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ABSTRACT

Caffeine is an alkaloid synergistic properties lo€ troop, with little information on the effect adffeine on heart
rate during exercise and intermittent exercise pcol are aerobic an anaerobic. Hence, this studsestigated the
effect of caffeine on heart rate during and afteereise, both aerobic on athletic young introductanal target.30
young footballers in aerobic and anaerobic exerdisensity of 80% maximal oxygen uptake particigdafthe
average age 23/60+3/7 year and average weight 83«3\l Height, weight, maximal oxygen consumptair was
measured in subjects be for and afexercise. The independents t test was for stailstinalysis. The results
showed that maximal oxygen consumption and anaenodiver were significantly increase in the experitaé
group (p<0/05). In contrast, showed a significaettease in heart rate (p<0/05). The result of tleisearch shows
that consumption of at least 6 mg/kg of caffein@a@mbic and anaerobic average there were significfects.
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INTRODUCTION

Caffeine is an alkaloid that has variable effecttmhuman body, reduce the response time, dedafatigue factor,
increase focus and alertness, speed calling fiitye daid, facilitates nerve impulse, increasing tcactility there
should [1].This medication regularly in various rfts by athletes in sport, aerobic and anaerobic pofvéaking
advantage of the properties that are used in syngtp

Effects of caffeine on aerobic exercise such asdir@f8], running[4], swimming[5] has been provenhile the

power potential synergistic effects of caffeine ghortOterm strenuous activity is not clear [6]. ®ostudies have
reported the effect of caffeine dramatically, whid¢her studies show little difference between amntind

experimental groups have expressed [7, 8]. As Amsahd his colleagues have studied the effect dfeires

consumption before the action maximize short-tiraakppower, stamina or speed are not athletes (#)ais and

colleagues have also reported that caffeine ing@stn maximal anaerobic power of athletes is invest [9],

While Kim and colleagues reported that caffeineobefstrenuous activity significantly increased paalaerobic
and aerobic power of athletes and non-athletesoobie [5]. There are the conflicting data on theectfof caffeine
on heart rate during activity [3, 10].

After some research, caffeine consumption afteer&ige increase heart rate, some decrease, andrnspeféect of
caffeine on heart rate [3, 5, 11]. According toastigations, the role of caffeine on aerobic anakanbic physical
activity patterns in the aura of ambiguity. Curtgnmeviewing the scientific literature, the questits, authorized
caffeine intake the medium term, the effect on teede during aerobic power in young footballers?
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MATERIALS AND METHODS

Subjects

Quasi-experimental study dad been done in the fufrenpre-test and post-test. Young football playersintarily
participated in this study. Inclusion criteria ctesd of subjects haring at least six men thiseglutar exercise and
the absence of any cardiovascular disease, remadefaliver disease, infection and consumptiontafacco and
alcohol was not a factor.The subjects in the treatrwith steroids, special diets were not. After study, 30 young
footballers were left written informed consent weddained from all participations.

Procedures

Before initiating the tests, the participants undstt an anamnesis, a clinical evaluation and weighight, body
mass index (BMI) and body fat mass measurementen ®ll of them underwent familiarization sessiomsl a
participated in evalutionvo2max test. The anthropwim characteristics of the subjects are showtale 1. The
BMI (kg/m2) of each subject was calculated on thsi® of their weight and height, and percent bedy{FPBF) was
assessed using a bioelectrical impedance instruffiedtody -720, korea). Afterwards, participantsrizal out
experimental session. Pre- and post-exercise hatatsubject collected measured and analyzed. €kBmate
subject aerobic power with bruse test and anaenoiweer with rast test. The subjects in the expentadegroup
were eligible (age: 23.60+3.7 year, weight: 83+3f, RMI: 182+4 Kg/m3, number: 30).

Maximal oxygen uptake

In order to estimate aerobic capacity, athletesigipate in maximal Bruce test. Subject on a treifidwith zero
inclination and (44% m/s) speed of a warm-up opamabegan(75% m/s) 1 mile, the test with 10% slopdz
percent and speeds increased by 2.5 mil/h (1.1} lafsed on Bruce test exhaustion expressed by sdgjbct
continued.

