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Abstract

The aim of present study was to determine the effects of eight weeks of aerobic exercises and milk consumption on
vascular inflammation in obese pre-pubertal children. 28 obese pre-pubertal boys (8-10 years) (BMI) were selected
based on sdf nutrition, athletic performance, body mass index, physical health questionnaire among volunteers.
Then, subjects were divided into four groups of exercise- supplement group, exercise group, control-supplement
group and control group. The training program consisted of 8 weeks, Recipient group of milk supplement consumed
300 ml milk per day. Blood samples wer e taken before and after 8 weeks and 12 hours from fasting time for analysis
of ICAM, VCAM and E-Selectin. Data analysis was performed using factor analysis of variance. Results showed
that ICAM and VCAM were reduced significantly after 8 weeks in exercise, exercise-supplement, control and
control- supplement groups. The results of variance analysis showed that thereis significant difference between four
groups, so there is difference between exercise - supplement and control- supplement. Also, E SELECTIN was
reduced significantly in exercise and in exercise - supplement, in control and control- supplement groups. The
results of variance analysis showed that there is significant difference between four groups so that there is
difference between exercise group and control- supplement group and exercise- supplement group and control
group and control - supplement group. In general, results showed that aerobic exercise and milk consumption may
be considered as a non-pharmacological method for controlling obesity and preventing cardiovascular diseases
through reducing endothelial adhesive molecules of obese pre-pubertal children.
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INTRODUCTION

Obesity is a metabolic disorder that is characteriy an increase in body fat that is an importesht factor for
disease [1]. Also, obesity is a complex reactiom@agngenetic, physiological and social- economidtucal factors

2].

The prevalence of obesity among 7- 13 years olda@an children between 1981 and 1996 became thdeaifol
increased from 5 percent to 15 percent. While #sults of various studies conducted in Iran shothed the
prevalence of obesity among children 6-12 yearsaals between 7-16 percent [3].

Scientific evidences indicate cardiovascular riaétérs during childhood, particularly with respezthe pattern of
changes in body mass index (BMI) and lifestyle [4].
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There are evidences indicating that some peopleitddsaving normal blood cholesterol in high denspoprotein
(HDL) and low density lipoprotein (LDL) are prone the risk of cardiovascular disease, thereforerotiensitive
indicators must be evaluated clinically in orderdentify clinically individuals who are exposedrek of Corenery
heart disease (CHD) [4].The plasma level of admesimlecules and lipid profile are considered asargnt
indicators in estimating risk of cardiovascularedise [5].

Studies show that inter cellular adhesion molec(®SMS) increase the activity of vascular endotdledind have
more sensitivity and accuracy in predicting cardsoular disease compared to lipid profile and hbgen
introduced as new inflammatory markers in ordeptedict cardiovascular disease that play an impontale in
pathogenesis of Arthritis Sclerosis [6]. Previousiyas assumed that vascular endothelial celisreactive and act
like a semi-permeable barrier between blood armli¢isBut now there are growing evidences that facusole of
vascular endothelial in maintaining human homedstésr example, endothelial cells in responséhtartactivation
produce adhesion molecules such as Inter celluttresion molecule (ICAM), Vascular adhesion molecule
(VCAM)- Endothelial —selectin molecules (E-Seleediffi7].

Also, due to the increasing epidemic of cardiovémcdisease and high financial and economic coktseating
these diseases, development of preventive measwegyharmacologic sports and treatment of thisatie have
always been of interest to researchers in varicienees. The sport physiology researchers atteongevelop the
most effective and efficient executive methods dfygical practices in order to upgrade and update
recommendations for physical activities as an irtgmdrpart of healthy lifestyle and integral partppédicting and
treating many diseases associated with lack of mewt including cardiovascular disease [6].

Gerey et al (2008), investigating the effects ofwleeks of aerobic trainings on patients with chedmeart failure
observed that aerobic exercise has no effects AMI@&ctivities. These studies observed the lack«efreise effects
on ICAM- 1 inflammatory markers [7]. Loeis et al9a9) reported a significant positive relationshigtvbeen
triglyceride levels and ICMA - 1in a study on 94éakthy volunteers with no history of heart disef@ge

Fat tissues cause cytokine secretion in blood. Kdytoeffects on endothelial function and stimuldte production
of adhesion molecules. These molecules also playimaardiovascular and atherosclerosis disedse [8

The results focus on importance of creating singplaitions in order to increase to and maintain redksumption
among children. Creating food habits that inclufteguent consumption of milk may result in increhggake of
vitamin D and calcium in subsequent years thaum will reduce risk of chronic diseases such deaporosis,
obesity, high blood pressure and cancer [9].

