Findings on human exposure of halogenated
organic pollutants through food and atmosphere
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abstract

In this study, I focus on the potential hazardous compounds (Dechlorane plus and chlorinated
polycyclic aromatic hydrocarbons). Dechlorane plus (DP) is an industrially-manufactured chemical
for flame retardant and, on the other hand, chlorinated polycyclic aromatic hydrocarbons (C1IPAHs)
are unintentionally-generated compounds. These compounds are still unrestricted and there is little
information about their environmental pollution levels nor toxic effects at the present moment. So I
think it is important to reveal the pollution and exposure level of these compounds. In this thesis, I
determined these facts described below for the first time. (1) DP concentration in fish and revealed
the correlation among halogenated flame retardants (DP, PBDE, and HBCD). (2) The dietary and
inhalational DP exposure level in Japan. (3) The atmospheric DP level in East-Asian countries and
DP particle size fraction distribution behavior. (4) The atmospheric CIPAH levels in East-Asian
countries. (5) The atmospheric particle size distribution of CIPAH concentrations. (6) The oxidative
reaction metabolites of Chloropyrene and revealed the kinetics of their production by relevant
drug-metabolizing enzymes. In addition, I found that Chloropyrene metabolites retained AhR ligand

activity.
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The 13 food groups used in the market basket study, Osaka 2012
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Group No. of food Lipid content Daily intake
No.  Composition (representative example) varieties %) per capita (g day ™)
’ D H HA>ORE (I
I Rice and rice products (icerice powder) 2 0.04 334 DP I 13T 9 N
I  Grains, seeds, and tubers  (wheat, wheat products, potato, potato products, sesame) 15 1.8 176 V . X . X I ) 75 N E) 1‘ 5 _ 3‘ 3 pg / g
1T Sugar and confectionary  (doughnut, potato chips, biscuit) 8 11.9 32
IV Oils and fats (butter, margarine, salad oil, lard) 4 93 10 wet wt O)Y}% )E -/C‘\*ﬁ lﬂ é hf: ° *ﬁ
V  Legumes and their products  (soy bean, tofu, fried bean curd, natto, chickpea) 7 9.2 52 7,_ S _é. i
STz BT A

VI Fruits (strawberry, orange, banana, apple, pineapple, Kiwi fruit) 11 0.2 107 II:H ﬂ — o] DP O) f anti [—J
VII  Brightly colored vegetables  (tomato, carrot, spinach, pumpkin, broccoli) 10 0.1 95

0.62 £ 0.09 (mean = one
VIII  Other vegetables, mushrooms, and seaweeds (cucumber, white radish, eggplant, dried barilla) 13 0.03 184
IX  Beverages (soft drink, beer, coffee, distilled spirit) 7 0.03 679 S tandard deV 1ati OH) /C“ %;@ [:I‘Ill:]
X Fish, shellfish, and their products ~ (Spanish mackerel, salmon, fish sausages, canned tuna) 17 6.6 72

H &<, FRiTsa
XI  Meatand eggs (beef, pork, chicken, chicken cgg) 13 133 120 DP @& % 2}’1/ J: D %) ‘E—E » a‘—‘
XII  Milk and dairy products  (milk, cheese, yoghurt, ice cream) 5 6.2 111 jl\i’ﬁﬁ (X) —/C:\ J(- = 0 49 & fcﬁ
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XIII  Seasonings and other processed foods ~ (soy sauce, mayonnaise, ketchup, curry block , vinegar) 11 72 101
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