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ABSTRACT

Sedentary lifestyle means that the lack of physical activity and increased caloric intake, leads to the accumulation of
body fat and metabolic disorders including type-2 diabetes, hypertension and cardiovascular disease. The purpose
of present study was the comparison of upper body, lower body and concurrent training on the levels of glucose,
insulin and insulin resistance index among untrained academic women. 56 sedentary women (aged: 21+ 3 yr, Body
Mass Index: 21.5+ 3.5 kg/m?, N=14) were randomly assigned to one of four groups (upper body training, lower
body training, concurrent training and control group). Three sessions in a week training groups performed a 6
resistance movements for the upper body, lower body and concurrent trainings. After 4 and 8 weeks, blood samples
were taken in order to measure glucose, insulin and insulin resistance index. Results of the present study showed
that glucose levels had a significant reduction in the measured times. Also, insulin levels had a significant decrease
in the measured times and there was a significant reduction of insulin levels among groups. The insulin resistance
index changes had a significant reduction in the measured times. Although an upper body (20%) and lower body
(21%) and concurrent (19%) resistance training caused an increase in and improving strength (1RM) and
performance, it seems that different types of resistance training applied in this study caused a significant decreasein
the levels of glucose, insulin and insulin resistance index among training groups compared to the control group.
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INTRODUCTION

Unsuitable diet, accompanied with sedentary lif¢gedeads to an increase in the prevalence of gbesworld. The
high percentage of body fat is a sign of insulisisence syndrome which is accompanied by insaimllincrease,
lipid disorder, hypertension increase and also wsitght inflammation [8]. Nonexistence of therapympared to
insulin resistance leads to the danger increagetadh to diabetes type 2 and cardiovascular diseas finally,

leads to the enhancement in death toll [33]. Itheesn proved that obesity is a strong factor tdrtkelin resistance,
diabetes, dyslipidemia and hypertension [3]. Whilepast researches, the relationship among obeisisylin

resistance and the high risk of cardiovascular,tmasused disorder in the operation and it washbatied to

endocrine fat tissue like excretion of adipokinastsas leptin, resistin, adiponectin and inflamomatiactors such
as TNFe [18, 31].

But according to the recent documents, skeletakchayslays an important role in making resistancairag insulin
in fat people via some cytokines excretion [2]. tha other hand, it has proven that an increasedly tfat is the
main factor in metabolic disorders divulge suctessa insulin and resistance to insulin among wo3&h Theses
metabolic disorders are mainly one of the basidofacin appearing dangerous disease like, hypéotens
cardiovascular, heart disease and diabetes tyf3,23[7/]. So that removing free fats serum wereyéelan fat
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people in the insulin situation and blood glucoseaving in these people were minimized [9]. Meatsyhinsulin
hormone changes and tissues sensitivity enhuncetméhése hormones is known as a phenomenon wgnifiesil
in therapy treatment and metabolic disorders. Thewper solutions for keeping serum insulin's redtievel highly
scrutinized for all people particularly obese wonfi@n37]. Research based findings declared positiyeacts of
body activities on prohibition regarded to insulasistance and keeping insulin's natural level 883, So, in recent
years exercise use for curing or prevention oflinqesistance increase was the main focus ofdbtesearchers.
But among various sports, the least survey wastddvio the resistance training influence on théstasce insulin
changes [13]. In this case, resistance trainingl@yed properly to individuals' need based on 1RNtéd the
necessary stress on the body and it caused to ieggafgooth upper and lower body with suitable moeat range.
Furthermore, women compared to men and accordinbigh fat tissues are exposed to more cardiovascula
problems and chronic inflammation, additionallyregen physiologic reduction during life especiadlybsequent
menopause in this context causes to fats distabuthange from genoid pattern to android pattetacage
tolerance reduction, unusual serum fat level chandgpertension increase, sympathetic tone increask
cardiovascular inflammation [14], that the probipibf disordering in endothelium performance ambhfly it
intensifies the appearance of inflammation in bigrées and atherosclerosis

