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ABSTRACT

Increment of serum concentration of Lipoproteinflap(a)] is an independent Coronary Artery Diseag€AD)
risk factor and clinical updates support of LP(@jes in CAD. We assumed that appropriate and ragpiteysical
activity should be reduce the amount of LP(a) andstreduce the risk of CAD; but research evidericdgated
that LP(a) levels not been alter by physical atyiand it is resistant to the exercise trainingratlations. So, the
serum concentration of LP(a) in active and sedgntarddle age males is different? What is the effiéqthysical
activity and exercise training on serum concentratdf LP(a) in middle age males? The aim of thissSrsectional
study was to determine and compare of LP(a) seranctentration in selected groups of men (40-55 yT§js
descriptive study was designed in three groupsibjests who were voluntarily participated and randg selected.
Fasting serum concentration of LP(a) (Active: 18#061.11; Sedentary: 22.06 +13.99; CAD: 28.33 20 mg/dl)
analysis with Immunoturbidimetric method. LP(a) pamed with Kruskal-Wallis Ranks and Mann-Whitney) (U
tests (R0.05). Results demonstrated that LP(a) differenibesveen Active and CAD groups are significant
(p=0.009). Study evidences and results of thisystodicated that LP(a) levels not been alter by gitgl activity
and it is resistant to the exercise training stiatidns. If LP(a) changes was based on exercisaitrgieffects, these
differences most are observed between active atehsary groups, also; but in this study were narselrherefore
to understanding the effects of exercises traiming physical activity on LP(a), more study showddolerformed.
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INTRODUCTION

Increment of serum concentration of Lipoproteirf{#)(a)] is an independent Coronary Artery Diseg$&8D) risk
factor and clinical updates support of LP(a) rate€AD [1, 2, 5, 39]. LP(a) is a compound, similarLDL-c with a
concentration of 0.05 to 1.90 mmol/l (20-1500 niigid normal plasma. It is produced in the livedancludes
apo(a) and apo@By). It is an independent and positive risk factorcofonary artery diseases (CAD) and clinical
findings support the role of LP(a) in CAD. LP(angaarticipate in atherosclerosis processes, sutibasc. LP(a)
connects to LDL-c receptor through its apggBdomain. LP(a), unlike other lipids, not only peigiates in
atherosclerosis, but also plays a role in atheootbiosis processes [3, 4, 18-20]. The hypothesithas like
lipoproteins and other risk factors of cardiovaacuiseases, regular exercising and physical actbén decrease
LP(a) level and accordingly CAD risk [38]; but, teaudy shows that probably LP(a) is not affectedekgrcising
and physical activity and is resistant to exergjsitimulus. The results of the previous study iatid that there is
no significant relationship between physical atyivind LP(a) in males and females regardless ddtaur, severity
and type of exercise [3, 6, 7, 8, 10, 13, 14, D75 23, 26, 35, 38]. On the other hand, the findinfithe other study
indicated that there is a significant correlati@viieen exercising in terms of duration, severity g/pes of exercise
with LP(a) concentration in the serum; and physalvity reduces the concentration of the LP(a] #re risk of
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cardiovascular diseases [9, 11, 12, 16, 25, 2733036, 40]. However in the some study LP(a) caotred¢ion in
serum increased after severe exercise [22, 31]a¥¥emed that aerobic and continues exercise tgaamd regular
physical activity should be reduce the amount ofd)Rand thus reduce the risk of CAD, such as LDLbG
research evidences indicated that LP(a) leveldbaen alter by exercise training and it is resistarthe exercise
training stimulations. In addition, correlated asations between Vénax and this risk factor have occasionally,
but not consistently, been demonstrated. Therefanef are the serum concentrations of LP(a) invacgedentary
and with CAD middle aged man? What is the effectpbifysical activity and exercise training on serum
concentration of LP(a) in middle age males?

