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iii - High-density lipoproteins
iv - Low-density lipoproteins
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https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.1.6.2
https://ijem.sbmu.ac.ir/article-1-2189-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.16834844.1396.19.1.6.2 ]

\a% O S r 5ulsm T (S8 G2 e

I Ken g Congss ) anbls

S 4 @l a5 50 09 il e 5 adenl O
Yiaial €5 558 L5 da 55 9550 gy g0 ol ils ool
2alie an B35 50 Jaas Jelse ) (S plsie 4 8Bl sae
e 2l A 5 S e O seans G D ]
g 5e Ol o gde © 0Bl (el @l s oS 5
iy sladallas o S 5,8 158 L se el 3Y 5
sud sS85l dhise Lo ol sie MRNA Gls ol
bl gae (g0 e sudla (a5 5e S Gl s
Laassl ool uuls gl goidn olallas 13 .ad (580 5l
aenl 0 3Y

sl o g0 slacua g Joalo 4o (a5 Gl 5o
O (b i st pad s (ol S s S gane LA g
LA Ol ad @B cls (ualS aaah Hu g lauaie (A
2t 1235 o9 S pue o gan o pladia s ol
B da s as e ol (@lie ass, a8 JOAS Lol s 4l
ae FNDCS (445 5 5 (yloae sS850 6 50e 4 .0d S5
O 5 el s s wls Sl Oleie o KL
5 oAl el ie 5o oSl see MRNA L 5o
130,138 530 sael cucus 45 gl Sigs SHu 5o Bl g5 g0
Laasdly Hlatel Ghal 381 5 plaie g 4S8 gl o lgiieny
IS Lo fpinaa 5 Side Ggad slaas b 3T slaghagsy
5 FNDCS5 (345 5 5 oo 55885180 5 0l58) iz as3,
b alas) dlae s ol s MRNA

GLaln a5 48l (LS (B 55y Gl @l g sane o
Ol sae ol 1o 1) (psllae ST 0l e (558
s 5l o il lls (el (g (UG @ou8  J il
el Ol L (YL L1 ol (ol sae sl
iy olallhe S 0T G 4a 5 by ulesd Gal s ol
lon (Solal 5 ol salio Ly LS 500 50 ol b3
&)= oS O HLS) i e ol iles S oLl
o83 (oS 4 usn Pl cansy 5 aenl plie s

ool alad) Lo ) b oS SlaS el 3 bl o iyl FSeba

o allle ol wn go sladining puon G as b
29 oilinil g5 e nl Glos BLS,! (aus 5Ll
L ool s aly b0 oA sla o L (Bu S
Ll Gulil s ool 43805y e slis la gy
po Oiliaadsae 5 ol Ol ol e L) (ha g3
LA 5y (s 9 Il S5 (A Lo b
Sl 5ol mine L, Lo gladsly a0A . sl
st (1158 G slaon L GBS 5o (i
s femnnly 5o LT 3 S a wsa s ol LT el
29 O] o et s samdd b (58 slagys e
OB 5 omp 3l il i s WIS e S cllad 4
29 O g 5ms Ol Sl 8] o sl b s @il o UCP-1
olea (slosgd (om 8L € O Joass b s o 5p 8L
555 BT isle sl (mon il slaShay Ol
DL il T s Lapaon O Ol ol lad
Olste gl Gyme b sl GRalD3 dai su 05
Ot b (RS G 5o Lo on Glhee (SR e e
QA_;.';'.- 6‘5&&)%%&&?&‘\9&46@»‘ sul QJLA-:A.-J
S el sad (B8 a3 o s oe s ooy ol
a3 ol 4 sade A dhiae o 8l gae il 33
90 L)‘.."J‘Y\JHLV" = CAJ:L}‘)J‘EJ:}SJJ L&u_sﬁ
Slaial auilSe s o3 5 g like o (s it sladalllas
o slaoa b Lagseosa (ol olowss ( bLS)
ol 2 5Y S callas 4 rwly

cdio LU 51 (Sla aala (a5 mbb sdle &
5= ol sae 5 ol (oo e i YL
S sdige (naoal 9 Slae 5 Gtalas Hlee i se Gilioal i
LS a8 5 oy il (il e Sl €S (55 4
T 5o s aas e il 3l 1, (AMPK) 'AMP suiiS Jla
Sels (ada ol Slachn w3 5wl ¢ sl Glgie &
N RN - . T fow o on e
Ol o SR 55 Gl BT sl (oo (e ) S Ol 53

e LU, 5 (Sha (i 55 ool @l ela 0ol b .o s

i - AMP-activated protein kinase (AMPK)


