is interesting to consider that CHLs were relatively scarcely reported in human adipose tissue
samples. Greater CHL residues were found in humans from Japan as compared to those
from Canada, the United States and Poland. Relatively high concentrations of CHLs were
also reported in human breast milk from Japan (37). In Japan, CHLs were mainly used for
termite control (38), and the use of these compounds was banned in 1986. Time trend
monitoring revealed that CHL residues exhibited increasing trend until 1985 (22). The late
restriction or ban of CHLSs in Japan may account for the high levels found in human adipose

tissues. In view of these facts, continuous monitoring of CHLs in humans from Japan are

required.

Conclusions

This study presents current residue levels of two newly detected contaminants, TCPMe and
TCPMOH, as well as other classic persistent OCs in human adipose tissue from Japan. To
our knowledge, this is the first report indicating the occurrence of TCPMe and TCPMOH in
human adipose tissue samples. Our results provide a basis for human exposure to TCPMe
and TCPMOH and subsequently for risk assessment. Widespread occurrence of TCPMe and
TCPMOH in various kinds of marine mammals and their presence in human samples imply
the expansion of contamination by these compounds in wide range of animals including
humans. In view of these observations, further comprehensive information regarding
contamination status, sources of exposure and toxicokinetics of TCPMe and TCPMOH is
necessary to understand bioaccumulation and to evaluate possible risks of these compounds

to humans and wildlife.
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Table 1. Information of Japanese human adipose tissue samples analysed in this study

Sample No.  Sex Age Residence Occupation Cause of death
1 M 50 Kawasaki Pharmacist Brain tumor
2 M 55 Tokyo Officer Hepatocellular carcinoma
3 M 63 Yokohama  Independent Myocardial infarction
4 M 65 Chiba Officer Pulmonary fibrosis
5 M 68 Tokyo Officer Bronchopneumonia
6 M 73 Yokohama  Officer Lung cancer
7 M 79 - Tokyo Officer Urinary bladder carcinoma
8 M 87 Tokyo Without occupation Bronchopneumonia
9 F 29 Tokyo Without occupation Acute myelocytic leukemia
10 F 33 Tokyo Housewife Spinal cord tumor
11 F 53 Tokyo Housewife Takayasu's arteritis
12 F 75 Tokyo Housewife Cerebral hemorrhage
13 F 76 Tokyo Without occupation Acute myelocytic leukemia
14 F 85 Tokyo Housewife Ovarian carcinoma

Abbreviations : M, male; F, female.



Table 2. Concentrations (ng/g lipid wt) of TCPMe, TCPMOH and other organochlorines in human adipose tissue from Japan

Sample No. Sex Age Fat(%) TCPMe TCPMOH PCBs DDTs HCHs* CHLs® HCB

1 M 50 80 11 55 1800 350 140 280 30
2 M 55 80 8.9 7.5 1800 1300 150 180 31
3 M 63 74 11 8.1 2600 950 360 260 64
4 M 65 86 6.2 5.8 1300 600 600 110 22
5 M 68 85 31 1.1 520 110 60 65 22
6 M 73 66 5 8.5 3200 710 260 710 44
7 M 79 57 11 4.7 1700 660 160 210 30
8 M 87 63 17 16 2500 1900 320 220 27
9 F 29 57 2.5 2.8 560 400 210 110 33
10 F 33 56 3.0 2.9 930 820 430 96 38
11 F 53 57 21 18 2300 820 540 250 68
12 F 75 66 6.7 4.5 2300 1300 560 270 68
13 F 76 78 8.5 8.2 1700 420 510 210 60
14 F 85 74 4.9 24 720 620 300 260 38

Mean 70 9.3 6.9 1700 780 330 230 41

Range 56-8  2.5-21 1.1-18 560 - 3200 110 - 1900 60 - 600 96 - 710 30 - 60

Abbreviations : M, Male; F, Female.
*DDTs = sum of p,p -DDE, p,p -DDD and p,p -DDT. *HCHs = sum of a-HCH, -HCH and y-HCH. “CHLs = sum of oxy chlordane, frans -
chlordane, cis -chlordane, trans -nonachlor and cis -nonachlor.



Table 3. Comparison of recent organochlorine residue levels (ng/g lipid wt) in human adipose tissue from various countries

Country Survey year PCBs DDTs HCHs HCB CHLs Reference

Canada 1984 2000 3400 80 80 160° Williams et al. (23)

Canada 1992 nd 600° 25¢ 25 56 Mes (24)

USA 1984 1200 4100 620 nd nd Holt et al. (25)

USA 1997 196 72 34 36 72 Archibeque-Engle et al. (26)
Mexico 1997 - 1998 nd 5660# 156 58 nd Waliszewski et al. (27)
Poland 1989 - 1992 860 6300¢ 320 310 nd Ludwicki and Goralczyk (28)
Poland 1990 1500 15000 250 260 70 Tanabe et al. (29)

Navarra, Spain 1991 2400 4300° 1530 3400 nd Gomez-Catalan et al. (30)
Zaragoza, Spain 1988 - 1989 1500 2960" 530° 2950 nd Ferrer et at. (17)
Netherlands 1986 3400 2500 280 380 nd Greve and van Zoonen (I18)
Italy 1984 1800 8200¢ 130' 2300 nd Forcadi et al. (19)

Sweden - 1180 788" nd 56 nd Weistrand and Noren (31)
Turkey 1995 - 1996 nd 2130¢ 520 33 nd Cok et al. (32)

Iran 1991 - 1992 nd 2900¢ 770 55 nd Burgaz et al. (33)

Jordan 1996 nd 3900+ 1550 120 nd Alawi et al. (34)

South Vietnam 1991 300 4900 30 nd nd Nakamura et al. (35)

Korea 1994 - 1995 400 1100 190 20 nd Kang et al. (20)

Japan 1998 1700 780 330 41 230 Present study

Abbreviation : nd, not determined.
*3-HCH only. %p,p"- DDE + o,p™- DDT + p,p’- DDT. ‘a-HCH + B-HCH. ‘oxy chlordane + trans-nonachlor + cis-nonachlor. ®p,p’- DDE + p,p’- DDT.

*p,p’- DDE + p,p"- DDD + p,p"- DDT + o,p’- DDT. *p,p'- DDE only. 'y-HCH only. *p,p' -DDE + p,p’ -DDD + p,p’ -DDT + o,p’ -DDE + o,p’ -DDD

+o,p’- DDT.



FIGURE LEGENDS

Figure 1. Comparison of TCPMe and TCPMOH residue levels in fishes, marine mammals

and humans from Japan. Data on fishes and larga seals were cited from Watanabe et al. (3),
cetaceans from Minh et al. (39).

Figure 2. Correlation between TCPMe/TCPMOH and DDTs concentrations in Japanese
human adipose tissue.
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