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ABSTRACT

Cardiovascular diseases are the most significant factors leading to death. This study was done to determine the
effectShort-term aerobic training on markers of liver, serum lipid and lipoprotein levels in sedentary men. This
quasi-experimental study was carried out on 20 non athletic men. Subjects were divided into2 groups: 15 minutes of
sit-ups +30 minutes walking group and 30 minutes of sit-ups +15 minutes walking group. High-density lipoprotein
(HDL) its sub fractionsHDL2 and HDL3 cholesterol, Total cholesterol (TC),Triglyceride(TG), Aspartate
aminotransferase (AST) and Alanine amino transferees(ALT)were evaluated prior and after training for 16 sessions
follow: three session in each weeks with one hour aerobic training in each session. Data analyzed using SPSS-18
and independent and dependent T student tests. The differences were not significant of TC, ALT, AST and HDL2
cholesterol observed in 15 minutes of sit-ups +30 minutes walking group and 30 minutes of sit-ups +15 minutes
group after training in comparison with prier phase. Sgnificant increase of TG were observed in 30 minutes of sit-
ups +15 minutes walking group comparison with prior phase (P<0.01). Sgnificant increase of HDL cholesterol
were observed in15 minutes of sit-ups +30 minutes walking group comparison with prier phase (P<0.003).
Sgnificant increase of HDL3 cholesterol were observed in 15 minutes of sit-ups +30 minutes walking group and
significant reduction 30 minutes of sit-ups +15 minutes walking group after training in comparison with priorphase
(P<0.001 and P<0.01).This study showed thatShort-term aerobic training on levels of markers of liver without
affecting but positive effects have on the lipid profile changes in non athletic men.

Keywords: Short-term aerobic exercise, Lipid profile, Lipot#in, sedentary men.

INTRODUCTION

One of the known causes of obesity, cardiovasditaase is the leading cause an increase in isloadsterol and
high Blood pressure.Overweight and obesity is nfatttorial phenomenon that is genetic and environteddactors
and lifestyle. In fact, in developed countries apgropriate physical inactivity and poor diet is ttause of obesity
and cardiovascular disease [1]. Aerobic exerciseh @s walking, running, swimming and cycling cavé a
positive effect on the lipid and lipoprotein anthaligh anaerobic exercise cannot have effectsaikebic exercise
[2].Human studies indicate a significant inversktienship between HDL-C levels and indeed the majotein
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apolipoproteinA-I (APOA-I) and heart-coronary diseais atherosclerosis[3-5]. The role of HDL-C ireth
prevention of cardiovascular disease through thesfer of excess cholesterol from peripheral @iid carry it to
the liver in a process called cholesterol reveransport of bile (Reverse cholesterol transpor}) [©n the other
hand, HDL-C, total amount of different subgroupe #rmed, so that the concentration of HDL-C effedy
dependent is HDL2-C. Therefore, if an increaseeius HDL- C not by increasing HDL 2-C but by HDL3e@n
increase total HDL-C to be followed [6]. Because tble of HDL-C in (RCT) is more related to the HBLC group

[7].

Formation of HDL-C and its transformation (conwensHDL3-C toHDL2-C) by plasma factors are a comple
process and require several factors. Including tiepi@ase (HL), lipoprotein lipase (LPL), lecithioholesterol
acyltransferase (LCAT), cholesterol sterile tramgroprotein (CETP), phospholipidtransporter pnot@?LTP) and
tape carrier groupsattached to the ATP (ABC) iseegly ABCA 1 [1,3,4]. It has been reported thaerise
altered subtypes of HDL-Can increases HDL2-C / HEiBserumHDL-C [3].0n the other hand, Narayani let a
(2010) showed that moderate-intensity exercisepcatong may alter the metabolism of lipids and fipmteins and
the answer may be different in Persons trained @amdained[8]. Given the important role of the livier the
interaction of hormonal and metabolic and usindedént enzymes during rest, exercise and recovieage of the
reconstruction of the energy resources in sporivities, investigate and study the limb during are
undeniable importance[9]. The exercise is assatiatith fatigue; liveracute damage is increased st
aminotransferase (AST) andalanine aminotransfefAk&). The results indicate that the enzyme ASTheart,
liver, skeletal muscle, kidney, brain, pancreasglueukocytes and erythrocytes and also enzyme fsuhd of
fewer complexes in liver, kidney, skeletal musbleart [10].