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.1.6.2
https://ijem.sbmu.ac.ir/article-1-2189-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.16834844.1396.19.1.6.2 ]

K98 Cligus /e uo,99 <) (golad ‘/,.A)jja"_;ojj)

Olpl pangdoilio 9 juyLi9)3 328 (galao YA

10.

11.

12.

13.

14.

15.

16.

17.

References

Miles L. Physical activity and health. Nutr Bull 2007;
32:314-63.

Cannon B, Nedergaard J. Brown adipose tissue: function
and physiological significance. Physiol Rev 2004; 84:
277-359.

De Matteis R, Lucertini F, Guescini M, Polidori E,
Zeppa S, Stocchi V, et al. Exercise as a new ph-
ysiological stimulus for brown adipose tissue activity.
Nutr Metab Cardiovasc Dis 2013; 23: 582-90.

Fenzl A, Kiefer FW. Brown adipose tissue and therm-
ogenesis. Horm Mol Biol Clin Investig 2014; 19: 25-37.
Wang S, Yang X. Inter-organ regulation of adipose
tissue browning. Cell Mol Life Sci 2017; 74: 1765-76.
Kim H-j, So B, Choi M, Kang D, Song W. Resistance
exercise training increases the expression of irisin con-
comitant with improvement of muscle function in aging
mice and humans. Exp Gerontol 2015; 70: 11-7.
Moreno-Navarrete JM, Ortega F, Serrano M, Guerra E,
Pardo G, Tinahones F, et al. Irisin is expressed and pro-
duced by human muscle and adipose tissue in asso-
ciation with obesity and insulin resistance. J Clin
Endocrinol Metab 2013; 98: E769-E78.

Moienneia N, Hosseini SRA. Acute and chronic respo-
nses of metabolic myokine to different intensities of
exercise in sedentary young women. Obes Med 2016; 1:
15-20.

Ellefsen S, Vikmoen O, Slettalokken G, Whist JE,
Nygaard H, Hollan I, et al. Irisin and FNDCS: effects of
12-week strength training, and relations to muscle
phenotype and body mass composition in untrained
women. Eur J Appl Physiol 2014; 114: 1875-88.

Qiu S, Cai X, Sun Z, Schumann U, Ziigel M, Steinacker
JM. Chronic exercise training and circulating irisin in
adults: a meta-analysis. Sports Med 2015; 45: 1577-88.
Scharhag-Rosenberger F, Meyer T, Wegmann M, Rup-
penthal S, Kaestner L, Morsch A, et al. Irisin does not
mediate resistance training-induced alterations in resting
metabolic rate. Med Sci Sports Exerc 2014; 46: 1736-
43.

Huh J, Dincer F, Mesfum E, Mantzoros C. Irisin stim-
ulates muscle growth-related genes and regulates
adipocyte differentiation and metabolism in humans. Int
J Obes (Lond) 2014; 38: 1538-44.

Shan T, Liang X, Bi P, Kuang S. Myostatin knockout
drives browning of white adipose tissue through
activating the AMPK-PGClo-Fndc5 pathway in muscle.
FASEB J 2013; 27: 1981-9.

Sun WX, Dodson MV, Jiang ZH, Yu SG, Chu WW,
Chen J. Myostatin inhibits porcine intramuscular preadi-
pocyte differentiation in vitro. Domest Anim Endocrinol
2016; 55: 25-31.

