Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

opean

PR

European Journal of Experimental Biology, 2013, 3(2443-447

s S
i elagia Research
Library Pelagia Research

Library
ISSN: 2248 —9215
CODEN (USA): EJEBAU

The effect of resistance training on thyroid hormomes

Eskandar Rahimi'’, Younes Mohammad Zadehand Mohammad Ali Boostant

1Department of Physical Education, Science and Research Branch, |damic Azad University, Fars, Iran
*Department of Physical Education and Sports Sciences, Faculty of Physical Education and Sports
Sciences, |damic Azad University, Arsanjan Branch, Fars, Iran

ABSTRACT

The purpose of the present study was to determine the acute and chronic effects of 8 weeks of resistance training
periodically on levels of T3, T4 and TSH levelsin young men in physical education field. 20 subjects were examined
in this study were randomly divided into experimental and control groups. Experimental group at 8 weeks of
resistance training increased cyclic, participated. Before, immediately after and two hours after the first test (48
hours before the start of training) and final exam (48 hours after the end of exercise), blood samples were taken
from subjects. Control group, only the beginning and the end of 8 weeks, blood samples were. To investigate the
changes of variables in the experimental group, a repeated-measures analysis of variance was used. Comparisons
between cyclic resistance experimental group and the control group, independent T-test was used. To ensure the
attainment of the control variables, paired T-test was used. Levels of TSH, T4 and T3 levels, periodic resistance
experimental group during the study period, no significant change (P>0.05). It seems to be intermittent resistance
training resulted in significant changes in thyroid hormones, active young men (levels at rest and in response to
exercise) and thus no significant change in metabolism occur. However, more research is needed to evaluate the
effects of resistance training, is.

Keywords: Thyroid Hormones, Resistance Training, T3, T4HTS

INTRODUCTION

The thyroid gland is one of the largest endocritemds in the body, is, that the normal weight alidt15 to 20
grams, and immediately below the larynx, and thesiand front of the trachea, placed. These glarelsvo main
hormones thyroxin (T4) and triiodotyronine (T3)ettelease said. Both these hormones increase ttabatie rate,
and the performance is very important, althoughpdee and severity of the effect varied. Thesehwamnones for
normal brain and nervous system development andtitm and to maintain body temperature, and energy
necessary are [1]. Increase the basic metabolistheobody, one of the most important biologicaldiions, the
gland is important to know, so that a complete latkhyroid secretion, decreased from 40 to 50 @erof basic
metabolism, and excretion of excessive, it cane®@sto 100 percent increase in metabolism is. glaisd secretes
more thyroid-stimulating hormone or thyrotropin, oy TSH, which is secreted from the anterior péryt which
regulates and also the TSH, in turn, by the thgmtr-releasing hormone, or TRH secreted by the thglamus, is
set. The central axis of the hypothalamic - pityitathyroid gland is known thyroid axis influentiee hypothalamic
- pituitary - thyroid is regulated [1]. This is den by many factors including temperature, stresstmones and

443
Pelagia Research Library



Eskandar Rahimiet al Euro. J. Exp. Bio., 2013, 3(2):443-447

other chemicals and circadian oscillations, undegaddition, other physical factors such as trairippears to be
central to the challenges, and regulatory changesrder to maintain homeostasis, it is. Controarissues in
exercise physiology, exercise effects on the HPiE ax general, and specifically on the thyroid glais [1].
Physical exercise, stressful, and stress is a ttondh which the body's haemostatic challengese Githe devices
that will be affected by physical activity, drivégpothalamic - pituitary - thyroid [2].

Metabolic demand during exercise increases withdrigemperatures, by a mechanism that is designédistribute
heat, such as a dilation (expansion) of blood \‘sss® activated, is regulated [2]. Axis hypothalam pituitary -
thyroid, by vigorous exercise are affected, but thechanisms of thyroid function changes after @geranore
attention is needed [3]. Exercise is a form of jtglsstress, followed by some changes in orderdarzte the
effects on the endocrine and metabolic heat gdoaraccurs [4]. The effect of exercise on thyroidhdtion is
controversial, and it seems, the severity and @uraif the training protocol, depends on [5]. Adiog to sports
and physical activity, an inevitable event has lbeeoln this respect, at all levels of society, aitth different goals
there. Physical activity and exercise, physiologmdaptation is associated. Identify and assessadaptations,
especially hormonal system, which plays an impantale in vital reaction is very important becausea variety of
sports activities and training, hormones have mamations, understand the changes in the inteapioet of the
physiological mechanisms of the body are affedtmlvever, resistance training, has recently attrhtite attention
of many people, especially youth, health goaldptated. The exercises, which are composed of wsrigpes,
which may lead to structural changes and physioldgadaptation by which it can be most pronouncedhée
nervous system - muscle and hormonal can find.H&ptcal and hormonal parameters measured followamgus
training programs can better understand the acwtelronic effects of resistance training, can help

Pakarinen et al (1988), following resistance tranino change in T3, as well as a significant desedn thyroxin
(T4), and free thyroxin (T4), show [6]. Simsch &t(2002), decreased free T3, and thyroid stimutatimrmone
(TSH), after resistance training, with no changéhiyroxin (T4), reported [7]. Pakarinen et al (139 significant
decrease in T3, T4 and TSH, within a week of interesistance training (two sessions per day), théegsional
weightlifters, reported [6].

