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Relationships between Concentrations of Dioxin Isomers
and Symptoms, and among Concentrations
and Half-Lives of Dioxin Isomers, in Patients with Yusho Disease
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Abstract The relationships among dioxin isomers are not well understood. This study aimed to
clarify the relationships among isomers using two methods. First, the relationships between isomers
and symptoms were analyzed by analysis of variance. Second, concentrations and half-lives were
determined for each isomer in each patient, and correlation coefficients for the concentrations and
half-lives among isomers were calculated. Two isomers very similar to 2, 3, 4, 7, 8-pentachlorodibenzo-
furan (2, 3, 4, 7, 8-PeCDF) were correlated with symptoms of Yusho disease. The correlation
coefficients among three isomers similar to 2, 3, 4, 7, 8-PeCDF were very high at 0.98, indicating that
there may be a mechanism which maintains constant ratios among these isomers.
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F£2—1 (a) &EFOFEHOMBEREK

1,2,3,7,8-PeCDD 1,2,3,6,7,8-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,4',5,5-HxCB

1,2,3,7,8-PeCDD 1.0000 0.6780 0.6110 0.4146 0.5212 0.5904
1,2,3,6,7,8-HxCDD 0.6780 1.0000 0.6013 0.4471 0.3738 0.5537
2,3,4,7,8-PeCDF 0.6110 0.6013 1.0000 0.6503 0.6401 0.5993
1,2,3,4,7,8-HxCDF 0.4146 0.4471 0.6503 1.0000 0.6764 0.3979
1,2,3,6,7,8-HxCDF 0.5212 0.3738 0.6401 0.6764 1.0000 0.4536
3,3,4,4',5,5-HxCB 0.5904 0.5537 0.5993 0.3979 0.4536 1.0000

F£2—1 (b) &EFOREOMBIREK

1,2,3,7,8-PeCDD 1,2,3,6,7,8-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,4,5,5-HxCB

1,2,3,7,8-PeCDD 1.0000 0.7824 0.7195 0.7097 0.7861 0.7453
1,2,3,6,7,8-HxCDD 0.7824 1.0000 0.7699 0.7976 0.8088 0.6062
2,3,4,7,8-PeCDF 0.7195 0.7699 1.0000 0.9621 0.9219 0.8241
1,2,3,4,7,8-HxCDF 0.7097 0.7976 0.9621 1.0000 0.9559 0.7392
1,2,3,6,7,8-HxCDF 0.7861 0.8088 0.9219 0.9559 1.0000 0.7461
3,3,4,4',5,5-HxCB 0.7453 0.6062 0.8241 0.7392 0.7461 1.0000

x2—-2 (a) 2,3,4,7,8PeCDF i} 50pg/g lipid Ph Lo 35 0] O A B AR 5L

1,2,3,7,8-PeCDD 1,2,3,6,7,8-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,455-HxCB

1,2,3,7,8-PeCDD 1.0000 0.6234 0.7155 0.6479 0.5260 0.6781
1,2,3,6,7,8-HxCDD 0.6234 1.0000 0.7989 0.6926 0.4217 0.4369
2,3,4,7,8-PeCDF 0.7155 0.7989 1.0000 0.8086 0.6569 0.6851
1,2,3,4,7,8-HxCDF 0.6479 0.6926 0.8086 1.0000 0.8142 0.5538
1,2,3,6,7,8-HxCDF 0.5260 0.4217 0.6569 0.8142 1.0000 0.6058
3,3,4,4',5,5-HxCB 0.6781 0.4369 0.6851 0.5538 0.6058 1.0000

*x2—2 (b) 2,3,4,7,8PeCDF iff£ 50pg/g lipid Ph b0 F3E D DA 2%

1,2,3,7,8-PeCDD 1,2,3,6,7,8-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,45,5-HxCB

1,2,3,7,8-PeCDD 1.0000 0.7080 0.7003 0.7098 0.7719 0.6706
1,2,3,6,7,8-HxCDD 0.7080 1.0000 0.7716 0.8050 0.8165 0.5240
2,3,4,7,8-PeCDF 0.7003 0.7716 1.0000 0.9480 0.9183 0.5982
1,2,3,4,7,8-HxCDF 0.7098 0.8050 0.9480 1.0000 0.9782 0.5568
1,2,3,6,7,8-HxCDF 0.7719 0.8165 0.9183 0.9782 1.0000 0.6196
3,3 .,4,4,5,5 -HxCB 0.6706 0.5240 0.5982 0.5568 0.6196 1.0000

