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ABSTRACT

The present study was carried out to assess the effect of different intensity levels of single-session resistance exercise
on the serum levels of lipid peroxidation and muscle damage markers in sedentary males. Fifty healthy sedentary
males were randomly divided into four groups, one control (n=10) and three treatment groups tested under low
(n=14), moderate (n=13) and high (n=13 exercise intensities. The six repetition maximum test (6RM) was used to
estimate current one repetition maximum (1RM) score for the back squat, bench press, lat pull-down, stand calf
raise, arm curl and leg press. Following circuit resistance exercise using loads of 40%, 60% and 80% of 1RM. The
amount of malondialdehyde (MDA) and creatine kinase (CK) were measured. The results revealed a significant
effect of the intensity levels of resistance exercise on the serum levels of MDA (P = 0.001) and CK (P = 0.001) post-
test when compared with the controls. The amount of MDA and MDA was shown to be increased by increasing the
intensity level of the exercise, suggesting that resistance exercise performed at low intensity was most suitable for
helpful sedentary males prevent lipid peroxidation and muscle damage.

Keywords: Single-session resistance exercise, Exercise ityeMalondialdehyde, Creatine Kinase.

INTRODUCTION

During training or competition, muscles in athleteay be injured by the effects of oxidation [1, Similarly for
untrained individuals, muscle damage is commonjyeeenced following unaccustomed exercise, esggdfahe
exercise is exhaustive or includes eccentric musad8ons [3, 4]. Eccentric muscle actions stimuléte
inflammation process which in turn generates oxyigea radicals and lipid peroxidation [5, 6]. Résige training
involves muscle contractions that may cause muaieage. The notion that resistance exercise magdse the
production of oxygen free radicals in active musgites is supported by two theories. The ischempenfusion
injury [7].Asserts that a momentary decrease iro@lfiow and oxygen availability followed by ischeamis the
results of intense muscle contractions. Subsequesgml abundant reintroduction of, @esults in the formation of
superoxide radical () through reperfusion. The second theory involvescimanical stress which is thought to
account for the increase in free radicals [8].

Muscle damage has shown to be related to a tempimease in the serum concentration of musabéeprs such
as creatine kinase (CK) and myoglobin (Mb) [9-Iferefore, a temporary rise in the serum conceotratf CK
has been observed following exercise [12, 13]. Plesma levels of malondialdehyde (MDA), a metaleobf
phospholipids peroxidation and superoxide dismui{@eD), have been shown to have a relationship Wih
markers [5, 14, 15]. Several studies [5, 16, 1%fhaported increased levels of MDA and CK follogviexercise.
However there were also studies that formed nccatitin of exercise-induced damage and ageing subsedo
exercise [18]. These conflicting reports aboutlikaeficial [19] and the harmful[1] effects of exise on muscles
reinforces the need to conduct additional invesiigaon the effects of the intensity level of ag@session
resistance session on serum levels of the MDA afdn@rkers in sedentary males.
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MATERIALS AND METHODS

Participants

Fifty sedentary male students (21.37+1.52 yr) wilsstipipated in physical education courses were aarig
selected. All the participants were non-smokersl, ha history of regular exercise for at least sisnths, and did
not consume supplements and antioxidant vitamich s A, C, and E before and during the exercissice.
Before starting the experiments, they were alsonéxad for any cardiovascular or muscle injuriesthy Sport
Medicine Centre. All the participants were askedatoid performing any strenuous physical activiiyee days
prior to the exercise session.

Resistance exercise

The patrticipants were randomly divided into a congroup (n=10) and three treatment groups testetbulow
(n=14), moderate (n=13) and high intensity (n=1@)ditions during single-session resistance exer€lgerent one
repetition maximum(1RM) scores for six exerciseduding the back squat, bench press, lat pull-dostanding
calf raise, arm curl and leg press was estimateadch participant via 6RM testing [20]. The treaht groups
were then subjected to the resistance exercisew(@0% of 1RM), moderate (60% of 1RM), and high%80f
1RM) intensities [21-23]. After warming up for 5 mion a cycle ergometer followed by dynamic stretghi
activities, the participants were subjected to ehsets of the resistance exercises with 12 remaditfor each
exercise [20, 22, 24-26]. A rest period of two ntesuwas given between sets [20, 24]. The partit§oen cooled
down for 5-min performing stretching exercises.