In recent years, milk consumption has declined amoildren; this may play an important role in dhibod
obesity, because clinical studies show a benefitfakt of milk on weight control [10].

On the other hand, exercises theoretically effeciatty tissues and reduce the storage of fat,aelthiced fat tissue
decreases the secretion of cytokine and as a tesytiroduction of adhesion molecules will be rextld].

According to the fact that most of researches aredeparately in the field of exercise and supetgrand their
results are inconsistent and also given that nearebes have been simultaneously done on effeexestise and
supplement consumption on vascular inflammatiopgeiglly in obese children, this study intends neeistigate
simultaneously effects of exercise and consumptidmgh-fat dairy products on vascular inflammataomgrkers in
obese pre-pubertal children.

MATERIALSAND METHODS

The present study is a quasi-experimental reseasihg pretest-posttest design with a control gringb was done
in Gonbad city during year 2011. 45 male studentsintarily declared their readiness to participat¢his study
and subjects were selected according to BMI. Sizdissample of study included 28 obese pre-pubbetwveen 8
to 10 years old with a body mass index greater #tapercent. Subjects were examined medically dewoto study
their physical health and personal and family mistmedications, exercise levels and dietary irgakere received
through interviews and completing questionnaireferAnecessary studies, participants and one of gerents
signed consent form including necessary commerdsaarareness of exercise, nutritional programs kdrgnmilk
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supplements and possible risks and discomforts #meh exercise, nutritional programs and dietary
recommendations were provided to subjects durintgaiming session in verbal and written form. Thegrev
randomly divided into four groups including exessisilk, exercise+ milk and control (each groupstinted of 7
patients).

Aerobic exercise program

The exercise program consisted of three sessiona/gek for 8 weeks. Each session lasted 90 minutekiding
20-minute for warm-up through performing mild rumgiand static and dynamic stretching and 60 mintighmic
movements associated with Karate sport and 10 esnfor cooling the body. The exercise protocol e@sducted
under the supervision of researcher and colleadtrearcise program was began with intensity of 45%ximum
heart rate based on formula of (220- age= maximearthrate) and 5% of intensity was added everyweeks
until it rose to 60 percent of maximum heart rast Week. Exercise intensity was controlled usirdigital wrist
sphygmomanometers made in Japan.

Nutrition and supplementation of milk plan

The initial information are received based on amplbmetric results during first session and compgetiatrition
guestionnaires and daily physical activity and itiotn plan was prepared in a surveys, benchmarkinigitional
protocols that are used in a similar study by Aynehal in 1990 [11].

In this plan, food is divided into three main categs, first category includes foods that are uitéchin amount and
time of food such as fruits and low-fat vegetabthe, second category includes low-fat protein niatéFat <5%),

low-fat milk and dairy products (Fat <56%), low fereal (Fat <3%), vegetable and starchy grains <B&a) with

limitation in energy production and consumptionfigs times a week and three main meal times inafay 2 to 3
snacks a day, third category includes fatty protdéai> 5%), fats, vegetables and cereals (fat <&84) other similar
energetic materials with the limitation of one tsre day or dividing the meal in different timesay ar dividing

consumption over a week. Holding briefings andnireg sessions, all participants were taught howetd food
labels, identify food materials and nutrition oneel before the study began and at least one pafrboy/s attended
during the training and orientation programs. Catipl the present plan, each group program wasepetrately to
use drink supplements in combination of basic aaity doods so that both groups of milk supplememisumers
receive energy equally through using supplemeniaksl during a week. In this program, milk consurgesups

received 300 ml of fatty milk 3 times a day. Albgips were monitored and observed by expert dodiaiag eight-
week program.

Dietary program of control group was 3000 caloresl of exercise group was 3000 calories per dagrcese
group: 714 g carbohydrate, 76 g protein and 5 ,gcfaitrol group: 469 g carbohydrate, 245 g proteid 7 g fat.

Blood sampling method
Blood sampling was done in a state of rest withecwlist to assess and measure the variablesfdfl| CAM, E
Selectin.

