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Abstract

To evaluate the changes in muscle energetics following NaHCO; intake, we measured the
phosphorus-31 nuclear magnetic resonance (3P NMR) spectra of human muscle in vivo during
exercise. Seven male subjects performed two trials, a NaHCO, (Alka. Tr.)and a NaCl trial
(Cont. Tr.), on two occasions, P NMR spectra were obtained serially during leg-elevating
exercises, Before and during exercise, the intracellular phosphocreatine (PCr), inorganic phos-
phate (Pi) and pH were determined from the NMR spectra. The decrease of intracellular pH
during exercise showed a tendency to be inhibited by NaHCO, intake, and the intracellular
pH at the end of the exercise was 6.69 for Alka. Tr. and 6.51 for Cont. Tr. The decline of the
PCr/(PCr+ Pi)ratio during exercise was not influenced by NaHCOj intake, The PCr/(PCr+Pi)
ratio was related exponentially to the intracellular pH. A remarkable decline of PCr/(PCr+Pi)
ratio occurred until the intracellular pH fell to about 6.7, but did not decrease below that. It
was suggested that the intake of NaHCO, could decrease the rate of fall in the intracellular
pH during exercise, and that the PCr store could be influenced by the intracellular pH when
the pH was above 6.7, but not below that level,

(Jpn. J. Phys. Fitness Sports Med. 1991, 40 : 493~500)
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Fig. 1. Exercise protocol.
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Table 1. Changes of blood parameters pre—, post-drink, and immediately after
exercise.
Blood pH Blood La Blood HCO;-

Control Alkalosis Control Alkalosis Control Alkalosis
pre-drink 7.35+0,01 7.35+0.01 0.774-0,08 0.69+0.11 263+05 262403
post-drink 7.34+0.01 7.40+0.011% 0.834+0.11  0.79+0.12 274405 31.2+05%%
post-Ex. 7.34+0.01 7.4030.01% 25340.20% 2.63+0.341 2244021 24.840.3%*

Values are means+SE. Significance of differences compared to pre~drink value : ¥ P<0.01,
Significance of differences compared to post-drink : £ P<{0.01. Significance of differences

between trial ; * P<{0.05 ; ** P<0,01
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Fig, 2, Change of intracellular pH pre-, post—
drink, and during exercise. Values are mean-
SE. Symbols are assigned for Cont. Tr. Oy
and Alka, Tr, (@).
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Spectra from 3P NMR at the end of Ex. IIl, (a) : Spectra of a subject (J. S.) who »

showed the effect of NaHCO, intake. (b) : Spectra of a subject (T, O.) who showed no
effect of NaHCO; intake. Alka. Tr. (upper), Cont. Tr (bottom).
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Fig, 4, Change of PCr/(PCr+Pi) ratio pre-,

post-drink, and during exercise, Values are
mean+ SE. Symbols are assigned for Cont, Tr.
(O)and Alka. Tr. (@).
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Relationship between intracellular pH and PCr/(PCr+Pi). Symbols are assigned

for Cont. Tr. (O), Alka. Tr. (@), and resting level (A). Each symbols (O and @) are
values of each subjects. Curvilinear line is PCr/(PCr+Pi)=0.013+¢%43PH ] 29410-1%
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