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Creatine supplementation does not improve
physical performance in a 150 m race
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Creatine supplementation has been shown by several authors to improve physical
performance in very high intensity, intermittent, exercises. The effect on perfor
mance, as well as in plasma creatine and lactate concentrations has been studied in a
group of twelve sprinters of national class when running a distance of 150 m on two
occasions, before and after creatine (or placebo) supplementation for the previous
three days. The most important differences in the biochemical parameters analyzed
have been in plasma creatinine concentration, wich increased substantially both
before and after the race in the group that had received a daily supplement of 25
grams of creatine monohydrate for the previous three days. Creatine supplementa
tion, therefore, did not improve physical performance, in the conditions, when run
ning a 150 m distance.
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Sprinters muscles show, generally, a
higher concentration of phosphorylcrea
tine than those of long distance runners.
On the other hand, depletion of phos
phorylcreatine muscle stores has been
associated with the appearance of periph
eral fatigue (9, 10)
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Oral creatine supplementation in
creased plasma creatine concentration as
well as the creatine content in skeletal
muscle (7), a change that was the more
important the lower the initial values
were. Creatine uptake by muscle appears
to be higher during the first days of sup
plementation, the renal excretion progres
sively increasing thereafter. The creatine
content, which is present at approximate
ly 60 % as phosphorylcreatine, increases 
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after supplementation in relation to the
amount of exercise performed by each
particular muscle group (6, 7). A daily 20
g creatine supplementation for 5 days is
followed by a muscle phosphorylcreatine
content increase, observed both by
analyses of muscle biopsy samples and by
magnetic resonance spectroscopy scan,
while accelerating the rate of phosphoryl
creatine resynthesis (4).

The changes observed in sport perfor
mance after creatine supplementation
appear to be quite variable according to
the scant literature on this topic. Thus,
BALSOM et aL (1) have observed that in
dynamic high intensity exercises, of 4 to
24 minutes of duration, performance was
lower after creatine supplementation. On
the other hand, (8) a significant improve
ment in the final run of a 4 by 300 m race
and in the trials of a 4 by 1000 m race has
been reported (8), as well as an improve
ment on muscle torque during repeated
bouts of maximal voluntary contraction
(3).

The aim of the present study was to
determine if oral creatine supplementation
would enhance the performance of high
intensity, continuous exercise in contrast
to that of highly intense but intermittent
exercises. As phosphorylcreatine is the
most important source of energy during a
substantial part of a high speed race, an
improvement in performance in this type
of trial would be expected, had the muscle
a larger amount of both creatine and
phosphocreatine, available.

Materials and Methods

Twelve sprinters with an average of
21.4 (SD 3.0) years of age, a body mass of ’
65.8 (SD 8.6) kg and a height of 175.0 (SD
5.1) cm took part in this study after hav
ing been informed about the aim and the
characteristics of the same. All partici
pants had been sport practitioners for

more than six years with an average train
ing volume of 20 h per week and their
record performance was at national Span
ish category level.

All the trials were done outdoors and
separately for each individual who ran a
distance of 150 m, on two occassions, on a
track of tartan, at the highest speed possi
ble. In each case, the different tests were
performed at the same day’s time.

All participants performed one trial
without creatine supplementation, used as
a control. Two weeks later they repeated
the same trial having half of them ingest
ed, during the previous 3 days, 25 g of cre
atine monohydrate per day (in dosages of
5 g) dissolved in a total volume of 275 ml
of water flavoured with lemon juice, in
order to mask the sample, and the other
half having ingested “supplementation” of
plain water flavoured in the same way.
The individuals were assigned to their
respective group at random and the
administration of the different beverages
was done following a double blind proce
dure.

During each trial session, blood sam
ples were obtained from an antecubital
vein on resting conditions, just before the
warming up period, as well as fifteen min
utes after finalising the trial. In each blood
sample glucose and creatinine concentra
tion were determined by means of suitable
enzymatic methods, using a “dry chem
istry” procedure (Reflotron, Boehringer
Mannheim GmbH, Mannheim, Ger
many).

In addition, capillary blood samples
were obtained from the ear lobe immedi
ately before the trial and 3, 5 and 7 min
after it during the recovery period. Capil
lary blood samples were used to deter
mine blood lactate concentration by
means of an enzymatic method that uses
lactate oxidase immobilised within a three
layer membrane that fits into a platinum
electrode (YSI 23L Blood lactate analyser,
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'YSI Inc, Yellow Springs, Ohio, USA).
"The amount of sample used for lactate
•determination was 25 pl and that required
for each of the blood chemistries was
32 pl.

