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Abstract

During the last years increased PCDD/PCDF levels were found in soil, dust and
vegetables in an area near to a metal reclamation plant in Southern Germany. In
blood samples of 22 volunteers of this area some specific congeners of PCDF were
elevated compared to a group not specifically exposed. Comparison of PCDD/PCDF
levels between soil, dust, vegetables and human blood will be presented.
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Introduction

In recent years metallurgical processes were identified as an important source of
polychlorinated dibenzo-p-dioxins (PCDD) and dibenzofurans (PCDF). In the
surrounding of a metal reclamation plant in Baden-Wirttemberg (West Germany) the
contamination of soil, dust from homes, indoor air and vegetables was investigated
over a period of 3 years (1987 - 1990). PCDD/PCDF concentrations in soil range
between <1 and 100800 ng TE/kg. The PCDD/PCDF concentrations of vegetables were
found in the range of not detected (detection limit per isomer 0,1 ng/kg) to 134 ng
TE/kg dry weight. These results (Hagenmaier 1988) werec demonstrated earlier.
Earlier investigations in this industrial zone showed a contamination of soil with
heavy metals. In 1986 the plant was closed. People live in the direct neighbourhood
to the plant. Vegetables were produced by some of the inhabitants for private
consumption.

Little is known about PCDD/PCDF uptake by humans exposed chronically due to a local
emission source. Therefore, the concentrations of PCDD/PCDF were investigated in
blood samples of 22 volunteers of this area.

Materials and Methods

In 22 randomized persons (ll males and 11 females) 80 ml of blood were drawn for
PCDD/PCDF analysis. To get an idea about the exposure, the participants were
interviewed with the aid of a questionnaire. The analysis of PCDD/PCDF in human
blood was performed by "ergo laboratories” in Hamburg (Papke et al.1989). Dust
samples were analysed by "Biocontrol Laboratories”, Mainz (West Germany).

The indoor air analysis was carried out by Gesellschaft fiir Arbeitsplatz und
Umwelctanalytik (GFA), Miinster-Roxel (West Germany) and by the Institute of Organic
Chemistry, University of Tibingen.

Toxic equivalent (TE) factors proposed by the German Federal Health Office (Appel et
al. 1985) were used.
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in the surrounding area (in ng TE/kg).

Table 1 describes the PCDD/PCDF contamination of some houses in the arca.
Corresponding soil concentrations are shown in the table. The indoor air PCDD/PCDF

Tab.

1: PCDD/PCDF levels of dust, indoor-air, interior walls and

corresponding soil concentrations.

ust (room)] dust (loft)} interior 1indoor air soil (V-7 cm) E0I1(0-20 ¢Rm)
g TE /ky ng TE /g E /ky 1 TE/cba nyg TE kg
|—letr roca
2580,00
b { . Jis0,00 | . [ —
103¢,00 |
1222,00 74127 ,00 f'/un,uo
392,00 24959, 00
106,00 121,00
474,00 20,00 162,00 T °
1 — -
413,00 52168,00 .
630,00 19695 ,00 50,00 14877,00
e 70,00 i
1982,00 578444,00 L] R TT 3¢ 7 R
- 1
e 0,18 | 2628.00
616 Organohalogen Compounds 1

1990



- ——

concentration was 0,18 - 0,3 pg TE/cbm. Extremely high contamination of dusc was

observed.Up to 578444 ppt TE could be detected in dust particles on one lofrt.

Table 2 shows the PCDD/PCDF levels in {blood-) fat of the 22 persons.

(Blood-) fat

concentrations of 10 workers* of the reclamation plant are shown for comparison in

this table. The 22 persons,

area at least for a 10 years period, one person even up to 58 years

Eleven persons declared consumption or earlier consumption of vegetables from the

kitchen garden in this area. Three persons worked in the metal planc,

of more than 10 years.

Tab. 2: PCDD/PCDF levels in blood from neighbours and plant workers
(means and ranges) in ng/kg fat.