MATERIALS AND METHODS

The aim of this Cross-sectional study was to detegrand compare of serum concentration of LP(ageilected
groups of men (40-55 yrs). Invitation letters imihg objectives and methodology of research, Isetbérsatisfaction
and voluntary participation, Health and Disease&k Risiestionnaire, National Health Interview SurvBliH(S) and
Physical Activity Rating (PA-R) were distributed ang the participants. In this descriptive and gzl study,
subjects (N = 3*15) were voluntarily participatedas based on NHIS and PA-R questionnaire [19, @8& as
active [age: 47.86 + 5.33 (yrs), BMI: 27.96 + 2@&@/n7)] and the second as sedentary [age: 43.53 + 413, (
BMI: 26.26 + 2.96 (kg/M)] and the other as men with CAD [age: 48.13 + J35), BMI: 26.44 + 2.34 (kg/A).
This subjects randomly selected out of 19 men whcewparticipated in morning training, 18 employaed 17 men
of CAD outpatients, respectively. The activity leveas based on American College of Sports Medi¢h@&SM)
standard in NHIS and Physical Activity Rating in #RAquestionnaire [19, 28]. Elderly men (active aedentary)
lacked any external and clinical symptom of cardemular diseases, diabetes, hypertension, etchahdot taken
any special medication and supplement and didive lamy special diet. Estimated M@ax (Active: 39.04 + 2.56,
Sedentary: 32.64 + 3.05 and CAD: 30.37 + 4.27 mlXKin®) as a physical activity rating index (independent
variable) estimated was based on non exercise qii@diequations for V@nax, was developed by researchers at
the university of Houston [19, 28]; using age, pbabkactivity status and body mass index. Blood @arg was
done to measure fasting serum concentration of)Lafter 9 to 12 hours of fasting, 7-8 am, from l&fitecubital
vein at medical diagnosis laboratory. Dependeniatée included fasting serum concentration of LR¢tive:
18.06 £ 11.11 and Sedentary: 22.06 + 13.99 and C28©33 + 7.20 mg/dl) analysis with Immunoturbidiniet
method, using Biomerio full automated immunoanaly3ée normality of the distribution and homogeyeiff
variances tested with Kolmogorov—Smirnov and Le\gtests respectively. Pearson correlation equatieeasured
between estimated Vhax and Lp(a) in groups. Pearson correlation odefit significance was determined using
Fisher's T test. Correlation coefficients were camngul using Fisher's Z test. Estimated M@x and LP(a)
compared with ANOVA and LSD tests and with Kruskédllis Ranks and Mann-Whitney (U) tests, respetjiye
<0.05).

RESULTS AND DISCUSSION

Table 1 show the descriptive characteristic of gheups and variables. Age was significantly différbetween
groups (p = 0.034, F (2, 42) = 3.06%*). Body mastein(BMI) was not significantly different betweerogps (p =
0.144, F (2, 42) = 2.029). Differences of estimat&bmax between the groups were significan&(p.001, F (42,
2) = 26.54*). Results of LSD test showed that th@,Max differences between active and sedentary grfugs
0.001) and between active and CAD groups (@.001) were significant. LP(a) differences betwegeoups were
significant (p = 0.03y? (15, 2) = 7.047%). The results of Mann-Whitney &stt showed that the LP(a) differences
between active and CAD groups were significant (9.609). Table 2, show the correlation coefficieotd P(a)
with estimated V@ max in active (r = 0.122, p = 0.665), sedentary 0.027, p = 0.924) and CAD groups (r =
0.014, p = 0.962). None of the correlation coedfits were significant. Comparison of correlatioeftioients of
estimated V@max and LP(a) showed that the differences of catital coefficients between groups were not
significant.
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Table 1. ANOVA test for equality of means (M £ SD)

Groups | n Age (yrs) | BMI (kg/m?) | VO,max (ml.kg".min?) LP(a) (mg/dl)
Active 15 | 47.86 +5.33*| 27.96 + 2.26 39.04 + 2.56** 18.06 £ 11.11 ***

Sedentary| 15 | 43.53 +4.34*| 26.26 + 2.96 32.64 + 3.05** 22.06 +13.99
CAD 15| 48.13 £5.85%| 26.44 +2.34 30.37 £ 4.27** 28.33 £ 7.20 ***

*Active and Sedentary groups (p = 0.028gdentary and CAD groups (p = 0.020)

** Active and Sedentary groups (p = 0.00Agtive and CAD groups (p = 0.001)
*** Active and CAD groups (p = 0.009)

Table 2. Pearson correlation of estimated V@nax with LP(a).

