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Abstract In this study, we examined the dioxin levels and congener distributions in blood
samples of Yusho patients and normal control subjects, especially in relation to the respective
exposure routes. Remarkable differences were observed between the blood of Yusho patients
and general population in terms of both congener distributions and concentration levels.
Cumulative dioxin intake for Yusho patients was estimated using the mean Yusho oil consump-
tion and congener-specific dioxin contamination data for Yusho oil ; for control subjects, it was
estimated from food consumption and dioxin congener contamination data. Estimated total
intake of dioxins was 2.4ug-TEQ for control subjects and 357ug-TEQ for Yusho patients,
respectively. The total intake of some congeners such as 2,3,4,7,8-PeCDF and 1,2,3,4,7,8-
HxCDF for Yusho patients was more than 100 times higher than those of control subjects. The
congener distribution of PCB and PCDD in the blood of control subjects was similar to those of
the food. In the case of Yusho patients, however, the congener distribution did not resemble
those of either the food or the causal Kanemi rice oil, nor did not match that of control subjects’
blood. Selective metabolizing of congeners was suggested to have occurred in the Yusho
patients. In a 2001 fiscal year survey, the concentration ratio of TEQ between Yusho and
normal subjects was 4.5. However, the level of 2,3,4,7,8-PeCDF, thought to be the congener that
had the closest relation to various symptoms of the Yusho patients, was ten times or more in
Yusho patients than in controls. It is suggested that further examinations should be conducted
in the future to follow up this survey monitoring the blood levels of toxic congeners in Yusho
patients.
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Table 1 Mean concentrations of dioxins in blood of Yusho
patients and normal controls

Concentration Concentration
C (pg/g lipid) Ratio
ongeners Yusho patients*  Controls** Yusho /
(N=178) (N=127) Control
2,3,7,83-TCDD 1.8 1.9 0.9
1,2,3,7,8-PeCDD 20 9.0 2.3
1,2,3,4,7,8-HxCDD 2.4 3.6 0.7
1,2,3,6,7,8-HxCDD 57 28 2.0
1,2,3,7,8,9-HxCDD 4.6 4.5 1.0
1,2,3,4,6,7,8-HpCDD 27 79 0.3
OCDD 668 1222 0.5
2,3,7,83-TCDF 1.8 0.0 —
1,2,3,7,8-PeCDF 1.1 0.7 1.6
2,3,4,7,8-PeCDF 256 17 15
1,2,3,4,7,8-HxCDF 33 4.9 17
1,2,3,6,7,8-HxCDF 30 5.7 5.2
2,3,4,6,7,8-HxCDF 1.7 1.3 1.4
1,2,3,7,8,9-HxCDF 1.1 0.0 —
1,2,3,4,6,7,8-HpCDF 3.9 2.2 1.8
1,2,3,4,7,8,9-HpCDF 1.0 0.0 —
OCDF 2.0 2.1 0.9
344’5-TCB(PCB 81) 5.4 5.6 1.0
33'4'4-TCB(PCB77) 7.8 8.4 0.9
33'44'5-PenCB(PCB 126) 84 113 0.7
3344’55~ HxCB(PCB 169) 207 64 3.3
2'344'5-PenCB(PCB 123) 330 468 0.7
23'44'5-PenCB(PCB 118) 19019 24440 0.8
2344'5-PenCB(PCB 114) 3025 1697 1.8
233'44’-PenCB(PCB 105) 3693 5082 0.7
23'44'55'-HexCB(PCB 167) 3785 3648 1.0
233'44'5-HexCB(PCB 156) 44899 7945 5.7
233'44'5-HexCB(PCB 157) 12780 2011 6.4
233'44'55"-HpCB(PCB 189) 5034 1046 4.8
PCDD-TEQ 29 15 1.9
PCDF-TEQ 140 10 14
PCDD/PCDF-TEQ 169 25 6.7
None-ortho-Co-PCB-TEQ 11 12 0.9
Mono-ortho-CoPCB-TEQ 26 9.0 2.9
Total Co-PCB-TEQ 37 21 1.8
Total TEQ 206 46 4.5

* I Quoted from Ref? ** I Quoted from Ref'?
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Fig. 1 Congener distributions of PCDD, PCDF,
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blood of Yusho patient and normal control
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Table 2 Estimated total intakes of dioxins forYusho

patients and normal controls

Total intake of dioxins (xg/person) Ratio
Yusho patients*  Controls**  Yusho/ Control

2,3,7,83-TCDD 0.0 0.060 -
1,2,3,7,8-PeCDD 5 0.36 14
1,2,3,4,7,8-HxCDD 7.6 0.14 54
1,2,3,6,7,8-HxCDD 32 0.41 78
1,2,3,7,8,9-HxCDD 20 0.0 -
1,2,3,4,6,7,8-HpCDD 53 1.9 28
OCDD 35 10 3.6
2,3,7,8-TCDF 57 1.1 52
1,2,3,7,8-PeCDF 247 0.4 694
2,3,4,7,8-PeCDF 373 0.79 475
1,2,3,4,7,8-HxCDF 405 0.39 1029
1,2,3,6,7,8-HxCDF 70 0.27 255
2,3,4,6,7,8-HxCDF 1.5 0.0 -
1,2,3,7,8,9-HxCDF 47 0.38 -
1,2,3,4,6,7,8-HpCDF 114 0.58 198
1,2,3,4,7,8,9-HpCDF 2.0 0.0 -
OCDF 120 0.0 -
344’5-TCB (PCB 81) 823 2.1 390
33'4'4-TCB (PCB 77) 8229 27.1 304
33'44’5-PenCB (PCB 126) 760 10 77
3344'55-HxCB (PCB 169) 29 2 14
2'344'5-PenCB (PCB 123) 1772 36 49
23'44’5-PenCB (PCB 118) 39246 1027 38
2344'5-PenCB (PCB 114) 4115 18 227
233'44'-PenCB (PCB 105) 1962 307 6.4
23'44'55-HexCB (PCB 167) 5634 219 26
233'44'5-HexCB (PCB 156) 5950 122 49
233'44'5'-HexCB (PCB 157) 1709 54 32
233'44'55"-HpCB (PCB 189) 519 15 34
PCDDs-TEQ 12 0.49 23
PCDFs-TEQ 258 0.63 413
PCDDs/PCDFs-TEQ 270 1.1 241
None-ortho-Co-PCBs-TEQ 77 1.0 76
Mono-ortho-Co PCBs-TEQ 10 0.24 43
Total Co- PCBs-TEQ 87 1.2 70
Total TEQ 357 2.4 151

= Calculated from the concentration of dioxins in Yusho oil
(Iida, Ref.13) and the estimated intakes of rice bran oil ( mean
total intake per patient, 688 ml and 0.92 for oil density) report-
ed by Hayabuchi et al. Ref. 14). * : Mean intake of Kyusy
area in 1998, Quoted from Health and Welfear 1999, Ref. 10.
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