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Abstract The physiological functions of expiratory isoprene, which is abundantly contained
in human breath, are not well known. Recently, breath isoprene has been proposed to be related
to oxidative stress, although no direct evidence has been reported. Therefore, the purpose of
this study was to investigate the relationship between breath isoprene and oxidative stress sta-
tus. Ten healthy male subjects performed a 20-min submaximal step-load cycling exercise, the
intensity of which corresponded to a 60% peak oxygen uptake after a 10-min rest. Breath iso-
prene excretion during the exercise was calculated from the product of minute ventilation and
isoprene expiratory concentration. To evaluate the oxidative stress, we collected blood samples
from the subject’s fingertips before and immediately after the end of the exercise, and then
diacron reactive oxygen metabolites (d-ROMs), which is an index of oxidative stress level, and
biological antioxidant potential (BAP), which is an index of antioxidant potential, were mea-
sured. The breath isoprene concentration at the rest was significantly positively correlated with
the ratio from BAP to d-ROMs (BAP/d-ROMs), which is an index of latent antioxidant poten-
tial (r = 0.63, P < 0.05). Furthermore, the change in breath isoprene excretion from before to
after the exercise was significantly negatively correlated with the change in d-ROMs (r =-0.73,
P < 0.05) and positively correlated with the change in BAP/d-ROMs (r = 0.88, P < 0.01). These
results suggest that isoprene might play a role in the control of oxidative stress.
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Table 1. Characteristics of study subjects.
Age Height Body mass BMI VOzpeak isoprene pj,
Subjects (years) (cm) (kg) (mL/min) (ppb)
a 22 169.6 53.8 18.7 1625 146.5
b 21 169.3 554 19.3 2527 142.4
c 20 169.4 67.4 23.5 2767 177.3
d 21 180.6 83.3 25.5 3299 103.0
e 38 172.6 65.2 21.9 2971 70.2
f 21 181.7 70.1 21.2 3029 148.9
g 19 177.0 66.8 21.3 2545 66.0
h 21 177.5 68.5 21.7 3655 136.2
I 18 183.5 72.9 21.6 3153 157.1
J 20 163.2 70.9 26.6 3450 84.6
Mean 22 174.4 67.4 22.1 2902 123.2
SE 2 2.1 2.7 0.8 183 12.4

BMI: body mass index
VOzpeax: peak oxygen uptake

isoprene pL: isoprene concentration at rest before the start of the exercise
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Fig. 1 Experimental protocol of the submaximal exercise testing.
BL (Baseline): rest before the start of the exercise

{2 collection timing of exhaled breath

The exercise load was a 60% VOzpeax 0f each subject.
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Fig. 2 Relationships between isoprene g and d-ROMs (A),
BAP (B) or BAP/d-ROMs (C) at rest.

isoprene pL: isoprene concentration at rest before the start of
the exercise

d-ROMs (diacron reactive oxygen metabolites), BAP (biologi-
cal antioxidant potential) and BAP/d-ROMs (latent antioxi-
dant potential) are the values at rest before the start of the
exercise.

r: correlation coefficient

R%: coefficient of determination
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Fig. 3 Time course of minute ventilation (V) (A), isoprene concentration (B), and isoprene ex-
cretion (C) before, during and after the submaximal exercise testing.

Values are means = SE (n = 10).

*: significant difference vs. Rest (Baseline) (P < 0.0001)
Isoprene excretion (C) was calculated from the product of Vi (A) and isoprene concentration (B).

Table 2. d-ROMs, BAP and BAP/d-ROMs before
and after the submaximal exercise testing.

Before After
d-ROMs (UCARR) 257x11 285+ 15*
BAP (umol/L) 2125%58 2475x70%*
BAP/d-ROMs 8.4+0.3 8.9+0.6

Values are means = SE (n = 10).

*: significant difference vs. Before (P < 0.01)
d-ROMs: diacron reactive oxygen metabolites
BAP: biological antioxidant potential
BAP/d-ROMs (the ratio between BAP and d-
ROMs): latent antioxidant potential
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Table 3. Relationships between Aisoprene yuax-pL, isoprene AUC or isoprene CRT and Ad-

ROMs, ABAP or ABAP/d-ROMs.

Aisoprene wax-BL isoprene AUC isoprene CRT

r P r P r P
Ad-ROMs -0.18 0.63 0.03 0.93 -0.25 0.49
ABAP -0.05 0.89 -0.15 0.70 -0.05 0.89
ABAP/d-ROMs 0.11 0.77 -0.10 0.78 0.43 0.29

Aisoprene yax-pL: iSoprene excretion calculated as difference between rest before the start
of the exercise and maximum value at onset of the exercise

isoprene AUC: area under the curve of the isoprene excretion during the exercise

isoprene CRT: convergent response time of the isoprene excretion to the exercise
Ad-ROMs (diacron reactive oxygen metabolites), ABAP (biological antioxidant potential)
and ABAP/d-ROMs (latent antioxidant potential) were calculated as differences between
the values of rest before the start of the exercise and the exercise-end.

r: correlation coefficient
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Fig. 4 Relationships between isoprene pr-rec and A d-ROMs
(A), ABAP (B) or ABAP/d-ROMs (C).

Aisoprene pL rec: iSOprene excretion calculated as difference
between before and after the exercise

Ad-ROMs (diacron reactive oxygen metabolites), ABAP
(biological antioxidant potential) and ABAP/d-ROMs (latent
antioxidant potential) were calculated as differences between
the values of rest before the start of the exercise and the
exercise-end.

r: correlation coefficient

R?: coefficient of determination
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