Neighbours (n=22) Plant Workers (n=10)
Congeners Mean Range Mean Range
2.3.7.8 TCDD 3,4 1,3 6,2 9,2 2,6 33,0
PeCDD 12,4 2,9 21,0 34,4 12,0 97,0
ZHxCDD 59,2 29,7 118,0 133,0 61,0 308,0
HpCDD 83,5 23,0 238,0 70,8 26,0 145,0
oCDD 505,9 176,0 2126,0 506,4 139,0 1098,0
IPCDD 664,1 249,7 2506,3 753,8 277,0 1249,0
2.3.7.8 TCDF 4,9 1,4 9,8 2,7 1,9 4,3
ZPeCDF 72,9 28,0 228,0 166,0 39,7 385,6
ZHxCDF 108,6 43,7 410,5 236,6 48,0 605,7
ZHpCDF 48,3 16,0 190,4 77,8 28,6 211,32
OCDF 4,3 1,2 8,8 7,2 2,8 16,0
EPCDF 238,9 116,2 746,1 490,3 125,1 1205,0
IPCDD/F 903,0 369,1 2772,1 1244,1 665,2 2454,0
EPCDD/F(TE) 31,0 16,1 80,4 68,5 21,5 175,0

10 - 70 years old, had been living in the contaminated

for a period

When comparing the results with the fat concentrations of a group not specifically

exposed (Beck et al.1989) and with the (blood-) fat concentrations of the plant

workers a typical pattern of penta-, hexa~ and hepta-furans was found to be
characteristic. This becomes even more obvious when mean values are compared

(Fig. 2).
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The results of TE caleuwlatious are shown in Table 2. The maximum of 80 ppt TE
belongs to one reclamation plant worker. In 4 persons (sample no. 2, 6, 13, 15, 22)
penta-, hexa- and/or hepla—-CDF levels were ahove the "background range'. In one of
these persons (sample no. 13) addil.ionnlly the octa ‘CDD level was above the
‘background range’ (Tab. 3). Two of these persons (no. 2 and 6) worked in the plant.
One person (no. 13) lived on a diet. Two of them (no. 6 and 13) declared regular or
occasional vegetable consumption.

Tab. 3: (Blocd-) tat concentrations of participants with clevated penta-,

hexa-, hepta-CDF and/or octa-CDD levels (in ng/kg fat).
Congeners .

Sample No 2 6 13 15 22
2.3.7.8 TCDD 5,7 6,2 3,9 3,9 3,4
PeCDD 20,0 21,0 21,0 19,0 8,9
ZHxCDD 66,0 88,0 118,0 80,0 38,0
HpCDD 67,0 127,0 238,0 92,0 37,0
ocDD 241,0 393,0 2126,0 621,0 185,0
LPCDD 399,7 €35,2 2506,9 815,9 272,13
2.3.7.8 TCOF 2,6 6,4 1,4 9,0 4,6
TPeCDF 228,0 143.,8 103,5 186,0 135,6
LHxCDF 410,5 255,6 91,0 404,4 243,9
ZHpCDF 192,5 102,6 62,4 89,1 190,4
OCDF 2,5 4,2 6,9 8,8 3,6
ZPCDF 746,1 512,6 265,2 697,3 578,1
ZPCDD/F 1145,8 1147,8 2772,1 1513,2 850,4
ZPCDD/F(TE) 80,4 60,4 42,5 76,2 49,0

With regard to the food chain some vegetables from the kitchen garden of one
investigated person and the blood of this person were compared (Fig. 3). There are
slight indications ot a correlation.
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Fig. 3: Comparison of 2. 3. 7. 8-substituted PCDD/PCDF in corresponding
vegetables and a human blood sample.
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This correlation Lecomes evident by comparing the persons who declared consumption
of vegetables from the kitchen garden with those who did not (Tab. 4). An increase
in penca- and hexa-CDF is obvious.

Persons who worked in the plant,

persons with

only occasicnal consumption and one child, which is described later, were not

considered.

