and the
Fox and Tanaka equations (mean difference = - 3.55 to 6.26 beats per minute).

Conclusion: It seems that the Fox and Tanaka heart rate equations do not have sufficient validity in children
and adolescent boys. However, in situations where we have to estimate the maximal heart rate, Tanaka’s
equation has a lower estimation error. According to the results of this research, it will be beneficial to design
a native equation for estimating the maximal heart rate of Iranian children and adolescent boys.

Keywords: Exercise intensity control, Maximal heart rate, Maximal heart rate equations, Children and
adolescents.
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Responses of Plasma Levels of Irisin, Follistatin and Insulin Resistance
Index to Two Types of High Intensity Interval Training in Overweight
Men

Davar Rezacimanesh*

Department of General Courses and Basic Sciences, the College of Maritime Economics and Management, Khorramshahr University
of Marine Science and Technology, Khorramshahr, Iran

Abstract

Background and Purpose: Irisin is an exercise-stimulated hormone that affects white adipose tissue and
brown adipose tissue. Based on the previous studies, physical activity increases the expression of proteins
such as follistatin, which causes weight loss by increasing energy expenditure and through this has an ef-
fect on the insulin resistance index. The present study aimed to investigate the response of plasma levels
of irisin, follistatin, and insulin resistance index to two types of high-intensity interval training (HIIT) in
overweight men.

Materials and Methods: For this purpose, 33 overweight men (mean age 22.9+2.11 years, weight
82.45+6.1 kg, body mass index 26.7+1.22 kg/m ) who were able to regularly attend physical activity volun-
tarily participated in the study and were randomly divided into three groups: 30-s HIIT groups (HII'T-30),
60-s HIIT (HIIT-60), and control. The training protocol was performed three sessions per week for eight
weeks. The HIIT-30 exercise program included eight repetitions of 30-second activity at an intensity of 80-
90% of the maximum heart rate with a two-minute recovery for the first four weeks, ten repetitions for the
fifth and sixth weeks, and twelve repetitions for the seventh and eighth weeks. The HIIT-60 exercise pro-
gram included four repetitions of 60-second activity at an intensity of 80-90% of the maximum heart rate
with a four-minute recovery for the first four weeks, five repetitions for the fifth and sixth weeks, and six
repetitions for the seventh and eighth weeks. The control group did not attend any regular exercise program
during the research. Blood samples were taken to measure levels of Irisin, follistatin, and determine the
insulin resistance index. One-way analysis of variance (ANOVA) and paired t-test were utilized at a level
of P 0.05 to compare means of parameters.

Results: The within-group comparisons for irisin and follistatin data showed that there is a significant
difference between pre-test and post-test in the 30-s HIIT and 60-s HIIT groups (P<0.05). The results of
ANOVA indicated that the 30-s HIIT and 60-s HIIT protocols increased the levels of irisin (P<0.05), fol-
listatin (P<0.05), and reduced insulin resistance index significantly (P<0.05). The between-group compar-
isons of the data showed no significant differences between the HIIT-30 group and the HIIT-60 group for
all variables.

Conclusion: According to the results of this research, it could be concluded that, the two HIIT methods of
30 and 60 seconds by increasing irisin and follistatin levels can cause weight loss, treat obesity and improve
the insulin resistance index in overweight men.
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Abstract

Background and Purpose: Covid-19 is an infectious disease with a very high contagion in the society that
its management and control is still considered a challenge for the health systems. Severe respiratory infec-
tions with corona various (COVID 19) complications such as hypoxia, lymphopenia, shortness of breath
and heart disorders are among the manifestations of this disease. Fatigue, reduced lung function, reduced
cardio-respiratory capacity, psychological problems such as depression and stress, reduced quality of life,
and movement disorder are some of the permanent post-acute problems of people who have recovered
from the corona virus. Due to the novelty of the corona virus, there is not much consistent evidence that
rehabilitation training are effective in improving the physical condition, pulmonary and mental function in
post-coronavirus patients. Therefore, the purpose of this study was to investigate the efficacy of pulmonary
rehabilitation training on pulmonary function, arterial oxygen, stress, depression and quality of life in post-
covid patients.

