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Abstract

Aim: Aging is often associated with progressive loss of muscle mass and strength. high-intensity
interval training (HIIT) and vitamin D intake may increase muscle mass, but its mechanism is
largely unclear. The aim of the present study was to evaluate effect of eight weeks HIIT
vitamin D supplementation on IGF-1, myostatin and muscular hypertrophy in elderly
Methods: In a experimental research design, 30 inactive elderly men were selected based
percentage and aerobic fitness and were randomly divided into three groups: HIIT, HII
vitamin D and control. The HIT training program was performed for eight weeks -
week. The HIT training program was three days a week with an intensity of mg
heart rate or equivalent to the Borg pressure index of 17-15. Blood samples we c this QR code to see the
subjects 48 hours before and after the training and supplementation prot is \ accompanying video, or visit
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amount of IGF-1 in both exercise groups (P=0.003) and exercise +
significantly increased compared to the control group, but this di
between the experimental groups (P= 0.6). Also, the amount of n

a 1. Associte Professor of Exercise
= Physiology, Department of

reduce muscle atrophy in older men and be effective in older

Keywords: Agei itamin D, ntensity al JTraining (HIIT

0.006) and exercise + vitamin D (P= 0.0001) groups wa Exercise Physiology, Faculty of
group, but this difference was not significant between the ). Muscle Physical Education and Sports
cross-section showed a significant increase in the t e was no Sciences, University of Tabriz,
significant difference between the two groups (P=0. eams HIIT with and Tabriz-Iran.

without vitamin D increases IGF-1 and muscle cross-sec : 2s myostatin. It may 2. Associte Professor of Exercise

Physiology, Department of
Exercise Physiology, Faculty of
Physical Education and Sports
Sciences, University of Tabriz,
Tabriz-Iran

IGF-1, Myostatin 3. PhD Student of Exercise
Physiology, Department of
Exercise Physiology, Faculty of
Physical Education and Sports
Sciences, University of Tabriz ,
Tabriz, Iran.

*(corresponding author):
Kawa.Baturak@gmail.com

Cite as: Java Vakili, Ramin Amirsasan, Kaveh Baturak. The effect of eight weeks of high-intensity interval training (HIIT) and vitamin
D supplementation on Serum levels of IGF-1, Myostatin and hypertrophy in older men Applied Health Studies in Sport Physiology.
?22222; 2(In press): ?-72.

Owner and Publisher: Azarbaijan Shahid Madani University

Journal ISSN (online): 2676-6507

Access Type: Open Access

DOI: 10.22049/JAHSSP.2022.27754.1456

DOR:

Copyright ©The authors 2022 Original Article

@. ATl This version is distributed under the terms of the Creative Commons Attribution Non-Commercial License 4.0


https://portal.issn.org/resource/ISSN/2676-6507

JAH SSP http://jahssp.azaruniv.ac.ir/

http://dx.doi.org/10.22049/JAHSSP.2022.27754.1456

The effect of eight weeks of high-intensity interval training (HIIT) and vitamin D supplementation ... 02

Extended abstract
Background

According to the reports of the World Health Organization, in the next 20 years, the majority of the population of the world,
especially Iran, will be made up of elderly people. Aging is a very complex process, during which interrelated biological changes
occur in several systems that may lead to physiological disorders, compromised health, and ultimately death (1). In addition, old
age is associated with a decrease in neuromuscular function, muscle mass, strength and endurance, and balance, among which age-
related muscle atrophy or sarcopenia causes a decrease of up to 5% in muscle mass every year. Sarcopenia during aging is associated
with significant changes in the regulation of hormones and hypothalamic-pituitary axis. Meanwhile, insulin-like growth factor-1
(IGF-1) and myostatin (GDF-8) play an important role in regulating the processes related to skeletal muscle hypertrophy-atrophy

).

