Available online at www.scholarsresearchlibrary.com

wolog;
5‘% S,
B 2
Scholars Research ‘2 3
. Q
Scholars Research Library % $
Annals of Biological Research, 2011, 2 (6):561-568 Library

(http://scholarsresearchlibrary.com/archive.html) ISSN 0976-1233
CODEN (USA): ABRNBW

Effect of Whole body vibration Training and Creatine
Supplementation on Some of Fitness Factors in hehit male

!Amir Sarshin, Shahla Hojjat, *Seyed Sadreddin ShojaedirfAli Abbasi
'Faculty of Physical Education and Sport SciencesakBranch, Islamic Azad University, Karaj, Iran

%Faculty of Physical Education and Sport SciencesakBranch, Islamic Azad University, Karaj, Iran
®Faculty of Physical Education and Sport Sciencesbifit Moallem University, Tehran, Iran
“Department of Physical Education and Sport Scienigasulty of Humanities, Kazerun Branch, Islami@aéz

University, Kazerun, Iran

ABSTRACT

The purpose of this study was to investigate tfeetedf whole body vibration training (WBVT)
with creatine supplementation on some fitness fadgtohealthy male. 60 healthy male students
were selected randomly and were assigned in fouougs: 1. WBVT with creatine
supplementation 2: WBVT with placebo consumption WBVT without supplementation
consumption And 4: Control. The leg press test,Shargent Jump Test, and the 60-meter sprint
were used for measuring the maximum strength oéd@xtremity, the muscular power in lower
extremity, and speed respectively. After gettirg shbjects’ records in the pre-test stage, the
subjects of the three experimental groups did tliB/Wwith a similar plan, for ten days. With
this difference that the first group subjects rgedi creatine supplementation, the second group
were given placebo, the third group subjects ditlreceive any supplementation and the fourth
group subjects continued their daily activities. dnder to analyze the data, the descriptive
statistics and one-way ANOVA with Tukey's Post Hest were useduf0.05). The results
showed that there is a significant difference betwehe data related to lower extremity
muscular power and strength of the four groups’jscis in the post-test period, which
illustrates the improvement of the measured factafter the exercise and creatine
supplementation consumption. The time for 60 nsgent showed reduction only in WBVT with
creatine supplementation group. Considering thee@esh’s findings, it is suggested that in
designing the exercise plans for athletic fieldsclvhneed speed performance similar to 60-
meter sprint, the WBVT and creatine supplementddeding be used.

Keywords: Whole body vibration training, Creatine supplenagion, Fitness, Muscular Power.
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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 ggeand 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 contracpweteins. 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 evacuaiéoretically, creatine supplementation 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 resb&s have shown that the creatine
supplementation, expedites the reconstruction d? A4bm ADP up to 30% or more in intense
activities [4]. Recent studies show that in differeonditions, muscular fatigue is related to the
increase of adenine nucleotide catabolism to imosnmonophosphate (IMP) and ammonia and
they support the hypothesis that the fatigue istdude imbalance between the production and
consumption of ATP [5].

Gravity causes most of the mechanical stimuli ieatesponsible for development in muscle

structures in everyday life; on the other hand strength and power training are along with

changes in magnitude and speed of gravity, thatldads to greater stimulation of gravity to

improve physical fitness [6-8]. Gravitational cotiaiis can change by mechanical stimuli such
as whole body vibration platform (WBVP) [6-8], thaeans subjects with help of WBVT can

suffer more stimuli than daily activities [6-8]. ifation as a factor for powerful mechanical

stimuli in neuromuscular system, skeletal and miasctissue has been studied widely in

medicine, ergonomic and animal studies [9] anduge of WBVT has been considered as a new
method in neuromuscular training [9, 10]. In WBVibgects stand and take different physical

conditions on WBVP that produce Sinusoidal vibnasi@nd they maintain this position until the

end the practice. The WBVT device is adjustabldifferent frequency and severity [9, 10].