Materials and Methods: Forty two patients (22 men and 20 women) with moderate to severe consequenc-
es of the covid-19 disease in the age range of 45-70 years were admitted to comprehensive 8-week outpa-
tient pulmonary rehabilitation programme and divided into two groups of training and control. The trining
protocol included eight weeks of aerobic, mental and breathing exercises (three days a week, 80 minutes per
session) under the supervision and monitoring of arterial oxygen EKG. Pulmonary function measurement
(PFT), Corona Stress Standard Questionnaire (CSS-18), depression intensity (Beck Depression Question-
naire), and quality of life (SF-36 questionnaire) were assessed befor and after the pulmonary rehabilitation
program. Independent t-test was used to compare the data between control and training groups.

Results: The oxygen support in patients with pulmonary rehabilitation was significantly reduced (P<0.001).
In addition, the level of oxygen saturation in arterial blood (Sa02%) was significantly improved in the
pulmonary rehabilitation group compared to the control both at rest, during exercise and physical activity
(P<0.001). The pulmonary function indices (FVC, FEV1), and quality of life significantly (P<0.001) im-
proved in rehabilitation group, whereas the level of stress (P<0.05) and depression (P<0.01) showed signif-
icant decreases compared to the control group.

Conclusion: Considering the multifaceted involvement of corona disease and its numerous complications,
it seems that compehensive pulmonary rehabilitation training could be effective in post-covid patients
through improving the performance, oxygenation of the pulmonary system, and quality of life, as well as
reducing the stress and depression which total improve the functional and cognitive abilities.

Keywords: Covid-19, Rehabilitation Training, Depression, Stress, Spirometry Index
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ceps muscle of diabetic male rats
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Abstract

Background and Purpose: Diabetes is a metabolic disease associated with increased blood glucose. Based
on the results of previous research, physical activity, and herbal supplements containing antioxidants and
anti-inflammatory agents play an important role in controlling blood glucose in diabetics. GLUT4 as a
glucose transporter and AMPK as an insulin-independent biological pathway play an important role in
energy homeostasis in the body. This study aimed to investigate the simultaneous intervention of aerobic
training and berberine supplementation on GLUT4 and AMPK gene expression in the quadriceps muscle
of diabetic male rats.

Materials and Methods: In this experimental research, 35 male Wistar rats (age 8 weeks, weight
242.15+10.32 gr) were randomly divided into five groups (n=7) including healthy control, diabetic control,
diabetes + berberine, diabetes + aerobic training, and diabetes + aerobic training + berberine. Diabetes was
induced by one-step intraperitoneal injection of STZ (60 mg/kg). Blood glucose above 300 mg/dL meant
successful induction of diabetes. The training groups performed a treadmill protocol for six weeks, five
days a week, with a gradual increase in speed and time. Berberine supplementation with a dose of 50 mg
per kilogram of body weight was done by gavage on all days of week and in training days one hour before
training. Forty-eight hours after the last training session, rats were deeply anesthetized by intraperitoneal
injection of ketamine (75 mg/kg body weight) and xylazine (10 mg/kg body weight) and quadriceps muscle
tissue samples were collected. RT-PCR technique was used to measure the relative expression of GLUT4
and AMPK genes. The data were analyzed using SPSS software. One-way analysis of variance and Tukey’s
post hoc test were employed for between-group comparisons of the data.

Results: AMPK and GLUT4 gene expression in the quadriceps muscle of the diabetic control group was
significantly decreased compared to the healthy control group (P=0.0001). Moreover, the results showed
that the content of AMPK and GLUT4 gene expression in diabetes + aerobic training and diabetes + aero-
bic training + berberine groups increased significantly compared to the diabetic control group (P=0.0001).
This increase in gene expression was higher in the diabetes + aerobic training + berberine group than in
the diabetes + aerobic training group. In addition, the level of AMPK and GLUT4 gene expression in the
group of diabetes + aerobic training + berberine increased significantly compared to the diabetes + berber-
ine group (P<0.05). However, despite the increase in gene expression of these two variables in diabetes +
berberine group, these changes were not statistically significant (P>0.05) when compared to the diabetic
control group.

Conclusion: The simultaneous intervention of aerobic training and berberine supplementation has positive
synergistic effects on AMPK and GLUT4 gene expressions in the quadriceps muscle of type 1 diabetic rats
and may improve energy homeostasis in the body.

Keywords: AMPK, GLUT4, Berberine, Aerobic Training, Diabetes, Quadriceps Muscle
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Abstract

Background and Purpose: Physical activity is one of the promising interventions with positive effects
on the quality of sleep and cognitive function in multiple sclerosis (MS) patients. With the development
of various physical programs including combined physical-cognitive programs, it seems that this type of
intervention may better affect neurodegenerative diseases, such as MS. Therefore, this study aimed to
investigate the quality of sleep and psychomotor vigilance following combined aerobic-cognitive training
(Brythonic) and conventional aerobic training (Aerotonic) in patients with MS.