Blood samples were taken from subjects in fastomgnf 12 to 14 hours after the last meal in the nmgynand
similarly, the research program was repeated 48shafter the last session and samples were tramsptr the
laboratory at -70 ° C under standard conditions.

Measurement of biochemical parameters

Measurement of plasma levels and biochemical aisabfs ICAM- VCAM- E-Selectine amounts were donéngs
commercial ELISA kits and according to the manufests instructions (Rotary Hetich made in Germaauyl
sensitivity of analyzing above variables was 0.%- 0.5 ng/ mL, respectively.

Statistical Methods
Descriptive statistics including mean, standardat&n and inferential statistics were used fotist@al analysis of
this study.

Kolmogorov- Smirnov test was used to determinertbenal distribution of data distribution and Levitest was
used to investigate the homogeneity of variancaestTand two-factor variance analysis (2factorn dre used in
order to study the intra-group changes and intemgrdifferences of variables and in the case ofissiclly
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significant difference, Tukey Post Hoc test wasdusedetermine intergroup differences. Also, Pirrsorrelation
test was performed to evaluate the correlation éetwthe changes of vascular inflammation factotatisfical
operations was performed by Spss software vergamd significance level of test was considere(pa6.05).

RESULTS

ICAM (figurel) showed a significant reduction afegght weeks exercise in exercise group (p = 0/0862%5/09) and
exercise-supplement group (p = 0/000, t = 7/25)treb group (p= 0/012, t = 3/ 54) and control- slgppent group
(p = 0/0001, t = 5/55). Also, results of variangelgsis showed that there is significant differeaoeong four
groups (p = 0/02), so that the difference betwe@maise- supplement and control- supplement (02 3.

Vcam (figure 2) was reduced significantly in exeecgroup (p= 0/001, t = 2/44), exercise-supplerfgat 000, t =
2/44), control group (p= 0/017, t = 2/44) and cohtr supplement (p= 0/001, t = 2/44) groups. Thsults of
variance analysis showed that there is significhffiérences among 4 groups (p = 0/26) so that tiedifference
between exercise group and exercise- supplemeunp dm= 0/22).

E selectin (figure3) rate was significantly redu@e@xercise group (p= 0/001, t = 2/44), exercgeplement group
(p= 0/000, t = 2/44), control group (p= 0/012, 2E£44) and control- supplement group (p= 0/0002#4). The

results of variance analysis showed that therigigfecant differences among four groups (p= 0/080)that there is
difference between exercise group and control- lempent group (p= 0/007) and exercise- supplememimand

control group (p = 0/004) and control- supplemeoug (p = 0/000).

Figurel
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Figure 3
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DISCUSSION AND CONCLUSION

Today, obesity is a major concern for governmentsraajor challenge for public health and simultareeose of two
terms of epidemic and obesity in scientific litenat reflects this fact [12].

Results of present study is consistent with resofitMoqdasani (2007) study based on reduced amauf€AM-1
through aerobic exercise, it seems that uniqueméssesults is due to gradual increase of exercissd land
compatibility with exercise [13].

Also, these results are consistent with resulti$oof2002) and Pontiroly (2004) study, it seemd ghmilarity is due to
selecting homogenous groups in terms of age ang bge and emphasizing this point can be as anogpiate
method to resolve inflammation and to reduce tls& of cardiovascular disease. citro et al (2011)] [feported
decrease of VCAM-1, ICAM-1 and E- selectin in arestistudy after aerobic exercise in patients witAQR In all
types of studies, exercises are aerobic that aréesito type of study exercises and type of exs@gimay lead to same
results in all of these studies.

Khalesi and colleagues achieved similar resultprévious results in their study on male non- athkudents, and
decreased ICAM-1 and lipid profile were reportelioiwing 8-week aerobic exercises [14]

Increased fat mass results in increased producfigmo-inflammatory factors (adiponectin, leptimdprotein Colin,
IL-6, IL-18, TNF ) and reduced secretion of anti-inflammatory fas{drl,15]

Exercise reduces the risks of obesity, increasg®sen of anti-inflammatory cytokines from skeletauscles (Wood,
2012) and reduces gene expression of monocytesnmawiophages through increasing energy consumptioh a
burning body fat [15].

