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Peculiar Remaining of some PCB Congeners in the Patients
with Yusho for more than 30 Years
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Abstract Concentrations of polychlorinated biphenyl (PCB) congeners, hexachlorobenzene
(HCB) and dichloro dichlorophenyl ethylen (DDE) in the blood of Yusho patients (n = 28) were
statistically compared with those in the blood of Fukuoka residents (n = 151).

The PCB concentrations in the blood of Yusho patients were higher than those of Fukuoka
controls and concentration ratios of Yusho/Control were various depending on PCB congeners,
being 1.6 on 2,3’,4,4’,5-pentaCB (# 118), 17.5 on 2,3,3,4,4’,5-hexaCB (# 156) and 5.4 on total PCBs.
Correlation coefficients between age and concentrations of 7 PCB congeners, HCB and DDE in
the blood of Fukuoka residents were significantly positive each other (p < 0. 001), while in Yusho
patients, the correlation coefficients were positive but various depending on the congeners.
However, correlation coefficient between PCB # 118 and PCB # 156 in the Yusho patients was
remarkably low, indicating their peculiar accumulative properties in Yusho patients. The
concentration of PCB # 118 had been markedly decreased after the ingestion of PCBs and would
be metabolized to hydroxylated PCB, which might cause estrogen disturbance in the Yusho
patients.
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Table 1 Concentrations (ppb in whole blood) of 7 PCB congeners, total PCBs, HCB and DDE in Yusho patlents and
Fukuoka Control and their ratio Yusho/Control of average concentrations

Yusho A+B (n = 28) Ratio Yusho A (n = 16) Ratio Yusho B (n = 12) Ratio

Average SD Median Min Max Yuho/Cont  Average SD Median Min Max Yisod/Cot  Average SD Median Min Max YushoB/Cont
Age 67.8 9.9 69.6 46.4 85.6 1.9 68.2 10.6 69.5 47.1 85.6 1.9 67.3 9.1 70.0 46.4 79.0 1.8
PCB#118 0.062 0.032 0.051 0.023 0.128 1.6 0.050 0.029 0.038 0.023 0.128 1.3 0.078 0.029 0.075 0.033 0.125 2.0
PCB#153 0.689 0.380 0.551 0.169 1.978 4.1 0.809 0.447 0.718 0.358 1.978 4.8 0.530 0.184 0.532 0.169 0.927 3.2
PCB#138 0.800 1.471 0.410 0.056 8.076 9.8 0.639 0.436 0.599 0.217 1.864 7.9 1.016 2.229 0.391 0.056 8.076 12.5
PCB#182 0.117 0.063 0.099 0.050 0.279 2.8 0.124 0.066 0.111 0.059 0.266 3.0 0.107 0.060 ©0.093 0.050 0.279 2.6
PCB#156 0.310 0.242 0.246 0.086 1.220 17.5 0.404 0.282 0.324 0.108 1.220 22.7 0.185 0.068 0.166 0.086 0.294 10.4
PCB#180 0.491 0.269 0.381 0.226 1.330 3.9 0.556 0.294 0.507 0.253 1.330 4.4 0.405 0.212 0.347 0.226 1.048 3.2
PCB#170 0.327 0.221 0.260 0.108 1.104 8.5 0.380 0.248 0.314 0.141 1.104 9.9 0.257 0.164 0.202 0.108 0.670 6.7
Total PCBs 4.117 3.340 2.927 1.372 17.538 5.4 4.215 2.445 4.066 1.662 10.897 5.6 3,986 4.381 2.708 1.372 17.538 5.3
HCB 0.107 0.050 0.095 0.061 0.309 2.4 0.095 0.031 0.089 0.061 0.157 2.1 0.124 0.066 0.112 0.062 0.309 2.7
DDE 2.914 1.725 2.609 0.176 6.967 3.9 3.088 1.824 2.598 1.036 6.967 4.1 2.682 1.632 2.609 0.176 6.121 3.6

Control age 20-60 (n = 151) Control age 20-39 (n = 95) Control age 40-60 (n = 56)

