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ABSTRACT

The purpose of this study was to compare effectwmtreatine loading methods along with 6 weekssistance
training on strength and some anthropometric indioé resistance experienced bodybuilders. Twentgrsenale
athletes with mean age of 22.26 years, height 8f4ll7cm and weight of 50.80 kg were randomly divicethree
groups in a double-blind design; the first expenitad group was creatine loading (n=9), an secongeamental
group was creatine consumption without loading (pa@d the last one was placebo group (n=9). Theuasaie
strength test including chest, arms and legs wasedat 1RM with free weights. Body composition aizd sf
different body parts were measured for each exerpiotocol. The training protocol was similar foll ahree
groups, which included a three resistance trainimggrams per week. The loading group received 2€egtine in
four 5 g servings for 6 days on a daily basis amehtcontinued with 10 g creatine per day until ctatipn of the
program. The no-loading group received 10 g creagéwery day. Also, the placebo group acted likeptiogocol of
group 2; but, it used starch instead of ceratin.cbonpare the groups, ANOVA and Tukey's post hoe&s run in
SPS%;. The findings of this study showed that creatinpptementation loading significantly increased nieisc
strength in bench-press, biceps and dead lift. Afsmur and biceps circumference significantly @ased in
creatine loading group compare with the two otheyups. Body fat percentage had no significant cleaimgthree
groups. Therefore, it can be concluded that creatlnading method could lead to increased strengtld a
improvement of lean muscle mass compared with thr groups.

INTRODUCTION

Scientific sport requires taking advantage of alesces such as nutrition and food supplementss, thail

professional athletes use these cases in ordeaximize their performances. Awareness of nutritsacience and
correct use of food stuff plays a significant rafeathletes' success. Among the existing supplesnemeatine
supplementation has attracted many researcheggtiati and led their questing minds towards anatysffects of
this supplementation on body composition, musekngth and physiological mechanisms [1].

Today, creatine is one of the most common and wideéd food supplements among athletes [2].

In human body, there are three main systems foonag ATP reserves: phosphocreatine or ATP-PCesystactic
acid system and aerobic system. Phosphocreatige glenajor role in supplying fuel for the traininguscles. This
substance donates its phosphate group in orderapidly rebuild and use cellular ATP reserves while
phosphocreatine is stored and rebuilt again dueegcling after the sport. This is the most impottanergy source
for 1-10 sec of intensive task [3].
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Therefore, the most significant performance of ineais to support ATP rebuilding and increase galof muscle
phosphocreatine; however, not all people benefinfthis process [4].

In this regard, most researchers have confirmeddtgatine is harmless and has various advantags; diverse
studies have been conducted while almost noneeof thave pointed out any special complications tiat {5,6].

Creatine is one of the supplements that is higligsered by various athletes in today's world. Shelies
performed on creatine have reported its energigfigcts such as increased presence of creatinb, laigl of

phosphocreatine in the sport onset, increased lefrgdhosphocreatine rebuilding during return pesidad the
primary state in alternative activities and, agsult, increased level of performed task, and pamer strength [7,
8]. It has been claimed that creatine could raissate strength and, by postponing exhaustion, enathlletes to
train harder and more intensely and thus acquingpetibilities beyond their muscles' natural capel®i.

Moreover, the creatine-producing companies havemelad that creatine can help to burn more fat ameimse
muscle [4]. Bemben and Lamont [18] studied creasimgplementations and training performance. Thatedtthat
the most prevalent method of creatine usage wap®9 day for 5 to 7 days (loading period) and 8 tpat various
times from 1 week to 6 months (maintenance peridgé)en maximum energy or strength is the resultrefitine
consumption, it generally seems that creatine fagmitly affects energy production regardless arspype, gender
or age [18].

The performed studies have reported creatine's gy effects such as its increased presence, high
phosphocreatine level at the start of trainingréased phosphocreatine rebuilding during recovenyogs in
alternative exercises and, consequently, incretasdg power and strength [10, 11]. In recent desagieat success

of some athletes has been attributed to creatipplsmentation, which has led to this common bdhet creatine
consumption is useful for sport performance [12].

