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Development of a noninvasive muscle conditioning determination method using 13C
glucose stable isotope breath test
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In this research Eroject, we succeeded in quantitatively demonstrating the
difference in glucose metabolic capacity between athletes and untrained individuals using a
13C-glucose breath test. Breath tests were performed on long-distance runners, both fasting and
glucose loading conditions. As a result, athletes showed significantly lower values in both test
conditions compared to untrained individuals. Fasting indicates liver metabolism, while glucose
loading reflects whole-body glucose metabolism. We were able to show that carbohydrate utilization
in the whole body, including the liver, differs from that of untrained individuals. It is
significant that we have shown that this breath test is useful as a method for quantitatively
demonstrating glucose metabolism non-invasively. We aim to apply this as an indicator of
conditioning for athletes.



13C

13C

GLUT4

MRI

18

Glycogen Synthase (GS)

GLUT2
13C
13C
12C 13C
13C
13C
7
50
18 22 18
22 13 13C
13C
13C
13C
Fig.1
13C
Fig.2



-]

I excreation (mmaol/h)

20 *
e = |5
0.5 - =0== Runner (n= 15) —
=& Cuontrol (n = 13)
1.5
g
E 10
]
o
= 05
0 T T T T T J 0.0
0 L] 120 180 240 300 360 Control Runner

Time (min)

Fig. 1 Comparison of 13C excretion without OGL.

Panel A: Kinstic curves of rumners (O, n = 15) and controls (@, n = 13) for 13C axcration fmmelimin) varsus
slapsd time {min) after 13C-slecose administration (100 mg). Panel B: Arss under curves for 360 min
(ATUC360; mmel) of runners {open bar) varsus controls (closad bar), caleslatad from loinatic curves inpanael 4
Diouvble asterisles (##) in both pands indicate statistical siznificance (p< 0.0 1) sing Mann Whitney T tast.
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Fig, 2 Compansonof 13C exeretionwith OGL.
Panel A: Kinstie curves of runnars (), n = 16) and controls (@), n = 13) for 13C emerstion (mmolimin) verses slapsed
time (min} after administration of 13C-glucoss (100 mz) for test and non-labellzd slucoss for trizgering of insulin-
secration (30 g} Panel B: Area under curves for 360 min (AUC360; mmol) of rummers {open bar) versus controls
(clos=d bar), calevlated from kinstic curves in pansl A Asterisks in both pansls indicate statistical significance (¥, p <
0.01; *, p<0.03) vsing Mann—Whitney L test.
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