Saremi A, Gharakhanloo R, Sharghi S, Gharaati M,
Larijani B, Omidfar K. Effects of oral creatine and
resistance training on serum myostatin and GASP-1.
Mol Cell Endocrinol 2010; 317: 25-30.

Walker Ks, Kambadur R, Sharma M, Smith Hk.
Resistance Training Alters Plasma Myostatin but not
IGF-1 in Healthy Men. Med Sci Sports Exerc 2004; 36:
787-93.

Manini Tm TM, Vincent KR, Leeuwenburgh CL, Lees
HA, Kavazis AN, Borst SE, et al. Myogenic and
proteolytic mRNA expression following blood flow
restricted exercise. Acta Physiol (Oxf) 2011; 201: 255-
63.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Willoughby DS. Effects of heavy resistance training on
myostatin mRNA and protein expression. Med Sci
Sports Exerc 2004; 36: 574-82.

Oelmann S, Nauck M, Volzke H, Bahls M, Friedrich N.
Circulating Irisin Concentrations Are Associated with a
Favourable Lipid Profile in the General Population.
PLoS One 2016; 11: e0154319.

Tang S, Zhang R, Jiang F, Wang J, Chen M, Peng D, et
al. Circulating irisin levels are associated with lipid and
uric acid metabolism in a Chinese population. Clin Exp
Pharmacol Physiol 2015; 42: 896-901.

Suzuki STN, Zhao B, Yang J. Enhanced muscle by
myostatin ~ propeptide  increases  adipose  tissue
adiponectin, PPAR-a, and PPAR-y expressions.
Biochem Biophys Res Commun 2008; 369: 767-73.
Gordon B, Chen S, Durstine JL. The effects of exercise
training on the traditional lipid profile and beyond. Curr
Sports Med Rep 2014; 13: 253-9.

American College of Sports Medicine. American
College of Sports Medicine position stand. Progression
models in resistance training for healthy adults. Med Sci
Sports Exerc 2009; 41: 687-708.

Nascimento MAd, Cyrino ES, Nakamura FY, Roma-
nzini M, Pianca HJC, Queir6ga MR. Validation of the
Brzycki equation for the estimation of 1-RM in the
bench press. Rev Bras Med Esporte 2007; 13: 47-50.
Borges Bastos CL1, Miranda H, Vale RG, Portal Mde
N, Gomes MT, Novaes Jda S, et al. Chronic effect of
static stretching on strength performance and basal
serum IGF-1 levels. J Strength Cond Res 2013; 27:
2465-72.

Brzycki M. Strength Testing—Predicting a One-Rep
Max from Reps-to-Fatigue. J Phys Edu Recreat Dance
1993; 64: 88-90.

Norheim F, Langleite TM, Hjorth M, Holen T, Kielland
A, Stadheim HK, et al. The effects of acute and chronic
exercise on PGC-la, irisin and browning of
subcutaneous adipose tissue in humans. FEBS J 2014;
281: 739-49.

Raschke S, Elsen M, Gassenhuber H, Sommerfeld M,
Schwahn U, Brockmann B, et al. Evidence against a
beneficial effect of irisin in humans. PLoS One 2013; 8:
¢73680.

Park KH, Zaichenko L, Brinkoetter M, Thakkar B,
Sahin-Efe A, Joung KE, et al. Circulating irisin in
relation to insulin resistance and the metabolic
syndrome. J Clin Endocrinol Metab 2013; 98: 4899-907.
Conn VS, Koopman RJ, Ruppar TM, Phillips LJ, Mehr
DR, Hafdahl AR. Insulin sensitivity following exercise
interventions: systematic review and meta-analysis of
outcomes among healthy adults. J Prim Care
Community Health 2014; 5: 211-22.

Qiu S, Cai X, Yin H, Ziigel M, Sun Z, Steinacker JM, et
al. Association between circulating irisin and insulin
resistance in non-diabetic adults: A meta-analysis.
Metabolism 2016; 65: 825-34.