Anyway, after preparing creatine, the most remaekedised question is related to its consumptionmaa Besides,
various views exist in terms of creatine loadingme researchers believe that creatine loading isnaecessary
while some others think that creatine supplemestiat useless without doing loading period and exareve that
if creatine consumption is stopped for one day ttuany reason during the maintenance course, Igathurse
should be repeated in order to optimally use anedti3,14]. Thus, it seems that the accurate mefihrocbnsuming
creatine supplementation is still controversial amthe researchers. Therefore, the athletes whbttense creatine
might endanger their health in case of incorrectsamption. In addition, they may undergo econonoists and,
more importantly, may not observe any improvemerheir sport performance.

Considering all the mentioned issues, it is esaktdido practical research on creatine supplertientéoading for
maximizing muscle compatibilities like increasingesgth and lean mass. The present study triechsover the
following question: what differences can be createdtrength and some anthropometric indices afd@suming
creatine supplementation by loading and non-loadiethods?

This study's major goal was to analyze effect o tweatine loading methods along with 6 weeks efstance
training on strength of resistance trained bodymard. Also, the effect of two loading methods are if muscles
and fat percentage of resistance trained athledssamalyzed. Body composition (body fat percean imass), body
volume (arm and thigh circumferences), maximum neustrength (leg, arm front, dead lift and chesM)Rvere
measured as dependent variables in two pre andgsidtages.

MATERIALS AND METHODS

Research Method

The present study had pretest-post test double-blisemi-experimental designs with control group avels
conducted in order to compare effect of two methafdsreatine consumption (with and without loadiagdng with
6 weeks of resistance training on strength and somtte@opometric indices of resistance trained ratiéetes.

This study's statistical population consisted offdle bodybuilders from city of Sari who regulapigrticipated in
training sessions. They did not have the backgrafnging energizers or creatine supplementatiooesat least 6
months prior to the beginning of this research. édeer, they had no record of cardiac, renal aref Iproblems,
diabetes or any kind of injury. Out of the statiatipopulation who volunteered to participate iis ttesearch, 27
bodybuilders were randomly selected as statisseahple and divided to 3 groups with 9 people; érpantal

group 1 was loading group, experimental group 2 measloading one and group 3 was placebo groupth&lithree
groups performed 6 weeks (3 sessions per weeldlefted resistance exercises.
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Measurement Tools

For measuring the participants' fat percent, dethiakness metric (caliper) device (Miekosha mddabhde by
Japanese Yagumi Company was used to measure thickrfigheir skin wrinkles. To measure strength hafirt

different body parts (1RM), bodybuilding devicesclsuas standard chest press table, standard dursbdrel

halters, halter plate, lorry table and bent habiar for performing lorry arm front movements, bix; boat device
and belly and underbelly movements, all of whichrevanade by Mobarez Company were used to perfornteiie
the considered training program of the study.

Measurement Methods

One day before consuming creatine supplementgtiacebo and training, all three groups had a peiteluding
measurement of height, weight, size of differerdybparts, body fat percent (to estimate fat weagit lean weight)
and muscle strength of various body parts (chessgrscout, dead lift and arm front) were perforrbgda
maximum repetition (1RM). Also, at the end of thieBeek, all the participants had a post test.

Measuring Body Fat Percentage

To determine the participants' body fat perceripeadevice and Dal and Vanger's [15] three-pdamimula (arm
triceps, belly and under-shoulder) were used orbtitdy's right side. After determining thicknessskin wrinkles
using these two devices, the mean of twice meammewf each point of the body was placed in théo¥ahg
formula, using which each participant’s body fatqemt was obtained.

Creatine Loading Program

To this end, first, the desirable amounf of consdrmepplement of monohydrate creatine type (madedrmany
and distributed and packed by Pouyan Nutrition Camyp(P.N.C)) was purchased from an accredited péeym
under Official permit of Ministery of Health in 1Ghd 300 g packages.

Experimental group 1 (loading group): In the firvgtek, every individual was given a 5 g creatineusoh four
times per day and they were asked to take it atd812 am and 4 and 8 pm. After termination of theding week,
the participants received a 5 g creatine solutarttree times and were recommended to consunreéd 80 to 45
min before the training and another time immedjatelup to 10 min after the training on training/glaAlso for the
third time, they were asked to consume half o2i6(g) at 8 am another half (the remaining 2.5td)2apm on the
days they have no training; i.e. on the days dtten the training ones, they consumed only 5 gticre§2, 4, 16].