Given the evidence, the optimal level of physiaelivity in different agegroups has not been cleatentified.
Thissuggests that people withintensity and voluirieadning with aerobic activity to beneficial chges in lipid and
lipoprotein levels and reduce the risk factors dardiovascular (as well as control nonsmoking fagtaontrol
blood pressure, weight, and the regime good foarobserved, is unclear. Methodological differenoeshe
training methods, characteristics of participans)trolling feeding and blood sampling time aftee fctivity, may
be a factor in the variability of research resufiractice [11-12]. Therefore, the study of théeefShort-term
aerobic training on markers of liver, serum lipitldipoprotein levels insedentary men.

MATERIALS AND METHODS

Subjects

This quasi-experimental study, 18 male volunteleas €leans 100 participants randomly with a meand@1.6 +
1.41 years, height 172.66 + 4.63 cm, weight 80.251#7 kg and body mass index 3.460 + 26.744 ku2/
constituted. The participants of the purpose, htnaid risks of the study and informed consenorpto the
completion of this study Protocolsobserving thengiples of medical ethics measures in Babol Unitersf
Medical Sciences. After selection participantsstiir the tests were conducted to evaluate the apdimetric
variables. Anthropometric characteristics of sutgedncluding height, weight, waist circumferenceip h
circumference, waist, twin muscle circumferencdf ciscumference, hip circumference, width, shoulded arm
circumference was measured in two stages. Firsipgperformed thetraining protocol performedfor eaeksion 30
minutes walking program +15 minutes Sit-upand sdgooup in the 15 minutes walking program + 30 mesusit-
up. Training will continue for 16 sessions. A sit-axercise in this study consists of 25 exercisesabdominal
muscles.

Sample collection

For the measurement of serum lipids, the teststbjeetween 8 to 10 am, 10 ml venous blood samplessW
collectedduringsecond phaseconsists of 24hoursbéiier start of the first session and 24 hours #fieend of the
training 16 session. Thus the Total cholesterol )(TQiglyceride (TG) and High-density lipoproteitdDL)
colorimetric -enzymatic method (GPO-PAP) and wersasured the biochemical autoanalyzer, Clagsi@nian
version, measuring Equipment Co. To measure TC HIDH of Cholesterol esterase enzymes and Cholesterol
oxidase, TG ofGlycerol kinas enzymes and protepoprotein lipase was used of Pars azmon compasy |kan.
After this phase, the subjects participated inlibihe session of aerobic exercise [13].

Data analysis

The data obtained from the Study were analyzedsiyguthe SPSS software Version 18. The degree whalidy
was measured by Kolmogrov-smirnov. For significandéferences between data, were used the ANOVH &ss
well as the post-hoc test of Tukey test=0.05) for comparison between means.
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RESULTS AND DISCUSSION

Change some of the variables studied subjects asicheight and body mass index are presented inreTabhe
results of the statistical analysis is performethtexercise program led to a significant reduciiotody weight,
although body mass index showed a significant réaluc of the onlyl5 minutes walkin@0 minutes of sit-ups
group(Tablel).

Tablel. The mean + SE of physiological parameterg@-test and post-test

Variable Groups Before Exercise| After Exercise| P Value
Weight (k) 30 minutes walking+15 minutes sit-ups 80.25+11.78 78.55+11.87 | 0.005
15 minutes walking+30 minutes sit-ups 81.79+8.25 80.22+8.32 0.000
BMI (kg / m2) 30 minutes walking+15 minutes sit-ups 26.74+3.47 26.64+3.94 0.77
15 minutes walking+30 minutes sit-ups 26.82+1.92 26.3+£1.97 0.02

Concentrations measured variables are shown ineTablnter group study shows that the TG levelSnndinutes
walking+30 minutes of sit-ups group, HDL-C Leveltire 30 minutes walking+15 minutes of sit-ups grddpL3-

C level in the 15 minutes walking+30 minutes ofugis group and 30 minutes walking+15 minutes efigg group
were significant with pre-test. (P-value of the erds equal 0.019, 0.003, 0.001 0.011) and alswdmat groups,
There was no significant difference. The resultthefstudy showed on Results one-way ANOVA, afi@ining, the
levels, ALT, AST, TG, TC, HDL-C, HDL2-C and HDL3-{@a two training group there was no significant diince

(Table2).

