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ABSTRACT

People with type Il diabetes have more liver fumrttabnormalities than non-diabetics. Recent stubdese shown
the mutual relationship between metabolic condgiai type Il diabetes and non-alcoholic fatty livdisease.
Therefore, this study explores the effects of gfiutlaerobic exercises on the indicators of liveftammation (AST
& ALT) and some of the cardiovascular risk factofsserum of the middle-aged women with diabetesL(HIDL,
& triglyceride) who live in Behbahan city. Methodgy: In this study, 30 participants were selectaddomly from
among women with type Il diabetes with BMI>25, ag&e60, and divided into control and experimentaiups.
The participants of the practicing group practicé8 weeks (three days a week with the intensity5ef (b %
maximum heart rate (MHR) and 35-50 minutes perisalssThe results were analyzed with SPSS and diepeit-
test was used to compare the average score ofgracip in pretest, and independent t-test was us@dinpare the
averages of the different variables between twaupso Results: According to the results, 12 weekaeobbic
exercise have significant effect (p<0/05) on theeleof alanine transaminase and aspartate transasenof
participant's serum. In addition, the results hahlown that 12 weeks of aerobic exercise have gignif effect
(p<0/05) on high-density lipoprotein, low-densitgdprotein, and triglyceride of the participantsoftlusion: It
can be concluded that synthetic aerobic exercisebm effective in the conditions of patients witbet Il diabetes
with reducing some indicators of liver inflammatiand improving the lipid profile of serum of therfigpants.
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INTRODUCTION

Many diseases like atherosclerosis, cardiovasdit®ase, and liver diseases result from diabetgsafffiects the
quality of life and life expectancy [1]. The vitahenomenon and the risk of metabolic defect, irinydype I

diabetes and cardiovascular disease, has beerdedatsly increasing among the middle-aged and y¢2hdvore

than 150 million people in the world and nearlyetarmillion people in Iran are suffering from diadmetand,
according to the prediction of World Health Orgaatian, this will be increased to 300 million aduttg 2025 [3].
Despite these statistics, the reduction of bloaghswith standard treatment and consumption of atedrdrugs has
been not effective for preventing the side effeldte liver disorders, cardiovascular diseases, diseases,
neuropathy, and kidney failure [6]. Normally, thetabolism of fat that we consume in our food chtikes place
in the liver, and the fatty liver syndrome occurBen the liver cells start to accumulate the fatpbéts (mainly
triglyceride) [7]. Obesity and dyslipidemia haveeheassociated with diabetes. In addition, fat aedation in liver

without inflammation is common in people with oligsand diabetes and those who suffer from otherpmorants
of metabolic syndrome. Five enzymes that are contynmreasured in liver diseases and are used to tditese

diseases include: alanine aminotransferase (ALBparate aminotransaminase (AST), Gamma glutamyl

transpeptidase (GGT), alkaline phosphatase (ALR],lactate dehydrogenase (LDH). Liver diseasedhaenain
factor for increasing the activity of transaminaseserum [7]. AST enzyme has more activity than AlbTmost
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types of diseases [7]. Ageing is related to therlieell's function and the occurrence of chronierlidiseases. Liver
function test is measured through various bioldgitdicators (proteins). These proteins show déferaspects of
liver's normal function [8]; for example, the nofnevels of ALT or AST show that the liver cellseamormal [9].

It has been found that exercising has an integial in managing and controlling type Il diabetesaditionally,

aerobic and endurance exercises have been recorathéadelderly people with type Il diabetes whichithw
reducing weight, can result in improved glucoserahce and increased cardiovascular fitness [18m&h have a
lower quality of life compared to men; thereforeueational programs and appropriate interventiomrier to

improve the quality of these patients' lives hasrbeonsidered as a basic necessity [13]. Giverintpertance of
women's health in society and the effects of reqzbqractice and exercise on their liver, there sile many

questions that require more study [14].

With ageing in human subjects, liver biopsy is liguzot done because ageing reduces the regeneredpacity of
liver cells significantly [15]. Moreover, consideg the fact that in addition to liver cells, ASTdaALP enzymes
are also found in some other body tissues, thelgessffects of regular exercise on the qualityhafman life [16],
especially in ageing people, have been one of @emeoncerns of researchers [17]. Therefore, thrpgse of the
present study is to explore the effect of 12-wegktsetic aerobic exercise on the indicators ofrlivglammation
and some cardiovascular risk factors of middle-agedhen with diabetes.

