
Human Exposure P26 

Levels of PCDD/PCDFs in Plasma of Nonoccupationally Exposed Persons 
from Southern Catalonia, Spain 

Maria Schuhmacher. Salvador Granero, Jose L. Domingo, Juan M. Llobet, 
Gimilla Lindsttom* and HSkan Wingfors* 

Laboratory of Toxicology and Environmental Health, "Rovira i Virgili" 
University, San Lorenzo 21, 43201 Reus, Spain 

*Instimte of Environmenlal Chemistry, Umea University, 901 87 Umea, 
Sweden 

Introduction 

The public health impact associated with slack emissions firom a hazardous wasle incinerator 
(HWI) has focused on three classes of compounds: metals, semivolatile, and volatile 
compounds (1). Because of the important toxic effecis of PCDD/Fs, risk assessment of 
emissions of these organic pollutanls is a matter of great concem. 

To assess human exposure to PCDD/Fs, it is essential to establish reference values for a normal 
population. While information about PCDD/F concenttations in tissues from the Spanish 
population is ralher scarce (2-4), there are no available reference values for the inhabitants of 
Tarragona (southern Catalonia, Spain). The present sttidy is one of a series of reports 
describing the results of a monitoring program for tiie environmental impact on public health 
of a HWI, which is now under consttuclion in the area of Tarragona. This study was designed 
to determine the concenttations of PCDD/Fs in plasma from mdividuals living in this area, 
which will be under potential influence of the new facility. Analysis of the results was made 
in terms of age, sex, and proxunity to a MSWI, which is operating since 1991. 

Materials and Methods 

Blood samples were obtained from 7 women and 13 men (28-62 years old) living in the area 
of Tarragona during al leasl die lasl 10 years. Participanls were chosen based on their differeni 
places of residence: an urban area (Tarragona downtown) and two industtial areas, near to a 
pettochemical complex, and near to a MSWI and two oil refmeries. Nine of the participanls 
lived at a distance < 1 km from die MSWI, while die remaining 11 subjects lived at distances 
between 3 and 5 km from that plant. None of the individuals had any known occupational 
exposure to PCDD/Fs. 

Plasma was separated by centtifugation and immediately frozen at -20'C until analyzed. Lipids 
were exttacted by isopropanol/hexane through a solid phase. Approximately 75 g of plasma 
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were spiked witii 40 /tl of an intemal "C-PCDD/F standard solution before application on tiie 
column. The eluate (from two consecutive exttactions) was collected, concenttated, and die 
lipids were gravimetrically determined. For analysis and detection of PCDD/Fs a high 
resolution gas chromatograph (HRGC, Hewlett Packard 5890), coupled to a high resolution 
mass specttometer (HRMS, VG 70-250S) witii a VG 11/250J data system was used. 

Statistical significance was computed by tiie ANOVA test. A probability of 0.05 or less was 
considered as significant. When a result was under die quantitation limit (0.05 pg/g lipid), in 
order to calculate mean and TEQ values die congener was assumed to be present at one half of 
the method detection limit (MDL). 

Results and Discussion 

The plasma levels of PCDD/Fs ranged between 14.8 and 48.9 pg I-TEQ/g lipid, witii a mean 
value of 27.0 pg I-TEQ/g lipid. The average concenttations of PCDD/F congeners in human 
plasma are summarized La Table 1. In all sanqiles, PCDD levels were considerably higher tiian 
tiiose of PCDFs. OCDD was tiie predominant congener followed by HpCDD and 1,2,3,6,7,8-
HxCDD. The median concenttations of PCDD/F in plasma were found to be higher in women 
(27.7 pg I-TEQ/g fat) tiian in men (25.2 pg I-TEQ/g fat). However, tiie difference did not 
reach die level of statistical significance (p > 0.05). On tiie otiier hand, altiiough it could be 
expected dial people living widiin the main wind direction in the area, and near to the MSWI, 
should show die highest PCDD/F concenttations, tiiere were no significant differences between 
tiie group living at distances < 1 km firom tiie MSWI and tiiose Uving at greater distances. 
Linear regression and correlation analyses were performed to determine tiie degree of linear 
association (r) between PCDD/F concenttrations (l-TEQ) versus age. When plotting total I-TEQ 
for human plasma against age (Fig. 1), tiie correlation coefficient (r) found was 0.565 (p < 
0.01). This coefficient was of die same order to tiiat recentiy reported by Jimenez et al. (2) for 
a population of Madrid, Spain (0.79, p < 0.01). 
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Figure 1: Correlation between I-TEQ in himian plasma and age. 
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Table 1: Levels of PCDD/Fs (pg I-TEQ/g lipid) in plasma fi-om subjects living in Tarragona 
(southem Catalonia, Spain) 

