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Abstract We determined polychlorinated dibenzofurans (PCDFs) and polychlorinated diben-
zo—p-dioxins (PCDDs) in 6 preserved umbilical cords of fetal Yusho patients and in 11 preserved
umbilical cords of Yusho suspected persons who were born to mothers with Yusho from 1970 to 2002,
which were Yusho group. As a control, we also analyzed PCDFs and PCDDs in 15 preserved
umbilical cords of babies who were born to healthy mothers, which was healthy group, in the same
period of time. As a result, 2,34,7,8-pentachlorodibenzofuran and 1,2,3,4,7,8-hexachlorodibenzofuran,
true causal agents of fetal Yusho, were only determined in the umbilical cords of fetal Yusho patients,
except for one umbilical cords of Yusho suspected persons. Decreasing rate in concentrations of
PCDF's and PCDDs seemed to greater in Yusho group than in healthy group during this period of time.
Therefore, we considered due to high exposure to PCDFs some drug metabolizing enzymes such as
aryl hydrocarbon hydroxylase were induced and the excretion of PCDFs and PCDDs were enhanced
from the bodies of Yusho group. In order to clarify this hypothesis, further more detail researches are
required.
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Table 1 Concentrations of PCDD and PCDF congeners in the preserved umbilical cords of healthy babies and babies with

fetal Yusho born in 1966 to 1975

Concentration®, pg/g dry weight

Compound Healthy Baby (A) Baby with Fetal Yusho (B) B/A
PCDDs
2,3,7,8- ND ND -
1,2,3,7,8- ND ND -
1,2,3,4,7,8- ND ND -
1,2,3,6,7,8- ND 9.2+8.3 -
1,2,3,7.8,9- ND 1.6 3.9 -
1,2,3,4,6,7,8- 11.5+8.6 16.6 £ 12.2 1.4
OCDD 106 £ 115 96.3 = 82.4 0.9
Total 117 £ 122 124 = 88 1.1
PCDFs
2,3,7,8 ND 7.3 9.9 -
1,2,3,7,8- ND ND -
2,3,4,7,8- ND 27.4+12.0 -
1,2,3,4,7,8- ND 29.4 = 13.0 -
1,2,3,6,7,8- ND 2.2*3.6 -
2,3,4,6,7,8 ND ND -
1,2,3,7,8,9- ND ND -
1,2,3,4,6,7,8- ND 6.3 7.2 -
1,2,3,4,7,8,9- ND ND -
OCDF ND ND -
Total ND 73 £ 28 -
*: Mean = SD

ND : Less than the detection limit (0.02 pg/g dry weight)
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Table 2 Concentrations of PCDD and PCDF congeners in the preserved umbilical cords of healthy babies and babies born
to mothers with Yusho born in 1980 to 1992

Concentration®, pg/g dry weight

Compound Healthy Baby (A) Baby born to Mother with Yusho (B) B/A
PCDDs
2,3,7,8 ND ND -
1,2,3,7,8- ND ND -
1,2,3,4,7.8- ND ND -
1,2,3,6,7,8- 1.9+5.3 ND -
1,2,3,7,8,9- ND ND -
1,2,3,4,6,7,8 48.1 = 108 2.7x7.2 0.06
OCDD 70.2 = 83.2 28.9 £40.1 0.41
Total 120 = 194 31.6 = 47.0 0.26
PCDFs
2,3,7,8 1.6 4.5 ND -
1,2,3,7,8- ND ND -
2,3,4,7,8- ND 1.9+x5.1 -
1,2,3,4,7,8- ND 1.3+£34 -
1,2,3,6,7,8- ND ND -
2,3,4,6,7,8 ND ND -
1,2,3,7,8,9- ND ND -
1,2,3,4,6,7,8- ND ND -
1,2,3,4,7,8,9- ND ND -
OCDF ND ND -
Total 1.6 £4.5 3.2*8.5 2.0
*: Mean = SD

ND : Less than the detection limit (0.02 pg/g dry weight)

Table 3 Concentrations of PCDD and PCDF congeners in the preserved umbilical cords of healthy babies and babies born
to mothers with Yusho born in 1993 to 2002

Concentration®, pg/g dry weight

Compound Healthy Baby (A) Baby born to Mother with Yusho (B) B/A
PCDDs

2,3,7,8 ND ND -
1,2,3,7,8- ND ND -
1,2,3,4,7,8- ND ND -
1,2,3,6,7,8- ND ND -
1,2,3,7.8,9- ND ND -
1,2,3,4,6,7,8- 4.1+5.8 ND -

OCDD 8.6 £ 12 8.1 16 0.94

Total 13 £ 18 8.1+16 0.62

PCDFs
2,3,7,8 ND ND -
1,2,3,7,8- ND ND -
2,3,4,7,8- ND ND -
1,2,3,4,7,8- ND ND -
1,2,3,6,7,8- ND ND -
2,3,4,6,7,8 ND ND -
1,2,3,7,8,9- ND ND -
1,2,3,4,6,7,8- ND ND -
1,2,3,4,7,8,9- ND ND -
OCDF ND ND -
Total ND ND -
*: Mean = SD

ND : Less than the detection limit (0.02 pg/g dry weight)
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Fig.1 Time serial changes in concentrations of 1,2,3,4,6,

7,8-HpCDD (upper), OCDD (middle) and PCDDs
(lower).

B : Yusho group, [ ]: Healthy group.

Each bar indicates the mean = SEM. 0 : Less than
the detection limit of 0.02 pg/g dry weight.
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Fig. 2 Time serial changes in concentrations of 2, 3, 4, 7,

8-PenCDF (upper), 1, 2, 3, 4, 7, 8-HxCDF (middle)
and PCDFs (lower).

B : Yusho group, [ ]: Healthy group.

Each bar indicates the mean = SEM. 0 : Less than
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