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ABSTRACT

The purpose of this research was to evaluate thenseortisol and immunoglobulin-A (IgA)
responses to maximal progressive exercise in piage and female athletes. Twenty-four elite
athletes who had experience in national team owgdaon league championship voluntarily
participated in this study ( ages: 2248537 yr, height: 175.548.68 cm, weight: 70.62.3.60
kg, body fat percent:. 15.86.78 and maximal oxygen uptake: 55789 ml/kg/min). Subjects
that included eleven male and thirteen female peréa progressive exercise test on treadmill.
Blood samples were taken for analysis of cortisal BgA concentration. The results showed that
serum cortisol concentration significantly incredse both male and female elite athletes after
incremental exercise. However, there was not agyifstant changes in serum IgA levels in both
groups following incremental exercise. Based onresults, it could be concluded that maximal
progressive exercise increased serum cortisol aumnagon but it didn't affect on serum IgA
concentration.
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INTRODUCTION

In our living environment there are numerous theeetg infectious agents, but human's body is
equipped with the defense mechanism. Intensiveigdiyactivities, particularly, due to exercise
can influence immune defense system. Hence, if7theéme and intensity of training is beyond
the physiological capacity of athletes, leads tmerous physiologic disorders. In this relation,
we can point out to the hormonal and immunologsodiers. These changes results in unwanted
consequences hence should be controlled. Cortigblei main catabolic hormone. It is a steroid
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hormone, secreted from the cortex layer of adrgtahd, and mainly has catabolic effects.
Cortisol response to stress always has been uttdatian as an indicator in expressing the work
pressure. Various data about the relation betwestisol and work have been obtained. This
stress could be under the mental stimuli, likeydabrk tense§27] or physical exercises [8,22].

It leads to performance decline during trainingcompetition. Though, the highest long term
cortisol response to the stressor has been obs2dvédurs after the effect of the stressor [15].
Since one of the effects of the cortisol is itsmegsion on the immune system, during and after
physical exercises the serum, plasma and salivatisol level increase. Due to this reason, IgA
level reduction has been attributed to the incredsmrtisol level. Because serum level cortisol
affects on the B Iymphocytes and prevents antibqayduction [29] and reduces
Immunoglobulin production [20]. Jacks et @002), on their study on the effect of training3at
different intensities on the salivary cortisol chwued that the low and moderate intensity
training can not change the cortisol concentrationt high intensity training significantly
increased cortisol [13]. On the other hand, the imensystem is one of the main body systems,
plays protective role against the pathogenic osyanibecause body is always exposed to
different microorganisms. Without immune defensstey and even in case of its attenuation
individuals face problems [12]. IgA is one of thaimsecretary substances. The main secretions
in which IgA could be identified are as fallow: temilk (specially, colostrum), nasal secretion,
respiratory system mucous secretion, digestive traccous secretion (saliva and bile) and the
genito urinary tract secretions [25]. IgA is theimantibody in the external secretion and has
main biological function in these areas. This Abhygl very important role at the first line of
immunologic defense against the localized infedisach as in respiratory system.

In addition to the protective role of IgA againsetlocal infections, this immunoglobulin has the
anti-bactericidal property against the gram negativxganisms, but this function takes place in
presence of lysozyme, and lysozyme is presentans#tretions containing the secretary IgA
[16]. Some studies reported that the rate of upggpiratory infection following intense training
and competition increases. Gleeson e(28l02), beliefs that cortisol concentration changes
following athletic activities are depended to thensity and the duration of the exercises(11).

Ring et al (2005), investigated the effect of cotifjpm and the mental stress on the immune
system in 62 young active men. The study subjeetgallocated in one of the 4-state- 8-minute
exercise: the mental calculation, bicycling witle tivork load of 60-120 watt, competitive
bicycling, and mental calculation with bicycling.esults showed that, mental calculation as
compared with the resting condition led to a sigaifit increase of the concentration and rate of
IgA secretion. The competitive exercise and the@se, itself, had no effect on the rate of IgA
secretion [24]. Hypotheses have shown that metta$ses of participating in the competitive
match make the athletes more susceptible to inmiedty reducing the IgA concentration [24].

Demtitriou et a(2000), after investigating the IgA and cortisotlre elite swimmers found that,
training has no significant effect on salivary IgAncentration, but significant difference was
observed in cortisol concentration before and dftening (5). While the other studies indicated
that the concentration and amount of IgA secretioe to exercise decling28] or remain
unchanged [19,22].