Average SD Median Min Max Average SD  Median Min Max Average SD Median Min Max

Age 36.6 11.8 35.1 20.0 60.0 28.7 5.8 28.1 20.0 39.1 50.0 5.6 50.1 40.0 60.0
PCB#118 0.038 0.035 0.028 0.006 0.235 0.025 0.019 0.021 0.006 0.133 0.060 0.045 0.047 0.009 0.235
PCB#153 0.167 0.156 0.123 0.013 0.919 0.101 0.056 0.089 0.013 0.339 0.280 0.201 0.211 0.047 0.919
PCB#138 0.081 0.069 0.060 0.014 0.427 0.053 0.028 0.048 0.014 0.195 0.130 0.088 0.103 0.022 0.427
PCB#182 0.041 0.035 0.029 0.008 0.218 0.026 0.016 0.022 0.008 0.095 0.067 0.043 0.059 0.011 0.218
PCB#156 0.018 0.014 0.013 0.001 0.081 0.011 0.007 0.009 0.001 0.035 0.029 0.016 0.023 0.006 0.081
PCB#180 0.126 0.100 0.087 0.018 0.564 0.080 0.052 0.065 0.018 0.247 0.204 0.113 0.180 0.049 0.564
PCB#170 0.039 0.030 0.028 0.007 0.183 0.025 0.014 0.021 0.007 0.079 0.062 0.036 0.051 0.013 0.183
Total BCBs 0.759 0.616 0.547 0.127 3.444 0.482 0.263 0.425 0.127 1.594 1.228 0.749 0.980 0.260 3.444
HCB 0.045 0.033 0.043 0.002 0.174 0.034 - 0.023 0.030 0.002 0.093 0.065 0.038 0.055 0.009 0.174
DDE 0.749 0.531 0.605 0.091 3.718 0.567 0.361 0.507 0.091 2.124 1.056 0.628 0.966 0.178 3.718
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Histograms of Fukuoka control (151, Upper), B Yusho (12, Middle) and A Yusho (16, Lower) in

the diagonal squares
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Histograms of Fukuoka control (151, Upper), B Yusho (12, Middle) and A Yusho (16, Lower) in
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Table 2 Simple correlation coefficients between Age, 7 PCB congeners, HCH and DDE in Yusho

patients and control persons

Correlation coefficients in Yusho patients (n = 28)

Age #118  #153 #138

#182

#156  #180 #170 HCB DDE

Age
PCB#118
PCB#153
PCB#138
PCB#182
PCB#156
PCB#180
PCB#170

0.2804
1.0000
0.4280
0.3960
0.6620

1.0000
0.2804
0.3958
0.1758
0.4565
0.3273
0.3527
0.2423
HCB 0.3302 0.4686 0.2919 0.5834
DDE 0.3985 0.4845 0.7716 0.5245

0.3958
0.4280
1.0000
0.6826
0.8772
0.7892
0.8722
0.7879

0.1758
0.3960
0.6826
1.0000
0.6400
0.5783
0.5938
0.8038

0.4008
0.2612

0.4565
0.6620 :
0.8772 2
0.6400
1.0000
0.6482
0.9046
0.7643
0.4505
0.7142

273 0.3527
@2 0.4008
0.8722
0.5938
0.9046
0.8473
1.0000
0.8889
0.3257

0.5333

0.2423
0.2612
0.7879
0.8038
0.7643
0.8957
0.8889
1.0000
0.4344
0.3924

0.3302
0.4686
0.2919
0.5834
0.4505
0.2599
0.3257
0.4344
1.0000
0.2536

0.3985
0.4845
0.7716
0.5245
0.7142
0.3372
0.5333
0.3924
0.2536
1.0000

0.5783
0.6482
1.0000
0.8473
0.8957
0.2599
0.3372

>0.374: p<0.05, >0.588: p<0.001

Correlation coefficients in Fukuoka control persons(n=151)

Age #118  #153  #138

#182

#156 #180 #170 HCB DDE

Age
PCB#118
PCB#153
PCB#138
PCB#182
PCB#156
PCB#180
PCB#170

.0000
.6395
.6933
.6678
.6933
.7450
.7537
.7238

0.6395
1.0000
0.8424
0.8944
0.8303
0.8110
0.8136
0.7968
HCB .4970 0.4867 0.5490 0.4729
DDE .5368 0.7590 0.7365 0.8016

0.6933
0.8424
1.0000
0.9466
0.9139
0.9016
0.9297
0.9212

0.6678
0.8944
0.9466
1.0000
0.8792
0.8840
0.8982
0.8835

DO DD OO OO O

(=]