Tab. 4: PCDF levels in blood of participants with and without vegetable
in ng/kg fat.

consumption from a kitchen garden (means and ranges)

VEGETABLE CONSUMPTION FROM A KITCHEN GARDEN (n=8)

BLOOD TCDF PSCDF  H6CDF  H7CDF  OCDF ZPCDF
SAMPLE No. (2.3.7.8-)

4 4,3 45,0 50,8 34,0 4,5 138,6
8 4,2 117,1 105,0 34,0 5,0 265,3
14 9,8 65,0 67,0 27,2 4,1 173,1
15 9,0 186,0 404,4 89,1 8,8 697,3
16 2,9 42,0 51,8 19,6 3,8 120,1
18 2,6 71,5 83,0 16,0 2,0 175,1
19 5,3 72,2 43,7 21,2 4,2 146,6
21 8,5 31,0 70,8 28,0 5,6 143,9
MEAN 5.8 78,7 09,8 33,8 1,8 7375
MIN 2,6 31,0 43,7 16,0 2,0 120,1
MAX 9,8 186,0 404,4 89,1 8,8 697,3

NO VEGETABLE CONSUMPTION FROM A KITCHEN GARDEN (n=8)

BLOOD TCDF PSCDF  H6COF  H7CDF  OCDF IPCDP
SAMPLE No. (2.3.7.8-)

T 8,9 79,8 43,4 27,0 6,9 122,0
5 4,3 32,0 63,5 43,0 4,7 147,5
7 6,7 28,0 44,6 36,0 4,1 119,4
9 5,4 31,0 46,0 29,0 4,8 116,2
10 3,3 38,3 54,0 35,0 5,0 133,1
11 3,5 34,7 55,4 33,6 2,4 129,6
12 4,5 28,0 47,0 36,0 3,9 119,4
17 3,4 28,8 55,8 39,4 2,4 129,8
MEAN 5,0 31,3 52,0 34,9 4,3 127,1
MIN 3,3 28,0 44,6 27,0 2,4 116,2
MAX 8,9 38,3 63,5 43,0 6,9 147,5

The results of the (blood-) fatr analysis of the children are shown in Table 5.

Tab. 5: PCDD/PCDF levels in blood of children from
the investigated group (in ng/kg fat).

congeners

Sanple No. 22 21 12 11
2.3.7.8 TCDD 3,4 2,5 2,0 2,5
PeCDD 8,9 2,9 11,0 14,0
LHxCDD ig,o 43,4 80,9 45,4
HpCDD 37,0 43,0 138,0 58,0
© oCcpD 185,0 276,0 229,0 257,0
ELPCDD 272,3 367,8 460,9 276,9
2.3.7.8 TCDF 4,6 8,5 4,5 3,5
ZPeCDF 135,6 il,0 28,0 34,7
THxCDF 241,9 70,8 47,0 55,4
EHpCDF 190, 4 28,0 36,0 33,6
OCDF 3,6 5,6 3,9 2,4
LPCDF 578,1 143,9 119,4 129,6
LPCDD/F 850,4 511,7 580,3 506,5
IPCDD/F(TE) 49,0 19,2 21,1 19,0
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The children are in the age ot 10 - }4 years., Only one child (sample no. 21)
declared consumption from the Kitchen garden. One child (sample no. 22) lived
opposite to an air vent belonging Lo the plant. The comparison of PCDD/PCDF levels
from soil, dust and the blood sample from this child is shown in Figure 4. Taking
the results of the other 3 children incto account there is an increase in penta-,
hexa- and hepta-CDF levels. This may be due to dust and/or soil ingestion by the
child.
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Fig. 4: Comparison of 2. 3. 7. B-substituted PCDD/PCDF levels in
corresponding soil, dust and human blood.

Conclusions

- Regarding the total amount of PCDD/PCDF (blood-) fat levels one person is
out of the range of a not specifically cxposed group. Taking the toxicity
cquivalents into consideration two persons are out of this range.

- Specific isomers (penta-, hexa- and hepta-CDF) are increased in the blood
samples. This corresponds to the pattern found throughout the contaminated
area,

- Increased PCDD/PCDF levels in blood can be traced to occupational exposure
and/or food intake.

- For children soil and/or dust ingestion may be a pathway of special
importance.

- The rather high local contamination did not lead to a general increase in
PCDD/PCDF levels in blood.
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