#£2—3 (a) 2,3,4,7,8PeCDF ¥ 200pg/g lipid LA -0 B35 O Fd W O FH B2 %L

1,2,3,7,8-PeCDD 1,2,3,6,78-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,4'5,5-HxCB

1,2,3,7,8-PeCDD 1.0000 0.5764 0.7524 0.7948 0.5781 0.7234
1,2,3,6,7,8-HxCDD 0.5764 1.0000 0.7826 0.6385 0.2413 0.3412
2,3,4,7,8-PeCDF 0.7524 0.7826 1.0000 0.8496 0.5897 0.6840
1,2,3,4,7,8-HxCDF 0.7948 0.6385 0.8496 1.0000 0.7915 0.7481
1,2,3,6,7,8-HxCDF 0.5781 0.2413 0.5897 0.7915 1.0000 0.7014
3,3 ,4,4,5,5 -HxCB 0.7234 0.3412 0.6840 0.7481 0.7014 1.0000

*£2—-3 (b) 2,3,4,7,8PeCDF i} 200pg/g lipid VL 1= BE O O AR %L

1,2,3,7,8-PeCDD 1,2,3,6,78-HxCDD 2,3,4,7,8-PeCDF 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 3,3 ,4,4'5,5-HxCB

1,2,3,7,8-PeCDD 1.0000 0.7373 0.7781 0.7042 0.7314 0.6384
1,2,3,6,7,8-HxCDD 0.7373 1.0000 0.7784 0.7683 0.8059 0.6181
2,3,4,7,8-PeCDF 0.7781 0.7784 1.0000 0.8932 0.8950 0.6012
1,2,3,4,7,8-HxCDF 0.7042 0.7683 0.8932 1.0000 0.9800 0.5279
1,2,3,6,7,8-HxCDF 0.7314 0.8059 0.8950 0.9800 1.0000 0.5762
3,3 ,4,4,5,5 -HxCB 0.6384 0.6181 0.6012 0.5279 0.5762 1.0000
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H1DiEERE (ppb)  H? TEQ (ppb) (pg/g) (pg/g)
2,3,7,8-TCDD 0 0 0
M35 fL-PCDDs 3 0 *
1,2,3,7,8-PeCDD 7 3.5 0.016 0.008 438 106.28
FIEIL-PCDDs 77 0 *
1,2,3,4,7,8-HxCDD 8 0.8 0.008 0.0008 1000 46.55
1,2,3,6,7,8-HxCDD 40 4 0.049 0.0049 816 57.05
1,2,3,7,8,9-HxCDD 23 2.3 0.0092 0.00092 2500 18.62
~#EfL-PCDDs 203 0 *
1,2,3,4,6,7,8-HpCDD 185 1.9 0.057 0.000585 3246 14.34
L1E/L-PCDDs 160 0 *
OCDD 120 0.1 0.86 0.000717 140 332.51
2,3,7,8-TCDF 660 66 0 0
I3G{t-PCDF 2570 0 *
1,2,3,7,8-PeCDF 525 26 0 0
2,3,4,7,8-PeCDF 1350 675 0.029 0.0145 46552 1
#AIEIL-PCDFs 3580 0 *
1,2,3,4,7,8-HxCDF 890 89 0.01 0.001 89000 0.52
1,2,3,6,7,8-HxCDF 170 17 0.011 0.0011 15455 3.01
2,3,4,6,7,8-HxCDF 165 16.5 0 0
~IEL-PCDFs 1259 0 0 0
1,2,3,4,6,7,8-HpCDF 255 2.6 0 0
1,2,3,4,7,8,9-HpCDF 11.5 0.1 0 0
+t1Ef-PCDFs 42 0 *
OCDF 76 0 0 0
3,3'.4,4-TeCB 11500 5.75 0 0
3,3,4,4',5-PeCB 630 63 0.22 0.022 2864 16.25
3,3,4,4',5,5-HxCB 27 0.27 0.13 0.0013 208 223.81
2,3,4,4',5-PeCB 32000 3.2 0.67 0.000067 47761 0.97
2,3,3,4,4-PeCB 28000 2.8 6.5 0.00065 4308 10.81
2,3,3,4,4',5-HxCB 2950 1.5 13 0.00661 227 205.07
Other Mono-ortho PCBs 91800 0
Di-ortho PCBs 135100 0
Tri-Ortho PCBs 7580 0
Other PCBs 71000 0
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