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ABSTRACT

Objectives: This study was performed in order to evaluate whether 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) could be detected
among residents living near Camp Caroll in Waegwan and whether serum concentrations of dioxins, including 2,3,7,8-TCDD, and
organochlorine pesticides (OCPs) are associated with length of residence.

Methods: Study subjects totaled 113 (for dioxins) and 190 (for OCPs) adults who were selected from participants in a medical

investigation. Serum concentrations of dioxins and OCPs were measured using HRGC/HRMS. Information on length of residence
was obtained through questionnaires.

Results: 2,3,7,8-TCDD was not detected in serum among all subjects. When length of residence was classified as a categorical
variable, after adjusting for confounding variables, only residents living in Waegwan for 40 years or longer tended to have high
total TEQ values and 2,3,4,7,8-PeCDF with marginal significances. There was no dose-response relation between length of
residence and serum concentrations of these chemicals. In multiple regression models with continuous values of the length of
residence, total TEQ value and 1,2,3,4,6,7,8-HpCDF were positively associated with length of residence. However, they explained
about 3-5% of total variations of serum concentrations of these compounds, while age, consumption of fatty fish, body mass
index, alcohol drinking, and cigarette smoking were main variables affecting serum concentrations of dioxins or OCPs.
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Conclusions: In the current study, high concentrations of certain compounds were mainly observed among persons who lived in
Waegwan for at least for 40 years without a dose-response relation. Therefore, it seems difficult to conclude that length of
residence meaningfully contributed to the current serum concentrations of dioxins or OCPs among residents in Waegwan.
However, considering the half-life of 2,3,7,8-TCDD and indirect exposure routes, the limitations of the current study design
should be considered in the interpretation of the study findings.

Key words: Dioxin, exposure, organochlorine pesticides
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Table 1. Distribution of demographic and health behavior variables according to the length of residence

Length of residence

<5 yrs 5-20 yrs 20-40 yrs >40 yrs Total p-value
Dioxins
No. of subjects 35 28 23 27 113
Age (yrs) 44.4+12.2 44.3+7.3 41.7+10.6 51.3£7.7 45.5+10.3 0.035
Men (%) 100.0 100.0 100.0 100.0 100.0 -
BMI (kg/m?) 26.3+3.5 25.6+2.7 24.743.1 24.0+3.3 252433 0.003
Smoking (pack-yrs) 274.9+211.5 403.9+234.6  247.4+209.7  427.9+272.3  337.8+242.2 0.093
Drinking (g/day) 22.9+33.4 23.4432.5 27.7£32.6 24.6+36.0 24.4+33.3 0.741
fatty fish intake (frequency/week) 2.7+41.1 2.541.1 2.8+1.4 3.1£0.6 2.8+1.1 0.144
Weight change for 1 yr 1.743.5 1.942.5 1.342.6 -0.1+4.1 1.343.3 0.036
Organochlorine pesticides
No. of subjects 48 41 53 48 190
Age (yrs) 47.2+14.5 43.3+10.2 41.7£12.7 56.849.4 47.3+13.3 0.002
Men (%) 91.7 80.5 84.9 91.7 87.4 0.301
BMI (kg/m?) 24.843.2 24.84+3.9 25.843.9 24.6+3.0 25.1£3.5 0.864
Smoking (pack-yrs) 222.6+£219.4  252.84250.0  229.44415.4  366.4+282.9 = 267.3+309.9 0.044
Drinking (g/day) 16.14£23.3 19.1£29.9 20.0+25.4 15.0+23.2 17.6+25.3 0.901
fatty fish intake (frequency/week) 2.9+1.6 2.6+1.1 2.9+1.2 2.8+1.0 2.8+1.3 0.801
Weight change for 1 yr 1.5£3.0 2.4+£3.2 1.1+4.5 0.7£3.5 1.4£3.7 0.122
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Table 2. Serum concentration of dioxin and organochlorine pesticides
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. Detection Geometric Median Detection Detection Geometric Median
Compound ?::ec(t;) ;1 limit [TénQean / [TEQ pg/g Compound rate limit mean [ng/g
Y g ST lieid] (%) [pg/gl [ng/g lipid] lipid]
2,3,7,8-TCDF 19.47 0.01 0.22 021  o-HCH 28.95 0.65 1.89 1.68
1,2,3,7,8-PeCDF 3.54 0.01 0.06 0.06 B-HCH 89.47 1.36 10.61 11.1
2,3,4,7,8-PeCDF 85.84 0.03 2.45 229  y-HCH 3.68 0.60 2.71 2.38
1,2,3,4,7,8-HxCDF 0.00 0.03 - - §-HCH 0 0.79 - -
1,2,3,6,7,8-HxCDF 2.66 0.03 0.52 0.54 HCB 98.42 2.08 7.60 8.56
2,3,4,6,7,8-HxCDF 0.89 0.02 0.48 0.48 Heptachlor 0 1.27 - -
1,2,3,7,8,9-HxCDF 0.00 0.02 - - Heptachlor Epoxide  38.95 0.99 7.60 5.61
1,2,3,4,6,7,8-HpCDF 98.23 0.01 0.14 0.14 Aldrin 0 1.17 - -
1,2,3,4,7,8,9-HpCDF 0.00 0.04 - - Endrin 0 1.64 - -
OCDF 0.00 0.04 - - Dieldrin 2.63 1.70 1.44 1.35
2,3,7,8-TCDD 0.00 0.00 - - Oxychlordane 41.05 1.71 2.90 2.84
1,2,3,7,8-PeCDD 17.70 0.01 2.54 227  t-Chlordane 7.90 1.50 0.61 0.66
1,2,3,4,7,8-HxCDD 0.00 0.04 - - c-Chlordane 3.16 1.02 0.54 0.58
1,2,3,6,7,8-HxCDD 23.89 0.03 0.67 0.64  t-Nonachlor 96.32 0.68 4.06 4
1,2,3,7,8,9-HxCDD 0.89 0.02 0.18 0.18  c-Nonachlor 32.63 1.18 1.48 1.52
1,2,3,4,6,7,8-HpCDD  28.32 0.04 0.08 0.07 o,p-DDE 12.11 0.88 1.11 0.96
OCDD 100.00 0.06 0.02 0.02  p,p-DDE 100.00 0.80 106.45  107.02
WHO-TEQ 100.00 227 2.74  o,p-DDD 0.00 0.95 - -
p,p'-DDD 30.00 0.69 1.52 1.37
0,p-DDT 7.90 1.30 2.17 2.4
p,p'-DDT 91.58 0.71 8.18 8.58
Mirex 57.37 0.75 1.02 1.01