Experimental Group 2 (Non-loading Group): Theiratige consumption was similar to that of groupXcept that
they had no loading in the first week and did rarisume creatine.

Group 3 (Placebo Group): Their creatine consumptias similar to that of group 2, except that thegdicorn
powder instead of creatine supplement which cooldbe distinguished from monohydrate creatine serppht in
terms of flavor, color or smell.

Training Program

Training program was considered in such a wayalmabst all body muscles had training pressureastlence per
week by doing various multi-joint movements likeesh press, scout, lift and barfix and the trainfragl optimal
quality. Each session's maximum training period aw@s h

RESULTS

The results of this study indicated that creatimgptementation loading (experimental group 1) caitphificantly
influence strength index in chest press movemend @5, p=0.016), lift (F=6.46, p=0.006) and armnfr¢F=6.00,
p=0.008) in comparison with non-loading method @kpental group 2) and the method without using
supplementation (control group). However, this @ffgas not significant in scout (F=2.38, p=0.11).

Chart 1. Scott's record changes in pre-and post-tésvith loading and non-loading creatine and placeb@roups

Scouat {Ktogram)
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Chart 2. Ddlyft record changes in pre-and post-testvith loading and non-loading creatine and placebgroups

| 1 ]

pre  pouwt pre  post pre  post

Loading non_Loading Placeba

Lift (hihogrami

Chart 3. bench press record changes in pre-and peggst with loading and non-loading creatine and pleebo groups
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pre  post pre  post pre  post
Loading non-Loading Placebo

Chart 4. Larry biceps record changes in pre-and post-test with loading ahnon-loading creatine and placebo groups
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Chart 5. Percent body fat changes in pre-and posest with loading and non-loading creatine and plad® groups
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Chart 6. Lean body mass changes in pre-and post-test wilhading and non-loading creatine and placebo groups
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Also, the participants of these three groups didsthow any significant changes in fat percent (6£1P=0.24). In
both of the experimental groups, after implementhgtraining protocol using creatine supplembaotly net mass
increased, which was higher in loading group thenrton-loading one (F=46.11, P=0.001). Mean of amch thigh

circumferences increased in loading and non-loadnogips but it did not change in placebo group. iflcecase in
creatine loading group was remarkably higher thenrton-loading one (F=42.51, P=0.001, for arm omfewence,

F=21.06, P=0.001 for thigh circumference).

DISCUSSION

In short, this study demonstrated that creatingolampentation loading (experimental group 1) coutphigicantly
influence strength index in chest press, lift amth &ront movements compared with non-loading method
(experimental group 2) and not using supplementhatk{control group); but, this effect was not sfigaint for
scout. It seems that non-significance could betdube reason that initial strength for complex erents like leg
exercises which involves multi-joint ones was natised by hypertrophy; however, it was the resulhaf/ous
compatibilities or learning. Gaining initial strahgin exercises with less complexity such as thiometuding
movement in one joint (e.g. arm front movement) wasstly the result of hypertrophy [17]. More incseain all
three groups (almost to a similar ratio of 1RM}saout movements compared with lorry arm front mightdue to
this muscle's larger size which has more strertgih smaller muscles; also, since the participaatsdthown less
interest in doing leg movements in the past, bgilaged in a regular program with more leg movemeatssed
more increase due to nervous compatibilities oartleng effect” and vice versa; because mono-joiatvements
such as arm front had been their common movememisgdprevious training programs, this increasehnlze due
to muscular hypertrophy. In fact, increased stiengt chest press, dead lift and lorry arm frontveraents was
significant in loading group compared with non-loegand placebo groups.

Besides, there was no significant change in terfrfatopercent of the participants of these thresugs. In both
experimental groups, after implementing trainingtpcol and consuming creatine supplementn, bodynrees
raised, which was significantly higher in loadingogp than non-loading one. Mean of arm and thigh
circumferences incaresed in loading and non-loadiegtine groups and did not change in placebopgrimearese

in creatine group with loading method was noticgdiigher than that of non-loading one.

