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The Levels of Urinary Excretion and Some Related Factors
of 1-hydroxypyrene and 2-naphthol among the Elderly
Residents in an Area, Busan
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We evaluated the levels of urinary excretion and some related factors of 1-hydroxypyrene(1-OHP) and 2-
naphthol in the general population who has not been occupationally exposed to polycyclic aromatic hydro-
carbons (PAHSs). The study subjects were 122 men over 65 years old residenced in an area, Busan. Urinary 1-
OHP and 2-naphthol concentration were analyzed by HPLC system with a fluorescence detector. Fine par-
ticulate matter (PM10), which is an index of ambient-air PAH exposure, was measuBadybgbsorption
method at automatic ambient-air monitoring stations. A structured gquestionnaire was used to obtain data about
detailed smoking, food intake etc. The geometric (arithmetic) means of urinary 1-OHP and 2-naphthol in this
study were 0.097 (0.3p)mole/mole creatinine and 0.692 (1.18)ole/mole creatinine. The ranges were 0.001
to 5.525umole/mole creatinine and 0.001 to 7.QirBole/mole creatinine, respectively. There were significant
association between urinary 1-OHP concentration and age, PM10 level calculated for 2 days before survey,
whereas urinary 2-naphthol concentration was associated with job and smoking.
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%+ 1-OHPS} 2-naphthol §%9] 7|53 HIAE
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A, T, &5, s, $FAHdE, 283 94
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3.1. o4 CHARRIES| SUHIX =M
Sy By 70th7F 7 29k, 60tH, 80T o

ol59] B A FFHHS
73.1(=5.2)" 5T T%Px} = 279%G4E Y7 EAE =
E2AY Feto|l, 2T RGNS e AMES
72.1%(88% 0131t} 68%(83%)7t & =
Arston, Zledl= 71E3E, x}%%ﬂ, AR 5
o] FoR AYEIEE ofF U, WA F
67.2%(827)°] HlFA7IAoH, S5 53.3%(658 )
H 2 46.7%(G7H) B

Table 1. Demographic characteristics of the study subjects

Variables Categories Number(%)
65-69 36 (29.5%)

Age  70-74 43 (35.2%)
(years) 75-79 28 (23.0%)
80< 15 (12.3%)

No schooling 34 (27.9%)
Educational Elementary school 56 (45.9%)
level Middle school 19 (15.6%)
High school or more 13 (10.6%)
Agriculture -livestock - fishery 83 (68.0%)

Working Technical profession - general worker 15 (12.3%)

status  Self-management business 9 (74%)
Unemployment - without occupation 15 (12.3%)

Smokin Non smokers 37 (30.3%)
o © Ex smokers 45 (36.9%)
SEUS - Current smokers 40 (32.8%)
Frequenc Non drinkers 57 (46.7%)
of df‘ll nklny 2 times or less a week 34 (27.9%)
3 times or more a week 31 (25.4%)
Frequency Hardly eats out 65 (53.3%)
of eat 2-3 times a month 48 (39.3%)
out 3-4 times or more a week 9 (7.3%)
Intake of Eats as it is 81 (66.4%)
fat Take off only a large section 6 (4.9%)
attached Eats after a removal 20 (16.4%)
to food No eat 15 (12.3%)
Nutritional Normal 76 (62.3%)
status  Abnormal 46 (37.7%)
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2olM42A HFE 2NIe] A A A %A
U As ghkshie o] 43.4%(53%), F 1-28] ol
Fohe 2ol 56.6%(698 )10 52 7155914
o FME TR JEThE 70| 66.4%E1H)E A
e AAS F Hetks 29 33.6%41E)E) 247}
ZF wokth, gekdEl= Ao 62.3%((768), BT
o] A, FLET o] 37.7%(46™ )] ATt

3.2. ZAILfAXIES] @F 1-OHP2} 2-naphthol Hf
Mt

AR GAENA FelolEdS BA3E 2% 1-OHP
9] T%= Aol 035£0.71 pmole/mole creatinine,
7188 #°] 0.097 pumole/mole creatinine©] 3, 2-
naphthol?] %= A& o] 1.13+1.20 pmole/mole
creatinine, 7]8P4°] 0.692 pmole/mole creatinine®.
2 2 ¥9= 77 0.001-5525 pmole/mole creatinine,
0.001-7.013 pmole/mole creatinine® =2 L}EFESL
Hl FEolEldS BAS 92 1-0HP ot &
ule} 7138 0.042~0.188 pmole/mole creatinine©]
93 9% 2-naphthol T+ 7|5 0.614~0.814