MATERIALS AND METHODS

The present study is quasi-experimental and itpqee is applied. The participants of the studyvewenen with
type Il diabetes, aged 45-60, who went to clinic Me@f Behbahan city. The sample was selected fxomang 250
files that were qualified (without cardiovasculpglmonary, and skeletal diseases, treatment wifimetk tablets,
specified blood glucose range BMI > 25), and fina880 participants were randomly selected accordmnghe
purpose of the study and divided into control ardegimental groups. After being informed about tesearch
conditions, the participants were invited to intew in order to take initial measurements and herequired tests.
Medical records and the kind of the drug that theg were determined (treatment was done throudét)abirst,
height and weight of the volunteers were measuretithen their body mass index (BMI) was calculatsthg
BMI-w/m? formula [17]. Kaiser physical activity questionreaivas used in order to ensure whether the paatitip
were athlete or not, and it was revealed that #régipants hadn't have regular exercise duringakesix months.
Before receiving testimonial from the participaritey were informed about the nature of conductirggresearch,
the possible dangers, and the points they showd kemind in order to participate in this studytek selecting the
qualified samples, the 30 participants were rangodiVided into two groups according to the tablerafidom
numbers (15 people in control group & 15 peoplexperimental group). To observe research ethicaddition to
getting consent from all participants, at firstvias explained to them that the results of the stidlybe published
for only research purposes and without mentioningirtname. Moreover, their participation was cortale
optional, and they could withdraw at any stagehefresearch.

Table 1. The procedure of practice [resting heartate 60% x (resting heart rate — maximum heart rate} heart rate during practice]

Duration .
Warm- Walking | of Activity dcg\,?,lrl]ng
Week | up time | time aerobic intensity time
(minute) | (minute) | activity (MHR) )
(minute) (minute)
1 5 15 10 55-60% 5
6 5 15 15 60-65% | 5
12 5 15 25 65-70% | 5

The procedures of synthetic aerobic exercises:

The practice schedule with the intensity of 55-70rximum heart rate was held three days a weekZaweeks,
and the intensity was organized so that the pradiegan with 55% intensity of maximum heart raté ended in
the last week with 70 % intensity of maximum heate. Correspondingly, the duration of sessionsigéd from
35 minutes in the first session to 50 minutes i I#st session. The schedule for each practicisgia® includes:
five minutes warm-up, 25-40 minutes selected aerabtivity including 15 minutes fast walking (acdiorg to the
required intensity of the practicing protocol), 28-minutes practice of aerobics, coordinated mowvesnef the
hands and feet, and finally five minutes coolingvdoThe implementation of the practicing scheduéesaccording
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to the America diabetes association agenda th#éidad warming up, running on a flat surface, tearmolic
exercise, and cooling down [18].

Collecting Data

The test of aerobic endurance measurement (Roctegxi)t Rockport walk test is a test for estimating range of
human aerobic ability or the maximum consumptiomxfgen VO 2 max in men and women in the rangeQOato2
69 years. In this test, the participants are astiedalk 1 mile as fast as possible. This test &y/e¢a perform and is
suitable even for sedentary people or the elddthe required equipment's: stopwatch (timer), onke-moad, and
heart rate monitor. Procedure: during a one-milé kin) path, individuals' pulses are controlledhwatmonitor and
the path is divided to 400 meters sectors, butptits which are not divided to different sectoes @so suitable.
The participant should wear suitable clothes andhfodable shoes and, before beginning the test,emigt
stretching movements. The participant is trained twalk during giving the test; that is, he shibulalk as fast as
possible during a mile. The participants' pulses taken as soon as they finish walking a mile. dreddly, it is
better to attach a monitor to the participant st thcan show the heart rate. To estimate thdgjzeiht's aerobic
ability, the following formula can be used:

VO0,max = 132/853 — 0/769 (weight) — 0/387 (age) + 6/1dénfler factor) —
3/2649 (time) — 0/1465 (pulse)

The estimation of Vg, according to ml/kg, is minute. In this formula,dyoweight is in pounds, age is in year,
gender factor (men = 1 & women = 0), the completiore for one mile is in minute. After taking thisst, the heart
rate (HR) is in beat every minute which is includethe formula. Standard deviation (SD) of regulRockport test
is estimated up to 2 ml/kg min that shows a godidbiity and validity for such a simple test [19].