Lp(a) Zobs
n r sig £
VO,ma Z
Active A | 15| 0.122| 0.665 0.015 0.123 A
Sedentary] S| 15 0.02f 0.924 0.0p1 0.027 0.235 S
CAD Cc | 15] 0.014] 0.964 0.000 0.014 0267 0.432 |C

Active, sedentary and CAD groups were defined asmdpared on the basis of the differences in physicavity
and estimated Vénax as independent variable. Thus, estimatedmé® values are naturally different between
active, sedentary and CAD groups. Max calculated according to non exercise estiméf@smax formula of the
University of Houston in terms of age, physicaliatt, body mass index, sex and a constant coefficiln this
study, sex coefficient was fixed; since all thetjggrants were male. According to table 1, the éhgeoups were not
significantly different in terms of body mass indekhe participants age were between 40-55, andatie
differences of active and sedentary groups (p 28).@nd active and CAD groups (p = 0.02) were §icamt. With
regard to age coefficient in the formula (-0.38haximum difference of estimated Vi@ax due to age difference
(4.33 years) in two groups of active and sedenigry.65 ml.kg.min™ ; which is ignorable. Mean difference of
physical activity rating in the three groups weigngicant, (PA-R mean of active, sedentary and Cgtups were
5.73, 0.80 and 1.00 respectively). Despite the mgan difference between groups, the significarfedifices
between active and sedentary groups and betweie actd CAD groups in terms of estimated M@x was due to
the significant differences of physical activitying in groups.

Not only clinical findings support the role of L(a CAD [1, 3, 5, 39]; but also the results of soprevious study
indicated that the effect of high concentratiorLB{a) on CAD [29, 33, 34, 36]. The results of #mne previous
study indicated that the concentration of LP(apdtive ischemic patients, was insignificantly lowlean inactive
patients [23, 24]. In this study, difference of BPEoncentration in active group (18.06) and CADugr (28.33)
was significant (p = 0.009). The concentratiorLB{a) in active group was less than sedentary akid Groups.
But, the findings of the previous study and thigdgtindicated that LP(a) is not under the effecplofsical activity
and it is resistant to exercise training. If LP€¢apnges were affected by physical activity and @gertraining, the
difference should be observed in active and sedemgtaups. Yet, the present study didn’t show aiffexence
between groups. Also, no significant correlatiorsvedbserved between \(@ax and LP(a) concentration in the
groups. Comparison of correlation coefficients didshow any significant difference between grouf$e
outcomes can be attributed to other factocgseasing LP(a) concentration in the CAD groupd ghysical activity
and exercise training has not effect to decreasi@) in active group. LP(a) levels in the seruniclilis mainly
determined genetically approximately remains fixechuman being. It doesn’'t seem that identifiedtdex that
affect lipoproteins, such as medication, decreatfiegamount of fat and changing body mass and iseercan
affect LP(a) [19, 20, 28, 37].

CONCLUSION

Some cross-sectional and population studies ingliaatveak relationship between LP(a) concentrati@hragular
physical activity. Some other studies support teereasing effects of exercise training and higlelewf cardio
respiratory fithess on serum LP(a). Some othersesestional and interventional study administereti2 weeks to
4 years have shown that serum LP(a) does not chadegite increasing in VMhax and decreasing other serum
lipoproteins. Also, some other cross-sectionalsindicated that serum LP(a) probably increaseseirer physical
activity like distance running or weight lifting fanore than several months to several years. Sataeventional
studies have shown average decrease of LP(a) @)-afer 9 to 12 months of severe exercising. Resgtrdy
evidences and results of this study indicated gmabably LP(a) levels not been alter by aerobic aodtinues
exercise training and regular physical activity adnid resistant to the exercise stimulations. (&) changes was
based on exercise training effects, this differenoest be observed between active and sedentaupgralso; but
this differences in this study was not seen. Initamd any reasonable correlation association betweO,max and
LP(a) in groups was not seen. The comparison g&taiion equation between groups by use Fishestndicated
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that were not differences. Recent studies have dstraded the same results. LP(a) level is resistamtxercise
stimulation and will not affect by regular physicativity. Since this difference was observed betwactive and
CAD groups, it can be concluded that other facsuch as genetics or related disease are probagpnmsible for
LP(a) increment in CAD group and probably LP(a)rdetent is not as a result of exercise trainingctiva groups.
Yet the quality of LP(a) metabolism during exerdisening in not clear. More studies need to beedtanclarify the
optimum levels of intensity, duration and type @Ercise and also to determine the probable effetexercises
training on LP(a). Therefore; to understand theeissions and probably effects of exercises trgrand physical
activity on LP(a), more study should be performed.
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