Results of some studies showed that by doing regekistance training programs in this field may&aberoper
therapy style [1]. So, data related to the effeftsesistance training programs on insulin resistaindex level is
limited and past study results in this field aretcadictory [16, 24]. In this field Khalili, et gP013) by taking a
survey to the effects of 8 week resistance trair{ingludes: bench press, leg press, stretching hghine, leg
extension, leg flexion, biceps curl with 60-70 parg 1RM) on insulin resistance index among falsgilid not
manifest a significant decrease in insulin level arsulin resistance index [25]. Sarami et al (904ffer 10 weeks
resistant exercise, 3 days a week (leg press, xeenson, leg flexion, bench press, biceps curlr@ses and
stretching to downsides) found a significant reurcin insulin resistance index £B.05) [3] While Atlantis et al
(2009) found that there is a positive relation hestav strength and muscular mass with insulin seitgiin obese
people [5]. Dipietro et al (2006) viewed that, im@qual energy cost, physical activity with higkeimsity compared
to physical activity with medium intensity is mobeneficial in its effects on insulin sensitivity2[l Assarzadeh
Noushabadi (2012) after 12 weeks concurrent exesqgjaerobic and resistance) viewed a significattiaon in
insulin level and insulin resistance index [4]. €@e, R. et al. (2012) in a study in order to fthd effects of 6
weeks resistance training and resistance indexeseptation to the overweight girls' insulin shovikdt insulin
resistance index in two experimental groups hatjgifeant decrease (P<0.05) but the type of rasist training
didn't have any effect on this index [21].

By passing over gradually in the literature reviéswy studies have paid attention to compare ugpeer body and

concurrent resistance training among women and th&ilin resistance index. The ever increasingafsesistant

training among women or training with weight or dabmell, changes to a popular shape of sport to imgfitness

and losing weight in order to increase the perfarweato prohibit injury, hypertrophy muscle and dese fat mass.
Each of the variables in this study has been dorgeseparately body training, while results of plast studies with
different training protocols were in a way that rhavere not any unique interpretation related tcasueed

variables. One of the particular specialties o§ ttésearch was to survey about the effect of udpeser body

resistance training and cocurrent resistance trginompared to resistance insulin index among usityewomen.

So, the present study pays attention to 3 typeesi$tance training, to study and do a researghhysiologic and

biochemistry reactions in insulin resistance index.

MATERIALS AND METHODS

Subjects

After research recall proclamation at Islamic AZduiversity Tabriz Branch and Tabriz University, 5&althy
women, were informed about the details and ainthisfresearch, voluntarily accepted to take pathis research.
This research approved in the sciences researids etbmmittee of the post graduate physical edoand sports
science of Islamic Azad University of central Tehkaanch.

Subjects according to the entrance and selectibarierto this study: age range 20/33#27 years old, weight
60/1+3/27kg, body mass index 20/1/6 kg/nf, non-existence of regular exercises in the lagats, non-existence
of pregnancy, non-existence of surgery in theyast, non-smoking and not using any drugs, alsovohenteers of
this research were chosen and after completingdtisfaction form, randomly were determined to fgtwups of
upper body resistance group(N=14), lower bodystaste group (N=14), concurrent resistance groul4)\and
control group (N=14). Table 1 describes the charisttcs of all four groups.
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Table 1: subjects' characteristics in all four grogs (values presented to mean and standard deviatigt)

Upper group Lower group Concurrent group | Control group

Pre mid post Pre mid posi Pre mid post Pre mid post
Age(years) 20.35+2.27 21.07+2.27 22.71+1.27 22.60+1.72
Weight(kg) 60.1(3.27) - 59.3(3.2) 53.3(8.27) - 53.0(7.6)| 59.3(4.46) - 59.1(4.3)| 60.3(3.15) - 62.3(4.1)
BMI (kg-m?) | 20.1(1.6) - 20.2 (1.7) 28.07(2.7) - 21.0(2.7) 20.4(1.5) - 20.4(1.4)| 21.1(2.3) - 21.1(2.1)
PBF(%) 24.1(3.8) - 23.9(4.0) 27.4(3.4) - 26.9(3.9)| 26.8(3.5) - 26.0(4.0)| 29.2(3.3) - 29.5(3.1)
BFM (kg) 13.6(2.9) - 13.6(3.3) 14.7(3.7) - 14.5(3.7)| 14.6(2.8) - 14.1(2.9] 17.2(3.4) - 17.3(3.2)
Gl(mg.dr) 70.2(6.2) 67/0(8.7) 64.7(4.9) 69.3(12.7) 62.9(6.3) 58.9(11.4) 69.0(4.3) 66.0(6.5) 60.0(6.3) 74.4(7.8) 75.5(5.5) 79.6(7.2)
Ins(uu.drf 33.2(18.3) 23.3(11.2) 19.3(9.3) 25.7(12.8) 20.0(8.5) 12.8(4.6)| 22.8(7.2) 18.5(6.2) 10.7(2.6)| 23.5(10.8) 30.7(12.4) 43.5(15.4]
HOMA IR 5.7(3.02) 3.8(2.2) 3.02(1.4) 4.4(2.6) 3.1(1.5) 1.8(0.88)| 3.8(1.36) 2.9(0.96) 1.5(0.54) 4.2(1.8) 5.6(2.4) 8.2(3.03)

Training protocol

The used training program in this study was in &kgeand each week 3 sessions and exercises fayuanwhich
includes upper body and lowers body and concuresistant training. The training program includearm up (10
minutes), main training protocol operations (40 ués), stretching exercises and recovery (10 méputehysical
activities with 50% intensity 1RM starts and onaeevvery two weeks 5% weight was added with new 1[RMure
1).

