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Abstract We determined dioxin-like polychlorinated biphenyls (PCBs) and PCBs 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 dioxin-like PCBs and PCBs 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, concentrations of
three dioxin-like PCBs, that is, #156, #157 and #189 which were 6 to 20 times higher in fetal Yusho
patients than in healthy babies were still 4 to 6 times greater in Yusho group than in healthy group
about 20 years after the outbreak of Yusho, but could not recognize this characteristic anymore about
30 years after the outbreak. Decreasing rate in concentrations of dioxin—like PCBs and PCBs seemed
to higher in Yusho group than in healthy group during this period of time. Therefore, we considered
due to heavy exposure to PCDFs some drug metabolizing enzymes such as aryl hydrocarbon
hydroxylase were induced and excretion of the related agents to fetal Yusho were enhanced from the
bodies of Yusho group. In order to clarify this hypothesis, further more detail studies are needed.
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Table 1 Concentrations of dioxin-like PCB congeners and PCBs 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
Dioxin-like PCBs
3.3.4,4-(#77) 8.7*19.5 32.3+36.5 3.7
3.4.4,5-(#81) 197 + 237 499 = 490 2.5
3,344 ,5-(#126) ND ND -
3,3.4,4.5,5-(#169) ND ND -
2,3.3,4,4-(#105) 528 + 357 1110 = 722 2.1
2,3.4,4 5-(#114) 43.4 = 24.6 161 = 70700006 3.7
2,3.,4,4 5-(#118) 1032 = 611 1949 = 1152 1.9
2.3,4,4 5 (#123) 29.3 + 18.2 42.0 % 30.0 1.4
2.3,3.4,4,5-(#156) 101 = 62.2 642 = 302070-0% 6.4
2,3,3.4,4,5-(#157) 23.2+13.4 344 = 444p70-1 15
2,3.4,4.5,5-(#167) 39.0 = 28.4 103 = 43.6770-02 2.6
2.3,3.4,4,5 5-(#189) 3.1+1.8 60.6 * 32.0770-007 20
Total 2004 = 1270 4944 + 2710 2.5
PCBs 53176 * 26276 100628 + 49025°7°-%9 1.9
*: Mean £ SD

ND : Less than the detection limit (0.02 pg/g dry weight)
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Table 2 Concentrations of dioxin-like PCB congeners and PCBs 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
Dioxin-like PCBs

3,3 .4,4-(#77) 2.2+6.3 ND -
3.4,4 5-(#81) 36.3 = 103 5.5 % 14.6 0.15

3,3,4,4',5-(#126) ND ND -

3,3.,4,4,5,5-(#169) ND ND -
2,3,3,4,4-(#105) 110 + 111 89.2 = 110 0.81
2.3.4,4 5-(#114) 11.1 +14.4 24.3 = 31.1 2.2

2.3 .44 5-(#118) 234 + 213 301 = 140 1.3
2.3.4,4 5-(#123) 6.8+7.8 6.8+7.5 1.0
2.3,3.4,4,5-(#156) 34.0 = 23.0 158 = 1757011 4.6
2.3,3.4.,4,5-(#157) 8.5+7.0 49.5 + 58 8012 5.8
2.3.4,4.5,5-(#167) 16.3 = 11.5 16.7 + 14.6 1.0
2.3,3.4,4,5,5-(#189) 4.6*1.8 19.0 = 17.5°70-97 4.1
Total 463 + 489 671 + 620 1.4
PCBs 15571 + 23983 14145 + 19820 0.91

*: Mean £ SD
ND : Less than the detection limit (0.02 pg/g dry weight)

Table 3 Concentrations of dioxin-like PCB congeners and PCBs 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
Dioxin-like PCBs
3,3,4,4-(#77) ND 9.9 %20 -
3.4,4,5-(#81) ND ND -
3,3.4,4,5-(#126) ND ND -
3,3,4,4,5,5-(#169) ND ND -
2,3,3,4,4-(#105) 56 * 3.8 33+ 21 0.59
2,3,4,4,5-(#114) 10+£7.1 6.0*6.9 0.60
2,3,4,4,5-(#118) 170 += 16 74 =55 0.44
2,3,4,4,5-(#123) 3.4%+0.8 3.0x2.0 0.88
2.3,3,4,4,5-(#156) 46 = 14 34 =30 0.74
2,3,3.,4,4,5-(#157) 16 £ 17 9.5=11 0.59
2,3,4,4,5,5-(#167) 20 6.6 54=%27 0.27
2,3,3,4,4,5,5-(#189) 14 = 8.0 9.3 11 0.66
Total 335 = 42 184 + 104 0.55
PCBs 9691 + 1676 22904 + 38726 2.4

*: 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 2,3,3',4,4',
5-hexaCB (#156) (upper), 2, 3, 3', 4, 4', 5-hexaCB
(#157)(middle) and 2,3,3',4,4',5,5-heptaCB (#189)

(lower).

B : Yusho group, [ |: Healthy group.

Each bar represents the mean = SEM.
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