Blood sampling and analysis

Blood samples (5 ml) were taken from an anteculfitadarm vein pre- and post-test. The samples senérifuged
at 1500xg for 10 min following which sera were eoted and transferred into clean tubes and stdare2DaC. The
serum levels of MDA were measured using a colotiimehethod, in which MDA was detected in a colorige
reaction with thiobarbituric acid (TBA) at the absance value of 532 nm. The serum concentratioDA was

calculated using a standard curve prepared usitvgp&old serial dilution of 1 ml tetramethoxyprogamanging
from 2.5 to 80 nmol/ml. Serum CK levels was meadupee- and post-test using a glutathione activadiéd
(Parsazmon, Iran) with creatine phosphate as atratdsThe measurement was carried out at 340 nng @

analyzer (Technicon RA-1000-USA) at 37°C.

Statistical analysis
Data was analysed carried out using a Multivariatalysis of Covariance (MANCOVA) and the Bonferroni
comparisons multiple tests. Statistical signifieafr MANCOVA was set at R 0.05.

RESULTS

Data analysis showed a significant effect of thennity levels of resistance exercise on MDA [F48) = 15.019, P
= 0.001] and CK [F (3, 44) = 6.175, P = 0.001] piest (Table 1). To determine the effect of théiahicondition of
the participants before the exercise on the pastdenditions, the serum levels of MDA and CK psttwas
applied as covariates. The effect MDA pre-test as\ariate factor was found to be significant oa MDA post-

test [F (1, 44) = 35.480, P = 0.001]. No significaovariate (P = 0.125) was observed between rthégst MDA

and the CK post-test [F (1, 44) = 2.445, P = 0.12bkewise, as a covariate factor, the pre-test €iéwed no
significant effect on the post-test MDA [F (1, 44)1.916, P = 0.173]. These observations indicatsttong linear
relation between the pre- and post-tests MDA asd &K. Thus, the observed difference between theAMBDd

CK post-tests may be due to the intensity levelhefexercise.

Table 1.MANCOVA on the effects of intensity levelsf resistance exercise on MDA and CK post-tests ses

DV?* Intensity level MDA pre-test CK pre-test
df | F Sig df| F Sig dfl F Sig
MDApost-test| 3 15.02| 0.001f 1 3548 0.001* 1 1.92 173
CK post-test 3 6.18 0.001F 1 2.4% 0.12p 1 4.190.047*

*Sgnificant at P < 0.05 "Dependent variable

The Bonferroni comparisons multiple tests indicaseghificant differences between the control angl tieatment
groups. However, the results showed no significéfftrence between the treatment groups on CK testt{Table
2 and Figure 1). The difference between the low moderate intensity levels of the exercise was dotnbe not
significant, while a significant difference was ebged between the low and high levels, and alsovdrai the
moderate and high intensity levels of the resistagercise on MDA post-test (Table 2 and FigureTBg highest
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amount of MDA post-test was observed in the higiennity level of resistance exercise (M = 9.84, SR.74
pumol/L) and the lowest in the control group (M 62.SD = 1.312 umol/L). The highest amount of Clstgest
was detected in the high intensity level of thereise (M = 205.71, SD = 58.20 U/L) and the loweasthe control
group (M = 101.60, SD = 43.71 U/L).

Table 2.Evaluation MDA and CK among intensity leves of resistance exercise using Bonferroni test

DV? (NIntensity (J)Intensity | Mean. Std. Sig.
Levels levels Diff? Error ®
MDA post-test| Control vs| Low -3.137 0.805 0.002*
Control vs.| Moderate -3.605 0.820 0.001p*
Control vs.| High -5.532 0.826 0.0017
Low vs. | Moderate -0.467 0.734 1.000
Low vs. | High -2.394 0.723 0.011%
Moderate vs.| High -1.927 0.720 0.063
CK post-test Control vs| Low -83.997 26.07p 0.014*
Control vs.| Moderate -103.37( 26.578 0.002*
Control vs.| High -101.641 26.771 0.003F
Low vs. | Moderate -19.373 23.79 1.000
Low vs. | High -17.644 23.441 1.000
Moderate vs.| High 1.729 23.331 1.00d