Recent increases of different audiences and fandiffarent areas to WBVT have caused
researchers to consider the short and long-terectsffof this practice more than before. The
different effects of WBVT that have been publishied numerous journal articles can be
mentioned as the shorter of training time, incréasmuscle strength, flexibility enhancement,
neuromuscular enhancement, and increase in skeletsity [11-13]. The studies have shown
that sport performance, fitness, health level camdcelerating by WBVT [6, 14]. Although the
physiological effects of WBVT are anonymous, reskars have expressed somatosensory
activation theory, vibration tonic reflex, decreaseeslectromechanical delay, increase in motor
unit recruitment, muscle activation and neuromuwscabordination [8, 11, 15-17].

Considering the importance of athletes’ performaanbancement in competitive sports and
records’ proximity in national and internationalngpetitions, consuming the permitted athletic
supplementation has become an important part détetfi preparation for participating in the
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competition [18]. From the viewpoint of competitidrolders, managers, trainers and many
athletes, two points in supplementation are of irtgwe: 1. using the permitted
supplementation 2. using the substance with maxireffimiency and least side effects [19].
Considering the mentioned points, using the monddtgd creatine supplementation as a
permitted athletic supplementation is includedhia plans of many athletes in different levels of
professionals, semi-amateurs and amateurs. Heroeg awith the increase of creatine
supplementation use, the researchers’ attentiattiacted to it, and many studies have been
done in this field. For example, Burke et al (2008a study investigated the effect of creatine
supplementation and power training on vegetariangscle creatine and performance in 8
weeks. Creatine was given according to fat-free smamount (0.25 grams of creatine per
kilogram of fat-free mass for 7 days and in addifto0625 grams of creatine per kilogram of fat-
free mass) for 46 days. The results showed th#tearpretest the total muscle creatine (Tcr) in
the vegetarian group was meaningfully lower thaa rlbn-vegetarian group (117 m mol/kg to
130m mol/kg). For those who received the creatuppkementation, the maximum increase was
in Pcr, Tcr, chest press power, isokinetic work,osel type of fabric cross section, fat-free mass
compared to the placebo group. Also those vegetaneho were given creatine had more
growth in Tcr, Pcr, fat-free mass and done work gared to the other non-vegetarian group
who had taken creatine. The changes in Tcr, wasobly homologous with the first amount of
muscle creatine, fat-free mass changes and attgetiormance. These findings showed that
creatine supplementation have energizing effect;iguhe power trainings and those subjects
with low level of creatine (vegetarians), respondrento these supplementation [4]. Yeansub
(2003) did a research on the effect of creatingleumpentation on the physical formation, the
muscular power and vertical jump of the female aoad volleyball players in a 10-week
period. In this study, 36 athletes (from 19 to 2&ng old) were randomly divided into two group
of creatine (18 athletes) and placebo (18 athleds} creatine groups were given 20 grams of
creatine per day (loading stage) for five days, afterwards they consumed 5 grams of creatine
per day until the end of the study. The placebagrostead of creatine was given glucose, in a
similar procedure. All the subjects participatedhipower and plyometric plan and the following
results were achieved. Both groups were improvechast press power and vertical jump. But
the creatine group showed a better growth comperettie placebo group. Also the creatine
group had a meaningful improvement in the fat-fvsedy mass and the fat mass was unchanged
[20]. Castell et al (2010) investigated the effettreatine supplementation and power training
on the power enhancement of middle-aged and olglpe®he results of this study showed that
the creatine loading along with power training iothb age groups, has caused the muscular
power enhancement [21]. Hichner et al (2010) inrtbeaidy,” the effect of 28-day consumption
of creatine on the road cyclists’ muscle perforngaand metabolism”, reported the performance
improvement after taking the creatine. Also theultssof their study showed that the muscle
metabolism after the creatine loading causes &date aggregation [22].