Table 3. Adjusted” geometric means of dioxins (pg/g lipid) or organochlorine pesticides (ng/g lipid) according to the length of residence

Detection ngtection Length of residence p-trend
rate (%)  limit (pg/g) <5 yrs  5-20 yrs  20-40 yrs  >40 yrs
Dioxins
No. of subjects 35 28 23 27
2,3,4,7,8-PeCDF 85.8 0.03 6.3 6.6 6.5 8.1 0.091
1,2,3,4,6,7,8-HpCDF 98.2 0.01 13.6 10.8 139 16.8 0.123
OCDD 100.0 0.06 86.2 68.0 92.4 77.4 0.899
TEQ' - 6.4 6.6 6.6 7.6 0.059
Organochlorine pesticides
No. of subjects 44 33 45 44
B-hexachlorocyclohexane 89.5 1.36 5.0 7.4 7.1 6.2 0.507
Hexachlorobenzene 98.4 2.08 6.8 6.8 6.9 7.6 0.551
Trans-nonachlor 96.3 0.68 4.7 4.0 29 42 0.122
p,p'-DDE 100.0 0.80 123.2 101.5 105.0 1335 0.647
p,p'-DDT 91.6 0.71 6.2 6.7 4.2 7.0 0.802
N Adjusted for age, BMI, smoke, drink, fatty fish intake, and weight change for 1 yr
' WHO-TEG pg/g lipid
Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(3): 277-285 http://www.kiha.kr/
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Table 4. Determinants of serum concentrations of dioxin with the length of residence

Dependent variable Step Independfint Regresgion Partial determination Model determination p-value
variable coefficient coefficient coefficient
2.3,47.8-PeCDF 1 Age 0.030 28.5% 28.5% <0.001
2 Fatty fish intake 0.116 5.0% 33.5% 0.005
12.3.4.6.7.8-HpCDF Fatty fish intake 0.153 9.8% 9.8% 0.001
Length of residence 0.007 4.5% 14.3% 0.018
OCDD 1 Age -0.014 7.9% 7.9% 0.003
2 BMI 0.034 3.9% 11.8% 0.029
TEQ 1 Age 0.010 19.8% 19.8% <0.001
2 Fatty fish intake 0.063 7.6% 27.4% 0.001
3 Length of residence 0.003 3.8% 31.2% 0.016
* Variables including in analysis : age, BMI, smoke, drink, fatty fish intake, and weight change for 1 yr
Table 5. Determinants of serum concentrations of organochlorine pesticides with the length of residence
Dependent variable Step Independqnt Regresgion Partial determination Model determination p-value
variable coefficient coefficient coefficient
Hexachlorobenzene 1 Fatty fish intake 0.132 4.3% 4.3% 0.008
2 Weight change for 1 yr -0.043 3.7% 8.0% 0.011
Trans-nonachlor 1 Age 0.056 46.1% 46.1% <0.001
2 Smoke <0.001 2.0% 48.2% 0.013
3 Fatty fish intake 0.136 1.7% 49.9% 0.019
4 drink 0.005 1.4% 51.3% 0.032
p,p'-DDE 1 Age 0.033 37.5% 37.5% <0.001
2 Fatty fish intake 0.102 2.4% 39.9% 0.012
3 Smoke <0.001 2.3% 42.2% 0.013
4 drink 0.004 1.7% 43.8% 0.030
p,p'-DDT 1 Age 0.051 18.4% 18.4% <0.001
2 Fatty fish intake 0.228 3.0% 21.4% 0.014
3 drink 0.008 2.1% 23.5% 0.036

* Variables including in analysis: age, BMI, smoke, drink, fatty fish intake, and weight change for 1 yr
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