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ABSTRACT

Today, the pattern of disease in developing countries, communicable to non-communicable diseases such changes,
cardiovascular disease, diabetes, hypertension, multiple sclerosis and cancer has changed that much movement
problems associated with poverty and poor living habits and other factors are related. Was shown to increase
plasma levels of several markers of inflammation, plaque rupture risk prediction is next. However, most researchers
a highly sensitive C-reactive protein (HS-CRP), and the strength of the most sensitive indicator of inflammation
predicts future cardiovascular risk have been introduced. Overall, the increase in HS-CRP with increased blood
pressure, increased body mass index, smoking, metabolic syndrome, diabetes, decreased HDL-c, increased
triglycerides, infection and chronic inflammation are associated. So, the purpose of the present study was
investigation of effect of aerobic exercise on HS-.CRP in rat with genomes 14848 and obese middle-aged men.
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INTRODUCTION

Today, the pattern of disease in developing coesititommunicable to non-communicable diseases charges,
cardiovascular disease, diabetes, hypertensiontipteulkclerosis and cancer has changed that muckemment

problems associated with poverty and poor livingitsaand other factors are related. Cardiovasdik®ase is one
that is likely to be the dominant disease in 2Q2D.In the past decade, the idea of local andesyit inflammatory

atherogenesis and the role of inflammation in atbeerosis and its related problems in widely ate@2,3].

Was shown to increase plasma levels of severalemadf inflammation, plaque rupture risk predictismext [5].

However, most researchers a highly sensitive Ctirgaprotein (HS-CRP), and the strength of the nssstsitive

indicator of inflammation predicts future cardiowakr risk have been introduced [4,5,6]. So thatdteases two to
five-fold increased risk of cardiovascular events tbeen associated with [3,5,7,8]. Several fachfiect this

indicator. In most studies, a direct correlatiommEen inflammatory markers, particularly obesityl®11,12,13],
female gender [13,14], and high age [13,15] haymted. Also, other researchers inverse associdtéween

inflammatory markers and cardio respiratory fitnies®ls in men and women have reported [10,8].

Overall, the increase in HS-CRP with increased dlpeessure, increased body mass index, smokingboiléat
syndrome, diabetes, decreased HDL-c, increaselyceigdes, infection and chronic inflammation issesiated
[16]. The other hand, HS-CRP levels with increagpdysical activity, weight reduction, and taking teém
medications such as statins, fibrates and niacdnoed [16] Given that more than 80 percent of eardivents in
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non- genetic origin and is associated with thedlieé people, especially the poor mobility [17] eqyeexpenses
more from physical activity level is associatedhngtgnificantly lower levels of serum HS-CRP [18].

Therefore, to determine the type of exercise, dmand intensity to provide proper model populatian improve
public health, reduce health care costs and thogibated to many social problems. Research regulfisate that
human and other organisms tend to reduce theirgaiyactivity in old age. For example, mice thatrevallowed to
run in the first months of his life, on average repmately 46 miles per week, but in the last mantii life have
only run 3 to 6 miles per week. In this case, husreamd animals are very similar [19].

The results Holloszy et al (1997) also reduce thmning distance per day with food limitation agjmgcess in rats
with and without food restriction show [20]. On thther hand, reports indicated that the reductiodgaths from
heart disease and vascular Physical Activity cunpepulation is related to earlier work them [21].

The results showed that the values of the people are initially activated and then deactivated,has been
inactive people. In contrast Pihl et al (2003), thgearch on athletes veteran least 15 years ahtaod international
experience in sport competition were to have folavels of hs-CRP and lipid profile athletes vetevasrse than
the control group of non —athletes [22].

Although investigators positive effects of aerobiercise, especially compliance with these exescisssulting in
the reduction of inflammatory markers and cardiouéer events - diseases in different age groupg heported
[23,24,25,26], some researchers have reported aogehin inflammatory markers have followed aerabiercise
[27,28].

The results of several studies suggest that tlkeoficardiovascular events in women after menopaosepared
with men increases with similar age [29,30,31]. ldwer, toffee and colleagues have reported that RB-fgvels in
women 70 to 79 years less than men in the same (32fthe other hand, the results of Rice and ogllea also
showed that HS -CRP does not change accordingrndegd33]. Many researchers have studied the oglship
between cardio respiratory fitness and HS-CRP $eieimen and women who paid [3,10,29,34,35]. Chargad
colleagues in the research, an inverse correldigiwveen the value of HS-CRP and prepared a repattthe
highest levels of HS-CRP (1.27 to 2.11 mg per)liteas observed in the lowest level of cardio regpiy fithess
[35]. Other researchers have found similar req@4s35,36]. However, the research also no assoaidietween
physical activity and HS-CRP [37,38] as well as yo@kight [37] reported . In contrast, the resultghos study
suggest that HS CRP levels of inflammatory marlespecially after a session of prolonged exercigeh sas
marathon [39], as well as intense anaerobic ex@[d3] increases finds.