Lehti M, Donelan E, Abplanalp W, Al-Massadi O,
Habegger K, Weber J, et al. High-density lipoprotein
maintains skeletal muscle function by modulating cell-
ular respiration in mice. Circulation 2013; 128: 3264-71.
Diel P, Schiffer T, Geisler S, Hertrampf T, Mosler S,
Schulz S, et al. Analysis of the effects of androgens and
training on myostatin propeptide and follistatin conc-
entrations in blood and skeletal muscle using highly
sensitive immuno PCR. Mol Cell Endocrinol 2010; 330:
1-9.

Hofmann M, Schober-Halper B, Oesen S, Franzke B,
Tschan H, Bachl N, et al. Effects of elastic band


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.1.6.2
https://ijem.sbmu.ac.ir/article-1-2189-en.html

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.16834844.1396.19.1.6.2 ]

¥4

O g Gl pnl (G08 op ed

I Ken g Congss ) anbls

35.

resistance training and nutritional supplementation on
muscle quality and circulating muscle growth and deg-
radation factors of institutionalized elderly women: the
Vienna Active Ageing Study (VAAS). Eur J Appl
Physiol 2016; 116: 885-97.

Suetta C, Frandsen U, Mackey AL, Jensen L, Hvid LG,
Bayer ML, et al. Ageing is associated with diminished
muscle re-growth and myogenic precursor cell expansi-
on early after immobility-induced atrophy in human
skeletal muscle. J Physiol 2013; 591: 3789-804.

36.

37.

Lopaschuk GD. Uncoupling proteins as mediators of
mitochondrial metabolic rates. Heart Metabolism 2016;
69: 34-7.

Garcia-Fontana B, Reyes-Garcia R, Morales-Santana S,
Avila-Rubio V, Mufioz-Garach A, Rozas-Moreno P, et
al. Relationship between myostatin and irisin in type 2
diabetes mellitus: a compensatory mechanism to an unf-
avourable metabolic state? Endocrine 2016; 52: 54-62.


https://dor.isc.ac/dor/20.1001.1.16834844.1396.19.1.6.2
https://ijem.sbmu.ac.ir/article-1-2189-en.html

67/Iramian Journal of Endocrinology and Metabolism Vol 19 No.1 April-May 2017

[ Downloaded from ijem.sbmu.ac.ir on 2025-11-13 ]

[ DOR: 20.1001.1.16834844.1396.19.1.6.2 ]

Original Article

Effects of Strength Training on Serum Levels of Irisin and
Myostatin Hormones, and Their Association with Lipid
Profiles in Untrained Women

Izaddoust F, Shabani R
Physical Education and Sports Sciences, Rasht Branch, Islamic Azad University, Rasht, I.R. Iran

e-mail: fa.izaddoust@gmail.com

Received: 21/01/2017 Accepted: 13/03/2017

Abstract

Introduction: It seems that, relatively studies have examined the effects of strength training on
irisin and myostatin hormones and to date, the association between irisin and myostatin with
blood lipids in response to strength training has been assessed. Therefore, the purpose of this
study was to investigate the effect of strength training on serum level of irisin and myostatin
hormones, and their association with lipid profile in untrained women._Materials and Methods: In a
semi experimental study 16 active untrained women were randomly assigned into two, the training
(n=10; body mass index: 23.45%2.83 kg/m2) and the control (n=6; age; body mass index: 23.28+2.62
kg/m2) groups. The strength training program consisted of 8 weeks, three sessions per week, each
session 65 minutes. Serum levels of irisin, myostatin and lipid profile concentrations were
measured before and 24 hours the after last training session. Data analyses were performed using
SPSS version 22 and significance was assigned at P<0.05. Results: Results showed significant
decrease in levels of cholesterol and myostatin in the training group (P<0.05) with a strong
correlation between irisin and myostatin levels after 8 weeks of training (P<0.05). However no
correlation were seen between irisin and myostatin with lipid profile (p>0.05). Conclusion: In
conclusion the results of the study demonstrated that strength training can have favorable effects
on myostatin and cholesterol serum levels in untrained women and that myostatin level is strongly
correlated with irisin.

Keywords: Strength training, Irisin, Myostatin, Lipid profile
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