Data were analysed using a two-way
analysis of variance (ANOVA) with
repeated measures. Null hypothesis was
rejected for p < 0.05.

Results

In the creatine group no statistically
significant differences have been observed
between the performance times of the first
and the second trials (mean difference =
-0.14 s, p > 0.05), although a tendency for
a better performance during the second
trial has been observed. The same results
took place in the placebo group (mean dif
ference = -0.26 s, p > 0.05). The perfor
mance times of the components of the two
groups have been compared with each
other. Those corresponding to the first
trial showed no significant differences
between the “placebo” and the “creatine”
group (mean difference 0.1 s, p>0.05). The
times achieved during the second trial 

were practically identical despite the fact
that the components of the “creatine”
group had ingested a supplement of 25 g
of creatine daily during the three days
previous to the test.

The plasma lactate concentration of the
samples obtained before the trials and at 3,
5 and 7 min of the recovery period
showed no significant differences between
the two groups either in the first trial or
the second one.

The creatinine plasma concentration in
the samples obtained during the second
trial showed a substantial increase, after
the daily 25 g creatine ingestion for the
previous three days, both in those corre
sponding to resting conditions (with a
mean increment of 83.4 mmol/1 with
respect to those of the first trial, p < 0.01)
as well as in those corresponding to the
samples obtained 15 min after finishing
the trial (with a mean difference of 98.6
mmol/1, p = 0.01) (table I)

In relation to the plasma creatinine val
ues, there were no statistically significant
differences in the samples obtained before
the supplementation between the two
groups (the placebo and the creatine

*p < 0.05.

Table I. Performance time (s) and plasma lactate, glucose and creatine values (mmol/1) before and after
supplementation (mean ± SE).

Before supplementation After supplementation
Placebo Creatinine Placebo Creatinine

Time 17.9 ±0.8 17.8 ±0.7 17.7 ±0.7 17.7 ±0.7
Lactate Pre-Race 3.02 ± 0.22 2.70 ±0.14 3.70 ± 0.31 3.46 ± 0.34
3 min Lact. 7.62 ± 0.29 7.23 ± 0.51 8.08 ± 0.43 8.44 ± 0.62
5 min Lact. 9.01 ± 0.36 8.09 ± 0.41 9.91 ± 0.27 9.45 ± 0.66
7 min Lact. 9.20 ± 0.29 8.18 ±0.45 9.66 ± 0.32 8.60 ± 0.58
Glucose Pre-race 4.74 ± 0.2 4.48 ±0.17 4.62 ± 0.33 4.14 ±0.33
Glu.Recovery 6.10 ±0.4 5.70 ± 0.28 6.06 ± 0.19 5.90 ± 0.36
Creatinine Pre-Race 92.1 ± 4.4 100.0 ±5.2 101.8 ±7.0 183.4 ±24.6*
Creatinine Recov. 104.4 ±6.1 112.8 ±5.2 132.5 ±6.1 211.4 ±27.2*
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groups). However, and as expected, plas
ma concentration values were much high
er in the creatine group than in the place
bo one after the three days of supplemen
tation with a mean difference between the
samples obtained immediately before the
trial of 81.6 mmol/1 (p - 0.009) and a dif
ference of 78.9 mmol/1 (p - 0.02) between
the samples obtained in each group after
finishing the race.

Discussion

Oral creatine supplementation has been
shown to be able to increase muscle crea
tine and phosphocreatine availability (7).
The increased phosphorylcreatine content
induced by such dietetic manipulation
would delay the development of fatigue
during repeated bouts of maximal exercise
in man (3) and, eventually, improve phys
ical performance. The availability of phos
phorylcreatine appears to be the limiting
factor for the continuation of a maximal
intensity physical effort, the depletion of
the phosphorylcrcatine reserve muscle
during intensive exercise being associated
with the onset of muscle fatigue (9, 10).

Data obtained by Harris et al. (7),
indicate that creatine ingestion for a peri
od of time resulted in its muscle content
increase, within a few days, and that a fur
ther increase in the muscle store was pos
sible when supplementation was com
bined with regular exercise; at any rate,
the total creatine maximun concentration
that can be achieved appears to be around
150 mmol/kg dry weight (from a mean
initial value of 124 mmol/kg dry weight).
Of the total amount of creatine present in
muscle, around 67 % appears to be in the
form of phosphorylcreatine, before the
oral supplementation, with a mean con
tent of 84.2 mmol/kg dry weight muscle
and 61 % after creatine supplementation,
with a mean content of 91 mmol/kg dry 

weight muscle. Muscle ATP content is not
affected by changes in total creatine con
tent (7).