Alen et al (1993), a significant decrease in T3, al TSH, within a week of intense resistance imgir{two

sessions per day), the professional weightliftegorted. It is clear that resistance training mbgrahyroid

function [8]. A review of the research literatuteosss that, in relation to the impact of resistatraeing on thyroid
hormones, little research has been done. In th#l study, the results are conflicting, there isveh the important
role of thyroid hormone metabolism during and aéeercise and physical activity, extensive researc¢his regard
is needed to resolve the ambiguity.

Therefore, this study intends to 8 weeks of restgaraining on thyroid hormones, stimulating hon@dén young
men in physical education field, the study said.

MATERIALS AND METHODS

Subjects

The study population included all male studentsvisttin Shiraz-Iran universities (in physical edtion field),

respectively. Of 30 men 22 to 27 years old, stuglphiysical education field of Shiraz-lran univeest with a mean
age of 23.13 + 3.40 years, height 167.29 £+ 3.21 weight 61.29 + 8.36 kg, which recalled its readméo

participate in the study said, the targeted chaesehrandomly divided into two groups, consistingagieriodic RT
group (10 patients), and a control group (10 p&tlemespectively. All subjects, from full healtrgd (confirmed by
a doctor).

Methods of data collection

One week before the study, at the briefing, padnts, protocols, training, and research methods wroduced.
In this session, in addition to familiarize pamiahts with the resistance movement, height, weigihd, maximal
strength (1RM), for each movement were measuredn,TA8 hours before the start of practice, the gession,
were present before, immediately after and two &i@iter a resistance exercise session intervabdbsamples,
were collected. The meeting, with 20% of one repetimaximum was held. Then, subjects, 8 weeksy, traning

programs, increasingly, they do. Control group, dal do any exercise, or just your everyday norewivities,

began was performed. Before, immediately aftertaredhours after the session, blood samples weentak
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Training

Resistance training, increasingly, and includes é:kg8 and 3 days a week (every other day), respéctiv
Percentages of one repetition maximum speed arfdrpemce, as exercise intensity and volume of imginvas
considered. Total training was kept constant, &edintensity of training is increasingly increaséines added to
escalating acts, so that the subjects during thedks of your training respectively 20%, 25%, 3@%%, 40%,
45%, 50% and 55% of one repetition max, for eigheks did. Resistance exercise as a circle, andlesigned to
periodic manner. Each circle, including bench press press, biceps curl, front legs, back, arnckbkeg and side
stretch or state, that the performance also hadsainge shape. Duration of each station, two minatek thirty
seconds, was considered. Periodic training groOgetonds per station at a speed of 2V, and 2hdsai a speed
of %2 V, alternatively, put up in two minutes andttthseconds of each station to finish. Moving ddychrough the
metronome was controlled. Rest interval betweerh estation, one minute, and between the two cirdes,
minutes. In each session, two circles, was consitidResistance activities before and after thaitrgiperiod, a
hearing test and a biopsy were considered, the $saemand 20% of one repetition maximum were detegohi
Every person, all meetings of its activities inatgn time and the time started and finished, iitetfor all training
sessions they were identical. Control subjecthattime, did not do any exercise, and perform ymnmal daily
activities and issues.

Blood sampling and hormone analysis

Before, immediately then and 2 hr after the fiestt (48 hr before trainings beginning) and thel foree (48 hr after
trainings ending) bloods sample we taken from naddins of the subjects in amounts of 5 cc. Therobgroup
only gave bloods samples at the beginning and gnolir8B weeks period (companion with experimentalugy).
Serums of collected samples were separated frosmgleby centrifuge pump in duration of 10 min andhwi
revolution of 3500 RPM. All of bloods samples hagkb preserved in frozen condition and at -20°C &ratpre
until arrived to laboratory and there, lab exanioratstarted, immediately. For each sample, T3 sewas
measured by immunochemiluminescence assay and TUSikg of Auto bio Diagnostic Co. with sensitivinf 0.4
(ngr/ml), T4 serum was gauged by immunochemiluminescessayautilizing T4 kit utilizing T4 kit of Auto bio
Diagnostic Co. with sensitivity of 0.2@r/dl) and TSH serum was measured by immunochemilumémescassay
using TSH kit of Auto bio Diagnostic Co. with sematy of 0.08 (ulU/ml).

