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ABSTRACT

Using the permitted athletic supplementations inerg years has become one of the most
important parts of an athlete’s preparation for piaipating in competitions. The purpose of this
study is to investigate the effect of plyometriereises with creatine supplementation on the
active academic athlete’s fitness factors. Henoe, dperating such a research, 60 student
athletes were selected randomly in four groupshegioup with 15 athletes, and the groups
were studied as follows: 1. Plyometric exercisehwgteatine supplementation 2: Plyometric
exercise with placebo consumption, 3: Plyometregreise without supplementation consumption
And 4: Control. For measuring the maximum powelowfer body organs the leg press test, for
measuring the muscular power in lower body orgding,Sargent Jump Test and for measuring
the speed the 60-meter sprint were used. Afteingettie subjects’ records in the pre-test stage,
the subjects of the three experimental groups,tligdplyometric exercises with a similar plan,
for six weeks; four sessions a week. With thigmdifice that the first group subjects received
creatine supplementation, the second group werengplacebo, the third group subjects did not
receive any supplementation and the fourth grougesiis continued their daily activities. In
order to analyze the data, the descriptive staisstithe statistical test of one-way analysis of
variance (F) and Tukey's Post Hoc Test (P<0.05)enesed. The results showed that in the post-
test period, there is a meaningful difference betwéhe data related to lower body organs’
muscular power and the muscular groups of the foroups’ subjects which illustrates the
improvement of the measured factors after the &erperiod’s activities andcreatine
supplementation consumption. Considering the redearfindings, it is suggested that in
designing the exercise plans for athletic fieldsclwhneed speed performance similar to 60-
meter sprint, the plyometric exercises and creasungplementation feeding be used.

Keywords: Plyometric exercise, Creatine supplementatiomeiss, Muscular Power, Muscular
Capacity.
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INTRODUCTION

Creatine (Methyl guanidine acetic acid) is foundskeletal muscles in two forms of Free (Fcr)
and Phosphocreatine (Pcr). Theoretically, the ggneg effects of creatine is related to the
creatine and Pcr's roles in the muscle’s energyonsituction. Although the creatine
supplementation may have energizing effect on sgeand short-term sports performance which
are dependent to phosphagen system (ATP-Pcr),\itals® be helpful for long-term activities
with low intensity [1]. The maximum decompositispeed of Pcr inside the body is near to the
maximum speed of ATP hydrolysis by the contracpwveteins. So the Pcr availability may be a
limiting factor in potential activities, even beéorthe complete evacuation of muscle’s
phosphocreatine [2]. This can explain why the rogrspeed decreases at the end of 100-meter
sprint although the Pcr is not completely evacualdekoretically, creatinesupplementation can
increase the total creatine (Tcr) of the muscle amdbably it can facilitate the Pcr production
inside the muscle, especially in the fast twitchsole fibers, which increases the performance
capacity with high intensity [3]. Some of the resba&s have shown that the creatine
supplementation, expedites the reconstruction o Abm ADP up to 30% or more in intense
activities [4]. Recent studies show that in différeonditions, muscular fatigue is related to the
increase of adenine nucleotide catabolism to imosmnophosphate (IMP) and ammonia and
they support the hypothesis that the fatigue istdude imbalance between the production and
consumption of ATP [5].

Doing power training has an ancient history, buthia last 20 years, with some power athletes’
consistency and with improving the athletic recagsusing this method, these trainings have
gained a great share of the training plans of nahietes [6]. The power trainingshistorically,

have had a concept of increasing the power anditleeof the muscles. Recently, various people
use the power training for enhancing the power, dpeed, the stiffness and the tone of the
muscle, to help the empowering process, to prdteat injuries and to preserve the muscular
performance in old age [7]. The plyometric exersjdeas been a common method of power
training in the eastern bloc countries in the Btyears [8]. The trainers and the athletes claim
that the plyometric exercises create a bridge batwsower and potency and directly increase
the competitive performance. They often regardpibwer training as the sources for increasing
the general power and the plyometric exercisehasrtethod to use this power (the increased
general power as a result of power training). Thired of interpretation is endorsed in the

scientific works and it is reported in many studieat plyometric exercises in comparison with

the traditional power training can help achievihg highest performances [9,10].

