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Sex differences in levels of oxidative stress biomarkers among
Japanese university students

Tomoko Arai

Summary This study aimed to investigate oxidative stress levels in Japanese university students.
Since the oxidative stress levels are evaluated by balance between oxidation degree and antioxidant
defense capacity, diacron-reactive oxygen metabolites (d-ROMs) and biological antioxidant
potential (BAP) levels of 119 healthy university students were measured as their biomarkers
respectively, using heparin plasma from fingertip blood. Oxidative stress index (OSI) was
calculated according to the following formula: OSI = (d-ROMs/BAP) X 8.85.

There was no correlation between d-ROMs and BAP levels in both male and female students.
Although there was no significant difference between male and female students in BAP levels,
d-ROMs and OSI levels in female students were significantly higher than in male students.

The d-ROMs and the BAP levels appeared to be regulated by different biological mechanism.
Furthermore, this study revealed that females had been exposed to both higher oxidation degrees

and elevated oxidative stress levels compared with males since their early twenties.

Key words: Oxidative stress, Oxidation degree, Antioxidant defense capacity, Diacron-reactive
oxygen metabolites (d-ROMs), Biological antioxidant potential (BAP)
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Fig. 2 Frequency distribution of d-ROMs levels by sex.
d-ROMs values obtained from 26 males and 93 females divided into 19 ranges. The 19 ranges were classified into
six categories (I ~ VI) according to the clinical significance defined by International Observatory of Oxidative
Stress.
1 Normal level, II: border-line level, III: slightly high level, IV: moderate high level, V: high level, VI: very high
level.
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Fig. 3 Frequency distribution of BAP levels by sex.
BAP values obtained from 20 males and 47 females divided into 11 ranges. The 11 ranges were classified into six
categories (I ~ VI) according to the clinical significance defined by International Observatory of Oxidative Stress.
None of the study subjects fell within the category of V or V1.
I : Normal level, II: border-line level, III: slightly low level, IV: low level, V: very low level, VI: extremely low
level.
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Fig. 4

Box Plots of d-ROMs (A), BAP (B) and OSI (C) levels by sex.

A: The distributions of d-ROMs values obtained from 26 males and 93 females were represented with Box Plots.
d-ROMs levels were significantly higher in females than in males (* P<<0.0001).

B: The distributions of BAP values obtained from 20 males and 47 females were represented with Box Plots. There

was no significant deference between males and females in BAP levels (P=0.11).

C; The oxidative stress index (OSI) was calculated according to the following formula proposed by Fukuda et al.:
OSI = (d-ROMs/BAP) X 8.85. OSI levels were significantly higher in females than in males (% P<0.0001).
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