The exercise protocol

Experimental group, two exercise tests were perdainThe first session of Rast testing at leastutdhafter meal
was done. 5minute warm-up, subjects under the iigager who conducted the Rast test. Rast testistmasof 6
repetition of fast running distance of 35 meteithwest intervals of 10seconds of maximum intgn#iat can be
done in between each repetition for recording r@edhe optical system (photocell) was used, tweospafi photo
cell was placed at the beginning and end of thenB&rs. Subjects in each iteration, the distanc&om from the
starting lineup and hearing the sound of the imsémt, all the more strongly than did start runrfitij.

Finally, after the passage of light to the eyepdtwe timer and record the devices were recordethdyevice. In
order to remove the reaction time, the system wd#ting the timer light passes through the eye pkeson first
begins to work. For optimal results Roast testpaliticipants must be repeated with more intertbigy do. Peak
power, minimum power, mean power, and fatigue indes calculated according to instructions [12]. Eeeond
test a week later, just like the first meeting t@ikce. As the subject were asked to continue theekly activities
and the use of nicotine, alcohol and Nutritiongement products to avoid any irritants and tegular caffeine
consumers continue to cut it 48 hours before takigtest. In this experiment (post-test), subjectsour before
the test caffeine or place (containing dextrosed tvalue of 6mg per kg of body weight in the fosfincapsules
gelatin 500mg of the same color that works, witheaiching the level illegal take of the Olympic cuittee.

Statistical methods

After confirming normal distribution of data usirgatistical analysis to compare the within-groupest for
independent variables was used. All data as me¢andard deviation are presented. 16spss were atddulising
statistical software and test significance levedf5was considered.

RESULTS AND DISCUSSION

A: the results of the physical and functional resaftphysical and functional characteristics of thgperimental
groups are shown in table 1. Within the group dijscts in the experimental group showed a meanheigues
after training was reduced, but the redaction vasstatistically significant.

B: results of physiological variable

Physiological variables measured results are shiwtable2. Intergroup study showed that maximal gexy

consumption and anaerobic power were significanttyeased in the experimental group. In contrast heart rate,

time to return to the heart rate at rest and aféeobic exercise and time to return to the hedet at rest and after
aerobic exercise the pre-test and post-test shaveighificant decrease<£p/05)
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Table 1: average characteristics of the subjects drcompare the physical and functional characteristis of the functional groups in the
control and experimental group after resistance traning

Before training | After the training
Property MSD MSD
Age (year) 22/33+ 1/17 -
Length (cm) 172/86+5/39 -
Weight (kg) 68/7+4/74 67.714.24
BMI (kg/m2) 21/21+2/53 21.01+1.73

*significant differences within groups at@05 shows M+SD: standard+ average

Table 2: comparison of biochemical indices in expé@nental and control groups before and after resistace training

Before training | After the training
Property M+SD M£SD
Maximum oxygen consumption 68/81+1/84 75/65+1/22
Anaerobic power 934/39+20/25 938/93+25/95
Exercise hear rate 181+2/30 44/5+2/29
Back to HR /HRR 2min of aerobic activity 51/95+3/31 44/5+2/29
Back to HR/HRR 1min after anaerobic activity 75/65+1/22 68/81+1/84

* Significant differences within groups at@/05show. M+SD: standard+average - the change={a&- post-test
CONCLUSION