*Sgnificant at P < 0.05,; "Dependent variable;

Mean of CK (U/L)

Fig.1.The rate changes of CK immediately after restance exercise with intensity levels.
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Fig.2.The rate changes of MDA immediately after rastance exercise with intensity levels.
DISCUSSION

This study presented the effects of a single-segsioesistance exercise with different intensitydls on MDA and
CK serum levels. The serum levels of MDA and CKaveaund to have increased when intensity levelslaily
increased. As the participants were sedentaryintirease in MDA and CK levels may be due to a laickdequate
physical fitness. Being sedentary before the sththe experiment may also have increased the Ipibgsiof cell
membrane damage and consequently muscle damabe patticipants. These findings were in agreemetit av
previous study [5] that tested healthy inactive @malvith high (HR) or low(LR) intensity resistanceeecise, and
found that both MDA and CK levelswere increasethimboth groups immediately after exercise, withabserved
increase significantly higher in the HR group.

However, experienced resistance-trained male athleiso displayed increased MDA levels during dgerc
regardless of exercise intensity [27, 28]. Additihyy increased levels of MDA and CK (P< 0.05) wetso

reported in elite weightlifters after a week ofensive resistance-training [28] with a strong datren between

MDA serum level and CK activity. Another study igihg well-trained males [29], detected no changehie

oxidative stress indicators (thiobarbituric aciddaglutathione) after circuit resistance exerciskhoaigh a

significant increase in CK serum level was observedppears that previous training experience dadsplay a

part in reducingMDA and CK levels after resistapgercise.

When types of muscle contractions were examineglies that utilised eccentric and isometric cottimas [30]

found increased levels of tissue- and serum- typeMC The current study had participants performfediént

muscle contractions (concentric and eccentric)diidined similar increase in serum MDA and CK. Ehfisding

suggest that concentric and eccentric and eccergoimetric contractions evoke similar increasedrum levels of
MDA and CK.

Differences between this and other studies alstudiecthe duration of the exercise period. It wgsorted that a
decrease in the serum level of lipid peroxidaticaswbserved following a 6-month resistance traimirggramme
at low (50% of 1RM) or high (80% 1RM) intensitiexl]. The single-session resistance training inpifesent study
obtained opposing results most likely due to a lafkopportunity for chronic adaptations to occur the
participants. Reactive oxygen species (ROS) generahte and oxidative stress increase may depeore 1on
exercise intensity than exercise duration [32].

CONCLUSION
After a single-session of resistance exercise, MiliA and CK can be significantly affected by theeinsity levels

of exercise. The highest amount of MDA and CK pests were detected in high intensity levels ofstaace
exercise, indicating a high production of free cath in skeletal muscles, resulting in the accutraneof MDA and
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CK in serum. Therefore, low intensity resistancereise can be suggested for sedentary males tol awvoscle
damage.

Acknowledgement
This research was supported by Universiti Putraalylsih. We would like to thankthe students of thkidahonar
University, Kerman, Iran who participated in thggexments.

REFERENCES

[1] H.M. Alessio, A.E. Hagerman, B.K. FulkersonAimbrose, R.E. Rice, R.L. Wileyled Sci Sports Exerc, 2000
32(9):1576-81.

[2] M.C. Gomez-Cabrera, E. Domenech, J. Vifiaee Radic Biol Med, 2008 44(2):126-31.

[3] K.S. Park. Exercise-Induce Muscle Damage anchlime Cell Apoptosis. Indiana: Purdue University Wes
Lafayette;2006

[4] S. Sorichter, B. Puschendorf, J. Mdixerc Immunol Rev, 1999 5:5-21.

[5] N. Guzel, S. Hazar, D. Erbasgport Sci Med, 2007, 6:417-

[6] M.C. Fogarty, C.M. Hughes., G. Burke, J.C. Brgw.R. Trinick, E. DulyEnviron Mol Mutagen,2011,
52(1):35-42.

