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Effect of different doses of creatine supplementation on
endogenous creatine synthesis
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Creatine (Cre) has been widely used as a nutritional ergogenic aid among athletes since the middle of the 1990s(1) but has not been
categorised as a stimulant. Athletes often take a greater dose of Cre for a longer period in order to obtain a rapid, high and longer
ergogenic effect(2). L-Arginine:glycine amidinotransferase (L-AGAT) in the kidney is regarded as a key enzyme in endogenous Cre
synthesis in mammals, and guanidinoacetic acid (GAA) is the precursor in this synthesis(3). The present study has investigated the effect
of supplementation with 0, 0.75, 1.5, 3.0 and 6.0 g Cre/kg body weight per d for 4 weeks on L-AGAT activity and GAA concentration in
the kidneys and total Cre in the gastrocnemius muscle in adult male Sprague-Dawley rats. L-AGAT activity and GAA concentration in the
kidneys decreased (%) by 19.5, 42.6, 61.9 and 66.5, and 5.9, 13.7, 23.8 and 24.5 respectively in the groups supplemented with 0.75, 1.5,
3.0 and 6.0 g Cre/kg per d for 4 weeks. The total Cre in the gastrocnemius in the supplemented groups increased (%) by 7.1, 8.5, 12.6 and
13.7 respectively. The weight of the gastrocnemius in the groups receiving 0.75, 1.5 and 3.0 g Cre/kg per d also increased significantly (see
Table). No significant differences were found in the body weights among the groups supplemented with 0, 0.75, 1.5 and 3.0 g Cre/kg per d
for 4 weeks (Table). However, the body weight of the group receiving 6.0 g Cre/kg per d was significantly less than that of the control
group (Table). After 3 d of supplementation diarrhoea was observed in all the rats in the group receiving 6.0 g Cre/kg per d, and persisted
for the remainder of the supplementation period, which probably explains the loss in body weight. No significant differences were found
in the serum Cre kinase activity and serum creatinine among the five groups. L-AGAT activity was positively correlated with the
concentration of GAA (n 50, r 0.80, P<0.001). The Cre intake was, however, negatively correlated with the L-AGAT activity (n 50,
r 0.87, P<0.001) and the concentration of GAA (n 50, r 0.75, P<0.001).

Cre (g/kg per d) n

Body weight (g) Gastrocnemius weight (g)

Mean SD Mean SD

0 10 365.2 36.0 2.02 0.17
0.75 10 379.4 23.7 2.33** 0.24
1.5 10 374.8 19.6 2.19* 0.10
3.0 10 371.8 21.8 2.27** 0.20
6.0 10 340.6** 31.0 2.05 0.19

Mean values were significantly different from that for the control group (without Cre supplementation): *P<0.05,
**P<0.01.

These results indicate that in rats L-AGAT activity and GAA concentration could be rapidly reduced by supplementation with 0.75–
3.0 g Cre/kg per d, which is equivalent to 10–40 g Cre/d (67 kg body weight) in human subjects(4), suggesting that high-dose Cre sup-
plementation may result in depression of endogenous Cre metabolism and may have potential adverse effects on the body. Little is known
about the effect of high-dose Cre supplementation on the immune system, the results of a follow-up study of immune function will be of
interest.
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