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Methods :

AN

Background : Polycyclic aromatic hydrocarbons (PAH) are well
known environmental pollutants. The measurement of PAH in ambient
air is not commonly used, because it is quite difficult to perform and is
unreliable. Using biomarkers of PAH can be an alternative approach to
this problem. The PAH in ambient air is absorbed in particulate matter.
Total suspended particulate(TSP) or particulate matter of less than 10
#m in diameter (PM10) can be easily measured. Therefore, TSP or
PM10 can be used as a surrogate measurements of ambient air PAH.

Obijectives : We investigated whether the urinary concentration of
two biomarkers of PAH, 1-hydroxypyrene (1-OHP) and 2-naphthol,
could reflect the total suspended particulate in the general population.
In order to exclude the effects of occupational exposure
and smoking, first grade middle school students were included in this
study. Four middle schools within a one kilometer boundary of ambient
air monitoring stations were selected. Total suspended particulate was
regarded as the marker of airborne PAH. Diet and smoking data were
coflected by self administered questionnaires, and spot urine samples

Urinary 1-Hydroxypyrene and 2-Naphthel as a Biological Exposure Markers of
Total Suspended Particulate in the General Population

Jong-Won Kang, Soo-Hun Cho”, Heon Kim, Daehee Kang®, Chul-Ho Lee

Department of Preventive Medicine and Medical Research Institute, Chungbuk National University College of Medicine;
Department of Preventive Medicine, Seoul National University College of Medicine
and Institute of Environmental Medicine, SNUMRC”»

were collected. Urinary 1-OHP and 2-naphthol were analyzed by high
performance fiquid chromatography.

Results : The correlation between urinary 1-OHP, 2-naphthol and
passive smoking was not statistically significant. The correlation
between urinary 1-OHP and TSP indices was not statistically
significant. The correlations between urinary 2-naphthol and TSP of
two lag days, one lag day, and zero lag days were statistically
significant. The statistical significance of two lag days was the
strongest (p=0.001), one lag day was the next (p=0.0275), and zero lag
days was the weakest (p=0.0349).

Conclusion : Our results imply that the urinary concentration of 2-
naphthol can be applied as a PAH exposure marker for the general
population with low PAH exposure.

Korean J Prev Med 2000;33(3):306-312

Key Words: Air pollution, Biomarker, Total suspended particulate,
PAH, 1-hydroxypyrene, 2-naphthol
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Table 1. Region and sex distribution (%)

R I SRR

Male Female Total
18 18 36

Yuchun (50.0) (50.0) (100.0)
38 0 38

Seoul & (100.0) ©0) (1000)
2 8 30

Seoul B 73.3) 267) (100.0)
0 33 33

Seoul € 0.0) (100.0) (100.0)
78 59 137

Total (56.9) 43.1) (100.0)
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WA o) 93], ZA s

3) % 1-hydroxypyrene &8

Jongeneelen £(1987)¢] W& dx
W7sle]l 85 1-OHP 8 243190t

(1) A5 A

AHE 0.3 ml¥ £43 & 0.2N
sodium acetate buffer, pH 5.0& 30 4 %
7}8Fsith. Beta- glucuonidase/sulfatase
(3216 unit:135 uni) 2 23 & 37¢
g wg7IeA 16 AZHERE 7HrEs)
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A 10% ¢ AAEst 35 20 1
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2 24
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600E)9} ¥4 4%7](Shimadzu RF-
10AxL), 28]1 A% A &3 U7)(Hi-
tachi L-7200), 23 3] 2] A*)(Shimadzu
Chromatopac C-R3A)2 +4 % HPLC
systemr ARg-sto] A8t} HPLC-
AP 150 mm X 4.6 mm¢ Tosoh
TSK gel ODS-80TM reverse phase & A}

23199t} 0] FAHE 60 % acetonitrile$
AHgstgioH #9 1mle £E52 53

FAL BFEE719 3L excitation
242 nm, 18] ¥ emission 388 nmE Al
apirh
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Table 2. Total suspended particulate levels of each region {ug/nd
Daily mean of Daily meanof  Daily mean of 1 week mean
h g one day before  two days before  before survey
the surveyday  gyryvey day survey day day
Yuchun 118.0 814 70.9 584
Seoul A 394 423 554 59.4
Seoul B 703 579 275 275
Seoul C 56.7 384 311 88.7
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Table 3. Distribution of Urinary concentrations of 1-hydroxypyrene and 2-naphthol in each region