Considering the importance of athletes’ performaanbancement in competitive sports and
records’ proximity in national and internationalngoetitions, consuming the permitted athletic
supplementation has become an important part déteti preparation for participating in the
competition [11]. From the viewpoint of competitidrolders, managers, trainers and many
athletes, two points in supplementationare of irrgare: 1. using the permitted supplementation
2. using the substance with maximum efficiency &rabt side effects [12]. Considering the
mentioned points, using the monohydrate creatinglsmentation as a permitted athletic
supplementation is included in the plans of marhjetés in different levels of professionals,
semi-amateurs and amateurs. Hence, along witmtinedse of creatine supplementation use, the
researchers’ attention is attracted to it, and mstoyglies have been done in this field. For
example, Burke et al (2003) in a study investigdtesl effect of creatine supplementation and
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power training on vegetarians’ muscle creatine perdormance in 8 weeks. Creatine was given
according to fat-free mass amount (0.25 grams @dtare per kilogram of fat-free mass for 7
days and in addition 0.0625 grams of creatine flegtam of fat-free mass) for 46 days. The
results showed that in the pretest the total musdaatine (Tcr) in the vegetarian group was
meaningfully lower than the non-vegetarian group7(In mol/kg to 130m mol/kg). For those
who received the creatine supplementation, the mmaxi increase was in Pcr, Tcr, chest press
power, isokinetic work, second type of fabric crasstion, fat-free mass compared to the
placebo group. Also those vegetarians who werengiveatine had more growth in Tcr, Pcr, fat-
free mass and done work compared to the other egatarian group who had taken creatine.
The changes in Tcr, was obviously homologous withfirst amount of muscle creatine, fat-free
mass changes and athletic performance. These gimdihowed that creatine supplementation
have energizing effects during the power trainiagd those subjects with low level of creatine
(vegetarians), respond more to these supplementdi®). Yeansub (2003) did a research on the
effect of creatine supplementation on the physicahation, the muscular power and vertical
jump of the female academic volleyball players ihOaweek period. In this study, 36 athletes
(from 19 to 26 years old) were randomly dividedbimdvo group of creatine (18 athletes) and
placebo (18 athletes). The creatine groups werengR0 grams of creatine per day (loading
stage) for five days, and afterwards they consubgdams of creatine per day until the end of
the study. The placebo group instead of creating ginween glucose, in a similar procedure. All
the subjects participated in a power and plyomgtiac and the following results were achieved.
Both groups were improved in chest press power \atical jump. But the creatine group
showed a better growth compared to the placebopgrédso the creatine group had a
meaningful improvement in the fat-free body masd #me fat mass was unchanged [14].
Bemben et al (2010) investigated the effect of taneasupplementation and power training on
the power enhancement of middle-aged and old pe®pke results of this study showed that the
creatine loading along with power training in baitpe groups, has caused the muscular power
enhancement [15]. Robert et al (2010) in their wtuthe effect of 28-day consumption of
creatine on the road cyclists’ muscle performanue metabolism”, reported the performance
improvement after taking the creatine. Also theultssof their study showed that the muscle
metabolism after the creatine loading causes sedate aggregation [16].

Despite the positive effects of creatine suppleat&mn on body mass increasing, after studying
the previous studies it was observed that soménefuses of this supplementation does not
improve the athletes’ performance.

Considering the importance of improving the perfante without increasing the muscular mass
or with low increase of the mass, and also consigethe importance of plyometric exercises,
especially in potential sports, the purpose of stigly was to investigate the effect of plyometric
exercises along with creatine supplementation amesof the fithess factors of academic
athletes.

MATERIALS AND METHODS
In order to operate the research, 60 college stuatbietes, from those who had participated at

least once in the national student competitiongewandomly selected and were classified in
four groups , each group with 15 athletes , ao¥al : 1. Plyometric exercise with creatine
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supplementation, 2. Plyometric exercise with placelonsumption, 3. Plyometric exercise
without supplementation consumption, 4. Controbr. Fieasuring the maximum power of lower
body organs the leg press test, for measuring thscatar power in lower body organs, the
Sargent jump test and for measuring the speed¢Q@hmeter sprint were used.After getting the
subjects’ records in the pre-test stage, the stsjetthe three experimental groups did the
plyometric exercises with a similar plan, for sixeeks; four sessions a week. With this
difference that the first group subjects receivezhtine supplementation, the second group were
given placebo, the third group subjects did noernexany supplementation and the fourth group
subjects continued their daily activities.

