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Introduction

Ten African American neighbors in a southern US location who lived near a wood treatment plant for
many years had blood analysis for dioxin and dibenzofuran congeners. Exposure pathways included air,
soil and surface water contaminated with chlorinated dioxins and furans. The wood treatment plant is
believed to have used pentachloropheno! (PCP) between 1928 and the mid 1970s.. High pressure and
heat was applied to facilitate placing the PCP in wood. Discharge of contaminants into the air occurred
from normal operations created low-level exposure on a daily basis. Unusual events such as fires and
floods caused brief high levels of exposure. After cessation of PCP use its contaminants remain in the
neighborhood in sediment of drainage ditches and in soil. Ten blood samples fron: residents drawn and
analyzed in 2000 found elevation of higher chlorinated dioxins. Comparison with PCP workers
reveals levels in these residents that are similar to exposed workers®®. The elevated higher chlorinated
dioxins, especially OCDD, seem consistent with previous low level of chronic exposure to PCP, which
is characterized by dioxin contamination with the higher chlorinated ccngeners.’ Comparison with a
pooled blood collected at about the same time from 200 Dallas, Texas residents is shown to document
current congener levels and elevated dioxin leveis in the general population. Levels in the current
Dallas blood show lower dioxin levels than previously reported' .

Methods

Whole blood was collected in chemically cleaned glass containers prepared by the analytic laboratory
with anticoagulant and also with Teflon ® tops containing no paper products, for the workers and for
the Dallas comparison group. Blood was frozen and sent frozen on dry ice to Germany for dioxin
analysis at ERGO Laboratory. Analysis was performed by high resolution gas chromatography-high
resolution mass spectrometry by methods previously described.’

Results

Data from the residents and neighborhood drainage ditch sediment are shown in Table 1, which
presents dioxin congeners specific analyses in 10 residents and two seciment samples collected near
the plant and analyzed by the same laboratory. Elevations of higher chlorinated dioxins, especially
hepta- and octachlorinated dioxins are seen in blood of residents, as well as in sediment. Presumably
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the furans with shorter half-lives of elimination may have been excreted during the 25 years following
cessation of PCP use prior to blood sampling.

Table 2 compares the PCP wood processing plant neighbors with the Dallas general population blood
and previous tissue levels in PCP exposed German, Canadian, and Chinese workers.” >’ Elevation of
OCDD is especially seen in the PCP exposed wood treatment plant workers. As expected, the
Canadian worker who died of acute PCP poisoning and reported by Ryan’, had quite high levels of
those congeners found in PCP. The German workers reported by Paepke’ had higher levels also
presumably due’to more current exposure. In rural China, the levels of dioxins in general is lower than
in more industrialized countries, and PCP exposure may not have been as high as the other cohorts
presented.

Conclusions and Discussion

The findings of elevated OCDD in blood of residents environmentally exposed to PCP 25 years prior
is consistent with an elevated body burden of dioxins from PCP. The lack of elevation of some other
congeners of PCDD/F found in PCP is consistent with excretion of dioxins and dibenzofurans over
time. These findings seem consistent with the first report of elevated dioxins in PCP exposed persons
as long as 25 years after exposure, to the best of our knowledge. Exposure to chlorinated dioxins and
dibenzofurans after the 1970s from neighborhood contamination is also a possible explanation for the
results. Further research is needed to document wood treatment plant neighbors to dioxin and
dibenzofuran exposure to various technical mixtures of PCP at various times during and after exposure.
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Table 1. Dibenzodioxin, dibenzofuran and PCB levels in wood treatment plant workers exposed to pentachlorophenol and in

