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ABSTRACT

BACKGROUND AND OBJECTIVE: SIRT1 and PGC-1a are two factors that increase the body's antioxidant capacity,
which can improve inflammation and free radicals in obesity. The present study was conducted to determine the effect
of eight weeks of water training on SIRT1, PGC-1a and body fat percentage in obese men.

METHODS: In this quasi-experimental study, obese men (BMI = 30, waist-to-height ratio (WHtR) > 0.5) were selected
voluntarily and were randomly divided into two groups of water training (n = 11) and control (n = 11). The training
program included three sessions per week for eight weeks with training intensity of 60 to 80% of maximal heart rate.
BMI, body fat percentage and weight of subjects were examined before and after the intervention. Arterial blood samples
were used to measure SIRT1 and PGC-1a during the pre-test and post-test stages.

FINDINGS: The assessments showed that PGC-1a levels increased from 7.7 to 8.7 and SIRT1 levels increased from
11.3t0 12.6, and this increase was significant in the training group compared to the control group (p < 0.001). The results
showed that body fat percentage decreased from 30.2 to 27.83 and weight decreased from 94.7 to 92.2, which was
significant compared to the control group (p<0.001).

CONCLUSION: Based on the results of this study, water training can increase the levels of SIRT1 and PGC-1a and
decrease weight and body fat percentage.

KEY WORDS: SIRT1, PGC-/q, Training, Obesity.

Please cite this article as follows:
Soltani M, Rashidlamir A, Fathi M, Ghahremanimoghaddam M. The Effect of Eight Weeks of Water Training on Sirtl, Pgc-1a and
Body Fat Percentage in Obese Men. J Babol Univ Med Sci. 2018;20(9):55-60.

*Corresponding Author: A. Rashidlamir (PhD)

Address: Faculty of Sport Sciences, Ferdowsi University of Mashhad, Azadi Sg., Mashhad, I.R.Iran
Tel: +98 51 38805407

E-mail: rashidlamir@um.ac.ir



J Babol Univ Med Sci; 20(9); Sep 2018
Effect of training on obesity; M. Soltani, et al

References
1.Ayissi VBO, Ebrahimi A, Schluesenner H. Epigenetic effects of natural polyphenols: A focus on SIRT1-mediated

mechanisms. Mol Nutr Food Res. 2014;58(1):22-32.

2.0chsendorf F. Infections in the male genital tract and reactive oxygen species. Hum Reprod Update. 1999;5(5):399-420.
3.Hosseinzadeh S, Dabidi Roshan V, Mahjoub S, Taghipour Darzi M. The Interactive Effect of Lead Acetate and
Endurance Training on the Brain-Derived Neurotrophic Factor and Malondialdehyde Levels in Rats Cortex. J Babol
Univ Med Sci. 2012;14(2):7-15.[In Persian]

4.Afzalpour ME, Ghasemi E, Zarban A. Effects of an Intensive Resistant Training Sessions and Green Tea
Supplementation on Malondialdehyde and Total Thiol in Non-Athlete Women. Zahedan J Res Med Sci. 2014;16(3):59-63.
5.Kumar R, Mohan N, Upadhyay AD, Singh AP, Sahu V, Dwivedi S, et al. Identification of serum sirtuins as novel
noninvasive protein markers for frailty. Aging Cell. 2014;13(6):975-80.

6.Leibiger 1B, Berggren PO. Sirtl: a metabolic master switch that modulates lifespan. Nat Med. 2006;12(1):34-6.
7.Hsu CH, Tsai TH, Kao YH, Hwang KC, Tseng TY, Chou P. Effect of green tea extract on obese women: a randomized,
double-blind, placebo-controlled clinical trial. Clin Nutr. 2008;27(3):363-70.

8.Cant6 C, Jiang LQ, Deshmukh AS, Mataki C, Coste A, Lagouge M, et al. Interdependence of AMPK and SIRT1 for
metabolic adaptation to fasting and exercise in skeletal muscle. Cell Metab. 2010;11(3):213-9.

9.Gillum MP, Kotas ME, Erion DM, Kursawe R, Chatterjee P, Nead KT, et al. SirT1 regulates adipose tissue
inflammation. Diabetes. 2011;60(12):3235-45.

10.Cant6 C, Gerhart-Hines Z, Feige JN, Lagouge M, Noriega L, Milne JC, et al. AMPK regulates energy expenditure by
modulating NAD+ metabolism and SIRT1 activity. Nature. 2009;458(7241):1056-60.

11.Gurd BJ, Little JP, Perry CG. Does SIRT1 determine exercise-induced skeletal muscle mitochondrial biogenesis:
differences between in vitro and in vivo experiments? J Appl Physiol. 2012;112(5):926-8.

12.Menzies KJ, Singh K, Saleem A, Hood DA. Sirtuin 1-mediated effects of exercise and resveratrol on mitochondrial
biogenesis. J Biol Chem. 2013;288(10):6968-79.

13.Rodgers JT, Puigserver P. Fasting-dependent glucose and lipid metabolic response through hepatic sirtuin 1. Proc
Natl Acad Sci U S A. 2007;104(31):12861-6.

14.Casuso RA, Plaza-Diaz J, Ruiz-Ojeda FJ, Aragon-Vela J, Robles-Sanchez C, Nordsborg NB, et al. High-intensity
high-volume swimming induces more robust signaling through PGC-1a and AMPK activation than sprint interval
swimming in m. triceps brachii. PLoS One. 2017;12(10):e0185494.