Hence, considering the presence of contraindicatatg, we decided to investigate the effect of
one session progressive exercise on the serum mglAcartisol in the elite male and female
athletes, and present the proper strategy to ingpsport of Iran in international competition
events to the athletic society of world, and byfgmning them provide situation for archiving of
more success in the international sport events.
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MATERIALSAND METHODS

Participants

Twenty-four elite athletes male (N=11) and fem&le13) that play experience in national team
or have trade of champion surnames in league veduet to participate in this study. After
giving oral and written information about the stiglglans and procedures, subjects signed an
informed consent. The interview and examinationphysicians showed that subjects were in
good state of health. All subjects were non-smqkessre not under medical treatment and
history of hormonal disorder at the time of thedgtuThe general features of the subjects are
given in the table-1.

Table 1. General features of the study subjects bases on the reported mean and standard deviation

Athletes Male athletes Female athletes

Features N=24 N=11 N=13
Age (years) 22463375 21454156  23.32.394
Weight (Kg) 70.0%13.606 81.8%9.978  60.0%6.05
Height (Cm) 175548.683 182.367.173 169.7%4.781
Body fat (%) 15.86:5.78  13.034.687  17.796.879

Maximal oxygen uptake (ml/Kg/min) 55.14+7.396 57.169.798 53.124.994

Procedures

Five days before the first exercise test, eachestbjwas familiarized with the procedures for
running on the treadmill (Techno Gem, HC 1200, IFALFor the first test, each of the subjects
performed maximal progressive exercise on treadmitheasure corisol and IgA responses. The
procedure of maximal progressive activilas as follows: the subjects ran on treadmill for
warming up, at step of zero angles and with theedpef 4 miles/ hour. After 3 min. one
mile/hour was increased to the speed. Then, eachntimutes, one bout without resting time,
1mile/hour was increased on speed. Running corditillethe subjects could not continue and
expressed their exhaustion. Maximal oxygen consiamgVo,max), was estimated from the
1600-meter protocol running on electronic treadn®l]). Caliper was used to measure the
subcutaneous fat from 7 areas of the body was mehsiging Jackson and Polack formula [14]

Serum sampling

For measurement of serum cortisol and IgA, befasra@se, subjects sat down and rested for 25
minutes before a blood sample was collected. Thedkamples were collected 20 minutes
before activity (pre exercise) and immediately rafibysical exercise (post exercise) in both
male and female groups. Both samples were puteand sent immediately to the laboratory for
freezing at -20 degrees and centigrade for subségesting. In addition, to prevent any
environmental influences apart from time of dayngkes were taken from all subjects in similar
conditions.

Hormonal analysis

Blood samples (5 ml) were drawn from an anteculwiéah into 10-ml serum Vacutainer tubes
and after approximately 45 min, serum tubes wengrifeged at 3000 rpm (5000 g) for 10 min
at room temperature. Serum was separated from ldeltgland stored at -20 °C until analyzed.
Serum cortisol concentrations were determined usimgyme immunoassay (RADIM SpA-Via
del Mare, 125-00040 Pomezia (Roma) Italia). AndisetgA concentrations were determined
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by nephlometric method using MININEPHTM HUMAN IgAitk(The Binding Site Ltd.,
Birmingham, UK) To eliminate interassay varianckk,samples for a particular assay thawed
once and analyzed in the same assay run. All samydee run in duplicate with a mean inter-
and intra-assay coefficients of variances were 6a@h 6.2% for serum cortisol and intra-batch
and inter-batch precision were 2.60 % and 3.62 eAgA. All samples from each subject were
analyzed on the same day.

Statistical analysis

The result were expressed as the meaBD. Date for the pre- and post-exercise trialsewer
compared using a two-tailed, pairetést in each groupndependent-testwas used to compare
the statistical differences in male and female gsolAll of the statistical analyses were done
using the SPSS 16 software. Differences among m&ares considered statistically significant
by the criterion of probability value =0.05.

RESULTS

An acute bout of maximal progressive exercise Smantly increased serum cortisol

concentration in both male and female elite atslggoups (P<0.05) (Fig 1). Comparison of
cortisol concentrations in the male and female-pastcise indicated that level of this hormone
was not significant differences. (Fig 1). Companmidmetween resting state of serum cortisol
indicated that in both male and female subjects nesobserved significant difference as well
(P>0.05).
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Figure 1. Serum cortisol concentration (mean + SD) during pre and post-maximal progressive exerciseto the
exhaustion in the male and female.
* Significant difference with pre-exercise
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However, serum IgA levels there was not any sigaift differences in both male and female
elite athletes groups. Hence, IgA levels was nateurthe influence of maximal progressive
exercise neither in both male and female eliteesll groups (P>0.05). little difference was
observed between pre and post exercise in both radk female subjects that was not
significant (Fig 2).
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Figure 2. Serum immunoglobulin A concentration (mean + SD) during pre and post-maximal progressive
exer cise to the exhaustion in the male and female.

