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Polycyclic aromatic hydrocarbons (PAHs) are well known for strong carcinogen. However, the human ex-
posure anslysis of PAHs is quite difficult and unreliable because of hard for estimation of actual expose dose.
Then urinary 1-hydroxypyrene (1-OHP) has been a biological marker of exposure to PAMs. The purpose of this
study was to investigate total amount from exposure to PAHs acused by indoor occupational exposure, and resi-
dence at Seoul metropolitan area and Kyeonggi province in Korea. Thirty-five housewives were included in this
study from April 2003 through February 2004. Dietary habit and general characteristics such as age, type of
building, existence of passive smoking, period of residence, fuel type for heating and ventilation type were ob-
tained by self administered questionnaire. Urine samples were collected at morning and freeze quickly. Urinary
creatinine was measured for converting into 24 hr urine. Concentration of the indoor PAHs was examined by
NIOSH method number 5506. Urinary [-OHP and PAHs were analysed by HPLC. Correlation coefficient be-
tween urinary 1-OHP levels and pyrene concentration of indoor air was 0.66 and statistically significant(P<0.01).
The difference of urinafy 1-OHP level due to dietary habits were not significant. Urinary 1-OHP level of
Spring, Summer, Autumn, and Winter were 0.21£0.12, 0.10£0.17, 0.16£0.12, 0.17+0.14 pug/g cr, respectively.
The arithmetic means of urinary 1-OHP for four season wee 0.16+0.14 pg/g cr. There was a trend that urinary
1-OHP level of residents who dwelling in apartment were higher compared with detached home. Comparison of
1-OHP level between heating by kerosene and LPG, Much higher gas heating type than kerosene type (P<0.05).
This result implies that the urinary 1-OHP can be applied as the PAHs exposure indices.
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Fig. 1. The area of investigation.
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Fig. 2. Overall procedure of this study.

Table 1. Condition for HPLC to analyze 1-OHP

. Conditions
Variance
1-Hydroxypyrene
Instrument Water 486 HPLC
Column Cosmosil 5C18-AR-11 Column 4.6x150mm
Detector Waters M474 Scanning Fluorescence
Excitation 240nm
Emission 388nm
Flow rate 1.0ml/min
Injection volume 2004

Mobile phase 65% acetonitrile and 35% Water
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Table 2. Condition for HPLC to analyze PAHs

Item Conditions
Instrument Water 486 HPLC
Detector Waters M474 Scanning Fluorescence
Column Waters PAH CI8 5um 4.6X250mm
Flow rate 1.0ml/min
Injection volume 1048
Mobile phase time WANC % Water
0 60 40
2 min 60 40
20min 0 100
30min 0 100
31min 60 40
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Table 3. General characteristics of participants and
structure in this study

General characteristics  MeanzS.D Number of
sample(%)
<29 5(19:2)
30~39 3(11.5)
age(year) 40~49 7(26.9)
50~59 5(19.2)
60 < 6(23.1)
9~12 2(6.9)
12~14 5(17.2)
Residence in house 15~17 6(20.7)
18~20 7(24.1)
21 £ 9(31)
<3 12(34.3)
Resident(person) 4 16(45.7)
5< 7(20)
Presence of smoker Yes 17(48.6)
in family No 18(51.4)
. Apartment 22(62.9)
Type of residence House 13G37.1)
Construction(year) 5516.1
Resident duration(year) 51+54
. Oit 411D
Type of heation fuel Gas 31(89)
.y Natural 30(85.7)
Type of ventilation 1 panical  5(143)
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Fig. 3. Analytic procedure of urinary 1-OHP.
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Table 4. The result of the previous studies in the concentrations of 1-OHP in urine samples for persons occu-

pationally unexposed to PAHs

Mean + S.D (ug/g creatinine)

Reference
n Smoker n Non-smaker n Smoker +non-smakers
46 0.48° Jongeneele et al. (1986)""
28 0.98° 14 0.33° Jongeneele et al. (1990)'
23 0.85+0.77 tolos et al. (1990)*
05 031 %
2 (0.35-0.66)° 20 (0.19-0.42) Sheron et al. (1990)
023 0.012* 0.15* -
A omsy B om0z ¥ 0.44-1.31)° J. Angerer (19%5)

* | Geometic mean
a ' Median, b : Range
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Table 5. Seasonal levels of Urinary 1-OHP. (Unit :
1g/g creatinine)

--Season - n - -+ MeanxS.D, Max. -~ Min.
Spring 35 0.21£0.12 067 021
Summer 30 0.10+£0.17 094 0.001
Autumn 34 0.16+0.12 050 0.225
Winter 12 0.17x0.14 050 0002
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Table 6. Household characteristics associated signifi- Ad@7Ie, BlFan)S g A B,
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Variable N MeanS.D. P-Value ppb.‘?_i :617] ié qu 71% A}_g_é_}_vx‘z_ %01]/\1 7}_;(}_ 15!_%
Resident <3 37 018012 FEE U Aoz A olE FIHA
(person) 24 T 0154015 7% AHERS W JPE 8717 2ER7] B A
Type of Apartment 69 0.18+0.16 5005 o3 AtEEn
residence House 42 0.1320.10 '
Remodeling in Yes 40 0.21+0.23 Table 7. Urinary 1-OHP level by Ventilative type
last one year No 69 0.17x0.15 >0.05 (Unit : pg/g creatinine)
Smoker Yes 45 0.16+0.13 5005 Ventilation Type N  MeanzS.D. P - Value
(house hold) No 37 0.15£0.08 ) Natural 81 0.17+0.15
Type of Oil 12 0.11x0.10 <005 Mechzjmical 20 0.11£0.09 <0.05
heating fuel Gas 100 0.17£0.15 ' Use of Air cleaner 69 0.0920.09
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