Statistical methods

First, the values of each variable in each samgiimg, using the mean and standard deviation, weseribed.
Then, to determine the normal distribution of Kobpoov—Smirnov test was used. To investigate chanmges
training variables, analysis of variance with répdameasures, and post hoc test LSD, were used, #lsnsure
the achievement of the control variables, pairgdsi-was used. For all statistical tests, a sigaifte level equal to
5/0, was considered, and the SPSS statistical addftwversion 16, for statistical analysis, were duse

RESULTS

Levels of TSH, T4 and T3 serum in table 1 have breported. Values, the mean and the standard dmviate.

Table 1: Levels of TSH, T4 and T3 serum

Variable Group Pre test Post test 1 Posttest 2t tB&is3 Post test 4 Post test 5
TSH Experimental  1.62+0.91  1.71+0.82 1.34+0.69 @681  1.22+0.51 1.37+0.61
Control 2.79+1.63 2.77+1.62
T4 Experimental 14.43+2.42 14.75+3.22 13.36+2.59 .1943.26 15.22+3.44 14.51+4.08
Control 9.77+2.09 9.75+1.99
T3 Experimental  0.99+0.26  0.98+1.47  0.82+0.26 0M®8&  0.75+0.39  0.82+0.66
Contro 1.158+0.22 1.08+0.3¢

The results of inferential statistics TSH, T4 arg] ifi Table 2, are presented.

Serum TSH levels in the RT group, periodic, andpbeod of the study, no significant change (P E3). Serum T4
levels in the RT group, periodic, and the periodhef study, no significant change (P = 0.83). Sefinevels, fee
and periodic resistance experimental group dutiegstudy, no significant change (P = 0.22).
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Table 2: Results of inferential statistics TSH, Tand T3

Variable Group FIT P
TSH Experimental 1.65 0.13
Control 1.09 024
T4 Experimente 0.1¢ 0.8:
Control 0.97 0.36
T3 Experimental 1.48 0.22
Control 0.37 0.61
DISCUSSION

Based on the findings of the present study, ser@id Tevels in the RT group, periodic, and the penbthe study,
no significant change. Simsch et al (2002), dee@dbyroid stimulating hormone (TSH), after resis&training
reported [7]. Pakarinen et al (1991), a significd@trease in TSH, within a week of intense resigdraining (two
sessions per day), the professional weightlifteeported [6]. Alen et al (1993), a significant desse in TSH,
within a week of intense resistance training (twsssons per day), the professional weightliftezpprted. Anyway,
in the course of a year in athletic training, n@amfpes in thyroid hormones, TSH, as well as pre-atitign was
observed [8].

It is clear that resistance training, thyroid fuaot perhaps, change. The present agreement (myeha TSH), in
contrast to previous findings (reduced TSH), peshapdifferent training protocols, or during exeesi may lie. In
case of disagreement, the differences in the ghogylation, should not be overlooked. Also, basedhe findings
of the present study, serum TSH concentrationdpvield by a work session before the start of trajnino
significant change. Many researchers, a significd@trease in serum TSH, observed, and explainddtiiea
decrease of TSH response to TRH is [9,10]. Wilbet ¥amada (1990), a reduction of TSH, thus justifythat,
intense and exhausting physical exercise, reductiohRH, resulting in a decrease in TSH, is [11nf& believe
that physical exercise increases TSH, is [12,13eéms that chronic intense exercise, differeiectf on thyroid
hormones in rats have serum thyroid hormone leaéilsr intense exercise increases, whereas mosiestod
chronic exercise protocols, the increase not s@eriWhat is most apparent contradiction betweenfithdings of
the previous limit is.

Based on the findings of the present study, serdrevels in the RT group, periodic, and the penbthe study, no
significant change. In contrast with the presentlifigs, Pakarinen et al (1988), followed by resiséatraining, a
significant decrease in thyroxin (T4) and free thyn (fT4), as indicated [6]. They fall within a wl of intense
resistance training (two sessions per day), théepstonal weightlifters reported [6]. But Simschaét(2002), the
findings are consistent with the findings of thegent study, no change in thyroxin (T4) after tasise exercise,
and reported [7]. But Alen et al (1993), a sigrafit decrease in T4 in a week of intense resistaaggng (two

sessions per day), the professional weightlifteqsorted [8]. However, in their study, the athletes training