[7] .M. McBride, W.J. Kraemer, T. Triplett-McBridgV, Med Sci Sports Exerc. 1998 30(1):67-72.

[8] P. Viitala, I. Newhouse, N. LaVoie, C. Gottardapids Health Dis,2004 3(14):1-9.

[9] A. LaurenceBr J Anaesth, 200Q 84(6):763-6.

[10] C. Yamin, J. Duarte, J. Oliveira, O. Amir, IBagiv, N. Eynonkur J Appl Physiol, 2008 104(3):579-86.
[11] W.J. Kraemer, D.L. Hatfield, B.A. Spieringl.JVingren, M.S. Fragala, J.Y. H&ur J Appl Physiol,2007,
101(5):637-46.

[12] J.S. Baker, D.M. Bailey, D. Hullin, I. Young, Davies, Eur J Appl Physiol, 2004 92(3):321-2.

[13] J.P. Kirwan, P.M. Clarkson, J.E. Graves, Ritchfield, W.C. ByrnesEur J Appl Physiol, 1986 55(3):330-3.
[14] C. Dixon, R. Robertson, F. Goss, J. Timmer\Egle, R. Evandyled Sci Sports Exerc, 2003 35(5):S157.
[15] N. Kirschvink, B. Moffarts, P. LekeuxXhe Veterinary Journal, 2008 177(2):178-91.

[16] K.P. Skenderi, M. Tsironi, C. LazaropoulouACAnastasiou, A.L. Matalas, |. Kanavakur J Clin Invest,
2008 38(3):159-65.

[17] D. Moflehi, L.Y. Kok, F. Tengku, S. AmriGlobal journal of Health and Science, 2012 4(4):48-54.

[18] F. Gundlz, U.K. Sentiirk, O. Kuru, B. AktekM,R. Aktekin, Physiol Res, 2004 53:171-6.

[19] W. Haskell, I. LeeCirculation, 2007, 39(1):1423-34.

[20] T.R. Baechle, R.W. Earle. Essentials of Stthrigaining and Conditioning. 3rd ed. Champaigant&n
Kinetics,2008 396-495.

[21] C.D. Nieman. Exercise Testing and prescripfidiealth the Related Approach. 4th ed. New YorkQvaw-
Hill, 2003 7, 340

[22] M. Pollock, G. Gaesser, J. Butcher, J. DesgRe®ishman, B. Franklinyled Sci Sports Exerc, 1998,
30(6):975-91.

[23] R.M. Laukkanen, M.K. Kalaja, S.P. Kalaja, Eolmala, L.M. Paavolainen, M. Tummavuo&ur J Appl
Physiol, 2001, 84(1):64-8.

[24] G. Parise, A.N. Brose, M.A. Tarnopolslgxp Gerontol, 2005 40(3):173-80.

[25] M. Nelson, W. Rejeski, S. Blair, P. DuncanJudge, A. KingCirculation, 2007, 116(9):1081-93.

[26] J.H. Wilmore, D.L. Costill, W.L. Kenney. Physogy of Sport and Exercise. 4th ed. Champaign: Blum
Kinetics; 2008 104-107.

[27] J.R. Hoffman, J. Im, J. Kang, C.M. Maresh, WKdaemer, D. French, Srength and Cond Research, 2007,
21(1):118-22.

[28] J.F. Liu, W.Y. Chang, K.H. Chan, W.Y. TsailCLin, M.C. Hsu,Annals of the New York Academy of
Sciences, 20051042: 255-61.

[29] R. Deminice, T. Sicchieri, M.S. Mialich, F. Mni, P.P. Ovidio, A.A. Jordad,Srength Cond Research, 2011,
25(3):798-804.

[30] H. Ihara, Y. Shino, Y. Morita, E. Kawaguchi, Nashizume, M. Yoshidd,Clin Lab Anal, 2001 15(5):239-43.
[31] K.R. Vincent, H.K. Vincent, R.W. Braith, S.Lennon, D.T. LowenthaEur J Appl Physiol,2002 87(4):416-
23.

[32] K. Toshinai, H. Ohno, S.Y. Bae, T. Iwashita K®seki, S. Hagahdvancesin exercise and sports physiology,
1998 4(2):65-70.

112
Scholars Research Library



