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Short Communication

Urinary 8-oxo-7, 8-dihydro-2’-deoxyguanosine and
Biopyrrins Levelsamong Construction Wor kerswith

Asbestos Exposure History
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Abstract: It hasbeen suggested that oxidative stressisassociated with the cancer s caused by asbestos.
Since construction worker s are sometimes exposed to low levels of asbestos, we investigated whether
oxidative stresswas elevated in construction wor kerswho had been exposed to low levels of asbestos.
The subjects were 48 Japanese construction workers. The defined asbestos-exposed group consisted
of subjectswho had the history of suspected exposureto asbestos and wer ediagnosed to haveirregular
opacities or pleural plagues. We measured the amount of 8-oxo-7, 8-dihydro-2'-deoxyguanosine (8-
oxodG) and biopyyrinsin theurine of the subjects. Theresults showed that 8-oxodG and biopyyrins
levelsin the defined asbestos-exposed group were higher, although they were not statistically
significant, than thosein the control group. In addition, theurinary 8-oxodG levelstended to correlate
positively with the duration of suspected exposureto asbestos. Theseresults suggest that even low-
level asbestos exposure may induce oxidative stressand that the resulting’sthe oxidative stress might
berelated to lung cancer in construction workers.
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It has been suggested that oxidative stressis associated
with cancers resulting from exposure to asbestos because
asbestos induce oxidative DNA damage in both culture
cells'® and rats®. It has also been demonstrated that 8-
oxo-7, 8-dihydro-2' -deoxyguanosine (8-oxodG), one of the
markers of oxidative DNA damage”, increased in the urine
or blood samples of workers exposed to asbestos at asbestos
plants*19. Construction workers have a high incidence of
exposureto asbestosfrom construction materials®. Although
the average total asbestos fiber concentration in the lungs
of construction workers (6 x 10° fibers/g dry lung tissue)™

*To whom correspondence should be addressed.

was shown to be lower than those of ashestos plants workers
(7 x 108 fibers/g dry lung tissue)'?, it was considered to be
a high enough level to cause an excess incidence of lung
cancer'. Anttila et al.’? also reported that 69% of lung
cancer patients with a history of occupational exposure to
asbestos were construction workers.

Since construction workers are considered to be exposed
to lower levels of asbestos compared to asbestos plant
workers™, our research subjects, who are construction
workers, are also suspected to have been exposed to lower
levels of asbestos than those workers indicated in previous
reports™9. In this study, we investigated whether the level
of oxidative stresswas elevated in construction workerswho
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Table1l. Characteristicsof subjects

Group C Group A
The number of subject 41 7
Age 59.4 (+ 6.6) 60.1(+7.1) N.S.
Smoker (%) 87.7 100 N.S.
The number of cigarette smoked per day 233 26.7 N.S.
Subjects drunk alcohol more than twice/week (%) 72.3 67 N.S.

N.S. No significant difference between the control (Group C) and the defined asbestos-exposed

(Group A) groups.

had been exposed to low levels of asbestos.

The subjects were 48 male Japanese construction workers,
agefrom 43 to 72 (mean 59.5). All subjectswereinterviewed
by an experienced occupational health doctor concerning
their occupational histories, drinking and smoking habits,
medical history, and other lifestyle factors. The duration of
suspected exposure to ashestosfor each subject was eval uated
based on these data. Another doctor who had a specialty in
pneumoconiosis diagnosed irregular opacities and pleural
plaques by using chest x-rays films. The defined asbestos-
exposed group (Group A, n=7, mean age 60.1) consisted of
subjects who were evaluated to have the history of suspected
exposure to asbestos, and were diagnosed to have irregular
opacities or pleural plagues. The rest of subjects were
classified as the control group (Group C, n=41, mean age
59.4).

Urine was sampled from each subject in the morning and
was frozen immediately after sampling. 8-OxodG was
measured using anti-8-oxodG monoclonal antibody, N45.1
(Japan Institute for the Control of Aging, Fukuroi, Shizuoka,
Japan). Urinary biopyyrins, whichisthe oxidative metabolite
of the antioxidant bilirubin'® was selected as an indicator
to estimatethelevel of systemic oxidative stressand measured
using anti- bilirubin monoclona antibody 24G7 (Shino-Test
corporation, Sagamihara, Kanagawa, Japan).

Table 1 shows characteristics of Group A and C. All
workers of Group A were smokers who smoked 26.7
cigarette/day. Sixty seven percent of them drunk alcohol
three or more times aweek. In Group C, 87.7% workers
were smokers who smoked 23.3 cigarette/day and 72.3%
of them drunk alcohol three or more times aweek. There
was no significant differencein age, the frequency of acohol
consumed, the number of smokersand the number of cigarette
smoked/day between GroupsA and C.

The urinary 8-oxodG level of Group A (8.0 + 0.9 ug/g
creatinine) was a little higher than that of Group C (6.4 +
2.1 ugl/g creatinine) (Fig. 1). The difference was near the
border of confidence interval but was not statistically
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Fig. 1. Comparison of theamount of urinary 8-
oxodG between the defined asbestos- exposed
group (group A) and the contral group (group C).
The amount of urinary 8-oxodG was measured by
ELISA and the value was corrected by creatinine.

significant (p = 0.057). Wealso investigated the relationship
between the duration of suspected exposure to asbestos and
the urinary 8-oxodG levels of the Group A. The 8-oxodG
levels of Group A tended to correlate positively with the
duration of suspected exposure to asbestos (r=0.7, p=0.1)
(Fig. 2). Wefurther investigated whether the 8-oxodG levels
were associated with age. Therewere no correlation between
age and the urinary 8-oxodG levels of Group C (p=0.71).
The urinary biopyrrinslevel of the Group A (2.3+ 1.5 umol/
g creatinine) was slightly higher than that of the Group C
(1.9 £ 1.1 umol/g creatinine), but the difference was not
statistically significant (p=0.35).

Although the results were not statistically significant,
urinary 8-oxodG and biopyrrins levels of the Group A were
higher than those of the Group C. In addition, urinary 8-
oxodG levels of the Group A increased with the duration of
suspected exposure to ashestos. Since the urinary 8-oxodG
levels were not correlated with age, increased urinary 8-
oxodG levels of Group A might depend on the suspected
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Fig. 2. A relationship between the duration of suspected exposure
to asbestos and the amount of urinary 8-oxodG.

exposureto ashestos. Considering that asbestos had induced
oxidative stressin cells™, rats?, and asbestos plant workers
who were exposed to high levels of asbestos®™, our results
suggest that exposure to even low levels of asbestos also
increase oxidative stress level. Since 8-oxodG induces
genetic mutation*?, the increased oxidative stress induced
by asbestos may be associated with lung cancer in
construction workers. The measurement of urinary 8-oxodG
might be a reliable supplemental way to assess the cancer
risk of construction workers who have been exposed to
asbestos in addition to routine chest x-ray diagnosis. Due
tothelimitation of the sample sizein thisstudy, further studies
are needed to determine the validity of our recommendation.
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