Blood measuring

Measurement of blood parameters took place befarebeginning of practicing schedule and after the e&f the
12" week. Before the participants go to the laborattime main and essential points regarding the tionriand
physical activity of the disease were announcedht® participants so that they observe them cayefdll
participants in the two groups of the study wenth® laboratory at the same time of the day, baetw&&0 a.m.,
while they didn't eat anything for 12 hours andniido strenuous physical activity 24 hours betbeeexperiment.
In the laboratory, 56 ml of venous blood from eaehnticipant's elbow was taken and poured in attést which
contained anticoagulant, and then to separateethars the test tubes were placed in a centrifudier Aemoving
the test tubes from the centrifuge, they were maeebiochemistry and hormone sections in order &asuare the
density of ALT, AST, HDL, LDL, and triglyceride. Aording to the required instructions and usingdbtsmatic
biochemistry analyzer and automatic gamma countatyaer, this density is used to measure the depend
variables. In order to separate the serum, thedod@anples were centrifuged for 10 minutes with eedpof 2000
rpm.

According to the previous planned schedule and rolge the required points, the participants camethe
specialized laboratory of Dr. Amini Behbahani irder to give blood sample for the pretest. Thenir thedy
weight, resting heart rate, the maximum oxygen gomgtion, and height were measured and recordedhén t
personal information form. The participants wereidid into control and experimental groups. Theeexpental
group participated in the selected aerobic exengiegram for 12 weeks. During the exercise protosnk person
withdrew from the experimental group in the middfethe practice and one person from the controugrdidn't
participate in the post test. Therefore, the nunolbgrarticipants in each group was 14.

Statistical analysis

Descriptive statistics were used to show the rdarination, estimate central tendency and dispersaon draw
tables and charts. Then, the Kolmogorov-Smirnovwes used to explore the normal distribution dadand their
normality was ensured. Considering the study pwpgerential statistict{est) was used to test the hypotheses.
After receiving the laboratory results, statistingthods using SPSS were used to analyze theseBapenderit

test was used to compare the average score ofgeach in pretest and posttest, and finally indepenttest was
used to compare the different variables' averafeseotwo groups. Bar charts were drawn to showda& and
their differences in pretests and posttests.

Initial Test
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The purposes of the initial tests were to contrdénsity, determine the suitability of practice lwihe selected
group, and also become aware of the possible ewerascidents. In order to determine whether thigipants
have the ability to do the activity with the readrintensity and time, four participants were asikedo the practice
with the determined intensity during an intendedetifor the first week (MHR = 55%). After this staged
becoming ensure of the accuracy of the protocelptiogram was done with 15 experimental subjects.

RESULTS

According to the results, the participants of tlomtool and experimental groups have no significdifference
regarding the demographic characteristics, agghheand weight (Table 2). The results show thawwkgks of
aerobic exercise can make a significant differeimc¢he participants' high-density lipoprotein arwividensity
lipoprotein levels (Table 3).

According to the data in Table 3, because the fogmice level for alanine transaminase enzyme ismletp 0/035,
12 weeks of selected aerobic exercise have signifieffect on the alanine transaminase levels efp#rticipants’
serums. In addition, the significance level for atgte transaminase enzyme was 0/024; thereforeyekEks of
selected aerobic exercise have also significartetin the aspartate transaminase levels of thieipants' serums.
Moreover, the results have indicated that 12 wedks/nthetic aerobic exercise made significantedéhce on the
serum amount of the blood triglyceride (Table 4).