In a study by Johnson et al., effect of creatinpptementation and resistance training on musclength and
displaced weight was analyzed and it was conclukaticonsuming creatine supplement during resistarning
resistancewas more effective in terms of increasedcle strength and displaced weight compared neilstance
training alone; however, the responses were vdfgrdnt [6]. Also, numerous reports have been madehort-
term supplementation effect (4-7 days) of creatinghe participants' different body composition][Irederico et
al. [1] found that consuming a high amount of dreaiand caffeine had no effect on sedentary oneédimice's
LMB composition; nevertheless, caffeine alone reesliin decreased fat percent [1]. In another rekedobert et
al. discovered that 28 days of consuming creatupplementation increased phosphocreatine of restingcle,
muscle's glycogen content and plasma volume daraiging [3]. Saremi et al. [4] studied effectseaafible creatine
and resistance training on serum myostatin and GABH.

Brinkwill et al. demonstrated that lean mass inseeeaused 80% of body weight in creatine groupebse in arm's
muscle level confirmed this lean mass increasevtiaatin line with the results of the present regeft7]. Bemben
et al. [18] studied the effect of 7 weeks of mordraye creatine consumption, resistance training laotth on

wrestlers' body composition; their results indidagesignificant difference between experimentalugrand other
two groups in terms of lean weight [18]. In additiacesearchers have concluded that combinationrexdtioe

supplementation and resistance training can credietter effect on wrestlers’ body composition caned with

resistance training alone [16], which was in linéhwvihe achieved results.

In another study, difference of weight and lean snaas not significant between two creatine andgllaayroups
[10]. This study did not support the results obgdirfrom the present study. Also, increase in theimmam

isometric strength in placebo group and a parhisfincrease in creatine group can be attributddedamiliarity of
participants with the test, their high motivatioavel in post test and also irrefutable psychatabimpact of
placebo usage.

Bemben and Lamont studied the increase of lean hwveémd size of muscular fibers following creatine
supplementation in weight lifters and concluded thavas due to the improved muscle strength aed #@bility in
lifting heavier weights after creatine supplementaf18]. In another study, Cornish observed tlmairfdays of
creatine supplementation (taking 4 g for 5 timesyeased 1.2% of lean weight in the studied padiais [9]. The
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results of these two studies were congruent witise¢hof the present research and increased body lmasseen
reported as one of the most stable findings in sesficreatine supplementation.

Various studies have reported weight and body nresesase in the range of 0.9 to 2.5 kg following@ Blays of
creatine supplementation (20-25 g per day) [18]nMmvestigations have confirmed positive effectcoéatine
loading on muscle's isometric and isotonic stremmttformance [18]. The reason explained for thisaase is that
creatine supplementation incareses creatine camtiem and intramuscular phosphocreatine and sulesely
increases ATP rebuilding capacity, which is dingctlated to the increased force. Increased adskitgsio high
ATP level during maximum task might explain imprdvauscle strength after consuming creatine suppiefié8].
Some believe that, since creatine makes athletek @t more intensely, stimulation for their incsed training
severity could result in higher hypertrophy andstHaading to increased body weight and lean wejgBj.
Generally, it seems that improvement and increaseuscular mass is probably the result of combiaih¢hree the
mentioned cases.

The results of present study implied that creatimesumption in loading method was more useful thletes; but,

the existence of numerous contradictory informatmimout effect of creatine supplementation on agklet
performance and extensive and growing use of titistance, particularly by teenagers and young pespb have

recently developed growing interest in sport (e&kyc bodybuilding) due to their belief in highpositive effect of

this substance emphasize the necessity of morasxéestudies in this field.

CONCLUSION

Possetive efecct of the results: creatine suppigatien brings Changes in muscle strength Weigldt \2olume

And body composition And considering the fac théeinational organization of sport Creatineas A dlcam

unauthorized It is not known , The Coaches Athle@fficials and team sports nutrition recommendéds Rrticle

Added to the diet.according to the results of thesent studies it is recommended .for more effgst Loading

methodis,However there are still many questiorsutithe effects of cratine. we hope in the futukesearchers
could answer to these questions.

Suggestions for future research

1- This study is Just for Bodybuilders; therefdrs Research on Other sports in which Creatindsusemmon can
be beneficial.

2- This study is Just for Gentlemen was perforrieat, similar to this study In the case of womem®e effective.
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