The research report can be deduced from the posttie more research done on the impact of phyaitatity on

HS-CRP was performed on human subjects , probadguse of the lack of control of the various factffecting

the index of completely aligned clear is not. There examined the effect of choice to determinertbeeffect of
exercise training appears necessary. The spedjaireenents of elderly people and the number ohimngi sessions
led to the possible effects caused by aerobicvatdraining with various sessions of training ¢ tweek of are
verified inflammatory. Undoubtedly, scientific regeh in order to prescribe exercise control poputaplays a
significant role in preventing and reducing healtine costs are a lot of social problems.

According to the above research that had been toaddress this issue:

The research was conducted by Dabidi Roshan @040j, 80 old wistar female rats of the same ageight and
condition of the genome with 14848 randomly seléeted divided into three main groups: continuoimsermittent
aerobic, and the controls and ten sub-groups - gamip 8 mice - were divided . Protocol first 12eke of exercise
a week, 5 speed and duration of each session werrdeed execute. The protocol was administered! fareeks
detraining. Data using repeated measures ANOVA@rsd hoc test (Post Hoc) were analyzed. Preliminasuylts
showed HS-CRP levels in both groups had signiflgaeiduced activity in the first six weeks, but witontinued
training until the twelfth week, a significant dease occurred. The main results of this study saignificant
increase in non- HS-CRP was significantly increaseldoth training groups and the control group dgrihe four
weeks of detraining. ANOVA test showed that thdeddnce between HS-CRP levels after 6 and 12 waeds4
weeks detraining training only between the two g=is not significant [41].
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In another study , which was opened by Debidi Rostiaal (2009), 56 female wistar rats ( aged 21thmnat least
three months past the end of their reproductivéodey were selected and divided into three groupsuiding
control , user groups of intermittence aerobic 8 &rtraining sessions , and the group pre-testd;test and post-
test groups. Periodic training program for 12 weshkd 3 or 5 weeks of training with a progressive &t 12 to 23
meters per minute and will run for 10 to 80 minut®od at baseline and follow -up of 12 to 14-héast at pre -
test, mid-test and post-test with the same comdit@and HS-CRP levels and indices immunoturbidiroetrethod
LDL-C and HDL-C also was measured by an enzymagthod. Data using repeated measures analysis iahear
and shepheh and LSD tests were analyzed. Thegetutved that HS-CRP values within groups, therobgtoup
after 6 and 12 weeks were increased, while the @rsveeks of exercise training in both groups thees a
significant decrease in non- reducing end of thelfttv week in Group fifth periodic meeting was titally
significant. On the other hand, HS-CRP compariswee groups showed differences only between 3 gretibdic
meeting with the control group following 12 weeKseaercise is meaningful. Similar changes in LDla@ HDL-
C levels were observed between the three grougs [42

In another study , again conducted by Debidi Ros#teal (2009), 56 female wistar rat genomes 14(848es 21
months to complete at least three months werethastfertile period ) were selected and were ranigcassigned
to the control group and training groups divisioaret Continuous training group training group wasded into

three sessions, five times a week. Continuous eseethree to five times a week for 12 weeks runrgpged and
duration were determined. Fasting blood samplingrat-test was conducted, followed by six and teeleeks.
HS-CRP values in the control group after six anelve weeks, there was a significant increase. Whdth

continuous training in the first six weeks of tiam non- significant decrease was observed that#duction was
statistically significant at the end of the twelftkeek. On the other hand, HS-CRP changes betwesthribe groups
showed no significant differences between traingngups 3 and 5 compared with the control groupretiveas a
meeting. While this difference between trainingugr® was not statistically significant [43].

In another study by the Gaeini et al (2008) in ebelsler female rats, wistar 14848 genomes (agerbrihs and
spent at least three months to the end of thenodegtive period) to conduct a preliminary study @hrats and
main and different groups were classified. Firgbreliminary study was to determine differencesveein HS-CRP
levels in young obese rats, young skinny, skinmeolbnd older were obese. The primary study oratiter group
(elderly obese) were randomly assigned to the viollg groups, which in turn pre-test, the contrdtteost-test
control , test and training exercise between teegmups.