Table2: Description of participants' age, weight, ad height in the experimental and control groups

Characteristic | Group Standard deviation + Average| Mnimum | Maximum
Age (year) Experimental | 53/25 + 4/726 45 60
Control 54 + 5/73t 45 60
Height (cm) Experimental | 159/6 + 5/743 149 168
Control 157/58 + 4/420 148 164
. Experimental | 74/96 + 8/996 65/5 84
Weight (0) ™ congrol 72137 + 7/854 65 80/5

Table 3: Statistical analysis of the participantsaspartate transaminase enzyme (u/l) and alanine tresaminase enzyme (u/l) in the
experimental and control groups

Variable | Group Test | Standard deviation + Average| Sjnificance level
pre | 22/71 +10/97
post | 22/03 +9/057

Experimental

ALT Control pre | 21/58 +7/744 0/024
post | 27/25 +7/821
Experimental pre | 27/64 +16/73

AST post | 26/82 +14/95 0/035

pre | 26/5+11/805
post | 32/58 + 10/93

Control

Table4: Statistical analysis of the participants' srum's lipids in the experimental and control groufs

Variable | Group Average difference | Significance leve
LDL Experimental | 765 0/035
Control
HDL Experimental | _;5/q3 0/048
Control
Variable Group Average difference | Significance leve
. . Experimental
Triglyceride Control - 55/16 0/024
DISCUSSION

For years, metabolic syndrome has remained a ggpwioblem in the world, and this epidemic has bex@m
pandemic [12]. Thus, having a longer life is ofexgml importance, and the immediate support of roomity
against chronic diseases is a heavy duty [21]. Whenre is no balance between consumption and iiecepf
energy, metabolic diseases develop [21]. Low lee¢lphysical activity and lack of physical activiiy lifestyle
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affect on organs such as the liver, heart, musutkfat tissue as well as the relationship betweaesd organs and
create a defective cycle [22]; therefore, exeraisé physical activity avoids such a cycle. It cancbncluded that
exercise and physical activity not only improve abetism and functional capacity of tissues but dlswe a
combined effect on the body's overall system. Rigysctivity and its role in society has been algvaymatter of
discussion and investigators have always paid tatterio it. High levels of inactivity play an essiah role in
spreading diseases like obesity, type Il diabeted, NAFLD. Finding ways to target the consequemtesactivity
is one of the challenges of our generation. Frogrhiktorical point of view, aerobic exercise intamtion is used for
understanding the impact of exercise on metabaalth and wellbeing. However, there should be neonghasis
on physical activity level and the reduction ofdtigity. Even without weight loss or a change irtdismall and
achievable changes in physical activity habits haseefits for controlling the overall metabolic aesbecially for
liver and hearth health [23].

In this study, it can be suggested that synthediolzic exercise for 12 weeks had a significantotféa aspartate
amino transaminase enzyme. Although AST level @& éxperimental group had low reduction after aerobi
exercise, it had significant difference comparedctaatrol group in which this level in post test wagher than
pretest. Since type Il diabetes has a direct welatiip with NAFLD and has a direct impact on liviat,in liver cells
deposits over time. At first, the transformationfaf in the liver can be seen. Then, it changedlAé¢-LD, and
finally leads to liver cirrhosis. As said beforbetimportance of the measurement of this enzynrettse evaluation
of myocardial infarction and disorders of liverlselSince this enzyme is in hepatocyte mitochondtsancrease in
blood serum is an indicator of serious liver digsasnd it is used for the diagnosis of liver @sis.

Normally, fatty acids are transferred to liver thgh intestinal blood flow, and they change theré exit from liver
in the form of phospholipid; this process is re¢gdbby insulin. In the case of insulin resistarfaeaccumulates in
the liver, fat production also increases, and smcreof phospholipids reduces. This accumulatiosults in
inflammation, insulin resistance, and liver cellatte Perseghin (2007) has found that higher legélphysical
activity have a direct relationship with fat in tlixer. Generally, physical activity oxidation ireases total body fat
in adipose tissue, muscle tissue and liver tisba¢ tesults in decreased circulating fatty acid§.[Systematic
physical activity results in capillary proliferation skeletal muscle which in turn results in meffective reception
of fatty acids in muscle cells. Within muscle ceflitochondria density increases and more fatty &citérs the
mitochondria. In addition, when mitochondrial enzymontent and the number of fatty acids attachegratein
increase, oxidation of fatty acids increases. Aisicant increase in VLDL during and after physieativity can be
seen and VLDL is removed by skeletal muscles thatlarate the cleaning up of fatty acids obtairredhfliver
[25]. Moreover, physical activity reduces abdomifaland visceral fat; both of them are the maiarses of fatty
acid that are released in plasma and they are sibte$o liver. The findings of this study reveatbat 12 weeks of
aerobic exercise could reduce the AST enzyme; ttessdts were in line with the findings of Mir (1B9 Valizadeh
(1390), Davoodi (1391), Noori (1391), Strazniki (®) and in contrast with the findings of Mirdar €83, Bashiri
(1389), and Rezaei (1390). In this study, physazivity had high intensity and was done withouhgidering the
opportunity for recovery that could cause damagedme organs. Loza (2010) explored active lifestfiehe
participants who were elderly; the findings weré ecansistent with the present study.