Materials and Methods: Thirty patients (22 women and 8 men) with Relapsing-Remitting and Expanded
Disability Status Scale (EDSS) less than four (Mean+SD; age, 36.66+9.36 years; height,164.5+6.3 cm;
weight, 65.43+9.80 kg; body mass index, 24.02+3.02 kg/m2) were randomly divided into 3 equal groups of
brythonic training, aerotonic training, and control. Subjects in brythonic and aerotonic groups performed 10
weeks of home-based online training, two sessions per week. Each exercise session included 10 minutes of
warm-up, 15 to 35 minutes of exercise, and five minutes of cool-down. The activity of the brytonic group
was to perform motivational words with aerobic movements in each session. During ten weeks, these words
formed a complete sentence with a positive meaning. In the aerotonic group, the same aerobic movements
as the braytonic group were performed, with the difference that there was no cognitive load. Before and
after 10 weeks of training psychomotor vigilance test (PVT), and Pittsburgh Sleep Quality Index (PSQI)
test were performed by all subjects in the three goups. Data analyses were prformed by using the repeated
measures of ANOVA.

Results: Despite observing a relative improvement in most variables of the PVT in the brythonic group
compared to the aerotonic and control groups, these changes were not significant (P>0.05). Although, in
the PSQI test a 1-point improvement was observed in the sleep quality of patients in the brythonic and
aerotonic groups, these changes were not significant.

Conclusion: This study showed that although the repetition of motivational words with aerobic exercise in
a short training period does not have a significant effect on the quality of sleep and the levels of psychomo-
tor vigilance of the patients with MS, because of improving trend in the brythonic training group, probably
longer duration or higher intensity of exercise or cognitive interventions might result in significant changes.
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Abstract

Background and Purpose: Parkinson’s disease is a progressive neurological disorder, where loss of do-
pamine neurons in the substantia nigra and dopamine depletion in the striatum cause characteristic motor
and nonmotor symptoms. Glial cell line-derived neurotrophic factor (GDNF) is one of the most important
neurotrophins that regenerates dopaminergic neurons by Rearranged during transfection (RET) receptor ty-
rosine kinase in Parkinson’s disease. The effect of exercise on these proteins are not well known. Therefore,
the present study was conducted to examine the effect of high intensity swimming training on GDNF and
RET gene expression in hippocampal tissue in rats with Parkinson’s disease.

Materials and Methods: In this experimental and pure study, twenty-one male Wistar rats (age 8 to 10
weeks and weight 200-250 gr) were purchased from the Animal Breeding Center of Islamic Azad Uni-
versity, Shiraz branch and transferred to the animal laboratory of this university. Parkinson’s disease was
induced in fourteen rats by injection of 1 mg/kg reserpine during 5 days. Thereafter, they were randomly di-
vided into Parkinson’s disease group or Parkinson’s disease + training group. The rats in the training group
performed 6 weeks of high intensity interval swimming including 20 repetitions of 30 seconds swimming
followed by 30 seconds rest. Moreover, seven remaining rats received no intervention and were allocated
into the healthy control group. GDNF and RET gene expressions were measured in hippocampus 48h after
the last training session, using Real Time-PCR. Data were analyzed by using one-way ANOVA test and
Bonferoni’s post-hoc. Data were analyzed by using SPSS22 at the P<0.05..

Results: Data analyzes revealed that GDNF and RET gene expression were reduced after induction of
Parkinson’s disease compared to the healthy control group (P=0.001, P=0.03, respectively). After 6 weeks
of training, GDNF and RET gene expressions were increased compared to the Parkinson’s disease group
(P=0.009, and P=0.007, respectively), whereas, no significant differences were observed between training
group and healthy control group (P=0.6 and P=0.9. respectively).