Although Greeniiaif et al. (5) have
shown that a group of six subjects were all
able to sustain peak isokinetic torque pro
duction at a high level during repeated
bouts of maximal voluntary contraction
after a regime of oral creatine supplemen
tation and Harris et al. (7) have reported
an improvement in repeated running
times with creatine supplementation, we
have not observed any improvement in
physical performance after supplementa
tion with oral creatine for three days
before a sprint race, with a daily intake of
25 g of creatine monohydrate, ingested in
doses of 5 g. The performance times when
running a distance of 150 m on two differ
ent occasions (before and after supple
mentation with a placebo or with creatine)
were minimal, with a mean difference of
-0.10 s (p = 0.5) for the race before sup
plementation and no difference after sup
plementation (< 0.01 s difference).

It could be argued that the period of
supplementation was shorter than that
used by Harris et al. (8) who adminis
tered oral creatine for 6 days. However,
plasma creatinine concentration rose
about 80 % in basal conditions and
around 60 % after finishing the race when
on the creatine supplementation, which
would suggest that the creatine levels
achieved have been high enough to influ
ence muscle total creatine concentration.

Although the components of each
group have performed the same amount
of work, it can be observed that lactate
accumulation tends to be lower in the
group that had ingested a supplement of
creatine during the previous three days
(peak lactate accumulation 9.96 mM in the
“placebo” group versus 9.56 mM in the
“creatine” group). At the same time, the
A-lactate values tend to be lower but not
significant, in the group that had received 
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the creatine (6.26 for the placebo versus
6.10 for the creatine group). In this
respect, it has been observed (11) that
immediately after the fifth repetition of a
standardised 6 s bout of high intensity
exercise, the muscle lactate accumulation
was 70 % lower after than before creatine
supplementation. On the other hand, no
differences in peak blood lactate accumu
lation has been observed, when perform
ing three 30 s bouts of maximal isokinetic
cycling, between a placebo group and one
that had received a 20 g/day creatine sup
plement (2).

Creatine supplementation may im
prove the performance of intermittent
high intensity exercises due to the greater
availability of total creatine which would
allow a higher rate of phosphorylcreatine
resynthesis. As this is done through the
transfer of a high energy phosphate from
ATP -generated by oxidative phosphory
lation in the mitochondria- to creatine, a
minimum time is needed for the oxidative
systems to replenish the stores of phos
phorylcreatine, depleted by the bout of
high intensity exercise, approximately 2
min, according to GREENHAFF et al (3). In
contrast, in single high intensity continu
ous exercises, such as that performed in
our study, the high rate of ATP utilization
for a longer period of time cannot be sat
isfied by a corresponding rate of phos
phorylcreatine resynthesis, even when
larger amounts of creatine are available. In
these circumstances, the limiting factor
appears to be the rate of ATP regenera
tion, by the creatine kinase transference
system, and not to the total amount of
phosphorylcreatine available or the capac
ity or rate of the mitochondria to regener
ate phosphorylcreatine.
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Se ha sugerido que la suplementacion con
creatina puede dar lugar a una mejoria en el
rendimiento fisico en esfuerzos de caracter
intermitente de alta intensidad. En el presente
trabajo se estudia el rendimiento, asi como las
concentraciones plasmaticas de creatinina y de
lactato, en un grupo de 12 velocistas de nivel
nacional que corrieron una distancia de 150 m,
a la maxima velocidad posible, en dos oca-
siones distintas, una antes y otra despues de la
suplementacion con 25 g de monohidrato de
creatina, o placebo, durante los tres dias pre-
vios a la prueba. Las diferencias mas impor-
tantes en los parametros bioquimicos analiza-
dos se han observado en la concentracion de
creatinina plasmatica que, en el grupo que
recibio el suplemento de creatina, aumento
sustancialmente en las muestras obtenidas
tanto antes como despues de la carrera. En las
condiciones en las que se ha realizado este tra
bajo, la suplementacion con creatina no da
lugar a un aumento en el rendimiento en una
carrera de 150 m, a velocidad maxima.

Palabras clave: Creatina, Rendimiento, Ayudas
ergogenicas.
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