After analyzing the results, it was found that 1@eks of synthetic aerobic exercise have signifieffietct on ALT
liver enzyme. Physical activity resulted in theuetibn of this enzyme in the experimental grouplevthis enzyme
increased in the control group.

Widely distribution of this enzyme is seen in thadp tissues, and its highest density is relatelivéy tissue. The
clinical importance of measuring this enzyme idrieted to evaluation of liver disorders and itscamt is higher
than AST at the beginning of hepatic lesion. Acclation of fat in liver cells increases when fat gwation is high
and their secretion from liver is disrupted, anid thappens when the entrance fat to liver increardssecretion of
phospholipid reduces. Physical activity increases density of mitochondria in skeletal muscle tinateases the
oxidation capacity of fatty acid. Circulation ofed&tal muscle capillaries increases the deliveryattfy acid to
muscle. Increased carnitine transferase facilitdtegransport of fatty acids into mitochondriahsp and regulates
the increase of fatty acid connected to the trarsfetein of myocytes fatty acid [26]. Therefordypical activity
changes the fatty liver content and liver fat ietglath [27].

The results of the study regarding ALT enzyme asesistent with the findings of Valizadeh (1390),vDadi
(1391), Noori (1391), Mir (1391), Strazniki (200@hnd Slenter (2011). But, it seems that becauskffeience in
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age and the type of intervention, the results wdfierent from the findings of Mirdar (1389), Reigé&390),
Mariana Loza (2010), and Dories (2008). Dr. Basisied endurance exercises in his studies, andsthigy be the
reason for the inconsistency of the result of hislg with the present study.

The results of the present study indicated thath&fit aerobic exercise increased the amount di-tansity

lipoprotein in the blood. These findings were ceteit with the findings of Blumenthal (2011) ande8b(1390)

but were in contrast with the findings of Firouzal389), James A. (2011), Neiman et al. (2002). Soesearchers
have found that people adhering to diet and aerexeccise for 60-90 minutes, 5-7 days a week, narease VO2
and HDL level. Increased capillary density in aécoéxercises has more potential for removing andgufatty

acids in people which results in increasing thesitgmperformance of HDL.

In Akaqueen studies, with high intensity of exeeciane group had significant improvement in indregasiDL and
particle size, but this improvement remained ooly X5 days after stopping the exercise. They catedithat lack
of physical activity has a negative effect on lipmipin metabolism, and moderate exercise modethiesThree
minutes moderate exercise each day like joggingw(sWalking) has sustainable beneficial effect on LHD
metabolism. Therefore, regular aerobic exerciseegses HDL cholesterol levels.

High-density lipoprotein exits from the liver angetsmall intestine in order to collect cholesteantl binds with
cholesterol and stores it in its center.

lysolecithin + cholesterol estery lecithirtholesterol

Lecithin cholesterol acyl transferase catalyzes pinocess. Exercise causes the increase and adiithis enzyme,
and, in this way, it feeds and increases high-dgtipioprotein particles. In addition, the increasfeenergy to more
than 1200 kilocalorie per week results in incregshre amount of high-density lipoprotein [31].

