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Abstract

180 whole blood samples - collected in 1996 in Germany - have been analysed for poly-
chlorodibenzodioxins (PCDDs) and polychlorodibenzofurans (PCDF) by HRGC/HRMS. The
persons involved did not have certain exposure except that resulting from food consumption.
The mean and median I-TEQ values are reported for 1996 at 16,5 pg/g and 15,6 pg/g blood
lipids respectively. The levels measured follow the decrease of PCDD/PCDF in humans re-
ported previously.

Introduction

There is general agreement that human diet represents the dominant exposure route to PCDD/
PCDFs. It has been found that there is only a small variation in the PCDD/PCDF concentra-
tions in the normal population of industrialized contries (1, 2). On the other hand it could be
shown that since about 10 years a decrease of PCDD/PCDF levels in residents of
industrialized countries could be observed (1, 3, 4). This knowledge resulted in the necessity
to use for comparison only current PCDD/PCDF data of the general or normal population
when estimating unknown samples for a potential exposure.

We started to publish first background data analysed in blood of German residents in 1988
updating these information regularly (3, 5, 6, 7).

Materials and Methods

Whole blood samples were collected in 1996 originating from individuals living in different
areas in Germany with no known additional PCDD/PCDF exposure than food consumption.
After collection, the samples were frozen and kept at - 35 °C until analysis. The analytical
methods applied have been described elsewhere and will not be reported here (7, 8, 9).

Results and Discussion

The PCDD/PCDF background data in human blood from Germany originating from 180 indi-
vidual analyses are presented in table 1. The table is devided in four separate sections: sta-
tistical data for all 180 persons in one section and for three different age groups in three
further sections. As demonstrated in figure 1, the age groups show age ranges as follows:
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Table 1: PCDD/PCDF concentrations in human blood, background 1996, Germany
Values in pg/g (ppt), lipid based
Age group All age groups, 18 - 71 years Age group 1, 18 - 30 years Age group 2, 31 - 42 years Age group 3, 43 - 71 years
Number of samples 180 59 68 53
Mean | MED | MIN 95 PCT| Mean | MED | MIN 95 PCT| Mean | MED | MIN 95 PCT] Mean | MED | MIN 95 PCT
Age 367 | 360 | 180 550 | 259 | 260 | 180 300 | 363 | 370 | 310 20 | 492 | 470 | 430 58.0
2,3,7.8-Tetra-CDD 24 22 nd. 42 20 1.9 .0 - 37 24 23 nd. - 38 27 25 nd. 48
1,2,3,7.8-Penta-COD 57 54 17 9.5 4.6 4.1 1.7 8.0 5.8 5.6 19 - 8.7 6.8 6.6 33 103
1,2,3,4,7,8-Hexa-CDD 58 5.2 20 10.0 438 43 20 - 9.1 5.8 55 21 - 93 6.8 6.6 20 114
1,2,3,6,7.8-Hexa-CDD 22 | 201 3.7 406 | 163 | 15.6 37 - 301 | 240 | 242 57 - 408 | 265 | 258 6.8 4.4
1.23,7,8,9-Hexa-CDD 39 | 36 1.5 6.5 36 34 18 6.0 42 38 15 - 69 39 36 19 1.4
Total Hexa-CDD 319 | 204 84 50 | 247 | 338 84 - 447 | 30 | 32 | 116 - 565 | 373 | 378 | 149 58.9
1,2,3.4,6,7.8-Hepta-CDD 337 305 88 59.7 329 331 8.8 - 54.2 36.2 313 124 - 745 315 2.0 9.4 60.2
1,2,3.4,6.1,8,9-Octa-CDD 2875 [2700 | 60.7 5182 |2714 [2609 | €07 - 5055 |3082 {2862 |110.6 - 5493 |278.7 |239.7 | 95.7 499.7
2,3,7.8-Tetra-CDF 1.3 1.2 05 1.9 1.2 1.2 05 - 1.8 13 13 0s - 20 1.2 11 0.5 1.9
1,2,3,7,8-Penta-CDF 07 05 nd. 20 06 o5 | o5 - 20 0.8 05 05 - 24 0.6 0.5 nd. 1.0
2,3,4,7,8-Penta-CDF 1.6 | 101 32 20.1 8.1 78 32 - 138 | ns | 13 39 - 201 | 153 | 139 5.2 4.9
Total Penta-CDF 119 | 102 38 20.6 85 79 | 38 . 144 | 121 | 104 39 - 201 | 155 | 143 5.2 249
1,2,34,7,8-Hexa-CDF 68 6.1 26 113 58 54 | 26 - 89 7.0 63 28 - 121 7.6 70 2.8 121
1,23,6,7,8-Hexa-CDF 49 | 46 20 84 40 3.9 22 6.2 50 | a8 20 - 83 5.7 5.2 22 8.8
1,2,3,7,8,9-Hexa-CDF nd. nd. nd. nd. nd. nd. nd nd. n.d. nd. nd. - nd. nd. n.d. n.d. nd.
2,3,4,6,7,8-Hexa-CDF 24 24 05 37 24 24 14 - 37 24 24 0s - 38 25 24 1.0 33
Total Hexa-CDF 141 | 131 6.1 2t6 | 122 | 119 65 - 165 | 143 | 133 61 - 222 | 158 | 146 6.3 239
1,2,3.4,6,7,8-Hepts-CDF 85 77 3.1 150 9.0 89 | 42 - 138 8.7 16 47 - 167 1.6 7.0 3.1 139
1,2.3,4,7,8.9-Hepta-CDF 08 | o8 05 1.4 09 o8 | o5 - 14 0.8 08 05 - 17 0.7 08 05 1.0
Total Hepta-CDF 88 78 36 153 95 9.7 42 - 140 89 78 4 - 113 78 13 3.6 139
1,2,3.4,6,7.8,9-Octa-CDF 24 25 L5 25 25 25 18 - 25 24 25 16 - 25 24 25 15 25
Total PCDD 3611 [3364 | 855 6134 |3536 [3214 | 855 . 5917 3865 |3585 |1591 - 6863 |356.8 |331.6 |128.1 606.8
Total PCDF 383 | 354 | 197 564 | 338 | 343 | 199 - 481 | 390 | 356 | 197 - 562 | 425 | 396 | 197 613
Total PCDD/PCDF 3994 |3744 1073 6538 [3694 |3528 |1073 - 6288 |4256 4054 |1882 - 7337 3993 |368.1 [1483 653.7
I-TEQ (Nato/CCMS) 165 | 156 7.0 269 | 130 | 119 73 - 204 | 169 | 171 720 - 261 | 199 | 184 9.6 30.8
TEQ (BGA/UBA) 96 | 92 45 148 78 77| 45 - 120 99 | 101 46 - 142 | 11 { 108 5.7 171
MED = Median n.d. = not detected, detection limit in ( ) MIN = Minimal value 95 PCT = 95 Percentile
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Figure 1: PCDD/PCDF —Backgrounddata by Age —Groups, 1996, 1—12
Values in 1-TEQ (pg/g, lipld based)
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HUMAN EXPOSURE