10%6

T0%
—
9\—9\/ B60%

50%
= W 1lweek
= a0%
r_: JIweek
] 309
o W S5week
= 20%
w o 7week
o
b
=

0% T T

upper group lower group concurrent

Figurel. Training protocol in 8 weeks. Exercise prtocol in three resistance training groups: upper bdy, lower body, concurrent.

The training program with the machines and free lwhetis or weights group of upper body resistanamimg that
includes bench press, pull down, stretching froonffrside (rowing), smith bench press, shouldersgreable
pushdown, lower body resistant training group ideli Hack squat, dumbbell deadlift, leg extensieg,dress and
leg curl, standing calf raise, concurrent trainimgudes bench press, pull down, stretching froomtfiside (rowing),
leg press, Hack squat and leg curl in 3 sets, Liimirest in each set was done.

Study Design:

The present study was carried out for 8 weeks amticjpants were evaluated in 3 stages: pre-test;t@st and
post-test. A week before the first day of the i from 8 a.m. to 10 a.m. in the morning, partiols referred to
the laboratory for the measurement of preliminastihg, including the determination of the body position

(body mass index (BMI), body fat percentage andykiatl mass using 220 In Body device (made in Kqrbajly

weight, height. In order to remove an error, alesw@ements were performed by a single person.

Then, within 2 sessions and in order to learn abm@ining, training location, sports equipment aedermining one
Amount of Weightsts

L0278 =(0.0278 xropeated Wwoights)
referred to the gym. Proper techniques of how ®wsights and weight machines were instructed Ibjests and
they started working to be familiar with machinesl aletermining the 1RM. Then three groups perforthed own
specific and 8-weeks exercise protocol regardiegisigned principle of 2 weeks overload for 8 vseek

repetition maximum (1RM) and according to the folanliRM = subjects

Data was registered related to diet of subjectsrbgloying a 24 hours reminding questioner in tittags (2 days in
early and one day in the late week), also threediffirst week, fourth week and sixth week) durbagly activity
program by participants in the special diet sh&2}.(

Blood collection and biochemical analyses

One day before training at 8 am and in a fastingditmn, all four groups were referred to the laddory to take
blood samples. Blood samples were obtained atahee dime and temperature conditions by a qualifiecson at
the rate of 5 cc. from subjects’ right arm anti¢cabivessel while they were sitting. After one déyy began to
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implement physical activities and after four andhtiweeks of relevant resistance training, all fguoups of
subjects were transferred back to the lab to tddkedosamples. With an identical before workout peot and with
the same conditions blood samples were obtaineché@surement of glucose, insulin and insulin raste index.
Immediately after sampling, the samples were deigied at 3000 rpm for 10 minutes then the separnsigsina was
frozen at a temperature of —70 to be used afterrir¢diate and final sampling and when measuring.

Fasting glucose levels were measured using gluoas#e (Pars Azmoon Co. kit) by Ancyon 300 automated
analyzer (USA). Serum insulin levels were measwsdg an insulin ELISA kit (Monobind Inc Company)thva
sensitivity of 1U / min.075 with ELISA Reader Awareness of American Mawtidring Co. Model Statfax-2100
and insulitis and resistance to fasting were datedhusing HOMA - IR method with the formula of ghse (mg /
dl) fasting x insulin (U /dl) fasting / 405 [41].

Statistical analyses:

First, all of the data were studied to determire ilbrmalized using Kolmogorov — Smirnov test. Digdisre data
were presented using mean and standard deviatjan(idata were analyzed among the four trainioggs (upper
body, lower body, concurrent and control) using-aiay ANOVA with repeated measures (ANOVA). In cade
compound symmetry absence in the results of vagiamnalysis with repeated measures using the twiffitrg.05),
the Greenhouse- Geisser correction was used. Asafsll data were performed at statistically gigant level of
P <0.05 and with the Spss software version 20.