The plyometric exercises group participated in @&kvéraining plan in which the subjects

perform the plyometric exercises designed for lowedy organs. This training protocol

included two sessions of trainings in a week withume domain of 9 to 140 floor touch with

foot, for each session. The plyometric exercisedggmances were as follows: hopping to both
sides on one foot, standing long jump, lateral juower the hurdle, hopping with both foots,
lateral jump over a cone, diagonal jump over a cos@nding long jump with lateral sprint,

jumping up and down on one foot, lateral jump wotie foot. The training intensity increased
until the fifth week and would decrease highly Ire tsixth week to prevent the fatigue effect
during the post-test period [16].

The first group subjectswere given 20 grams of Brppntation per day at the beginning of the
exercises for five days and afterwards until thd ehthe trainings , consumed 10 grams of
creatine (5 grams before the training and 5 graftes ¢he training ) every day. The placebo
group in a similar plan used the glucose insteadredtine and the control group only did the
plyometric exercises without taking creatine andcpbo. The control group continued their
daily activities. After the end of the training fmet, the subjects were assessed similar to the
pretest period. To describe the subjects’ individirearacteristics the descriptive statistics and
for investigating the difference among the fourup® data in pretest and post-test periods the
statistical test of one-way analysis of variancedfd Tukey's Post Hoc Test (P<0.05) in SPSS
version 16 environment, were used.

RESULTS

By using the F test, it became clear that themoisneaningful difference among the individual
characteristics of the four groups’ subjects, whsblows the homogeneousness of the groups in
the pretest period (table 1).

Also, using the F test did not show any meaninditierence among the data of the lower body
organs maximum power, lower body organs muscultenoy and 60-meter sprint speed among
the four groups’ subjects in the pretest periodlé2).

After including the training period, F test showadmeaningful difference among the four
groups’ data. By using the Tukey's Post-hoc tedbeitame clear that there is a meaningful
difference among the lower body organs maximum pavfehe control group’s subjects and
other three groups that are supplementation grée8.50, P=0.002), placebo group (F=4.53,
P=0.001) and the training not-supplemented grow®2.60, P=0.012). The difference between
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the data related to the three groups of training wat meaningful (P>0.05). In case of the
muscular potency of lower body organs, a meaningjfiiérence was observed among the jump
level of control group and the other three groupat tare supplementation group (F=8.21,
P=0.021) , placebo group (F=7.32, P=0.001) andsopplemented training group (F=5.58,
P=0.001). In case of the mentioned factor, no difiees were observed among the three training

groups (P>0.05).

Table 1. The average and the standard deviation dfdividual characteristics of the four groups’ suljects

and the results of their comparison by using the agrway variance analysis

Variable Group Number | Average Standard Deviation| F P
Supplement 15 25.07 2.14
Placebo 15 21.80 1.32
A9 No Supplement 15 | 23.84 3.32 0.647 0.588
Control 15 24.87 4.17
Supplement 15 173.2 3.57
Height | Placebo 15 174.53 3.91
(cm) No Supplemen 15 171.63 2.54 0.691 0.562
Control 15 172.73 3.43
Supplement 15 71.87 3.31
Mass | Placebo 15 72.93 3.31
(Kg) No Supplemen 15 70.34 4.73 0.514 0.67¢
Control 15 71.60 3.13

Table 2: The average and the standard deviation ghaximum power, muscular power and 60-meter sprint

time of four groups’ in pretest period

Variable Group Average Standard Deviation| F P
Supplement 86.07 5.31
. Placebo 92.80 4.28
Maximum Power (kg Training 80.36 548 0.746 0.591
Control 83.87 3.37
Supplement 54.4 2.48
Muscular Power | Placebo 52.6 3.81
(cm) Training 50.4 4.36 0.893 0.614
Control 49.03 4.29
Supplement 7.36 1.48
60-meter Sprint time| Placebo 7.59 1.81 )
(second) Training 7.48 1.76 0.893 0.61¢
Control 7.51 1.26

The post-hoc test for 60-meter sprint time showed among the data of the supplementation
group and the other three group which are controlg (F=4.32, P=0.012) , placebo group
(F=6.04, P=0.003) and the training group withouppgamentation(F=8.18, P=0.0123) , a

meaningful difference exists. Among the data reldte placebo group, training group without

supplementation and the control group, no meanirdifierences were observed.

