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Districts A B D E
P, P’-DDE GM 1.2 172 2.09 212 ppb
Median 2.28 224 2.37 2.18
Max 241 15 25.07 245
Min 0.125 0.125 0.125 0.125
HCB GM 041 0.88 08 1.02
Median 0.63 0.94 0.87 0.98
Max 8.11 1.89 6.51 9.95
Min 0.05 0.05 0.05 0.05
B -HCH GM 0.86 0.22 0.29 1.18
Median 15 0.15 0.15 1.86
Max 15.67 9.22 456 1247
Min 0.15 0.15 0.15 0.15
HCB vs B-BHC
HCB vs y-BHC
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REGIONAL DIFFERENCES OF BLOOD ENDOCRINE DISRUPTOR CONCENTRATIONS AND ITS EVALUATION

Fujio KAYAMA", Hyogo HORIGUCHI”, Etsuko OGUMA", Hiroko OTSUKA",
Yoko IKEDA", Kayoko MIYAMOTO", Yukitomo ARAO", Satoshi NOMOTO",

Satoshi SASAKI”, Minoru KOGA”, Hisatoshi YABUSHITA® and Masafumi NAKAMURA”
YJichi Medical School and CREST/JST, ®National Institute of Health, and Nutrition
YKumamoto Prefectural University, "Hiyoshi Corporation, Omihachiman, Shiga 523-8555 JAPAN

Farmers who used pesticides and herbicides frequently may have higher dioxin body burden as well as ample
intake of phytoestrogens or soy isoflavons in their traditional diet. To elucidate body burden of dioxins, organochlo-
rine pesticides, and isoflavon intake, and relationships between health status of female farmers and environmental
contaminants including dioxins, we designed epidemiological studies in 5 distant districts in Japan. In this paper,
we demonstrate that CALUX assay for dioxin is applicable in epidemiology and a useful dioxins screening method
for identifying higher exposure groups. In addition, the current analysis of dioxin contamination among female
farmers in Japan revealed a distinct difference of distribution of blood dioxin concentration in the studied districts
in Japan.

Female farmers in five districts scattered in the Japan Archipelago were asked through regional agricultural
organizations to cooperate in a nation-wide health survey studying relationships among health, nutrition and cont-
aminants. Health examinations included serum chemistry and urinalysis, bone metabolic markers, and wrist bone
density measured by Dual Energy X-ray Absorption (DEXA) scanner as well as life, medical and diet history ques-
tionnaires double-checked by nurses and nutritionists at interview.

We previously reported a validation study of the CALUX assay in biological samples. We collected 70 ml blood
samples from volunteers in the medical school. Ten-ml and 50-ml whole blood samples were used for CALUX assay
and HRGC-MS measurement, respectively. Results for test samples measure by CALUX bioassay for dioxins at
Hiyoshi Corporation were compared in a double blind study to HRGC/MS results in blood measured at Shimazu
Techno-Research (Kyoto, Japan). when we started to apply CALUX assay for human biological samples, correlation
coefficient (R-values) for PCDD + PCDF + coPCB per gram fat was 0.4758. As the test blood samples were taken
from young volunteers with lower dioxin body burden, most of the samples had low dioxin concentrations. In addi-
tion, as CALUX assay is slightly less sensitive to coPCB, we excluded coPCB fractions for measurement. The R-val-
ues on PCDD+PCDF per gram wet weight and per gram fat were 0.7445 and 0.6417, respectively. When we limit ap-
plications of CALUX assay for blood specimens to evaluate PCDD + PCDF fraction and set detection limit of 20 pg/g
fat, the R-values of PCDD + PCDF per gram wet weight and per gram fat is 0.9161 and 0.8297 respectively. This
showed that CALUX assay is practically sensitive enough for screening moderately high exposure groups for diox-
ins.

In the current study we measured blood dioxin (PCDD + PCDF) concentrations in 1,160 female farmers out of
1,407 volunteers in five districts. The average (+ SD) of examinees’ age was 55.5 = 10.3. The average (= SD)blood
dioxin concentration was 32.3 + 12.1 pg TEQ/g fat. When results for these five districts were compared, the aver-
age dioxin concentration in District A was distinctively high. Seventy percent of samples were higher than the de-
tection limit (20 pg TEQ/g fat) in District A, while in the other districts approximately 25% were higher. This indi-
cates that there may be some dioxin contamination in district A.

Organochlorine pesticides, such as hexachlorbenzen, B-, and y-hexachlorohexane, p, p’-
dichlorodiphenyldichlorethylene (p, p-DDE) , were found in almost all the serum samples at ppb levels, even
though thirty years has passed since the cessation of their agricultural application. Their concentrations were high-
er in southern district when compared to northern Japan, while the level of the serum dioxin concentrations were
higher in district A, located in the north of Japan. The data revealed that dioxin contaminations among the female
farmers were not correlated to dixoin contamination of organochlorine pesticide due to impurity of the chemicals.
Isoflavons intake calculated from dietary history questionnaire showed no regional differences. In conclusion, blood
dioxins and serum persistent organochlorine pesticides were widely distributed in the female farmers in 5 districts
in Japan, and there were regional differences of the contamination. Further study is required to elucidate the ori-
gin of these differences.
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