15.Vechetti-Junior 1J, Bertaglia RS, Fernandez GJ, de Paula TG, de Souza RW, Moraes LN, et al. Aerobic exercise
recovers disuse-induced atrophy through the stimulus of the LRP130/PGC-1a complex in aged rats. J Gerontol A Biol
Sci Med Sci. 2016;71(5):601-9.

16.Littrell TR, Snow CM, editors. Bone density and physical function in postmenopausal women after a 12-month water
exercise intervention. Abstract conference of Med Sci Sports Exerc; 2004.

17.McCance R. Food Standards Agency; AFRC Institute of Food Research McCance and Widdowson's The composition
of foods. Cambridge: royed society of chemistry. 2002.

18.Jackson AS, Pollock ML. Practical assessment of body composition. Phys Sportsmed. 1985;13(5):76-90.

19.Little JP, Safdar A, Wilkin GP, Tarnopolsky MA, Gibala MJ. A practical model of low-volume high-intensity interval
training induces mitochondrial biogenesis in human skeletal muscle: potential mechanisms. J Physiol. 2010;588(6):1011-
22


https://www.ncbi.nlm.nih.gov/pubmed/23881751
https://www.ncbi.nlm.nih.gov/pubmed/10582780
https://www.ncbi.nlm.nih.gov/pubmed/17646659
https://www.ncbi.nlm.nih.gov/pubmed/17646659
https://www.ncbi.nlm.nih.gov/pubmed/25991827
https://www.ncbi.nlm.nih.gov/pubmed/25991827

WAY g0 00 1R 0 )losds [ pitaanss 0y9 (bl (S pols ol Kuisly aleo

oS g Sllbs dgeme Bl 59y 1 (12)0 (o

20.Vincent HK, Powers SK, Stewart DJ, Shanely RA, Demirel H, Naito H. Obesity is associated with increased
myocardial Int J Obes Relat Metab Disord. 1999;23(1):67-74.

21.Hoshino D, Yoshida Y, Kitaoka Y, Hatta H, Bonen A. High-intensity interval training increases intrinsic rates of
mitochondrial fatty acid oxidation in rat red and white skeletal muscle. Appl Physiol Nutr Metab. 2013;38(3):326-33.
22.Gurd BJ, Perry CG, Heigenhauser GJ, Spriet LL, Bonen A. High-intensity interval training increases SIRT1 activity
in human skeletal muscle. Appl Physiol Nutr Metab. 2010;35(3):350-7.

23.Huang C-C, Wang T, Tung Y-T, Lin W-T. Effect of exercise training on skeletal muscle SIRT1 and PGC-1la
expression levels in rats of different age. Int J Med Sci. 2016;13(4):260-70.

24 Little JP, Safdar A, Bishop D, Tarnopolsky MA, Gibala MJ. An acute bout of high-intensity interval training increases
the nuclear abundance of PGC-1a and activates mitochondrial biogenesis in human skeletal muscle. Am J Physiol Regul
Integr Comp Physiol. 2011;300(6):R1303-10.

25.0koshi MP, Pagan L, Damatto R, Cezar M, Campos D, Lima A, et al. Physical training improves cardiac structure
and function, antioxidant capacity, and exercise tolerance in spontaneously hypertensive rats. FASEB J. 2017;31(1
Suppl):838/6.

26.0tto S, Schumann U, Schulz S, Andress S, Graf T, Steinacker J, editors. High-intensity Strength-/Endurance Training
increases the antioxidant Capacity in the Muscle of BRCA Mutation Carriers (BIJOU-Study). ONCOLOGY
RESEARCH AND TREATMENT,; 2017: KARGER ALLSCHWILERSTRASSE 10, CH-4009 BASEL,
SWITZERLAND.

27.Coggan AR, Kohrt WM, Spina RJ, Bier D, Holloszy J. Endurance training decreases plasma glucose turnover and
oxidation during moderate-intensity exercise in men. J Appl Physiol (1985). 1990 Mar;68(3):990-6.

28.Mougios V. Exercise biochemistry: Human Kinetics; 2006.

29.Ghanbari-Niaki A, Saeidi A, Ahmadian M, Gharahcholo L, Naghavi N, Fazelzadeh M, et al. The combination of
exercise training and Zataria multiflora supplementation increase serum irisin levels in postmenopausal women. Integr
Med Res. 2018;7(1):44-52.

30.Tayebi SM, Saeidi A, Khosravi M. Single and Concurrent Effects of Endurance and Resistance Training on Plasma
Visfatin, Insulin, Glucose and Insulin Resistance of Non-Athlete Men with Obesity. Ann Appl Sport Sci. 2016;4(4):21-
3L


https://www.ncbi.nlm.nih.gov/pubmed/?term=Vincent%20HK%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Powers%20SK%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shanely%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Demirel%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naito%20H%5BAuthor%5D&cauthor=true&cauthor_uid=10094579
https://www.ncbi.nlm.nih.gov/pubmed/10094579
https://www.ncbi.nlm.nih.gov/pubmed/23537026
https://www.ncbi.nlm.nih.gov/pubmed/23537026
https://www.ncbi.nlm.nih.gov/pubmed/21451146
https://www.ncbi.nlm.nih.gov/pubmed/21451146
https://www.ncbi.nlm.nih.gov/pubmed/2111314