The findings of the present study suggested thathsyic aerobic exercise created a significanteiase in low-
density lipoprotein; generally, these results arnie with the findings of Firouzeh (1389), Ab&dB90), Neiman et
al. (2002) but in contrast with the findings of Blanthal (2011). Although one of the most import#pitd risk

factors is to create arterial low density lipopmotevhen practicing a slight reduction in low dépdipoprotein

occurs that is susceptible to oxidation of low-dignBpoprotein focus and finally leads to an inase in high-
density lipoprotein. Moreover, people with normigid profile who exercise can reduce low-densipolrotein
[31]. But, in general, oxidation of low-density diprotein depends on the lipid composition and plsmtioxidant
status [18]. Normally, in case of high levels ofvldensity lipoprotein and if cells do not need théhere is a lack
of low-density lipoprotein receptors on cell sugacBut when exercising, low-density lipoproteiriees the cells
using endocytosis method and is decomposed byrmpamggmes so that its compounds can be used sy cell

The results of the present study showed that aemtercise reduced the amount of serum triglyce@imerally,
this finding is consistent with the findings of Bhenthal (2011), Firouzeh (1389), and Neiman e{(2002) but
contrasted with the findings of Abedi (1390). Plgsiactivity is effective in reducing triglyceridasd raising high-
density lipoprotein. These changes in lipids armbdllipoproteins are probably by changing theiedi20]. It is
suggested that individual's DNA status or pairetbetosomes has a significant relationship with totadlesterol,
low-density lipoprotein and triglycerides [31].i# proven that a reduction in the amount of trigiydes remains
stable for three days after exercising [29]. Stadiave shown that those walking more than 600G sieiay have
3mg dI higher high-density lipoprotein and 10 mdailer triglycerides compared to those walking ldsm 2000
steps a day. Moreover, exercises like jogging avicheing that consume 300 kilocalories energy inhgai@cticing
session that lead to 10 mg dl reduction in trighides and 5 mg dl increase in the amount of bloigth-density
lipoprotein [29]. Lipids in the body decompose Iretform of triglycerides and fatty acids and eriilerod [28].
Then lipoprotein transfer fatty acid which is usasl substrate at the time of activity. Fatty acidpignarily
stimulated by high-density lipoprotein which itsedfstimulated by catecholamines. After this ciatian, fatty acid
enters active muscles and is used. Doing physitatlittes may lead to an increase in the amounlipafprotein
lipase in muscle capillaries, and this, in turrsufes in the reduction of the amount of plasmalydegrides. In
addition, the reduction of the amount of triglyckss in physical activity depends on individual'dghé and occurs
after reducing weight. An increase in high denkjigprotein also leads to reducing the densityriglytcerides. This
reduction occurs according to the accumulation rigfilyicerides and is related to intravascular trarsf[31].
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However, there are evident differences regardiegstidy factors that can be attributed to duratibpractice, the
age range of participants, and different intensitiEpractice.

CONCLUSION

The present study that explored regular physictivigcfor 12 weeks indicated that synthetic aembkercise had
significant effect on participants' levels of alamiand aspartate transferase serum (p<0/05) whashtire result of
practicing intervention in experimental group. Tiralings of the study suggest that aerobic exercae reduce
high-density lipoprotein, low-density lipoproteiand triglyceride levels of patients with type Ibtetes (p<0/05).
The reduction of AST and ALT which is the indicatfrdamaged liver cell is a sign for the relativgrovement of
liver in patients with type Il diabetes. Generaltycan be stated that synthetic aerobic exercéseimprove the
condition of patients with type Il diabetes by rethg some of the liver inflammation indicators amgroving lipid
profile.

Acknowledgements
Foundation item: The Project of iran Khatam alantimiversity. Authors are grateful to the Departinef
University of Technology, Behbahan, Iran for fineshGupport to carry out this work.

REFERENCES

[1] Lean D, Euilhe E, Wladimir R, Pteixeira |, Anac @hd Maria A. Exercise and spiruliva control Noaddlolic
hepatic steatosis and lipid profile in diabetictaigats. Leapid in Heal th Pis ease 2011; 10(7935-1950.

[2] YoungKim J, EunSung K, Justin Y. Jeon Y. [Improvedulin Resistance, Adiponectin and Liver Enzymes
without Change in Plasma Vaspin Level after 12 Vgeek Exercise Training among Obese Male Adolestents
Department of Exercise and Sports Science, thedtodeurnal of Obesity. 2011; 20(3).