Despite the positive effects of creatine suppleat@&rn on body mass increasing, after studying
the previous studies it was observed that soménefuses of this supplementation does not
improve the athletes’ performance. Consideringithportance of improving the performance
without increasing the muscular mass or with loaréase of the mass, and also considering the
importance of WBVT, especially in potential spottse purpose of this study was to investigate
the effect of WSBVT along with creatine suppleméontaon some of the fitness factors of
healthy male.
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MATERIALS AND METHODS

In order to operate the research, 60 college maldent athletes, from those who had
participated at least once in the national studentpetitions, were randomly selected and were
classified in four groups as follows: 1. WBVT witheatine supplementation, 2. WBVT with
placebo consumption, 3. WBVT without supplementattonsumption, 4. Control (n = 15 per
groups). The leg press test, the Sargent Jump @ast,the 60-meter sprint were used for
measuring the maximum strength of lower extrentityg muscular power in lower extremity,
and speed respectively. After getting the subjeetsords in the pre-test stage, the subjects of the
three experimental groups did the WBVT with a samjplan, for 10 days. With this difference
that the first group subjects received creatinepkmentation, the second group was given
placebo; the third group subjects did not receing supplementation. This training protocol
contain the standing on the WBVP with 20-35 Hzrefgiency and the amplitude of 5-10 mm.
subjects did training in 6 position: standing wsétmi locked knee, 120 degree squat, 90 degree
squat on right leg, 90 degree squat on left led, dawly ascending and descending on WBVP.
Training and relaxation time had set up with thertnad principle. The fourth group subjects
continued their daily activities.

The first group subjects were given 20 grams opkrpentation per day at the beginning of the
exercises for five days and afterwards until the eh the 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 insteadreétine and the control group only did the
WBVT without taking creatine and placebo. The cohgroup continued their daily activities.
After the end of the training period, the subjestye assessed similar to the pretest period. To
describe the subjects’ individual characteristies descriptive statistics and for investigating the
difference among the four groups’ data in pretesk gost-test periods the statistical test of one-
way ANOVA with Tukey's Post Hoc Test in SPSS varsié environment were usegk(.05).

RESULTS

By using the ANOVA test, it became clear that thiexeno significant difference among the
individual characteristics of the four groups’ ®dig, which shows the homogeneousness of the
groups in the pretest period (table 1).

Also, using the ANOVA test did not show any sigeeint difference among the data of the lower
extremity maximum power, lower extremity musculatgmcy and 60-meter sprint speed among
the four groups’ subjects in the pretest periodl&2).

After including the training period, ANOVA test slied a significant difference among the four
groups’ data. By using the Tukey’s Post-hoc tegbetame clear that there is a significant
difference among the lower extremity maximum powfthe control group’s subjects and other
three groups that are supplementation group (FF9RHD.001), placebo group (F=6.23,
P=0.002) and the training not-supplemented grow3.(F6, P=0.012). The difference between
the data related to the three groups of training m& significant (P>0.05).
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Table 1: The average and the standard deviation ofdividual characteristics of the four groups’ subects
and the results of their comparison by using the amway ANOVA

Variable Group Number | Average Standard Deviation F P
Supplement 15 24.07 1.14
Placebo 15 22.80 2.32
Age No Supplement 15 | 24.84 132 0.576 0.35¢
Control 15 25.87 1.17
Supplement 15 175.2 2.57
Height Placebo 15 173.53 2.85
(cm) No Supplemen 15 174.63 3.75 0478 0472
Control 15 173.73 3.68
Supplement 15 73.67 2.31
Mass Placebo 15 74.53 3.56
q
(Kg) No Supplemen 15 72.87 3.68 0.556 0.189
Control 15 73.75 2.94

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

time of four groups’ in pretest period

Variable Group Average Standard Deviation F P
Supplement 87.12 4.97
. Placebo 82.54 3.65
Maximum Power (kg Training 8125 38 0.346 0.291
Control 80.80 4.76
Supplement 54.4 2.48
Muscular Power Placebo 52.6 3.81
(cm) Training 50.4 4.36 0.293 0.214
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 0.393 0.214
Control 7.51 1.26

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 105.17 175 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 0.614
Control 7.68 0.89

In case of the muscular potency of lower extrenatgjgnificant difference was observed among
the jump level of control group and the other thgFeups that are supplementation group
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(F=9.35, P=0.011), placebo group (F=8.72, P=0.08d not-supplemented training group
(F=6.88, P=0.001). In case of the mentioned faator significant differences were observed
among the three training groups (P>0.05).