0.6933
0.8303
0.9139
0.8792
1.0000
0.8655
0.9237
0.9178
0.5315
0.6646

0.7450
10.8110
0.9016
0.8840
0.8655
1.0000
0.9267
0.9336
0.5242
0.7002

0.7537
0.8136
0.9297
0.8982
0.9237
0.9267
1.0000
0.9582
0.5337
0.6971

0.4970
0.4867
0.5490
0.4729
0.5315
0.5242
0.5337
0.5119
1.0000
0.3987

0.7238
0.7968
0.9212
0.8835
0.9178
0.9336
0.9582
1.0000
0.5119
0.6410

0.5368
0.7590
0.7365
0.8016
0.6646
0.7002
0.6971
0.6410
0.3987
1.0000

>0.19: p<0.05, >0.32: p<0.001
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Table 2 Spearman’s rank correlation coefficients between Age, 7 PCB congeners, HCH and DDE
in Yusho patients and control persons

Spearman’s rank correlation coefficients in Yusho patients (n = 28)

Age #118  #153 #138

#182

#156 #180 #170 HCB DDE

Age  1.0000
PCB#118 0.2000
PCB#153 0.5594
PCB#138 0.3186
PCB#182 0.4290
PCB#156 0.3733
PCB#180 0.3594
PCB#170 0.2565

HCB  0.4242

DDE  0.4968

0.2000
1.0000
0.4923
0.4322
0.6953

0.5594
0.4923
1.0000
0.8614
0.8878
0.7664
0.8772
0.7855
0.5290
0.7513

0.3186
0.4322
0.8614
1.0000
0.7823
0.7887
0.8331
0.8714
0.5307
0.5402

0.4355
0.2978
0.4607
0.5148

0.4290
0.6953
0.8878
0.7823
1.0000
0.5521
0.8690
0.7480
0.5524
0.7409

0.4242
0.4607
0.5290
0.5307
0.5524
0.3969
0.5012
0.4719
1.0000
0.4552

0.4968
0.5148
0.7513
0.5402
0.7409
0.3519
0.5764
0.4182
0.4552
1.0000

0.3733
o
0.7664
0.7887
0.5521
1.0000
0.8325
0.8725
0.3969
0.3519

0.3594
0.4355
0.8772
0.8331
0.8690
0.8325
1.0000
0.9179
0.5012
0.5764

0.2565
0.2978
0.7855
0.8714
0.7480
0.8725
0.9179
1.0000
0.4719
0.4182

> 0.375: p < 0.05, > 0.483: p < 0.001

Spearman’s rank correlation coefficients in Fukuoka control persons (n=151)

Age #118  #153  #138

#182

#156 #180 #170 HCB DDE

Age 1.0000
PCB#118 0.6511
PCB#153 0.7142
PCB#138 0.6823
PCB#182 0.6885
PCB#156 0.7544
PCB#180 0.7681
PCB#170 0.7303

HCB 0.4761

DDE 0.5628

0.6511
1.0000
0.8307
0.8868
0.8204
0.7971
0.8087
0.7793
0.5097
0.7620

0.7142
0.8307
1.0000
0.9403
0.9172
0.9128
0.9340
0.9239
0.5571
0.7425

0.6823
0.8868
0.9403
1.0000
0.8727
0.8861
0.9002
0.8739
0.4910
0.8157

0.6885
0.8204
0.9172
0.8727
1.0000
0.8582
0.9202
0.9094
0.5377
0.6873

0.5628
0.7620
0.7425
0.8157
0.6873
0.7031
0.7077
0.6506
0.4251
1.0000

0.7544
0.7971
0.9128
0.8861
0.8582
1.0000
0.9335
0.9364
0.5055
0.7031

0.7681
0.8087
0.9340
0.9002
0.9202
0.9335
1.0000
0.9565
0.5232
0.7077

0.7303
0.7793
0.9239
0.8739
0.9094
0.9364
0.9565
1.0000
0.4916
0.6506

0.4761
0.5097
0.5571
0.4910
0.5377
0.5055
0.5232
0.4916
1.0000
0.4251

at n =151 all the correlation coefficients: p<0.0000
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