Table 3. The mean concentrations of urinary 1-hydroxypyrene (1-OHP) by general characteristics

Table 2. Distribution of urinary 1-hydroxypyrene(1-OHP)
and 2-naphthol in each age group
(unit: mole/mole creatinine)

Age group Geometric

Metabolites Range
(years) mean
65-69 0.1877  0.0036 - 3.2881
1-0HP 70-74 0.1026  0.0001 - 5.5251
75-79 0.0423  0.0000 - 2.9193
80 0.0624  0.0025 - 0.7194
65-69 0.6135  0.0204 - 7.0128
2-naphthol 70-74 0.8139  0.0384 - 4.9617
75-79 0.5724  0.0013 - 4.8029
80 0.7152  0.0356 - 4.2474

pmole/mole creatinineS. 2 Ao m E uwl 2-
naphthol®] 1-OHP¢]| wat

2).

3.3. SITCHAIRISS
ssolol Ay
AR o

ME

=

% 1-OHP=

Hale] oF 9ull7leF EUTHTable

LN SHof| E 2F ChA

wole] AU 744 olet =

2] 7] 6}”3&01 0.144 pmole/mole creatinine, 75

(unit: mole/mole creatinine)

. Geometric Ratio of *
Variables No. mean Range geometric mean p-value
Age
<74 79 0.144 0 - 5525 1.0
=75 43 0.048 0- 2919 0.334 0.006
Education
No 34 0.088 0 - 1292 1.0
Elementary or more 88 0.101 0 - 5525 1.147 0.751
Job
Agriculture - livestock - fishery 83 0.077 0 - 5,525 1.0
Others 39 0.167 0 - 2.399 2.168 0.021
Smoking
No 82 0.093 0 - 3.288 1.0
Yes 40 0.107 0 - 5525 1.150 0.734
Alcohol
No 57 0.089 0 - 5525 1.0
Yes 65 0.105 0 - 2.399 1.186 0.657
Frequency of eat out
No 53 0.101 0 - 5525 1.0
Yes 69 0.094 0 - 2.399 0.933 0.869
Handling of fat
No 81 0.092 0 - 2919 1.0
Yes 41 0.108 0 - 5525 1.170 0.701
Nutritional status
Normal 76 0.090 0 - 2919 1.0
Abnormal 46 0.110 0 - 0.525 1.235 0.613

*p-value was calculated by t-test
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Al ol melie] 71 to] 0.048 pmole/mole
creatinine® & 744 o]3F] melito] 3L E=A
ERstom 574]&;495 frojgt 2lolE RS o 4 4l
AHp=0.006). ¥ST=HEd a5 1-OHPEE=<}19]
AdAZAAME FEel =y 7]skE o] 0.088
umole/mole creatinine, Z550]/de] w=glate] 7ls}
Ho] 0.101 pumole/mole creatinine® WERgoL; &
o3 AAAAE AEIA Fioh. AP} @5 1-OHP
TR UM E F - F - A B =
o2l 718l o] 0.077 pmole/mole creatinine, L
sl A9l, & 7leHo AFH, A9EY, 74 52
718k mRltollMe] 718l to] 0.167 umole/
mole creatinine® & 287} A VERGoH §o)¢
F p<0.05 FFEAA FH 2] E VYERAATH
(=0.021). = 9] AAH A7dE A48 HE, 2
I3 Gt 0F 1-0HPFE Alelole 5%
of gt JHAA 7t BEFA] LFATH(Table 3).