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=5.72, P=0.012) , placebo group
(F=7.64, P=0.003) and the training group withoupmementation(F=9.53, P=0.002) , a
significant difference exists. Among the data maflato placebo group, training group without
supplementation and the control group, no sigmiichfferences were observed.

All three measured factors for the supplementagoyup’s subjects, showed improvement in
post-test period compared to the pretest conditioase of placebo group and training group
without supplementation, the observed difference floe muscular potency and lower
extremity’s power was meaningful. For the contnaup’s subjects none of the measured factors
in post-test and pretest showed any difference.

DISCUSSION

The purpose of this study was to investigate thiecefof WBVT along with creatine
supplementation on some fitness factors of heaitlate. The results of this research, in
accordance with the previous studies’ findings Wwhieported performance improvement after
creatine supplementation, showed the performancearmement of subjects after the
supplementation period [4, 20-22]. Creatine is ativa osmotic substance, so increasing the
density of intracellular total creatine (Tcr), freeeatine (Fcr) and phosphocreatine, stimulates
the water stream to get into the cell. The incraasbody water causes the increase in body
mass. Also the intracellular water increase maw Iseggn of cellular anabolic development. We
can conclude that the intracellular water increds@e by creatine supplementation, may
increase the synthesis of protein and decreasadtiysis. Hence, the body mass and the fat-free
mass increase [20]. Some of the researchers haervaldl the decrease in urination during the
supplementation period, which helps to prove tloeeashentioned hypothesis [21]. However, the
creatine-caused increase in intramuscular osmpladihnot be the probable cause of this amount
of water. In a study, it is suggested that the Hsmeous consumption of creatine and
carbohydrates leads to increase in insulin leveblobd, which can increase the glycogen
production and consequently it can increase thecl®gswater [21]. Also in some studies it is
recommended that increasing Pcr in muscular cellstemulate the protein, like the sport’s or
insulin’s stimulation [22].

Several mechanisms which can cause the creatin@esno@ntation act as energizer for intense
activities are suggested, as follows:
I. Increasing the muscle’s Pcr amount in relaxati@atestvhich can be as urgent transporter of

phosphate for reconstructing ATP during the agtivit

II. Increasing the muscle’s free creatine (Fcr) in x&fi@n state can increase the Pcr
reconstruction during and after the activity angbatan facilitate the energy transportation from
mitochondria to places ATP is consumed.

lll. Increasing the buffering state for hydrogen ion alihcan prevent from muscular cells’
acidity.
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IV. The training increaser: increasing the creatinarin 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 massiecular mass in sports which need high
potentiality for overcoming a resistance or an exdkthing, can be helpful [4, 18-22].

Also, the results of this study in case of perfanoe improvement after doing plyometric
exercises was in agreement with the previous stufirelings [15, 23, 24]. The effect of WBVT
in improving the performance can be summarizedbews: Considering the sensory receptors’
activation by the WBVT, it is obvious that theseemises can directly affect the brain’s activity.
This issue, expresses the kinetic neurons’ prejparat a group of muscles and joints for doing
a motion and its compatibility to environmental bground and also increasing the harmony and
integrity of kinetic units, the cooperative mustléwitch, the reverse muscles’ resistance
increase which can finally cause the improvemenhairomuscular responses, leading to the
athletic performance improvement [7, 25].

CONCLUSION

Considering the findings of this study, it is susigel that in designing the training plans for
power sport, whose best performance depends oprdper jump, the WBVT be used. Also it

can be said that for athletic training whose puepissto increase the muscular power, doing
exercises without creatine supplementation is adective. So it is suggested that in these
trainings, the creatine supplementation not be .udedvever, for training courses which aim to

increase the speed, the creatine supplementatiohecased.
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