HS-CRP levels in obese older group pre- test terdeéhe baseline values were used as controls aiuirtg.
Exercise protocol for 12 weeks and 5 weeks of esdsion, 2 to 4 times the speed of 12 to 23 metarsninute
and will run for 10 to 80 minutes. Blood samplemfrl2 to 14 hours fasting baseline (pre-test) arad fests at the
same conditions and using immunoturbidimetric HSPA&vels were measured. Analysis data using ANO\ith w
repeated measures and LSD post hoc test were adaljae results showed that HS-CRP levels in tise 6i weeks
of exercise decreased, but this decrease wasgnifisant (P=0.351). Despite this, the practicetoored until the
twelfth week, a significant decrease in the amairtiS-CRP at the end of the study compared witliezaralues
(P=0.001) was observed [44].

In another study by Choobineh et al (2007) in obeistar female rats aged 21.5 months and at lbasé tmonths
past the end of their reproductive period, 56 mathe control group, continuous and intermitterdugps. Exercise
protocol for 12 weeks and 5 weeks, each sessidnruvil with the speed and duration specified. Bleadnples
followed by 12 to 14-hour fast at pre -test, midttand post-test with the same conditions and gatfieHS-CRP
were measured using immunoturbidimetric. Data vesralyzed using repeated measures analysis of cariamd
shepheh and LSD tests were analyzed. Results shoaleés within a group HS-CRP both continuous and
intermittent exercise in the first 6 weeks of tiagrhas declined, but the decline was not signiid@® values
respectively with 0.08 and 0.351). However, theutidn in these groups following 12 weeks was digant (P
value of the order is equal to 0.000 and 0.003).tkan other hand , different HS-CRP group showedathlg
difference between the two groups after 6 and 1@keef continuous and intermittent exercise-bothsignificant
(P-value of the order is equal to 0.936 and 0.425])

In another study conducted by Moghadasi et al (R@LQp to 12 weeks corrected HS-CRP levels inreg¢rand
peripheral fat volume was checked obese middle-agenl in the same order healthy middle-aged menyitt6an
average of 42 years old control groups (n=8) aret@se (n=8) groups. Walking on a treadmill workpubgram
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includes 12 weeks of instruction in accordance wWithCDC and the ACSM. Based on this instructienamended,
which is called LAM activity in living subjects 2 ilas 4 days a week for 30 minutes at a speed ofk6th
treadmill walked. After completion of the trainin@eriod, subjects took a week to avoid any vigorphgsical
activity lasting training effects should be studigtie results showed that weight , BMI , visceradl aubcutaneous
fat volume in central and peripheral areas of stdympus fat volume after 12 weeks LAM was signiftba
decreased compared to controls (P<0.01). Also, maxbxygen uptake after 12 weeks LAM training, sckg
increased compared to controls (P<0.01) and haeek wf detraining effect change. On the other haafter 12
weeks LAM training no significant difference in HERP levels were observed between the two groups thie
level of HS-CRP levels after one week of exercisreasignificantly lower than the control group (F38) . In
addition, a significant relationship between theeleof HS-CRP levels , weight , volume of the cahtiisceral and
subcutaneous fat were observed .effective level$ERP is not observed , but after a week of imgiand reduce
inflammation caused by the last session , has dseteHS-CRP appears [46].

DISCUSSION AND CONCLUSION

Research report suggests that the prediction afi@aascular disease, sensitivity reactive protein-hCRP is
stronger than LDL-C [4,6], the increase in the liasevalues of these indicators to predict an irefent and
strong risk factor for subsequent cardiovasculangvis [4,7].

The first study on the effect of 12 weeks of comtins and intermittent aerobic exercise on hs-CRiwed that the
values of the index group, the control group, ina@s stages of training, significant has graduallyreased, while
values, hs-CRP in both training groups in the firsteeks, had significantly reduced, and the redeinup to the
twelfth week, a significant decrease in the valokethese parameters were observed. On the othek, Bagmificant
differences between hs-CRP, showed that the diféerdbetween the exercise group and the controlpgadter 6
and 12 weeks of training - both - were statisticalgnificant, while the difference between tragpigroups, in the
process, is not significant.

Findings concerning the effect of 4 weeks of deirgj on hs-CRP showed that during this period tiex
increased in both training groups had non- sigaificwhile the increase was significant in the oargroup. On the
other hand, the values change hs-CRP only betwagring groups was not statistically significanhid means that
changes in the index values during detraining &kilog both training methods were similar. Reseditgnature
suggests that the inflammatory response as a reSghanges in inflammatory markers after regubegreise is
inhibited [6,14]. Studies show that regular activit a variety of ways, including increased hs-QR&y have anti-
inflammatory effects and thus brought a protectiole against cardiovascular disease [1,2,9,10/h2ummary,
the findings can be said that continuous and integnt aerobic exercise inhibits the inflammatoggponse is based
on a few points can be noted , the values of teésesignificant difference between two groups, fingt of lack
exercise, it is, followed by each of the trainingthods are similar.