9% 2-naphthol?] 559} dfov} S}
o] #AWAANME BARY fFodel Ve A ke

K

Nv
)4

v A 2F 2-naphth019] Erole] FEAldAE
T & k) *’\]’0}“* %

9] 718 o] 1.157 umole/mole creatinine® %
A T Fol4E p<0.015FAA 1S ol 2}
ol e ATHp=0.004). E FAH 8%
naphthol®] F=9ke] AU HFA =91-¢] 718t
°] 0.594 pmole/mole creatinine, &1 %=¢l9]
shg¢o] 0.940 umole/mole creatinine® 2 &< W=
oA A4 e, §o5E p<0.057TdM <]
el zZpolE JERNATHp=0.038). L&}, YEAH
F, A g, gdElel 8% 2-naphthol®] F=A
ol X= folgk #AH o] AFER] AUTHTable 4).

o
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F.ELI“
0 N g oo

:lo 2

34. 7| B
E2ofo| Ay

ZAP|7FEQE 249 7] & PM109] e
12.65 pg/molxl H3 402.46 pug/m7EAe] e 2l
on], FF@EFFAANS 101.23(120.42) pg/mo]2ich.

PM102} 1-OHE 2-naphthol?] =

2

Table 4. The mean concentrations of urinary 2-naphthol by general characteristics

(unit: mole/mole creatinine)

. Geometric Ratio of %
Variables No. mean Range geometric mean p-value
Age
<74 79 0.734 0 - 7013 1.0
=75 43 0.619 0 - 4.803 0.843 0.509
Education
No 34 0.649 0 - 4.803 1.0
Elementary or more 88 0.709 0 - 7013 1.093 0.745
Job
Agriculture - livestock - fishery 83 0.547 0 - 4.247 1.0
Others 39 1.157 0 - 7013 2.115 0.004
Smoking
No 82 0.594 0 - 4.962 1.0
Yes 40 0.940 0 - 7013 1.581 0.038
Alcohol
No 57 0.760 0 - 4.962 1.0
Yes 65 0.638 0 - 7013 0.840 0.480
Frequency of eat out
No 53 0.779 0 - 4.962 1.0
Yes 69 0.633 0 - 7013 0.813 0.405
Handling of fat
No 81 0.723 0 - 7013 1.0
Yes 41 0.635 0 - 4279 0.879 0.619
Nutritional status
Normal 76 0.603 0 - 7013 1.0
Abnormal 46 0.863 0 - 4.803 1.431 0.155

*p-value was calculated by t-test
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7] & PM103}+ £% 1-OHBE 2-naphthol®] &%
o AAYS BHVIEA F 2487 FEAY 150 pg/
m® olalE VIFom Hw dESrh. AR, 24

19ARE FAFGU7IA, 283 AR 2945 E
AFFAzA ]l B PMI0 571 150 pg/m’S 233k
9= 2 o8kl A9l Hlgtq 2% 1-OHPY ¥%
7F kon] 2AKY 2YHNE RAMGUA B
PM10 %9 W& 95 1-OHPE= SA3C R {93t
2ol & E‘?}E}(p<0 001). 8% 2-naphthofs=+= PM10
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Table 7. Spearmann correlation coefficients between
temperature, wind velocity, carbon monooxide
and PM10 levels

Temperature Wind velocity CO
-0.253 -0.226 0.242
0.345 0.339 0.367

PM10 r
(Hg/ m®) p-value

=
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Table 5. The mean concentrations of urinary 1-hydroxypyrene (1-OHP) and 2-naphthol by PM10 levels

(unit: mole/mole creatinine)

.y . Ratio of
PMI0 1nghces Metabolites No. Geometric Range geometric p-value’
(ug/m’) mean
mean
. <150 70 0.180 0 - 5.525 1.0
Daily meanof — —— 1-QOHP
two days >150 47 0.039 0 - 1292 0.217 <0.001
before each <150 9 nanhthol 70 0.767 0 - 4.962 1.0
——————— 2-naphtho
survey day ~150 P 45 0.588 0 - 7.013 0.767 0.292

*p-value was calculated by t-test

Table 6. Multiple regression analysis of urinary 1-hydroxypyrene (1-OHP) and 2-naphthol concentrations

Metabolites B SE t p-value”

1-OHP

Age (=75 vs. <74year) -0.402 0.160 -0.215 -2.520 0.013

Job (Others vs. Agriculture - livestock - fishery) 0.176 0.169 0.090 1.041 0.300

PMI10" (>150 vs. <150 ug/m®) -0.614 0.157 -0.336 -3.921 <0.001
2-naphthol

Job (Others vs. Agriculture - livestock - fishery) 0.342 0.110 0.280 3.123 0.002

Smoking (Yes vs. No) 0.225 0.108 0.186 2.077 0.040

PM10: Daily mean of two days before survey day (ug/m®)
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