courses a year, no change in thyroid hormonesiespre-match was found. If you reduce the sizéhefgractice,
where a significant increase in free T4 was obskf8k Seems to be a lack of agreement found eattie intensity
and duration of exercise, and in general, theitrgiprotocol, is involved. A review of the reseatitbrature shows
that the effect of resistance exercise on thyraidriones, little research has been done. Also,ignstinall study, the
results are conflicting, there is. Research inedédht circumstances, perhaps the results woultideame. Training
protocol may have an important role in the obsenifférent plays. Kraemer (1988), he set severehies on the
response to acute and chronic hormonal influertdissintensity, volume, duration and training perfdrest, and
muscle mass involved in the exercise, along withdharacteristics of participants, such as age] lgfithess and
training status, as important [14]. Further invgation to determine the reason for the conflictiimglings is

necessary. However, following resistance exercisthé present study, no significant change in Tds wbserved.
Given the important role of thyroid hormone meta&bul during and after exercise and physical activetensive
research is needed in this regard to uncertaistygmoved.

Based on the findings of the present study, ser@rteVels, the RT group, periodic, and the periothefstudy, no
significant change. Unlike the findings Pakarinémlg(1988), followed by resistance training, shdwe change in
T3 [6]. Them, the meaningful reduction in the T3thin a week of intense resistance training (twesgms per
day), the professional weightlifters, reported [8imsch et al (2002), free T3 decreased afterteggie exercise,
reported [7]. Allen and colleagues (1993) also fbthrat the findings are inconsistent, the significdecrease in T3,
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within a week of intense resistance training (twessons per day), the weightlifters, professioegbrt. However,
in their study, the athletes are training coursgeaa, no change in thyroid hormones, so the prietmaas found. If
you drill down that far, a significant increasefiae T3, have been reported [8]. The present figalire consistent
with previous findings of limited, perhaps due tidfedences in training protocols (intensity and ation of
exercise), and training status of the subjects fgowomen in the professional weightlifters) is. fdfere,
considering the recent cases, more controlled esudith larger numbers of subjects, is neededltavah precise
conclusion, reached, and a clear statement presehteview of the research literature suggests thaelation to
the impact of resistance training on thyroid horeittle research has been done. Also, in thiallsstudy, there
are conflicting results. Given the important roletbyroid hormone metabolism during and after eisercand
physical activity, is clearly still a need for fher evaluation until the uncertainty is resolved.

CONCLUSION

Based on the present findings, it is concluded tiat8 weeks of resistance training resulted iniant changes
in thyroid hormones, active young men, it is nobmtéver, given the lack of research in this regardl sometimes
contradictory, is proposed to achieve accurateltesand presenting a clear statement, furtheriesudith larger
numbers of subjects, be done.

REFERENCES

[1] Boostani MH, Boostani MA.Metabolic hormones, adipose tissue, and exercise. Navideshiraz Publications,
Shiraz, Iran2012

[2] Soares Fortunato R, Lea™o Igna’cio D, Soutor®ad\, Pec anha R, Porto Marassi M, Rosenthal Drd8aar
Werneck-de-Castro J, Carvalho DFPaf Endocrinology. 2008 198: 347-353.

[3] Yen PM.,Physiological Reviews. 2001, 81: 1097-1126.

[4] Mastorakos G, Pavlatou M-dormone & Metabolic Research. 2005 37: 577-584.

[5] Rone JK, Dons RF, Reed HIClinical Endocrinol. 1992 37: 325-330.

[6] Pakarinen A, Alen M, Ha'kkinen K, et akEur J Appl Physiol. 1988 57: 394-398.

[7] Simsch C, Lormes W, Petersen KG, et lait J Sports Med. 2002 23: 422-427.

[8] Alen M, Pakarinen A, H akkinen KJ,Sport Sci. 1993 11: 493-497.

[9] Boyden TW, Pamenter RW, Rotkis TC, StanforthRimore JHH.,J Clin Endocrinol & Metabol. 1982 54: 53-
56.

[10] Hackney AC, Hodgdon JA, Hesslink RJ, Trygg Kr.¢tic Med Res. 1995 54: 82-90.

[11] Wilber JF, Yamada M.Thyrotropin releasing hormone: Current concept. In M.A. Green (Eds). The thyroid
gland. New York: Raven presE99Q pp: 129-795.

[12] Kraemer RR, Blair MS, Mc Caferty R, Castracafi®., Research Quarterly for Exercise and Sport. 1993 64:
69-74.

[13] Refsum HE, Stromme SBS¢and J Clin Lab Inves. 1979 39: 455.

[14] Kraemer WJ.Med Sci Sports Exercise. 1988 20(5): S152-S157.

447
Pelagia Research Library



