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Objectives : Polycyclic aromatic hydrocarbons (PAH) and
toluene have been reported to induce reactive oxygen
species and oxidative stress. This study was performed to
investigate the effects of low level exposure to PAHs or
toluene on the lipid peroxidation level in elementary school
children and the elderly in a rural area.

Methods : Forty seven elementary school children and 40
elderly people who were living in a rural area and not
occupationally exposed to PAH or toluene were the
subjects of this study. Information about active or passive
smoking and diet was obtained using a self-administered
questionnaire. The urinary 1-hydroxypyrene (1-OHP), 2-
naphthol, hippuric acid and thiobarbituric acid reactive
substance (TBARS) concentrations were measured, and
these values were corrected with the urinary creatinine
concentration.

Results : In school children, the geometric means of the
urinary 1-OHP, 2-naphthol, hippuric acid and TBARS levels
were 0.02 zmol/mol creatinine, 0.47 gmol/mol creatinine,
0.14 g/g creatinine and 0.95 #mol/g creatinine, respectively.

Those values for the elderly were 0.07 gmol/mol creatinine,
1.87 gmol/mol creatinine, 0.11 g/g creatinine and 1.18 g
mol/g creatinine, respectively. The mean levels of urinary 1-
OHP, 2-naphthol and TBARS were significantly higher in
the elderly subjects than in the children. The urinary
TBARS level was not correlated with the urinary 1-OHP, 2-
naphthol and hippuric acid, but they were correlated with
the age of the subjects.

Conclusions : These results suggest that low level
inhalation exposure to PAH or toluene does not markedly
increase lipid peroxidation, and age is a significant
determinant of lipid peroxidation.
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Key words : Polycyclic aromatic hydrocarbon (PAH),
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Hippuric acid, Thiobarbituric acid reactive
substance (TBARS).
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Table 1. General characteristics of study
subjects
Children The elderly
(n=49) (n=40)
Age (year),(Mean + SD)  118+08 604449
Gender, N(%)
Male 19(38.8) 22(55.0)
Female 30(612) 18(44.0)
Smoking status, N(%)
None 20(40.8) 14(35.0)
Passive 29(59.2) 20(50.0)
Active 6(150)
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Table 2. Distribution of urinary 1-hydroxypyrene concentration
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Group Geometric mean (GSD") Range
Children Total 0.02(5.37) 0004-0.122
Gender Males 0.02 (6.09)
Females 0.02(5.07)
Smoking status None 0.02(4.78)
Passive 0.02(5.93)
The elderly Total 0.07 240y 0.002-0.260
Gender Males 0.06(2.78)
Females 0.09(1.89)
Smoking status None 0.09 (2.01)
Passive 0.07(1.78)
Active 0.08 (6.23)
" Geometric standard deviation
T Significantly different from children.
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Table 3. Distribution of urinary 2-naphthol concentration
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(¢mol/mol creatinine)
Group Geometric mean (GSD") Range
Children Total 047 (3.02) 0.018- 4.693
Gender Males 0.56 (2.34)
Females 042 (3.46)
Smoking status None 0.54(3.01)
Passive 043 (3.06)
The elderly Total 1.87(398) 0041-27.280
Gender Males 32520t
Females 096 (5.14)
Smoking status None 0.84(3.7)
Passive 221(3.38)
Active 7.09(242)3
* Geometric standard deviation
T p<0.01 when compared to children
* Significantly different between gender.
$Significantly different between none smoking and active smoking
Table 4. Distribution of urinary hippuric acid concentration (/e creatinine)
Group Geometric mean (GSD") Range
Children Total 0.14(2.33) 0.023-0.718
Gender Males 0.12(1.93)
Females 0.152.59)
Smoking status None 0.19(1.83)
Passive 0.112.52)
The elderly Total 0.11(4.68) 0.002-1.420
Gender Males 0.08 (3.88)
Females 0.17(545)
Smoking status None 0.12(6.03)
Passive 0.114.82)
Active 0.08(2.33)
" Geometric standard deviation

T p<0.05 in comparison between males and females.
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Table 5. Distribution of urinary TBARS concentration (umollg creatnine)
Group Geometric mean (GSD") Range
Children Total 095 (1.64) 0.3444.308
Gender Males 1.08 (1.63)
Females 0.87(1.61)
Smoking status None 0.99 (1.50)
Passive 0.92(1.73)
The elderly Total L18(1.65) 0.373-3.506
Gender Males 1.11(1.65)
Females 1.28(1.65)
Smoking status None 1.04(1.60)
Passive 132(.71)
Active 1.10(1.51)
" Geometric standard deviation.
* p<0.05 when compared to children.

Table 6. Distribution of urinary TBARS concentrations according to the level of the metabolites

(pmol/g creatinine)
Group Metabolite Exposure level (N) Geometric mean (GSD')

Children 1-OHP Low (24) 0.94(1.79)

High (25) 0,96 (1.49)

2-Naphthol Low (24) 1.05(1.55)

High (25) 0.86 (1.70)

Hippuric acid Low (25) 094(1.72)

High (24) 096 (1.56)

The elderly 1-OHP Low (20) 1.33(1.58)

High (20) 1.05(1.68)

2-Naphthol Low (20) 1.18(1.70)

High (20) 118 (L61)

Hippuric acid Low (20) 1.18(1.76)

High (20) 1.19(1.54)

" Geometric standard deviation.
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Table 7. Pearson correlation coefficients of urinary 1-OHP, 2-naphthol, or hippuric acid level with

urinary TBARS level

1-OHP 2-Naphthol Hippuric acid

Group

Children 0.100 0209 0.047

The elderly 0.147 -0.079 0.155
Smoking status

None 0.067 0247 0.121

Passive 0.048 0.055 0.099

Active 0.002 0.151 0577
Total 0.009 -0.013 -0.089

Table 8. Results of generalized linear mode! analysis on urinary TBARS concentration

Beta SE(®) T p-value
Total subjects (n=89)
1-OHP 0030 0.039 077 0441
2-Naphthol 0078 0.046 -170 0093
Hippuric acid 0028 0.045 062 0534
Sex -0.080 0114 070 0487
Age 0.008 0.003 280 0.006
Active or passive smoking 0073 0.109 0.67 0507
Children (n=49)
1-OHP 0023 0044 053 0599
2-Naphthol L0116 0067 -171 0.094
Hippuric acid 0015 0.091 016 0872
Sex 0268 0154 -1.74 0.089
Age 0050 0,095 052 0.604
Passive smoking -0.148 0.170 0.88 0386
Elderlies (n=40)
1-OHP 0069 0.094 0.73 0472
2-Naphthol 0058 0067 087 0393
Hippuric acid 0070 0055 -128 0210
Sex 0.167 0.184 091 0371
Age 0.020 0018 108 0.288
Active or passive smoking 0294 0.179 164 0210
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