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ABSTRACT

C-reactive protein (CRP) and fibrinogen has been proposed as an independent risk factor for cardiovascular
disease. Physical activity has recently been established as a potential modifier of the inflammatory process,
suggesting that it mitigates inflammation and consequently reduces the incidence of several chronic diseases such as
cardiovascular events. This research aims to explore the impact of exercise type on Inflammatory Markers CRP and
fibrinogen in aging men. For this purpose, 30 male subjects (age 60-70) voluntarily participated in our study.
Subjects were randomly assigned to one of three groups. Endurance training, Resistance training and control
group. The experimental training programs were performed three days a week for 8 weeks at a definite intensity and
distance. Before and after 8 weeks intervention, blood samples were taken (5cc) in fasting state from all subjects.
Data were analyzed by one way analysis of variance (p< 0.05). Results showed that endurance and resistance
training caused a significant decrease in the serum CRP and plasma fibrinogen levels of the experimental group in
comparison to control group. Therefore our findings support the hypothesis that endurance and resistance training
caused a decrease in the inflammatory markers and probably is decreased future cardiovascular risk in aging men.
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INTRODUCTION

Atherosclerosis is the underlying condition of amany artery disease (CAD), the leading cause ofrdeamost
parts of the world [1]. Pathologic changes of atBelerosis begin from childhood and appear in &dol in
multiple steps [2, 3, 4]. Recognizing the main esusf cardiovascular disease can have an importédatin
prevention of disease progression. The most wallaknof them are included: age, gender, high LDLEGW —
Density Lipoprotein Cholesterol), smoking, high ddiopressure, diabetes, and immobility, althouglseéh®asons
are not the only ones in all of cardiovascular a&s [5, 6]. So, researches are looking for indisathat predict
cardiovascular disease risks with more accuracyhégia sensitivity. Circulating markers of inflamrmat such as
fibrinogen, high-sensitivity C-reactive protein (ERare now recognized to be major risk factorscendiovascular
events both in the general population [7, 8, 9,11d,and in individuals with known coronary artetigease [12, 13,
14, 15, 16]. So any interference which causes toedse in this inflammatory predictive is followleg decrease in
cardiovascular diseases [17]. Physical activity remluce one’s risk for cardiovascular disease isngly
recommended in the consensus statement from th&eiGdior Disease Control and Prevention and the ricae
College of Sports Medicine [18]. In addition, gealepopulation studies have reported an inverse céssun
between levels of WBC, fibrinogen, and CRP and reglbrted physical activity [19, 20] or physicdhéss, [21, 22]
and nonrandomized prospective trials have suggéisédhort periods of exercise training may lowarkers such
as CRP. Hagubian et al [3] and Mattusch et al [28htrary to the above mentioned findings, repoitedease in
CRP, respectively after 2-week training with 55% \d2max, 12-week endurance training on the workyass
bicycle and 9-month regular running.
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These studies have been taken as evidence of @ ding-inflammatory action of regular exercise.yay, if
physical activity proves to decrease inflammatimore researches will be required to determine thehanism of
the decrease and the type of the activity causangedise of inflammation. The purpose of this siadg determine
different between endurance and resistance traadiegs resting CRP and fibrinogen variables imggnen.

MATERIALS AND METHODS

The research was semi-experimental. 30 healthygagien (age 60-70) were voluntarily selected frond€Aging
House. They signed a written informed consent fafter approval by the committee of Medical ethi8hahre
Gods University. All subjects completed a medicalestionnaire to ensure that they were not talking a
medication, and were free from cardiac, respiratong renal diseases. The age, height, weight, faidyercentage
and maximal aerobic capacity of all subjects weeasared in sport physiology laboratory. The subjeetre
divided randomly into three groups of endurancéniing (10 members), resistance training (10 membensd
control (10 members). The endurance training pmogracluded continuous running (in gymnasium) with a
intensity of 60-70% maximal heart rate reserve dmdtion 16- 28 minutes per session, 3 sessionsveek for 8
weeks. The resistance training was circuit resggdmining for 8 weeks, 3 sessions per week atid $0-65% of
one repetition maximum, 12 repetitions in the evaaty 45- 60 second rest between station and @hddane rest
between circle. Warm up and could down was ten tamper session.

To examine the biochemical variables, blood samplese gathered after 12 to 14 hours of fastingstFithe
subjects were required not to perform any physicévity two days before the test. 5 cc of bloodswatained from
each subject’s left-hand vein in sitting and ragstatuses. 2.5 cc was used to determine fibrinoffem serum from
the remaining 2.5 cc was kept at -80°C so thabiildt be used later to measure CRP. Then, the ewpetal
performed 8 weeks of endurance and resistanceangaii8 hours after the last training session,tlo®d samples
were obtained from the experimental and controligsolike the first stage. Clauss method was usetdasure
fibrinogen and an especial kit, with Elisa methodhrteasure CRP.

Statistical methods: All values are representethean + SD. As to the inferential statistics, fits# Kolmogorov—
Smirnov test was used for normal distribution Letest was used for data homogeneity. Then one walysis of
variance test was used for testing significanceveen groups. All the statistical operations werdgeened by spss
software and significance level of tests was carsid p< 0.05.