sediments from plant’s proximity

Congeners I-TEFs Resident. Resident Resident Resident Resident Resident Resident Resident Resident Resident Drainage Drainage
1 2 3 4 5 6 7 8 9 10 Ditch Ditch
Sediment Sediment
1 2
PCDDs
23,78-TCDD 1 59 42 41 5.5 31 74 3.1 32 1.9 25 7 0.7
1,2,3,7,8-PeCDD 0.5 10.5 2.5 12 122 10.3 6.8 83 8.4 6.8 5.1 13 06
1,2,3,4,7,8-HxCDD 0.1 142 15.1 12.7 103 9.3 49 8.1 5.9 59 4 87 4.1
1.2,3,6,7,8-HxCDD 0.1 72 693 79.1 552 684 316 374 511 529 25 1202 31.7
1,2,3,7,8,9-HxCDD 0.1 128 10.5 7.2 11.7 47 S 6.1 56 39 34 159 9.7
1,2,3,4,6,7,.8-HpCDD 0.01 155.1 99.3 46.5 95.6 583 54.8 813 288 343 283 48500 2364
OCDD 0001 21527 1038 7442 10157 6443 711.7 8229 505.1 679.5 277.5 931200 302097
PCDFs
2,3,78-TCDF 0.1 0.8 038 0.75 1.05 1.1 0.85 5 0.7 0.7 0.75 17 0.5
1,2,3,7,8-PeCDF 0.05 06 ND ND ND 1 ND ND ND ND 5 84 0.5
2.3.4,7,8-PeCDF 0.5 5.1 6.3 58 38 72 3.1 4.2 38 3.9 ND 98 0.9
1,2,3,4,7,.8-HxCDF 0.1 12.9 92 11.5 10 159 5.1 6.8 6.3 9.3 5 679 14.3
1,2,3,6,7.8-HxCDF 0.1 17 6.9 66 5.1 10.2 34 43 4 5 34 288 20
1,2,3,7,8,9-HxCDF 0.1 nd ND ND ND ND ND ND ND ND ND 71 0.6
2,3.4,6,7,.8-HxCDF 0.1 35 69 9.1 4.5 10.1 24 4.1 43 33 3 141 2.1
1,2,3,4,6,7,8-HpCDF 0.01 123 8.9 129 19.5 14.9 7.4 6.3 6.7 16.3 5.9 11098 173.4
1,2,3.4,7,8,9-HpCDF 0.01 nd ND ND ND ND ND ND ND ND ND 1402 159
OCDF 0.001 25 2.5 25 2.5 2.5 2.5 2.5 2.5 25 2.5 76280 918.1
Coplanar PCBs .
33'44'-TCB 77 0.0005 33 NA NA NA 31 NA NA 30 355 285 1228 28
33'44'5-PCB 126 0.1 9 40 39 70 36 29 67 26 28 23 7 NA
33'94°55-0CB 105 0.Gi 15 36 45 15 42 i1 21 19 28 Y ! NA
Total PCDDs 24232 12489 905.8 1206.2 798.4 8223 967.2 608.1 7852 3458 981168 304508
Total PCDFs 454 415 492 46.5 62.9 248 33.2 283 41.0 256 90158 1128
Coplanar PCBs 121.0 76.0 88.0 85.0 109.0 40.0 88.0 75.0 91.5 64.5 1236 28
Total PCDD/Fs&PCB 25896 13664 10430 13377 970.3 887.1 1088.4 7114 " 9177 4359 1072562 305664
Total TEQ 371 320 314 326 293 22.0 25.1 208 19.6 12.8

ND - not detected, NA - not available
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Table 2. Comparison of dioxin congeners profiles in samples of pentaciiloroplienol exposed workers and general US

population
General PCP PCP workers PCP direct contact,
. population poisoning Germany China (Schecter 1996)
Congeners I-TEQ PCP wood treatment residents Dallas (Ryan 1987) (Papke1992)
(Schecter 2000)

n=10 n=200 n=1 n=20 n=26
PCDDs Mean Median  Minimum Maximum
2,3,78-TCDD 1 41 3.7 19 74 26 15 45 3
1,2,3,7,8-PeCDD 0.5 93 94 51 125 6.3 2 283 T~ 72
1.2.3,4,7,8-HxCDD 0.1 9 87 4 15.1 6.4 479 221
1,2,3,6,7,8-HxCDD .01 542 54.1 25 79.1 328 321 240.6 9
1,23,7,8,9-HxCDD 0.1 7.1 59 34 12.8 49 159 110.3 29
1,2,3,4,6,7,.8-HpCDD 0.01 68.2 56.6 283 155.1 492 7020 2514.1 241
OCDD 0.00) 859 727 277.5 2125.7 3304 59300 33192 1148
PCDFs
2,3,7,8-TCDF 0.1 1.3 08 0.7 5 1.0 ND (2.0) 26 1.5
1,23,7,8-PeCDF 0.05 22 1 0.6 5 05 NA 35 24
2,3,4,7,8-PeCDF 0.5 48 42 3.1 72 23 48.6 ND (1.0)
1,2,3,4,7,8-HxCDF 0.1 92 93 S 159 @ —T ™ 601 . w164
1,2,3,6,7,.8-HxCDF 0.1 57 5.1 34 10.2 80 63.7 23
1,2,3,7,8,9-HxCDF 0.1 nd ND 05 NA 1.2 ND (1.0)
2,3,4,6,7,8-HxCDF 0.1 5.1 42 24 10.1 1.5 17 12.6 1.2
1,2,3,4,6,7,8-HpCDF 0.0l ti.1 10.6 5.9 19.5 6.7 2770 2383 49
1,2,3,4,7,8,9-HpCDF 0.01 nd ND 0.8 1860 2.8 ND (1.6)
OCDF 0.001 25 25 2.5 2.5 2.5 7060 8.7 52
Coplanar PCBs
33'44'-TCB 77 0.0005 316 31 28.5 355 NA
33'44'5-PCB 126 0.1 427 375 23 70 345
33'44'55'-HCB 169 0.01 253 20 11 49 24.5
Total PCDDs 1010.9 8654 536.7 66847 36137 1216
Total PCDFs 41.9 377 254 11810 450.3 7
Coplanar PCBs 99.6 88.5 59.0
Total PCDD/Fs(PCBs) 1152.4 991.6 621.0 78657 36587 1252
Total TEQ 266 247 182 283.1 158.6 14.9

ND - not detected (limit of detection), NA - not available
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