[3] Dustar y, Mohamadi M, Mohajeri D, Hashemi M. [Thaler of treadmill exercise on experimental diabetic
hepatopathy in rats]. Journal of Medical Scientdamic Azad University 2009; Springl:17-24.[ Pargi

[4] williams. K.H. Sha ckel N. A, Dcorrell. S. V Meaiaan Diabetie and NoN alcb holic Fatty Liver Dis&aslo
CRINe Reviews. The university of syd ney twi yy @dsey, edu, au. 2006

[5] Alizadeh z. effect of Innterval and countiniosegsise on level of lipids snd fast blood glucosevomens with
BMI over 25 Kg/nf, Journal of medical department, university of neati69-253[Persian]

[6] Davoodi M, Moosavi H, Nikbakht M. The effect ofgbit weeks selected aerobic exercise on liver pasgna
and liver enzymes (AST, ALT) of fat liver patientdournal of Shahrekord University ofMedical Scienc2012;
14(1): 84-90. [Persian]

[7]1Burtis C, Ashwood E, Bruns DE. Clinical BiochemystTietz: analyte and Pathophysiology. Translate
by:Amirrasouli H. 1st ed. Tehran: Ketab Arjmand fiedttion; 2011. pp: 125-600. [Persian]

[8] Premoli A, Paschetta E, Hvalryg M, Spandre M, BoD8razzo M. Characteristics of liver diseaseshia t
elderly: a review. Minerva Gastroenterol Dietol 2085(1): 71-8.

[9] Rahmioglu N, Andrew T, Cherkas L, Surdulescu G, ®imatha R, Spector T, et al. Epidemiology and Genet
Epidemiology of the Liver Function Test ProteinkoB ONE 2009; 4(1): e4435.

[LO0]Lawlor DA, Sattar N, Smith GD, Ebrahim SH. The asations of physical activity and adiposity witraalne
aminotransferase and gammaglutamyltransferase. Bpidemiol 2005; 161(11): 1081-8.

[11]Thompson A, Markovitch D, Betts JA, Mazzatti DJ, riter J, Tyrrell RM. Timecourse of changes in
inflammatory markers during a 6- month exerciseervention in sedentary middle-aged men: A randodhize
controlled trial. J Appl Physiol 20109; 108(4): 789.

[12]Kang S, Woo JH, Shin KO, Kim D, Lee H-J, Kim YJ, &t Circuit resistance exercise improves glycemic
control and adipokines in females with type 2 diabamellitus. Journal of Sports Science and Medi@fA09; 8:
682-8.

[13]Hatamloo Sa'adabad M., J. Babapour Kheiroddin. [@aison of quality of life and coping mechanisms in
diabetic and non-diabetic individuals]. JournalMédical Sciences shahid sadughi Yazd. 1391; 2G®). -592. [
Persian]

[14]Timchenko NA. Aging and liver regeneration. Tremalocrinol Metab 2009; 20(4): 171-6.

[15] Fallon KE, Sivyer G, Sivyer K, Dare A. The biochistry of runners in a 1600 km ultramarathon. Brpdi$s
Med 1999; 33:264-9.

[L6]Mawi M. [Effect of aerobic exercise on blood lipiktvels in postmenopausal women]. Physiology
Department,Medical Faculty, Trisakti University. UriMed. 2009; 28: 17-24.

368



Asieh Sadat Mousaviaret al Int J Med Res Health Sci. 2016, 5(8): 362-369

[17]Sigal RJ, Kenny GP, Wasserman DH. [Physical agfiekercise and type 2 diabetes]. Diabetes Caf@4; 227
(10): 2518-39.

[18]Byars A, Greenwood M, Greenwood L, Simpson W. [Effect of alternating steady state walking techaiqu
on estimated Vo2max values of the Rockport fitneakking test in college students]. J Exercise Rilggy online
2003; 6:21-5.

[19] Matthews DR, Hosker JP, Rudenski AS, Naylor BA,eurRC, et al. [Homeostasis model assessmentinnsul
resistance and beta — cell function from fastirespla glucose and insulin concentrations in margb&i Logia.
1985; 28: 412 — 419.

[20]Kline G, Porcari J, Hintermeister R, Freedson PrdMs McCarron R, Ross J, Rippe J. Estimation dfraax
from a 1-mile track walk, gender, age, and bodygeiMed Sci Sports Exerc. 1987; 19: 253-259.