RESULTS

The descriptive profile of the groups in variabtdsage, height, weight, body mass index, body é&tentage, CRP
and Fibrinogen as well as the one way analysisaghuce are presented in the table 1. After 8 weélendurance
and resistance training CRP (p= 0.002) (Diagramaidd Fibrinogen level (p= 0.001) (Diagram 2) shoveed
significant decrease and Vo2max showed a significamease. This decrease and increase was betngimance
and resistance training whit control group and waisdifference between two training groups. Alse tlifference

of measurements of variables of the three grouplsiding Body weight, Body mass index, Body fat gertage,

was not significant (Table 1).

Table 1- Pre-and post-test physical and biochemicahriables and one way analysis of variance test the three groups

Group Endurance Resistance Control P

Index Pre test Pos test Pre test Pos test Pre test Pos test -
Age (year) 66.60 + 3.77 - 64.80 + 3.85 64.50 + 4.06 - -
Height (cm) 171.40 £ 4.57 - 172.10 £5.13 170.80 = 3.99 - -
Weight (kg) 76.20 + 4.07 75.15+4.99 77.10+6.10 | 76.64 £5.57 76.90 +5.25 77.10+5.73 | 0.707

(E:(%‘/’?’nrzn)ass index | 55 95+1.66 | 25.60+1.78 | 26.02+1.77 | 2588+1.70 | 26.40+228 | 26.48+250 | 0.614

Fat percentage (%) 24.65+2.88 | 22.85+2.61 | 25.10+2.18 | 23.00 +2.35 2490 +1.77 25.10+1.82 | 0.065

E’n?ﬁlgmn) 2590+4.88 | 32.10+462 | 27.20+361 | 31.30+4.16 | 25.80+352 | 25.40+3.34 | 0.002

CRP (mg/l) 4.25+1.28 3.40 £0.96 498 +1.20 3.82+0.73 4.53 +0.96 4.80+0.67 | 0.002
Fibrinogen (mg/ dl)| 329.00+ 57.67| 285.00 + 38.36] 354.00+ 36.72| 313.00 + 28.20] 344.50 + 56.19| 361.50 * 51.69| 0.001
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Diagram 2: The pattern of changesn Fibrinogen levels before and after ¢
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The results show that endurance and resistanagngasignificantly has decreased CRP and fibrinolgamel in
ageing men. These results are coincided with Gaital [24], and Laura et al [25] findings, but oppd to Mattusch
et al [23], Reviewing CRP level in the studies cadled with present research showed that there risvarsed
relation between physical activity, physical fitaesnd CRP quantity [26]. Although the relation begw sports
activities and reduction of CRP and fibrinogen @& olear and above mentioned solution were predenp®n
existing assumptions, but significant increase @2 Vnax of these study cases and decrease in CRPR peobably
could be explained by compatibility resulted frondarance training and cardiovascular strengtheafrthe study
cases. This process through increasing endothmidiad oxide, directly improves endothelial furanti and increases
antioxidants which result is lower systemic andaldoflammation and reduced inflammatory cytokipesduction
from smooth muscles of endothelial wall and thisalf effect is lower hepato-production of inflammiat predictive
[27, 28, 29]. On the other hand, cardiovasculamgithening resulted from endurance training, médisthachanges
and amplified lipolysis which appeared in this ersé as significant decrease of body mass, spgceduced lipid
percentage, have resulted in reduced adipose tigkioh is one of the main producers of inflammatoyyokines
and hepato-production of CRP and fibrinogen iscthresequence of this direct or indirect reduction 30, 31].

inconsistency of the above findings can be atteduto different fithess levels and age of partiotpaof these
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researches, continuity of long term activities heession training program [32], a variety of gtadses, sectional
test and self- expression [24].

Studies indicate that people who train have lowmirfogen levels than those who do not [33]. Trialldhe effects
of physical activity on fibrinogen have been cartftig [33, 34, 35, 36], and this may be due to cemjnterplay

between environmental and genetic factors in thalagion of plasma fibrinogen levels [37]. Altogeththe present
results are consistent with most of studies perémiron the effect of regular exercise training onPCénhd

fibrinogen and had no consistency with some othdon-random methods of research, ill participanith wpecial

occupations, non-use of control group and non haious study cases in regard to age and gendecoasidered
as some inconsistency factors. Generally, accorthnthe present constraints including genetic diffees and
having no control on participants out of trainirauhs, there are more research needs to releagedbmestraints and
using the present training protocol for both geaddrlower ages is suggested in this study. Acogrth the results
based on exercise training effect on significamrélase in serum CRP and fibrinogen as an inflanmypg@t@dictive

in cardiovascular diseases and the fact that antorfareducing this indicator, directly or indirgctteduces
cardiovascular diseases risks

CONCLUSION

This study demonstrates that, both modes of trgiappear to be effective in reducing inflammatoirkers (CRP,
Fibrinogen) and probably is decreased future caedicular risk in aging men. However, each typeaaihing also
provides unique benefits. This research suggestsath optimal training regimen for individuals whging may
require both resistance and aerobic components.
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