Another anti-inflammatory effect of exercise isdbgh increasing the secretion of IL -10 as antiaimimatory

cytokines from adipose tissue. It is reported tarcise decreases the production of rPf:\ll\?vith intensity of 75%
VO?max. According to the fact that adhesion molecskssretion will be more significant by increaseddanfmatory
cytokine secretion, in their study, the lipid ptefof individuals was normal from the beginning Al@-1 as well as
lipid profile are influenced by intensity of exesei Plasma levels of this factor was at normal lge¥@m the
beginning, so it was not affected by exercise, h@wginitial levels of inflammatory factors in oleeshildren who we
have examined was high from the beginning and hmeen affected by intensity and type of exercise i@utlice
inflammation was observed after exercise [16].

Sabatir et al (2008) reported that 14 weeks ofhisitee aerobic activity did not result in signifi¢aimanges in ICAM-1
in healthy women; it is noteworthy that in theiudy, resistance to blood flow was reduced by 28&%famoral artery
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diameter showed an increase of 12 percent. Thidtriesnconsistent with previous findings baseddacline in levels
of adhesion molecules and reduced the shear stichssed by exercise [17].

Increased shear stress increases the expressamhesion molecules and releasing them in endothigliag of vein,

the reason for this contradiction may be due toease of other factors such as, Itdnd TNI’—OC that will increase
and release adhesion molecules [18].

Birc jeland et al (2011) suggested that exerciselfbmonths (work with ergometer bicycle) causedsigmificant
increase in ICAM-1 and CRP in patients with corgreatery disease [19].

Singorle et al (2003) reported that aerobic execigvalking on a treadmill) increases E- seled@AM-1, TNF,
VCAM-1, L- selectin in patients with CAD compareal testing state, he stated in his research thatlesdamage
has been likely present in these patients and fifiasted negatively on vascular function and hemeulyic and leads
to changes in macrophage function in these patiPnévious studies have shown that exercise badaheenteraction
between blood cells and endothelial, but in thiseegch, exercise on treadmill results in acuteeisth and pain of
individuals [20].

Mogharnasi et al (2010) in a study on rats repottiedreduced lipid profile, TNk and ICAM-1 in these rats after 36
weeks of endurance exercise; it seems that exeteiséncrease C- HDL of plasma, in addition to thechanisms
mentioned above [21]. This substance causes tlegayelin secretion from vessel wall or smooth nrisells and
inhibits platelet aggregation and reduces adheasiolecules [22].

In addition, exercise results in changes in endecsiystem secretion including Cortisol, growth homey, epinephrine
and nor-epinephrine, the most important consequehtieis change is increased lipolysis and usinty facid as an
energy source for body, reducing fat and workingssniaa order to reduce cytokine and adhesion madsciAlso,

cortisol plays role as anti-inflammatory hormond Xk 23].

reported that exercise and low-fat diet signifibamtecrease body mass and factors of VCAM-1, Eectd and
ICAM-1 in these individuals after study on diabgtitients. They stated in their study that oxygee fadicals induce
inflammatory mediators and adhesion cell molecute®rcise with increased antioxidant defense resnltlecreased
oxygen free radicals and subsequently reducedfatdhesion cells [24].

Obtained results similar to previous study resafter studying effects of aerobic exercises olamfatory factors in
patients with myocardial infarction [25].

reported the increased levels of adhesion mole@ites severe exercises, they explained the reasfarentradictions
in this way that severe exercises result in damafjgsiscle and connective tissue physiologicaligt in turn leads to
increased gene expression of adhesion moleculdsasiSelectin and other inflammatory factors [28ie exercise
type of our study is moderate-intensity aerobicreise; long term exercise reduces inflammation,levshort-term
exercises exacerbate inflammation.

stated that participation in endurance exercisesssciated with no changes in E- selectin, ICAMCAM-1, TNF o
in obese individuals, this is due to the low numiiiesubjects participating in study because findibgse people who
are able to perform endurance exercises is diffiéalcontrast, type and intensity of our studyodér exercises are
based on individuals’ power [27].

Research results showed that VCAM-1, ICAM-1, E ctiein patients with cardiovascular problems ighar than
healthy men [28].

In current study, the rate of these factors in drgroup is higher than exercise group. Accordimgesearch results,
regular physical activities are inversely relatednflammatory markers and suppress low-grade rimfteation [28].

According to the findings of this research, 8 weeksicreasing aerobic exercises in addition toscmning milk leads
to significant reduction in concentration of ICAMXICAM-1 and E - Selectin of obese pre-pubertaldrien.
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