All three measured factors for the supplementagoyup’s subjects, showed improvement in
post-test period compared to the pretest conditiotase of placebo group and training group
without supplementation, the observed differenceth@ muscular potency and lower body

Scholars Research Library

278



Seied Sajad Hosseiret al Annals of Biological Research, 2011, 2 (6):274-281

organs’ power was meaningful. For the control gisgpibjects none of the measured factors in
post-test and pretest showed any difference.

Table 3: The average and the standard deviation ghaximum power, muscular power and 60-meter sprint
time of four groups’ in post-test period

Variable Group Average Standard Deviation| F P
Supplement 109.02 4.26
Placebo | 106.20 3.94
Maximum Power (kg) Training | 105.17 4.75 0.746 0.591
Control 91.82 4.40
Supplement 69.4 2.38
Muscular Power Placebo | 68.6 3.01
(cm) Training | 65.53 3.32 0.893 0.614
Control 50.03 2.29
Supplement 6.2 1.08
60-meter Sprint time| Placebo | 7.65 1.81 )
(second) Training | 7.34 1.32 0.893 0.61%
Control 7.68 0.89
DISCUSSION

The purpose of this study was to investigate tHecefof plyometric exercises along with
creatine supplementation on some fitness factorsoafdemic athletes. The results of this
research, in accordance with the previous studfgslings which reported performance
improvement after creatine supplementation, shothedoerformance enhancement of subjects
after the supplementation period [13-16]. Creaithan active osmotic substance, so increasing
the density of intracellular total creatine (Tcifjee creatine (Fcr) and phosphocreatine,
stimulates the water stream to get into the cdie ihcrease in body water causes the increase in
body mass. Also the intracellular water increasg beaa sign of cellular anabolic development.
We can conclude that the intracellular water ineeedone by creatine supplementation, may
increase the synthesis of protein and decreasmdtysis. Hence, the body mass and the fat-free
mass increase [14]. Some of the researchers haervalol the decrease in urination during the
supplementation period, which helps to prove tleeashentioned hypothesis [15]. However, the
creatine-caused increase in intramuscular osmpladinot be the probable cause of this amount
of water. In a study, it is suggested that the Hmmeous consumption of creatine and
carbohydrates leads to increase in insulin leveblobd, which can increase the glycogen
production and consequently it can increase theclagswater [15]. Also in some studies it is
recommended that increasing Pcr in muscular cellstemulate the protein, like the sport’s or
insulin’s stimulation [16].

Several mechanisms which can cause the creatin#@esa@ntation act as energizer for intense
activities are suggested, as follows:

I. Increasing the muscle’s Pcr amount in relaxati@estvhich can be as urgent transporter of
phosphate for reconstructing ATP during the agtivit

II. Increasing the muscle’s free creatine (Fcr) in x&i@n state can increase the Pcr
reconstruction during and after the activity angbatan facilitate the energy transportation from
mitochondria to places ATP is consumed.
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lll. Increasing the buffering state for hydrogen ionalilgzan prevent from muscular cells’ acidity.
V. The training increaser: increasing the creatin®arin athletes can cause reaching to higher
training load, can decrease the training fatiguel #nmakes possible that the muscle’s

hypertrophy accelerate which can improve the peréorce.
V. Body mass increase: the increase in fat-free massuscular mass in sports which need high
potentiality for overcoming a resistance or an exkthing, can be helpful.

Also , the results of this study in case of perfamce improvement after doing plyometric
exercises was in agreement with the previous stufinelings.

The effect of plyometric exercises in improving ffeformance can be summarized as follows:
Considering the sensory receptors’ activation leyglyometric exercises, it is obvious that these
exercises can directly affect the brain’s activifthis issue, expresses the kinetic neurons’
preparation in a group of muscles and joints fomgoa motion and its compatibility to
environmental background and also increasing thientway and integrity of kinetic units, the
cooperative muscles’ twitch , the reverse musadlesistance increase which can finally cause
the improvement of muscular-neurotic responsesdinga to the athletic performance
improvement [6,7].

CONCLUSION

Considering the findings of this study, it is sugigel that in designing the training plans for

power sport, whose best performance depends oprdper jump, the plyometric exercise be

used. Also it can be said that for athletic tragnimhose purpose is to increase the muscular
power, doing exercises without creatine supplentiemtas also effective. So it is suggested that
in these trainings, the creatine supplementatidroaaised. However, for training courses which

aim to increase the speed, the creatine suppletientan be used.
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