RESULTS

The results of analysis showed that the glucosehlwivias measured at the time of training, decreaggdficantly
in all three training groups (P=0.001 and F=8.0ib5)vhich there was a 10% reduction in the upperybd®%
lower for lower body and 12% reduction in the cament group. In the test between groups the magstifsiant
reduction belonged to lower body training group@m®e0) (Figure 2).
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Figure2. Blood glucose levels among the four groups pre-test, mid-test and post-test.**p<0/05 by ARVA

Also in the results of the one way ANOVA with repeth measures (P<0.05) showed that insulin levels we
significantly lower at the time of measurement agqutre training group (P=0.022, and F=9.45). Reductate was
37% for upper body group, 44% for lower body gra@ms 50% for concurrent group. In the test betweeigs,
insulin levels were reduced in all three groupsvhich the greatest decrease was in concurrentrigagroup but
was not statistically significant (P>0.05) and tharas not any significant reduction between comaurand control
groups (P=0.000) (Figure 2). In the this regard, rsults showed that the changes of insulin eggistindex at the
measurement times had a significant reduction éxogasurements after 4 and 8 weeks (P =0.03 an6.B3=and
F =14.01). In the test between groups, in the lobay, upper body and concurrent resisting grobpset were
respectively 53%, 42% and 57% reductions. Reduatias statistically significant within lower bodydicocurrent
groups (P =0.00) (Figure 4). Thus, considering digmificance of group and time, it was found thateaistance
training period has a significant effect on theelswof insulin resistance index (Figure 3).
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Figure 3: Insulin levels among the four groups at pe-test, mid-test and post-test. .**p<0/05 by ANOVA
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Figure 4: Levels of insulin resistant index amongtte four groups at pre-test, mid-test and post-test:p<0/05 by ANOVA
DISCUSSION AND CONCLUSION

Insulin resistance is one of the major complicaiohobesity which plays a key role in the patha&genof obesity-
related disorders (including type 2 diabetes) [3%jus, identifying interventions that may lead tgpirove insulin
resistance may be necessary in prevention andrteeaiof exposed individuals (obese people) [39].

In this study, the role of resistance training @iper body, lower body and concurrent were studiedserum
concentrations of glucose, insulin and insulin sigice index among academic women. In the thisysind in
response to resistance training of upper body, idwwely and concurrent (lower and upper body resigtdraining),
the results of the analysis of the insulin resistaimdex indicated a reduction amount of 42%, 53fb 57% that
was statistically significant in lower body and carrent groups (P <0.05). These findings are ctergisvith the
results of Ahmadizad et al [1], Misra et al [28],Betro [12] and Assarzade and Abedi [4].

Research findings in this area indicated that mlayditness is a stronger predictor than fat faulm resistance. So
probably with different mechanisms physical acyivielps to improve insulin sensitivity than the e in body fat
[27]. Thus consistent with the present study, aoltygsis is proposed that initial changes (at l&@steeks early) in
insulin resistance followed by exercise to imprdkie quantity and quality of working related to stal muscle
[23]. Consistent with the present study Atlantisl aiolleagues (2009) stated that an increase ingitreand lean
body mass reduces insulin resistance. This findumggests that the use of more muscle mass by lbedy and
concurrent resistance training protocol may leatidtier the response to insulin to control insuéisistance [17].
Of course, the quantity and quality of the mechanig muscle is not clearly known to improve insuiensitivity.
Moussa et al [29], Vincent et al [40] After the Wate test, Jurime et al [22] Bizhe N [7], JD. McQall [26] after
a circular bout of resistance training showed ammsistence of their study with the present studinereases in
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glucose and insulin levels and insulin resistaticeeems that this discrepancy of results is dubeadifferences in
applied training protocols of their study with theesent study. Khalili and Nouri (2013) concludbdttthere was a
significant decrease in insulin levels with regisgtraining (S. [25]. Also, it was reported thHare was increase in
glucose and insulin level after exhaustion exescthat it was not consistent with the present sfddy9, 26]. This
inconsistency could be the possible reasons sudiffasences in the study groups, race, trainingation, intensity,
duration and type of exercise. To explain its medma it can be stated that resistance trainingstauke increase
in post-messaging receptor for insulin [7], incessaf glucose transporter protein Glut4 mRNA [li6¢rease the
activity of glycogen synthase and hexokinase [T, &lease reduction and increase in clearandeseffatty acids
[32], increase in release of glucose from the blodd the muscle due to an increase in muscle leaigis and
changes in muscle composition to increase glucptake [6] leads to insulin levels reduction andilimsresistance
improvement resulted from training [15]. Anotheasen for insulin reduction could be due to fat mashiction
that did not have a significant reduction in thegemt study. This finding was not consistent witisrRa et al [32]
and Khalili [25], and was consistent with the fingé of Bell et al [6] and Nasys et al. [30, 36].

CONCLUSION

Although an upper body (20%) and lower body (21%) aombined (19%) resistance training caused arase in
and improving strength (one repetition maximum) gaiformance, it seems that different types ofstasce
training applied in this study caused a significdatrease in the levels of glucose, insulin andlimgesistance
index among upper body, lower body and concurmainihg groups compared to the control group. A&tehnd it is
suggested to perform a similar study with a contfadaily calorie and special nutrition programidgrexercise for
lean and obese subjects.
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