Group 1: 18 - 30 years
Group 2: 31 - 42 years
Group 3: 43 - 71 years

The three groups consist of 59, 68 and 53 individual persons. From this figure a mean I-TEQ
increase is calculated at 0,3 pg/year. This is somewhat lower compared to an age increase of
0,4 pg I-TEQY/ year calculated the years before.

The dotted lines in the upper part of figure 1 indicate the 95 confidence internal. The box
plots in the lower part of figure 1 describe the 95, 75, 50 (Median), 25 and 5 percentiles of

the data.

As shown in earlier observations (3, 4) the time trend of PCDD/PCDF levels in humans -
demonstrated in figure 2 - is still indicating a decrease over a period of 11 years.
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Figure 2: Time trend of PCDD/PCDF mean values, 1996, Germany

Comparing our mean data from 1994 at 19,1 pg I-TEQ/g blood lipids to the recent data
found at a mean of 16,5 pg I-TEQ/g, a decrease of 2,6 pg I-TEQ/g can be observed between
1994 and 1996. The decrease observed in blood is similar to the decrease calculated by the

data reported by Fiirst et al. for human milk (10).

ORGANOHALOGEN COMPOUNDS
Vol. 33 (1997) 533




Dioxin '97, Indianapolis, Indiana, USA

References

) Liem A.K.D., Ahlborg U.G. Beck H., Haschke F., Nygren M., Younes M,
Yrjinheikki E. Levels of PCBs, PCDDs and PCDFs in human milk. Results from the
Second Round of a WHO-coordinated Exposure study. Organohalogen Compounds,
30, 268-273, 1996

) Schecter A., Fiirst P., Fiirst C., Pipke O., Ball M., Ryan J.J., Cau H.D., Dai L.C,,
Quynh H.T., Cuong H.Q., Phuong N.T.N., Phiet P.H., Beim A., Constable J., Startin
J., Samedy M., Seng Y.K. Chlorinated Dioxins and Dibenzofurans in Human Tissue
from General Populations: A Selektive Review. Environmental Health Perspectives
Supplements, 102, 159-171, 1994

(3)  Pipke O., Ball M., Lis A., Wuthe J. PCDD/PCDFs in Humans, Follow-up of
Background Data for Germany 1994. Chemosphere, 32, 575-582, 1996

@) Fiirst P., Fiirst Chr., Wilmers K. PCDDs and PCDFs in Human Milk - Statistical
Evaluation of a 6-Year-Survey. Chemosphere, 25, 1029-1038, 1992

5) Pipke O., Ball M., Lis A. PCDD/PCDF in Humans - A 1993 Update of Background
Data. Chemosphere, 29, 2355-2360), 1994

(6)  Pipke O. PCDD/PCDF - Human Background Data for Germany - a 10 Years
Experience. Submitted to Envir. Health Persp., 1997

@ Pipke O., Ball M., Lis A., Scheunert K. PCDD and PCDF in Whole Blood Samples
of Unexposed Persons. Chemosphere, 19, 941-948, 1989

(8)  Stephens R.D., Rappe C., Hayward D.G., Nyren M., Startin J., Esboll A., Carlé J,,
Yrjanheikki E. World Health Organisation international intercalibration study on
dioxins and furans in human milk and blood. Anal. Chem. 64, 3109-3117, 1992

(9)  WHO Regional Office for Europe Consultation on the third round of interlatoratory
quality control studies on levels of PCBs, PCDDS AND PCDFS in human milk,
blood, cow’s milk and fish. Voltera, Italy, October 13 - 16, 1992

(10) Fiirst P. et al., from: Jahresbericht des Chemischen Landes- und Staatlichen
Veterindr-Untersuchungsamtes. 1995

ORGANOHALOGEN COMPOUNDS
534 Vol. 33 (1997)




