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'H-NMR Spectroscopic Analysis of Metabolites in Skeletal Muscles of Rats :
Physiological Significance of Creatine, Taurine, and Anserine

Yoshichika YOSHIOKA, Sigeyuki NAKAYA, Kazuyoshi NAKAMURA,
Junko HiraNO, Manabu KUBOKAWA

Department of Physiology II, School of Medicine, Iwate Medical University
19-1 Uchimaru, Morioka 020-8505

Using 'H-NMR spectroscopy, the contents of lactate (LAC), creatine (CRN), taurine (TAU), an-
serine (ANS), and carnosine (CAR) in masseter muscles (MM), long extensor muscles of digits
(EDL), and soleus muscles (SOL) of variously aged rats were measured. Male Wistar rats, aged 3
weeks, were purchased and fed ad libitum without any drug treatment or exercise. The muscles of
the rats at ages 6, 9, 12, and 18 weeks were dissected after decapitation, and used for the analysis of
metabolites. CRN was found to be raised, dependent on age, in MM but not EDL or SOL. The con-
tent was higher in MM and EDL (fast twitch) than in SOL (slow twitch). There was significant posi-
tive correlation between CRN and LAC (P <0.00001, r=0.79). TAU and ANS showed age related
increases in all three muscle groups. CAR was lower in MM than in EDL and SOL, and showed no
age dependence in all muscles. These results suggest that CRN reflects the capacity of an anaerobic
glycolysis of the muscles and that both TAU and ANS can be used as an index of the muscle develop-

ment.
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