In the second study results demonstrate the vdllis-€RP groups at different stages of the pre-teat-test and
post-test were significantly increased gradualiythé values of hs-CRP in both training groups wagmificantly
reduced in the first 6 weeks and continued to aacintil week 12 a significant decrease in the amof hs-CRP
Group, Period 5 sessions per week was significaatyced in group 3 of the periodic There was neting.

Goldhammer et al (2005) reduced due to lower levEls-CRP levels decrease muscle damage, moduyliatkine
production and regulation of body weight, improvedulin sensitivity, lower blood pressure, redudeLLC and
increasing HDL-C, followed by regular physical ait§f and consistently reported [47]. Previous stsdhave
demonstrated an inverse association between casiiiratory fitness - values of respiratory andiRP [48,49].

Huffman et al (2006) significant reduction of baselhs-CRP and other inflammatory markers followgdaerobic
exercise in athletes with cardiovascular fithegpper respiratory tract have been reported [25].

In summary, we can conclude that, people can aerotierval training, in order to prevent heart dise-
cardiovascular benefit, and in this respect, adogrtb their condition, they can exercise 5 sessiper week, and
on a regular basis, to achieve the above objectilesneed to take advantage. The most importadinfys reaffirm
and maintain training, with further training sessipin the long term, the benefits of exercise gimgsical activity.
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In the third study, the results showed that thellewf hs-CRP inactive group (control), in the eliffnce pre-test,
mid-test and post-test, gradually increase has bigmificant. If the values of hs-CRP in both tiaghngroups in the
first 6 weeks had significantly reduced, and thactice continued until the twelfth week, signifidgnreduced

levels of hs-CRP, it was observed that there isesoamcern over the effectiveness of the trainin$RP show.
These findings, previous reports based on the teduof inflammatory markers, which confirms thdeetiveness

of physical activity [12,26,50].

Lakka et al (2006) research has also confirmed[#8% The researcher’'s quantities hs-CRP serumsgsentary
men and women, white and black, after running fbm2eks (3 sessions per week) on a bicycle ergortraiaing

standards were reviewed. The results showed tedetkels of hs - CRP serum CRP levels and the X8t people
who had high (greater than 3 milligrams per litafjer training 1.34 milligrams per liter was reddc

Results of studies suggest there is an inversdareship between fitness - cardio respiratory valaghs - CRP is
(References 4 and 20 the highest). Huffman et@&pmarked decrease levels of hs - CRP and atflanimatory
markers in patients prepare report [25].

In summary, given the inflammatory hypothesis tileabgenesis and the role of exercise in reducimly lfet levels

and abdominal obesity, resulting in the inhibitiohinflammation, it can be concluded that aerobiereise to

prevent heart disease-cardiovascular, is benefidiatording to the results, we can say that, algothe overall
effectiveness of the training session more tharesoises 3 times a week, but to inhibit the inflaatony response,
duration of training is more important than the tnemof training sessions per week. In additioninirg should

always maintain the long period considered.

Quarter results showed a difference of hs-CRP dgooups of lean and obese young and older groupggnsficant.
Preliminary findings of this study, the resultsppévious studies on the relationship between infatory markers
and obesity [35,37,51] and age [29,30] confirmswileer, results supervisors and colleagues [52]yraplincrease
in hs-CRP in individuals with high body mass indexobese individuals compared to normal weightvithials.
However, a closer look at some of these can cawmmsistencies in research methodologies, subjietsage and
level of activity sought.

The results of the fourth study on the effect abae interval training for 12 weeks, the most sewves indicators of
inflammation (hs-CRP), the values of these pararaettdifferent stages in the control group (pré& emd post-
tests) has been gradually increasing significantnile the values of hs-CRP group at 6 weeks dhimmg that
included the first decline is statistically not rificant. Despite continuing training courses (tveelweeks), the
values of hs-CRP reduction is significant. Theselifigs, previous reports indicating that regulaygital activity
and cardio respiratory fitness with lower baseliseCRP is confirmed [32,33,36,39].

n summary, given the inflammatory hypothesis ofeathenesis, the association of physical activitthviower
levels of inflammation, which hs-CRP has been messuan be rooted in physical activity associatéth Vower
body fat and obesity is. Based on the findingsulegaerobic activity, is associated with reduagithmmation and
based on these findings, found that doing aerattérval training also leads to significant healéméfits, and hence
can be said of those Elderly people who cannottaatly running to do, can be done to operate, sévanes in
succession, the benefits of exercise for cardiadasprotection, take the necessary interest.