DISCUSSION

Based on the first finding of the present studysignificant increase of serum cortisol
concentration was observed after one session msigeeexercise. In contrast to the report given
by [21,23]. corresponding the data given by [338,1t has been suggested that cortisol
measuring being one of the main hormonal indicesi&ermination of physiologic pressure of
exercise. Numerous studies have indicated thatgehamthe cortisol concentration is related to
the intensity, duration, type, environment of ex@cthe level of readiness and mental pressure
of the subjects [18]. The intensity plays more img@uot role as compared with the other factors
such as duration [30].

There are different mechanisms showing the reasorcodisol concentration increment
following exercises. The first suggested mechanshe increase of hormone secretion from
the adrenal gland; the role of metabolic cleanetg by the liver at the time of exercise has no
important role in increase of hormone concentrataord the rate of hormone secretion is more
important than the rate of hormone metabolizing].[Btimulation of Hypothalamic-pituitary-
adrencortical (HPA) axis and increase of ACTH sianefrom hypophysis is considered the
main factor of cortisol secretion stimulation [217
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As the result, the main neuro-psychological systefluenced by stress, is the hypothalamus-
pituitary adrenocortisol (HPA) axis [2]. In a wayat during physical activity the HPA axis being
activated and hormone secretion increases [3]. arteerobic metabolism product like, lactate
accumulation, pH drop and hypoxia are the HPA akimuli. The previous studies have shown
that running on treadmill, within 8 to 20 minuteieases the ATCH concentration up to 10 fold.
In this condition the cortisol secretion increasth increase of ATCH [3]. In the present study,
the subjects ran on treadmill in average 11 minouf the ACTH concentration was not
measured, but considering the data obtained framptievious studies this period of exercise
could lead to the significant increase of ACTH camication. It is possible to attribute the
cortisol concentration increase to the ACTH inceedacrease of the central temperature, and
pH decline are the other mechanisms causing inered<scortisol level, particularly of free
cortisol [3].

Filaire et al (1998), in their study on the compan of cortisol concentration in the swimmers
and handbalists found the increase of cortisolllevéhe handball players, but insignificant in
the swimmers. Since the subjects were male harsdiptdis data corresponds our finding [8]. In
the present study, the cortisol response aftersession progressive exercise revealed significant
increase which seems the subjects in this studgdfaeh body strain. What is apparent to us is
that, the quality of stressor, plus duration anténsity of exercise intensity affect on the
response to cortisol secretion.

Therefore it could be stated that, physical exerigsone of the main cortisol secretion stimulate
[13]. Considering the above mentioned items, itlddue stated that the reasons of difference
with the other studies are the type of athletic gatnaining environment, the intensity and
duration of exercise, the level of athlete readsnege, gender, nutrition status and the mental
pressure. Other findings of the study revealed tthasserum IgA concentration after one session
progressive activities did not change in the mald female subjects. The present data agrees
with the report given by [5,24]. but disagrees wilie data given by [6,11,28]. The highest
amount and most frequent IgA secreted locally aasl $hort half life which binds to bacterial
antigens selectively. Thereby, prevents the invasibbacteria to the mucous membrane [1].
Researchers have suggested different mechanismsplaining changes in IgA concentration
are as follow: the rate of immune system suppressiermone secretion such as, cortisol,
epinephrine, encephalinen, sympathetic nervougsysictivity, the mental and physical stress
and decline of salivary flow [10]. Gleeson et(2002), believe that intensive training causes
attenuation of IgA, on the other words, attenuatbrmmune system [11].

While in the present study severe exercise hadfgignt effect on the IgA level. Rimmele and
Zellwoger(2007), stated that changes in the immune systaohsasceptibility to infection on
the athletic events has psychologic bases rathgsiqgibgical [24]. Farzanaki et §008), on
their study on the salivary IgA and cortisol respesto the changes of intensive training in the
elite girl gympasts, found that intensive exeraiseise insignificant of IgA, which somewhat
agrees our results, but disagree about the cortisotentration after intensive exercise [7].
Considering the above mentioned point, it is pdesib state that the reasons of difference
between our data and the other studies could beetethe difference between the intensity and
duration of exercise and the level of the subjegetzdiness. Therefore, designing training
programs, conducting the tournament, and arrangimgpetition program should be done in a
way that impose less complication in cortisol seoreand the problem on the immune system
of the athletes.
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CONCLUSION

In summary the result of the present study, shothetl acute bout of maximal progressive
exercises on treadmill in elite athletes were causgnificant changes on the serum cortisol
concentration in both male and female groups, Hewescute bout of maximal progressive
exercises did not suppress IgA secretion, whichpart of immune system components, in elite
athletes. The greater cortisol concentrations iximal progressive exercise program in this
study confirm that acute bout of heavy exercisexipces significant physiological hormonal
responses in elite athletes, but dose not decénens IgA concentrations, which has important
role in immunity.
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