[21]Harrison. Translator: Moradalizadeh. [Endocrineedises]. Samt publishing. 1380; 1: 17-28

[22] Leila Taheri. [Effects of aerobic training on blotidoproteins non-athletic women 30-50 Ahwaz]. Mar'st
thesis. Faculty of Physical Education shahid Chanumaiversity. 1383

[23]Leila Taheri. [Effects of aerobic training on blotidoproteins non-athletic women 30-50 Ahwaz]. Ma'st
thesis. Faculty of Physical Education shahid Charthaiversity. 1383

[24]Strancnieky N. E, EA, Lambert, M. T Crima, N Elks, IP.j Nestel, T. Dawod, Mpsehlaoch, K Masuo, R.
Chapora. C. L. Sari, JB — Dixon. A. J. Tibrook, G Mmbert. [Diabetes, Obesity and metabolism]. A@rof
pharmacology and therapeutics]. 2012; 17(2): 13®-14

[25]Lazo Mariana, MD, SCM1, Steven F. Solga,Alena HaydRHD3, Susanne Bonekamp, DVM2, AnnaMae
Diehl, MD4, Frederick L. Brancati, MD, MHS1,2, LyarE. [Aerobic exercise may slow the progressiomani-
alcoholic fatty liver disease in obese people]. Bngerican Liver Foundation. Healthday, WednesdAaywble2011;
April 13 (Healthday).

[26]Goodpaster BH, Katsiaras A, Kelley DE. Enhancedofatiation through physical activity is associateith
improvements in insulin sensitivity in obesity, Repnent of Medicine, University of Pittsburgh, Bittirgh,
Pennsylvania, USA, Diabetes. 2003 Sep; 52(9):2191-7

[27]Boulé NG, Haddad E, Kenny GP, Wells GA, Sigal Rd.skstematically review and quantify the effect of
exercise on glycosylated hemoglobin (HbA(1c)) armmtyb mass in patients with type 2 diabetes. Clinical
Epidemiology Unit, Ottawa Health Research Institd#®MA. Sep 2001 12;286(10):1218-27.

[28]Kline G, Porcari J, Hintermeister R, Freedson Prd\Ms McCarron R, Ross J, Rippe J. Estimation dfraax
from a 1-mile track walk, gender, age, and bodygheiMed Sci Sports Exerc. 1987; 19: 253-259.

[29] Kodama Saturo et al. Effect of earobic exercisenigh density lipoproteincholestrol, WWW.ARCHINTEEN
MED.COM 2007; 167,MAY28

[30]Wooten Joshua S., Kyle D. biggerstaff,and vic bera , 2009 , responses of LDL and HDL partcle size
distribution to omega-3 fatty acid supplementatiand earobice exercise , Exercise physiology laboyat
Department of Kinesiology, texas Women'’s Universitgnton , texas , J spply physiology

[31]Matthews DR, Hosker JP, Rudenski AS, Naylor BA,maurRC, et al. [Homeostasis model assessmentinnsul
resistance and beta — cell function from fastirespla glucose and insulin concentrations in margb&o Logia.
1985; 28: 412 — 419.

[32] Te-Yu Wu. [The Effects of Simple Eight-week Regulaercise on Cardiovascular Disease Risk Factors in
Middle-aged Women at Risk in Taiwan]. ActaCardiol.2007; 23: 169-76.

[33]Abediparvin. [Effects of lifestyle on the healthlibé model in postmenopausal women]. Journal of [thea
Care2012; 7(1): 127-137.

[34]Rafig Nila, M.D., 1 and Zobair M. Younossi, M.D.,.RIH. [Effects of Weight Loss on NonalcoholicFatty
Liver Disease]. Seminars in Liver Disase. 2008(£8427-433.

[35]Strancnieky N. E, EA, Lambert, M. T Crima, N Elks, IP.j Nestel, T. Dawod, Mpsehlaoch , K Masuo , R.
Chapora. C. L. Sari, JB — Dixon. A. J. Tibrook, G Wambert. [Diabetes, Obesity and metabolism. Adlirof
pharmacology and therapeutics]. 2012; 17(2): 13®-14

[36]Rafig Nila, M.D., 1 and Zobair M. Younossi, M.D.,.RIH. [Effects of Weight Loss on NonalcoholicFatty
Liver Disease]. Seminars in Liver Disase. 2008;(2%®,427-433.

369