Inactivity is one of the important factors causing and aggravating sarcopenia, and in this regard, cise is one of the ways to
prevent or delay sarcopenia (3). HIIT exercises can have beneficial effects on body composition, adaptations, and quality
of life. have elderly people (4). (HIIT protocols increase the synthesis of muscle proteins, but the mechanisms of HIIT effect on
muscle hypertrophy have not been well investigated. But it has been attributed to the regulatio GF-1 expression
(5,6)

On the other hand, nutritional factors are also effective on the development of sarcopenia in hum of the important
nutritional factors is vitamin D. Various researches support the role of vitamin Do people with severe

vitamin D deficiency, there is generalized muscle atrophy. Vitamin D defici
the development of sarcopenia (7).
The effect of HIIT along with vitamin D consumption on the function 36 scle of the elderly and their
possible mechanism is not clear.
Considering the few researches investigating the effect of HIIT e 3 itami pnsumption on anabolic and catabolic
hormones, muscle hypertrophy and the important and effecti i
investigating the simultaneous and interactive effect of HIIT
necessity has it. Therefore, the present study was cond
along with vitamin D supplementation on the serum
Methodology
This study was a experimental research desig postétest, among 30 elderly men (age: 63.41+2.83 years,
weight: 79.1414.78 kg and height: 172. 3+ ere divided into HIIT (n=10), HIT+ Vitamin D

onsumption on the mentioned indicators of
of determlnlng the effect of eight weeks of HIIT training

of more 75% reserve heart rate or equwalent to the BO ure index of 17-15. All exercises were performed without
equipment, using one’s own bo ht alone. Each exereise set was was performed with a one-to-two ratio of activity

to rest time.
vitamin D int i i (manufactured by Dana Pharmaceuticals) per day was considered for vitamin
D + HIT control grolp and the group continued their normal daily schedule.

ethod. Muscle volume was calculated using the anthropometric method

Ik test was used to determine the normality of data distribution. One-way analysis
test was used to determine the significance of the differences between the research
groups.Shapiro-wilk test was Hsed for normality of data distribution, one-way ANOVA were used to compare between-
group research variables (P <0.05).

Results: The amount of IGF-1 in both exercise groups (P=0.003) and exercise + vitamin D (P=0.0001) was significantly
increased compared to the control group, but this difference was not significant between the experimental groups (P =
0.6). Also, the amount of myostatin in both exercise (P= 0.006) and exercise + vitamin D (P = 0.001) groups was
significantly lower than the control group, but this difference was not significant between the experimental groups (P =
0.6). Muscle cross-section showed a significant increase in the two groups (P <0.05) but there was no significant
difference between the two groups (P=0.721).

of variance and Bonferroni

Discussion

The main aim of this study was to determine the effect of a HIIT course along with vitamin D consumption on serum
levels of IGF-1, myostatin and muscle cross-sectional area of elderly men. After eight weeks, IGF-1 serum levels and
muscle cross-sectional area in two groups of exercise and exercise with vitamin D consumption increased significantly
compared to the control group, and the level of myostatin hormone decreased significantly. However, exercise combined
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with vitamin D intake could not cause significant changes in the aforementioned indicators compared to the exercise
group. It seems that the acute hormonal response and adaptability to it are largely dependent on the type of training
program. Variables such as training load, number of courses, number of repetitions, amount of rest between courses,
volume of muscles involved, number of sessions per week and also the type of training program are among them. Recent
studies show that HIIT increases the cross-sectional area of muscle fibers. In the current study, due to the significant
increase of IGF-1 and significant decrease of myostatin, an increase in muscle cross-sectional area was observed in the
exercise group and exercise with vitamin D.

Conclusion

The results of the present study highlight the fact that HIIT is a safe and applicable exercise protocol for older adults with
the ability to induce favorable changes in anabolic and catabolic hormone levels. that the consumption of vitamin D can
lead to further improvement in the established adaptations. The most important advantage of this training program is
creating metabolic adaptations with less time and volume, but with high efficiency.
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¥ Jumping jacks

** Pulse lunges

" Reverse lunges

Y Mountain climbers

" Arm and leg raises

" Side steps

' Direction changing footwork
" Step-up-step-downs (25 cm)
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” Forward-backward running
¥ Squats
* Push-ups
* Sit-ups
* Skipping
" Six-point support planks
" Walking lunges
' Dips
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