Fifth findings, the difference between hs-CRP shibweat the difference between the two training geoand the
control group after 6 and 12 weeks, a statisticsitiypificant, whereas the difference between the éwercise group
after 6 and 12 weeks-both-not significant. On theep hand, the results of this study, the effetdweeks of
continuous and intermittent aerobic exercise onrttost sensitive indicator of ongoing inflammatidrsCRP),
showed that the values of this index in the congrolup at different stages (pre, mid and post-fegtsdually has
increased significantly. While the values of hs-CiRFboth groups at 6 weeks of training that inclidee first
decline statistically not significant. Delightedtlvithe continuing training courses (twelve weeksg, values of hs-
CRP reduction is significant. The findings, based mevious reports that regular physical activitd acardio
respiratory fitness with lower baseline hs-CRPadsftmed [18,53,54]. The first six-week trainingriwel, reducing
the amount of hs-CRP was not significant, whichld¢dwave the effect of exercise duration; intenaitg duration of
exercise hs-CRP speak
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Study by King and Carek (2003) as well as Donovad ®&wen (2005) also confirmed the effect of exercis
intensity and duration of inflammatory changes.t@mother hand, the relationship between physidality and hs

- CRP has not been confirmed in several studiessf3In summary, given the inflammatory hypothesfs
atherogenesis, the association of physical actiwittyh lower levels of inflammation - which hs-CRRshbeen
measured - can be rooted in physical activity daset with lower body fat and obesity have. The niegportant
finding is the existence of significant differenciesthe levels of hs-CRP continuous and intermittearobic
exercise group and the control group after 6 andideks, confirms that the use of both continuowkiatermittent
exercise, can reduce inflammation, to be effectdased on the findings, regular aerobic actividyassociated with
reduced inflammation.

The findings revealed that the sixth hs-CRP betwtbentwo groups after 12 weeks LAM training no #igant

differences. In support of these results, Ward §2@0so stated that this type of exercising, redaeels of hs-CRP
in overweight not in African-American women [56]h& Conservatives Murphy et al (2006) are also Bagmit

changes in the value of hs-CRP in overweight middjed men and women after 8 weeks of exercisefdiogoto

the CDC and ACSM guidelines apply where change®wet observed [57]. In some studies, decreaseslef

hs-CRP after exercise changes in body compositieight loss and fat loss are known [58,59], thegheivill be

reduced by at least 10% of all risk factors Cardia¢ascular decreases [60] but because researchhiVieiss
occurred in only 2.3, respectively, so it seembda slight amount of weight loss have failed iduang the level
hs-CRP contribute. Also Obisesan (2005), as haseter, decreased levels of hs-CRP after a carashypartly
due to weight loss, but weight-loss best that el Ito lower levels of hs-CRP, only by doing ineeesgercise is
caused because with moderate or low physical agtifdt mass and lean mass replace much weightdasst the
case [59].

other the results showed that although body weighteral and subcutaneous fat volume center, ctispyy, 2.3,
7.38 and 5.76% drop, but no significant associabetween hs-CRP, weight, and the central areatofdame
were observed. So it may be that such a changeRs-Ddependent of changes in body compositiomridation
caused by this type of exercising that was not ghpnot enough changes in body composition to rediscCRP
will apply. Some studies have shown that reducavgls of hs-CRP, independent of body weight andntzds loss,
and the increasing readiness and physiologicat®&sffeaused by anti-inflammatory activity and exezdnave been
established [61,62,63].

Esposito et al (2005), which is essentially a rephdysiological changes induced by exercise is somfajctor in
reducing the level of hs-CRP know, because weighs land reduced body fat mass in response to animo
training program , in their study was small, b tbvel of hs-CRP was a significant decrease [64].

Ward (2006) has a low impact on the level of exardntensity hs-CRP not be felt in this area rexpuiurther
research [56].

In general, it seems, exercising LAM, a significaetluction in hs-CRP, immediately after the endhaf last
session, is not because this type of exercisimptisa significant improvement in body compositiparticularly fat
abdominal subcutaneous be effective. On the othed hseems to cause a significant reduction inRRB-@fter one
week of practice due to reduced inflammatory Comsn@na result of the latest training sessions. Wfitis

interpretation further investigation of effectiveeainanisms to reduce inflammation is felt to thidda
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