Conclusion: In general, it seems that high-intensity interval swimming training used in this study could
improve dopaminergic neuron survival in Parkinson’s disease by increasing GDNF as a neurotrophine fac-
tor and subsequent signaling receptor tyrosine kinase RET. Since, the available data are scars in this field,
future studies specially in human are needed.
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Abstract

Background and Purpose: Physiological angiogenesis and homeostasis of blood vessels is a complex
process that is regulated at a high level by the balance between positive proteins such as follistatin-like fac-
tor-1 (FSTL-1) and negative proteins such as thrombospondin-1 (TSP-1). Although, there is considerable
evidence about the role of positive factors in angiogenesis, the role of negative factors is not well defined.
In physiological conditions, such as resistance training as one of the effective training methods to improve
cardiovascular function, the role of these factors is not properly known. The aim of this study was to inves-
tigate the changes in thrombospondin-1 and follistatin-like factor-1 of heart tissue following six weeks of
resistance training in obese male rats.

Materials and Methods: In an experimental study, 20 male Wistar rats were divided into two equal groups
of control and experimental based on their body weight. Prior to the exercise protocol, the rats received a
high-calorie diet. The experimental group participated in a six-week training protocol with a frequency of
three training sessions per week, and each session included 10 repetitions with a 90-second rest interval,
climbing a resistance training ladder with a height of one meter and an 85-degree incline with a weight
attached to the base of the tail (based on the the maximum weight carrying capacity of each rat). Fourty-
eight hours after the last training session, TSP-1 and FSTL-1 values in the heart tissue were evaluated using
ELISA technique. Between-group comparisons were made by using the independent t-test at a significance
level of P<0.05.

Results: Data analyses revealed that six weeks of resistance training in the experimental group compared to
the control group caused a significant increase in FSTL-1 values (P=0.0001) and a non-significant decrease
in TSP-1 values (P=0.09).

Conclusion: Based on the findings of the present study it could be concluded that exercise in the form of re-
sistance exercises can have positive effects on the development of angiogenesis process in heart tissue and
it seems that six weeks of resistance training, despite the non-significant decrease in TSP-1 as an inhibitory
factor in the angiogenesis process and an increase in FSTL-1 values as an angiogenesis stimulating factor,
may have positive effect on improving blood supply to the heart muscle in obese subjects. The data of the
present study refer to the role of resistance training in facilitating intracellular signaling through, modulat-
ing some inhibitory factors and stimulatory factors of angiogenesis in heart tissue of obese rats.

Keywords: Follistatin-Like Factor-1, Thrombospondin-1, Obesity, Angiogenesis, Resistance Training
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The effect of 12 weeks of chess-based training under time pressure on
some electroencephalographic and skill indices in chess players
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Abstract

Background and Purpose: Playing chess under time pressure is one of the most important challenges
faced by chess players during various competitions in the final stages of the game, and it affects the perfor-
mance of athletes in this field during the competition. Therefore, suggesting the suitable training solutions
is considered necessary to improve the performance of athletes in this sport along with its occurrence mech-
anisms. Therefore, the aim of the current study was to investigate the effect of chess-based training in time
pressure on the electroencephalography and skill indices in chess players.

Materials and Methods: In a semi-experimental research among chess players with age range of 15-22
yearsin the international level (ELO)of 2000-1400 who had the experience of at least 3 years of chess ac-
tivity, 28 players voluntarily participated in the study and were randomly allocated into two groups includ-
ing chess-based training under time pressure and the normal chess training. On the first day of the study,
weight, height, body mass index and electroencephalography indices were recorded at rest and during the
game under time pressure. The chess-based training group did 12 weeks of special chess training under time
pressure,5 sessions per week, 4 hours per session between 16:00 to 20:00. In the sixth and twelfth week of
the study protocol, the electroencephalography and skill indices of all subjects were recorded to determine
the absolute and relative power of theta and alpha waves and the theta to alpha ratio. The data were ana-
lyzed by using a analysis of variance with between group factor, bonferroni post hoc and independent t-test
using SPSS22 software at a significance level of P<0.05.

Results: Two groups were homogenouse for all measured variables (P>0.05). Six weeks of regular and
time-limited exercise resulted in a significant increase in the absolute and relative power index of theta
and alpha waves, and the ratio of theta to alpha waves (P<0.05), though no intra-group and inter-group
differences were observed for these variables (P>0.05). However, the increase in theta wave and the alpha
to theta ratio in the time-limited training group were significantly higher than the normal training group.
Conclusion: It could be concluded that time-limited chess-based training may result in positive changes
in the cerebral cortex by modulating theta wave activity. Therefore, time-limited chess training can be an
effective intervention to improve the brain waves and electrical activity of the cerebral cortex, and that it
could potentially improve the brain performance of chess players.

Keywords: Chess, Chess-Based Training under Time Pressure, Electroencephalography, Theta, Alpha
Waves
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