Table2. The mean + SE of serum concentration in egpimental in pre-test and post-test

Before Exercise

After Exercise

Variable Groups (walking+ sit-ups) Mean + SD Mean + SD
TG(my/d) 30 m@nutes walk?ng+15 m?nutes s?t-ups 143.67+75.56 149.45+51.07
15 minutes walking+30 minutes sit-ups 127.11+49.00 157.78+57.09
ASTAUIL) 30 m?nutes Walk?ng+15 minutes sit—ups 24.16+16.87 9.23+8.46
15 minutes walking+30 minutes sit-ups 20.28+10.53 4.07+10.73
ALTAUIL) 30 m?nutes Walk?ng+15 minutes sit—ups 36.19+29.95 5.98+20.52
15 minutes walking+30 minutes sit-ups 20.12+8.99 .1268.57
TC (mg/dl) 30 m?nutes Walk?ng+15 minutes sit—ups 179.12+26.9 70.96+26.98
15 minutes walking+30 minutes sit-ups 172+28.1 1¥31.4
HDL-C(mg/d) 30 minutes walking+15 minutes sit-ups 29.4245.93 4480.8
15 minutes walking+30 minutes sit-ups 35.83+7.19 .7446.69
30 minutes walking+15 minutes sit-ups 12.09+2.57 6694.29
HDL2-C(mg/d)) 15 minutes walking+30 minutes sit-ups 12.52+3.87 .2123.65
30 minutes walking+15 minutes sit-ups 18.7445.15 .736.69
HDL3-C(mg/d)) 15 minutes walking+30 minutes sit-ups 23.31+4.71 .5294.66
* Sgnificant different between pre-and post-test (P<0.05)
TG: Triglyceride, TC: Total Cholesterol, ALT: Alanine aminotransferase, AST: Aspartateaminotransferase, ALP: alkaline phosphatase, HDL:
High-density lipoprotein cholesterol, HDL2 and HDL3 cholesterol.

The above data provide some support for the prdploagphysical activity and exercise can be wiizo improve
Cholesterol levels. Regular physical activity hasibshown to increase HDL cholesterol, HDL3-C aigdlycerides
but not decrees significant on markers of liver,2BC and Total Cholesterol.

Total HDL-C level was observed in30 minutes walkifil§ minutes of sit-ups group significant increaeed in 15
minutes walking+30 minutes of sit-ups group redusiphificantly after the training .The results it study in
HDL-C serum with several studies past increasddh-C serum after exercise showed a line [3,5,23Jother
studyalsoresistance training to increase the amoiURDL-C and TG levels in serum hepatic but HDLIQ)L-C
levels and TC did not change significantly in thielahe-aged female rats [14].

This study showed that HDL 2-C level in30 minutesdking+15 minutes of sit-ups groupno significardriease and
in 15 minutes walking+30 minutes of sit-ups group significant decrease was observed with beforimitrg
Research results Khabazian et al on rats after Eeksv of exercise treadmill was observed that
theexercisegroupcompared with thecontrol, HDL-C,LIAEC levels, the ratio of TC / HDL-C and LDL-C / HEC
were significantly higher level. While the restligoprotein levels remained unchanged [4].

in

HDL 3-C levels in30 minutes walking+15 minutes d@figps group a significant increase and in 15 n@su

walking+30 minutes of sit-ups group with beforaiiing was a significant reduction (p = 0.01).
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Increased levels of HDL-C and HDL3-C in aerobicrei® are compatible with some studies [15,16]thaitothers
were non-aligned [17]. On the factors that canuefice the changes in HDL levelincludingthetrainietfimds,
characteristics of participants, controlling feggdamd blood sampling time after the activity, mayabfactor in the
variability of research results in practice [11-12]

