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Abstract

In 1968, the contamination of cooking oil by heat-degraded polychlorinated biphenyls (PCBs) caused
a case of mass poisoning, the so-called Yusho incident. The cause of Yusho disease is thought to be
ingested toxic substances, including not only PCBs but also polychlorinated dibenzofuran (PCDFs) in
Kanemi rice oil. We previously measured dioxins concentrations in the blood of 854 Yusho patients by
annual medical examination from 2001 to 2013. We determined the concentrations of 2,3,4,7,8~
PeCDF, 1,2,3,4,7,8-HxCDF, 1,2,3,6,7,8-HxCDF and 3,3 ,4,4’,5,5-HxCB (#169) in the blood of
Yusho patients were more than double those of normal controls. In 2012, a new Yusho criteria was
established. Family members living with a Yusho patient were also certified as Yusho patients and
called Yusho family cohabitant patients.

In this study, we compared the distribution of 2,3,4,7,8-PeCDF concentration in the blood of Yusho
patients and Yusho family cohabitant patients. It was suspected that the distribution of 2,3,4,7,8-
PeCDF concentration in Yusho family cohabitant patients would be lower than that of Yusho patients.
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F£1 WEREERE R OF—k Ao PCDDs, PCDFs % U°/ » 4 )V PCB il % (2001-2013 4£) (pg/g lipid)

MEEH (N=854) REFGERES (N5l 20134F) | —fkd A (N=127, 2004 4F )
Congeners Mean SD Min Max Median| Mean SD Min Max Median| Mean SD  Min Max Median
2,3,7,8-TCDD 1.6 1.0 ND 86 1.5/ 1.5 1.5 ND 74 1.2/ 1.9 0.84 ND 4.3 1.8
1,2,3,7,8-PeCDD 94 5.7 1.2 48 81| 6.9 43 1.8 28 5.8 9.0 34 3.2 20 8.7
1,2,3,4,7,8-HxCDD 25 1.8 ND 15 2.2/ 1.9 1.5 ND 94 ND 36 1.9 ND 13 3.2
1,2,3,6,7,8-HxCDD 38 36 2.5 310 27 22 14 53 91 18 28 11 7.3 70 25
1,2,3,7,8,9-HxCDD 3.8 34 ND 36 3.0/ 3.1 2.7 ND 15 2.2/ 45 2.8 ND 16 3.9
1,2,3,4,6,7,8-HpCDD 42 53 ND 1200 34| 40 26 10 170 33| 78 55 18 470 62
OCDD 630 570 72 7900 5201 360 250 81 1500 290| 1200 640 180 7600 940
Total PCDDs 730 630 100 9200 600| 440 280 110 1700 360| 1300 1000 210 8200 1000
2,3,7,8-TCDF 1.7 1.8 ND 14 1.2/ 1.0 1.1 ND 7.5 ND| 1.0 0.72 ND 4.5 ND
1,2,3,7,8-PeCDF 1.1 1.0 ND 8.3 ND|0.87 1.2 ND 8.3 ND|0.67 0.55 ND 4.6 ND
2,3,4,7,8-PeCDF 120 194 2.7 1800 41, 31 50 4.4 320 15 17 7.7 6.0 36 16
1,2,3,4,7,8-HxCDF 29 5 ND 600 7.6/ 57 11 ND 78 3.3] 5.0 2.7 ND 20 4.4
1,2,3,6,7,8-HxCDF 13 20 ND 200 6.2/ 5.0 6.1 ND 35 3.7/ 5.7 2.6 ND 16 5.2
2,3,4,6,7,8-HxCDF 1.2 0.88 ND 9.6 ND| 1.2 0.7 ND 5.6 ND| 1.2 0.8 ND 5.2 ND
1,2,3,7,8,9-HxCDF ND ND ND
1,2,3,4,6,7,8-HpCDF 24 39 ND 74 ND| 1.7 2.0 ND 11.3 ND| 2.2 2.1 ND 14 ND
1,2,3,4,7,8,9-HpCDF 1.0 0.1 ND 3.3 ND| ND ND
OCDF 20 1.2 ND 38 ND| ND 2.1 14 ND 18 ND
Total PCDFs 180 270 12 2600 66| 50 68 13 450 29| 37 14 15 8 35
3,4,4 ,5-TCB(#81) 56 3.0 ND 37 ND| 54 2.1 ND 18 ND| 5.6 2.3 ND 24 ND
3,3,4,4-TCB(#77) 7.4 81 ND 150 ND| 5.8 2.5 ND 18 ND| 84 4.8 ND 31 ND
3,3,4,4,5-PenCB (#126) 9 & ND 680 77| 8 8 ND 390 61} 110 80 17 520 90
3,3.,4,4,5,5-HxCB(#169) 170 140 10 1300 130 94 71 15 340 66| 64 27 16 190 58
Total Non-ortho PCBs 280 200 30 1500 240 190 140 49 730 140, 190 110 59 740 160
Total 1200 820 170 9700 1000| 680 450 240 2400 540| 1600 1000 290 8500 1300
& [WHO-05] &
T PCDDs-TEQ 6 99 28 79 13 12 7.2 3.3 48 10| 16 59 5.1 3 11
T PCDFs-TEQ 386 61 1.3 519 14| 11 17 1.8 110 5.4| 6.6 2.5 2.3 14 10
T Non-ortho PCBs-TEQ 15 11 1.0 94 13] 11 99 25 48 85 13 86 2.6 58 9.5
Total-TEQ 69 74 6.3 634 44| 34 31 88 210 26 37 16 12 100 31
Lipid (%) 0.30 0.06 0.16 0.64 0.30)0.26 0.04 0.20 0.40 0.25/0.33 0.05 0.22 0.49 0.31
Age(years) 65.2 13.5 31 97 66/58.0 10.2 45 89 55(68.1 5.4 60 8 67

CB : chlorinated biphenyl, CDD : chlorinated dibenzo-p-dioxins, CDF : chlorinated dibenzofurans, Hx : hexa, Hp : hepta, ND : less than the
determination limit, OCDD : octachlorodibenzo-p-dioxin, OCDF : octachlorodibenzofurans, PCB : polychlorinated biphenyl, PCDD : polychlorinated
dibenzo-p-dioxin, PCDF : polychlorinated dibenzofuran, Pe : penta, TCB : tetrachlorobiphenyl, TCDD : tetrachlorodibenzo-p-dioxin, TCDF :
tetrachlorodibenzofuran, TEQ : toxic equivalent quantity.
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