The study found that 4 weeks of aerobic trainirigeadmill with a low dose of 3-5 mg/kg of caffeireduce heart
rate during low-to moderate intensity activity arbgects that hare caffeine consumption habits, Exposure on
the cardiovascular effect of caffeine during Exsgcithere are differences in opinions[13] some lachan their
research or no change in heart rate with increasafigine intake with physical activity reporteletresults of this
study are counter[14]. Sullivan and colleague$a@irtstudy of the reduction in heart rate with sudximal exercise
after caffeine consumption 3/3 mg/kg reported fdgo 5mg/kg caffeine decline in heart rate aftetobe& activity
can be seen in 30-70% of Mmax on a bicycle bat more than 75% wwax was observed [14]. Gareth also recently
observed that the heart rate of 5 mg/kg of cafféméoys and girls in the 55-75% ymax of the activity was
reduced to 41-47% yamax [15]. The results showed that bell at al. 3heg/kg dose of caffeine (even in habitual
and non-habitual) activity led to a significant iease in hear rate is 80-85%,wnax but no effect on heart rate
during work on the bike is 50% yonax[16]. Sine a clear mechanism of caffeine onth@ade after exercise has not
been identified yet, we cannot properly explain¢baflicting results of research. However, resedraf shown that
low heart rate at moderate intensity activity isedved. Can increase stroke volume or stroke voismgtimized
implications. Mechanisms seem likely to increasati@axting flexibility. Gould and his colleagues died the
increase in stroke volume and ventricular end-dlasincreased by injecting caffeine for one [17].

Another reason for the in heart due to the reflereceptors lowers heart rate in response to @evaibod pressure
and try to bring it back to normal mode will be linded and because this reflex is sensitive to oaffeonsumers,
so it HR does not change the results Sullivan

Confirmed that caffeine is caffeine reduce head il Also shown is the find effect of caffeine i heart can be
stressful [16]. It has been shown that coffee iases that rate response to mental stress is cf@stedsine heart
rate is usually caffeine and so it is taking sidesng stress is reduced heart rate.

Low-to moderate-intensity leisure activity in humsarEspecially in healthily people do not put anges$ our
findings on the effect of caffeine on heart rateimty high intensity activities do not interfere amaybe because of
the stress is high(17). According to researcls itat clear why the reduction in heart rate dusalg maximal work
after taking 1/5-3 mg/kg occurs and the decreageak intensity nearly activities [6]. Based on tesearch results
could be because the heart is unable to contradbwnloads in high-intensity exercise at high édficy. Another
important of the present study subject after caffangestion increases anaerobic to activity has tessociated
with the findings of the study, Jonathan [18], dsteit. Jonathan and his (2006) colleagues repamestudy of 5
mg/kg caffeine increased power and speed while wgr&ut [18]. Doherty and colleagues (1998) alsovstd that
caffeine could mean the extreme short sprints ingl13]. It seem that caffeine has a stimulatifigot on the
central nervous system, limited duration of thigvéty because it is very short and narrow, whiem significantly
affect the amount of muscle’s glycogen. Caffeiriengkates the central nervous system may influermoegsses
determine motor performance increase [1, 2]. Thepgsed mechanism to explain the effect of caffeina
increasing the minimum power and mean power bybitihg phosphodiesteras inhibitor, blocking AMP ktre
central nervous system is stimulated there is #isopossibility the caffeine affect stimulationopessing of
adenosine competitive receptors, from environnementral nervous system, such as reduced feetihfgigue,
muscle awareness [1,2]. at least part of this effan be explained by the concert ration of cafciin muscle cells
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or reduce the loss of potassium from the cellsingurepeated con tractions process the analysisv fiat caffeine
intake of 6mg has no significant effect on anaerglwer. This result is consistent with previoasults Jyhafman
and Aurlrew Lorraine while the results are incotesis with Schnikr and colleagues. Andrew Lorrasned
colleagues in their Study concluded that 6 mg dfiet@e in young adults, who had low activity, has gignificant
effect on the power when measured by the win gt In spite, Schick and colleagues in a study ofy caffeine
compared with placebo in tests on a bicycle ergem&towed that 18 seconds with maximum speed lsidsick
with 2minutes to return to active mode with 4 répdavg max 60% percent peak, be increased [19]. Research
shows that the return type of time between repattiand the type of activity, the peak intensity ba effective.
The Rast test the return time was 10 second offerdéis Aschnykr and colleagues test the return ¢fr@min
activated. Results of caffeine consumption showet &t least 6 mg of caffeine consumption on aeraiid
anaerobic mean power, the time of heart rate bmoksting heart rate has a significant effect.
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