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INTRODUCTION  

 
 

Creatine (CR; α-methylguanidinoacetic acid) is a 

nitrogenous compound synthesized in the liver and 

pancreas from the amino acids arginine, methionine, 

and glycine. Dietary sources of CR include meats and 

fish, however, large amounts must be consumed to 

obtain 1-2 gram quantities (1,4,5). In skeletal muscle, 

CR is primarily stored as free CR and 

phosphocreatine (PC), a high energy compound that 

serves as the primary fuel reserve for the re-synthesis 

of adenosine triphosphate (ATP) during and following 

intense exercise.  Therefore, rapid depletion of 

muscle PC is believed to be a limiting factor when 

performing maximal anaerobic work.  

 

Several studies have shown that CR loading (20 g·d-1) 

for 5-7 days increases intramuscular stores of PC by 

10 – 20% which, in turn, accelerates the rate of ATP 

re-synthesis (1,3,4). Therefore, dietary CR 

supplementation may provide a greater stimulus for 

training by reducing the recovery time between 

successive bouts of exercise, which allows for greater 

overload resulting in increases in muscle strength, 

size (hypertrophy), and myosin heavy chain 

expression in type II fibers (1,3,4).  A considerable 

number of studies have reported that short-term CR 

supplementation improves maximal strength and 

power (5-15%), work performed during sets of 

maximal effort muscle contractions (5-15%), single 

effort sprint performance (1-5%), and work 

performed during repetitive sprint performance (5-

15%) (1,2,3,4). 

   

Most CR products contain a considerable amount of 

dextrose (sugar), since early research suggested that a 

large insulin spike enhanced CR uptake into muscle 

(2). However, a more recent study (5) found that CR 

uptake is dependent upon sodium, not insulin.  This 

led to the formulation of products that contain higher 

amounts of sodium and no dextrose; therefore, these 

products are also Calorie free. Few studies have 

compared the efficacy of these ‘sugar free’ CR 

products to more traditional formulations that include 

dextrose. Therefore, the purpose of this study was to 

compare the effect of two different CR formulations 

on upper and lower body  strength and muscular 

endurance following 5 d of loading in resistance 

trained men.  

 

  

 

 

Table 1. Results for groups by treatment  
        

                       Baseline                    5 d            % Change 

SOD (n = 8)   
BW (kg)       94.9  10.9               96.0  11.2   1.2 

1RM LP (kg)    361.7  80.4     364.2  84.5                3.3 

1RM BP (kg)      119.3  14.3     122.2  14.20             2.4 

VL LP (kg)            4935.9 1789.3   6426.0  3053.7        3.3  

VL BP (kg)                     2082.2  186.9          2391.3  208.7            14.8 

 

        Baseline          5 d              % Change 

DEX (n = 10)  
BW (kg)       91.7  17.1       93.0  17.8  1.4 

1RM LP (kg)    330.8  82.5     367.3  84.1           4.9 

1RM BP (kg)      113.4  32.4     118.1  33.6   4.4 

VL LP (kg)            5768.3  2080.6   5966.8  2718.0         4.9  

VL BP (kg)                     1999.3  514.9   2150.8  531.2         8.4 

 

 

        Baseline          5 d             % Change 

CTL (n = 8)  
BW (kg)       74.3  7.0              73.2  5.3  0.7 

1RM LP (kg)    303.9 71.1     307.7  71.6           2.3 

1RM BP (kg)      90.7  20.9          89.4  20.2   0.0 

VL LP (kg)            5912.4  2834.8   6456.8  2466.5        2.4  

VL BP (kg)                     1736.1  373.6   1836.7  458.2         4.4  

 

 

 

RESULTS 

 
     There were no significant differences between the 3 groups for 

BW (%Δ = 0.7% CTL to 1.4% DEX) or any strength parameters. 

The %Δ values for LP 1RM strength and VL were small and 

ranged from 2.3% (CTL) to 4.9% (DEX). The %Δ values for 

1RM BP were also small and ranged from 0% (CTL) to 4.4% 

(DEX).  Although not statistically significant, the %Δ values for 

BP VL for DEX and SOD were 8.4% and 14.8%, respectively, 

compared to 4.4% for the CTL group. The increases in 1RM 

strength for the DEX and SOD treatment groups (BP = 4.4% and 

2.4%, respectively; LP = 4.9% and 3.3%, respectively) were 

comparable to increases reported in previous studies following 5 

d of CR loading (1,2,3,4). 
 

 

 

 

 

PRACTICAL APPLICATIONS 

 
    These results suggest that there were no significant 

effects of either CR formula on BW or upper and lower 

body muscular strength and endurance compared to a 

CTL group. The finding that CR resulted in up to a 10% 

increase in BP repetitions following 5 d of 

supplementation may have some practical value. In 

addition, these findings may have implications for 

athletes who are trying to gain or lose BW over the long 

term, since loading with DEX resulted in an extra 576 

kcal/d.  
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METHODS 
  

 

Eighteen resistance trained men (X age  SD =   

29 2 yr; height = 177.4 6.2 cm, % body fat = 16.5  

4.5%) volunteered to serve as subjects for this study.  

None of the subjects had ingested CR, or any other 

dietary supplements, for a minimum of 3 months 

prior to the initiation of the study. The subjects 

randomly received one of two treatment conditions : 

(1) dextrose-free CR supplement containing 5 g CR 

citrate + 250 mg sodium (n=8; SOD) or (2) a CR 

supplement containing 5 g CR monohydrate and 36 g 

dextrose (n=10; DEX). An additional 8 resistance-

trained men (21±2 yr) were recruited for the study to 

serve as a control group (CTL).   Each treatment was 

dissolved in 16 oz water and 4 times per day for 5 

consecutive days.  

 

At baseline (BL) and following 5 d of loading, body 

weight (BW) and one repetition maximum (1RM) 

bench press (BP) and leg press (LP) were assessed 

for each subject. Following 1RM testing, each 

subject rested for 10 min and performed 3 sets to 

fatigue at 70% and 80% of their 1RM BP and LP, 

respectively, with 2 min rest between sets. The 

volume load (VL) for each exercise was calculated as 

total repetitions x load.  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Percent changes (%Δ) in BW, 1RM strength, and VL 

were analyzed using one-way ANOVA with Scheffe’ 

post hoc tests to identify significant differences 

(p<0.05). Previous test-retest intraclass correlation 

coefficients for the variables analyzed in the current 

study ranged from 0.87 for VL LP (error = 15.4%) to 

0.99 for BW (0.68% error) and 1RM BP (2.28% 

error) for young men (n = 8) measured on separate 

days in our laboratory.  