Aadahl et al. [18] reported significant associadidmetween physical activity and improvements ialtoholesterol,
LDL cholesterol, triglycerides and HDL cholestemhong participants aged 30—60 years, although fignt
improvements in HDL cholesterol levels were foundyoin men.While the mechanisms underlying the effef
exercise on the lipid profile are unclear, exereippears to enhance the ability of skeletal mugolesilize lipids as
opposed to glycogen, thus level of plasma lipid Wwé reduced [19]. The mechanisms may include as@s in
lecithin-cholesterol acyltrans (LCAT)-the enzymspgensible for ester transfer to HDL cholesterol][2¢hich has
been shown to increase following exercise traifRij -and increases in lipoprotein lipase actividjthough the
data in this specimen are inconsistent [22] and depend upon the energy expenditure that is elickergusonet
al. [23] reported that 1,100 kcal of energy exptndiis required to elicit increases in HDL chadest that coincide
with significant increases in lipoprotein lipasetiety. The process of cholesterol removal is knoas ‘reverse
cholesterol transport’. This process removes chalekfrom circulation for disposal as a resultinfreases in
LCAT and reductions in cholesterol ester transfestgin (CETP)-the enzyme responsible for transfeHDBL
cholesterol to other lipoproteins-following acutadachronic exercise [24]. This increased enzymattvity
increases the ability of muscle fibres to oxidizdtyf acids originating from plasma, VLDL cholestemr
triglycerides [25].0ne of the issues affecting theels of the variables of research which is onehef reasons
resulting in inconsistent with other researchetushes duration, intensity, duration and also typgaining.

TG levels in 30 minutes walking+15 minutes of wgils group non-significant reduction and in15 misute
walking+30 minutes of sit-ups group showed a sigaift increase. Research results LeMura et al sthaat
aerobic exercise for 16 weeks and 70 to 75% hesetis reduced TG levels [26].Furthermore, stutfietani et al
have shown that moderate-intensity resistanceitgireduces the decrease amount of TG and TG lévalease
with high intensity [27].Changes related to triglyile can be made to answer for lipoprotein liga&d.) attributed
to exercise. Lipoprotein lipase including lipopiiage regulating enzymeswhichthebreakdownof trigliges.
Furthermore, studies show that regular aerobiccotssemreduced hepatic lipase enzymes and inhibR@{lThus
making available triglyceride is reduced in the LBihd VLDL.

In this study, total cholesterol decreased sigaitly, but the difference was not compatible wsidme studies [28].
Nybo et al reported that aerobic activity for 12ek®, with 65% V@ in total cholesterol wasreduced but not
significant that is compatible with the presendst{29].Yang et al in his research focused on fifieces of aerobic
and resistance training and 3 times a week for &2k& showed that total cholesterol decreased, dstgmificant
difference [30]. Longitudinal studies have showattWvhen subjects maintained body weight, cholektevels are
not altered by a program of aerobic exercise [31].

The research on liver enzymes (ALT and AST) showedsignificant difference. Devries et al (2008)oafeund
that12 weeks of endurance training does not cr&gteficant change in ALT levels [32].In a survey Kawanishi
et al (2012) was conducted on rats, with 16 weéltseadmill exercise and diet high in fat and su@#ffF = High-
fat diet and high-fructose water), NAFLD and plastd activity indicating liver damage in HFF ratscreased in
the control group, but decreased in the exercisemf33].

In another study, to investigate the effects obhir exercise, resistance training on visceral @sitg and liver,
liver enzymes and insulin resistance in overweigthtilts in 3 groups include RT = Resistance training =
Aerobic training and combined training (AT / RT) svperformed. The effect of aerobic exercise, aifsogmt
reduction in liver fat, visceral fat, ALT and ingulresistance were observed, but the effect obtaste exercise,
only a decrease in abdominal subcutaneous fat bt@asned. The general conclusion was that to redismeral fat
and reduce the development of fatty liver and instgsistance improved, moderate amounts of aeretsecise,
exercise is the most efficient and effective metf@#].Also ajaminezhad et al in relation to the aapof a single
Session of aerobic exercise with different intéasibn indicators of liver function and hemoglolgmels in healthy
men non-athletes reached the conclusion that aftenin of exercise of light, medium, and high irsién (60, 70
and 85% of maximum heart rate (in the fasting statd without any previous physical activity, ALPvéés
decreased in the control group [35].

CONCLUSION

According to our study, short-term aerobic exertiasming on levels of liver enzymes without afiegtthe positive
effects on the lipid profile changes.
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