CONGENER 

2,3,7,8- TetraCDD 

1,2,3,7,8 PentaCDD 

1,2,3,4,7,8 HexaCDD 

1,2,3,6,7,8 HexaCDD 

1,2,3,7,8,9 HexaCDD 

1,2,3,4,6,7,8-HeptaCDD 

OCDD 

2,3,7,8-TetraCDF 

1,2,3,7,8-PenlaCDF 

2,3,4,7,8-PenlaCDF 

1,2,3,4,7,8-HexaCDF 

1,2,3,6,7,8-HexaCDF 

1,2,3,7,8,9-HexaCDF 

2,3,4,6,7,8-HexaCDF 

1,2,3,4,6,7,8-HeplaCDF 

1,2,3,4,7,8,9-HeptaCDF 

OCDF 

I-TEQ PCDDs 

I-TEQ PCDFs 

I-TEQ TOTAL 

Mean 

1.9 

9.8 

5.5 

62.6 

11.1 

123.6 

640.5 

1.0 

1.0 

15.9 

8.3 

8.5 

1.9 

3.1 

10.9 

1.5 

3.8 

16.6 

10.4 

27.0 

SD 

1.2 

3.1 

2.0 

23.1 

4.7 

62.5 

251.2 

0.4 

0.6 

5.4 

2.5 

2.9 

0.7 

1.3 

3.1 

0.5 

2.1 

5.4 

3.3 

8.2 

Miiumum 

0.9 

5.3 

2.7 

28.0 

3.70 

42.0 

137.0 

0.4 

0.4 

7.5 

3.9 

4.1 

1.0 

1.0 

6.1 

0.9 

1.3 

8.9 

5.1 

14.0 

Maximum 

5.3 

18.4 

9.8 

116.0 

19.2 

258.0 

993.0 

1.7 

2.9 

28.5 

14.6 

17.0 

3.4 

7.1 

16.1 

2.7 

9.8 

30.4 

18.5 

49.0 

A comparison of tiiese resulls with those reported in recent sttidies shows that the preseni levels 
of PCDD/Fs in plasma are higher tiian tiiose found by Jimenez et al. (2) for a general 
population from Madrid (Spain), or those reported by various investigators in human blood 
from (jerman people (5-8). However, the currenl plasma PCDD/F concenttations are similar 
to those found in human blood samples from Americans (9), as well as in samples collected in 
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Jerusalem (Israel) (10). In ttim, the current concenttations of PCDD/Fs in huinan plasma are 
in tiie same range tiian tiiose reported by Cole et al. (11) for a Canadian population. 

The differences between tiie present results and tiiose from previous investigations can be due 
to a number of factors such as the distinct environments for different geographical areas, the 
lack of a slandard methodology of lipid quantitation, the notorious differences in food 
consumption by different populations, or the remarkable differences in smoking prevalence, 
among otiiers. Anyhow, tiie PCDD/F concentrations found in plasma of the subjects living in 
the area of Tarragona should not be a health hazard for this population. 

Acknowledgements 

This research was supported fmancially by the Generalitat de Catalunya: Jimta de Residus, 
Department of Environment. 

References 

1. Sedman RM and Esparza JR; Environ. Health Perspect. 1991, 94, 181. 

2. Jimenez B, Hemandez LM, Eljarrat E, Rivera J and Gonzalez MJ; Chemosphere 1996, 33, 
2403. 

3. Gonzilez MJ, Jimenez B, Hemandez LM, Caixach J and Rivera J; Chemosphere 1993, 27, 
97. 

4. Ca GC, Kogevinas M, Huici A, Gadea E, Ladona M, Bosch A and Bleda M; Chemosphere 
1998, 36, 419. 

5. Demi E, Mangelsdorf I and Greim H; Chemosphere 1996, 33, 1941. 

6. Papke O, Ball M, Lis A and Wutiie J; Chemosphere 1996, 32, 575. 

7. Papke O, Herrmann Th and Ball M; Organohalogen Compd. 1997, 33, 530. 
8. Wuthe J, Piechotowoski I, Papke 0, Zier B, Gabrio T, Kramer D, Kouros B, Schwenk M 

and Pfaff G; Chemosphere 1996, 32, 567. 

9. Schecter A, Papke O, Fiirst P and Ryan JJ; Organohalogen Compd. 1997, 33, 473. 

10. Schecter A, Papke O, Ryan JJ, Furst P, Isaac J, Hrimat N, Neiroukh F, Safi J, El-Nahhal 
Y, El Haj SA, Avni A, Richter E, Chuwers P and Fischbein A; Organohalogen Compd. 
1997, 33. 457. 

11. Cole DC, Kearney J, Ryan JJ and Gilman AP; Chemosphere 1997, 34, 1401. 

ORGANOHALOGEN COMPOUNDS 
194 Vol. 38(1998) 