s Metaboli Arithmetic Geometric R
rou etabolite ange
P mean ASD* mean GSD! 9
1-hydroxypyrene
Yuchun (nmole/mole creatinine) 13521 153.22 94.03 221 26.83~805.16
(n=36) 2-Naphthol
(pmole/mole creatinine) 5.56 4.76 3.84 245 0.71~17.86
1-hydroxypyrene
Seoul A (nmole/mole creatinine) 15540 23475 79.04 314 12.66~1188.66
(n=38) 2-Naphthol
(#mole/mole creatinine) 7.08 14.09 3.02 322 042~58.76
1-hydroxypyrene
Seoul B (nmole/mole creatinine) 24237 304.05 119.39 370 9.97~1229.53
(n=30) 2-Naphthol
(pmole/mole creatinine) 2.19 2.50 1.56 2.18 021~11.15
1-hydroxypyrene
Seoul C (nmole/mole creatinine) 173.09 150.72 111.13 2.82 13.63~591.88
(n=33) 2-Naphthol
(rmole/mole creatinine) 2.76 2.39 2.06 2.14 0.54~9.88

* Arithmetic standard deviation

1 Geometric standard deviation



310 #A=9 - =54

7R, R - ol

Table 4. Correlation coefficients between life style factors and creatinine-adjusted
urinary 2-naphthol and 1-hydroxypyrene concentrations

Dietary factors* .
Grilled Herb Passive
ri I ) . ;
meat Grilled fish  Sheilfish  Spinach medication smoking
1-hydroxy R -0.011 -0.001 0.131 -0.060 0.104 -0.084
pyrene p-value 0.899 0.931 0.145 0.949 0.256 0.327
2-naphthol R 0.029 -0.039 0.031 0.061 0.065 0.017
p-value 0.745 0.665 0.733 0.497 0478 0.843

* Spearman correlation analysis results

Table 5. Regression analysys resuits of TSP* indices and creatinine-adjusted
urinary 2-naphthol and 1-hydroxypyrene concentrations

TSP indices
Dal ey eto wodaysoio bre sy
survey day survey day day
1-hydroxy p-value 0.7440 0.9535 0.2016 0.2902
8 0.0010 0.0003 -0.0066 0.0115
pyrene R’ 0.0008 0.0000 0.0120 0.0083
‘ p-value 0.0349 0.0275 0.0001 0.5499
2-naphthol B 0.0058 0.0106 0.0181 0.0059
R? 0.0326 0.0355 0.1080 0.0027
* Total suspended particulate
AEFHOR e ALHAE S Bsp] vl$ o FEok
epdo 2R AfdA et A= o wAY BE 17, & A, 2
7bsd Aer fddr M, AU o] W o, sk o
2% 2-naphthol, 1-OHP$} 7+3%clst  Hge3 2% 1-OHP, 2-naphthol 74
FAAQ AR BRHA 4o, € fod JHAAE 3L 5 T
RED =538 HFgsY A% HAERAE 59 4TS Hojuzs =
T FAdetd] $AE A BF FY3 Adp) ogvke Addn 9, A%
Atk o] A= REGHOZ ol AE & A} 2L HFEEE Aol % oY
7F PAEAS o] gyt b 7] Wi dA =E3FE AR 2AA
HEAY =& $F0] Wlf RolA o8 YERd AIRIA, ol d £ yale 4
ARG Aol HHHA FUAAU A o] FUS PAHY Zo W2 JFE v
FEALAA 2AF B, oAl T3 2ol A XA ¢7] BRR1R] FE3L7] o 4
34 718 neste] AEsA] & olF §Y k=F2 EH d4usdd
T geor A olldrtg B & BTSIR e didAEe] ds o
7] Mgl #ddo] #2HA ¥k 7t SWFEA ARE 53 AL W
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204 e Aln AYOZRE & 31~554 & BI7b Ytk 5, 1999; Yang 5, W FAAEO o Z #FEo] g 7t
7F Aol Hu, ZA} 1Y AL 73147 A 1999). E3] 23 naphthol Bl o] 1-  Ao] 9o, F Er1Hel dTE 3
o] Btk 7| AN EE At dY 2 & OHPY vl 4= o 2] 4 wiel] s Sl ojoF & Aolr}

7leEo] wj$ 27) YR 15 ojite] =g 1-OHPRU} ¢ 4E A ¥/} 2

A7VMEAEE 1 A B @] 7FsAol EH(Yang 5, 1999). Pyrenee  Q9F Q1 AR

2EAEQ 8% PAH giAEAAS] & olE FaXNE 58 T e 2R

AN S 2] o Aolth A7EA] 7] LA 9lol(Kang, 1994) Alo]agle] < Ao 9 1Km ool b7
& AFEd o5t 2878 B AH 3 22L& I Huhslommt 38718 & 2 AsEAYe] e 4 S 13
H oghg weks weleie dalEe 3 PAH =S #HUHE 4 ok 8tE S gileg MERAE F38a,
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