Analysis of PBDEs in a California family

Serum was obtained from a family of four; a boy (the toddler), a girl (5 years old), their father (35 years) and mother (36 years). The following PBDE congeners were analysed: BDE-47, BDE-99, BDE-100, BDE-153, BDE-154 and BDE-209 (decaBDE). The method of the analysis is described elsewhere  QUOTE "(1)" 
(1)
. Double samples were analysed. The mean recovery of the internal standard was 96 % with the min and max levels in parenthesis (84%-107%).
The results (mean of the double samples) of the analysis are presented in Table 1 and in Diagram 1. The double samples were in good agreement and accordingly the mean were calculated and used in this study. The concentration pattern of all PBDE congeners in each one of the family members was similar (Diagram 1). The father has the lowest concentration, followed by somewhat higher for the mother, and higher again for the girl with the highest concentrations for the boy.

The toddler has 195 ng BDE-47/g lipid weight (l.w.). The father has 25 ng/g l.w.

The toddler has 135 ng BDE-153/g l.w. and the father 24 ng/g l.w.

The toddler has 22 ng BDE-209/g l.w. and the father has 2.5 ng/g l.w.

Compared to the data we have calculated from previous data (Table 2, Diagram 2) there are no major differences in the concentrations for BDE-47, BDE-99 and BDE-100.

The somewhat higher concentrations of BDE-154 in our dataset may be due to hexabromobiphenyl BB-153 that is coeluting with BDE-154.

BDE-153 is approximately twice the concentration reported in the previous study. This is difficult to explain. Please see Tables and Diagrams below.

The decaBDE (BDE-209) concentration is much, much lower than observed last time blood was analysed from the family. Still, it is notable that samples taken 3 months earlier and analysed in the US show the same concentration pattern as the samples taken in December. 

There are two ways to approach the BDE-209 data from the first analysis. First, I can not exclude a factor error in the calculations of the BDE-209 concentrations. This is not the case for the lower brominated congeners where our data are quite similar.

Second; the difference can be explained by metabolism and the levels first reported are correct. The BDE-209 in the boy was at that time 277 ng/g l.w. the girl, 166 ng/g l.w., the mother and the father showed 21 and 30 ng/g l.w., respectively (Table 2). In the samples from December the concentrations were: 22, 10, 3.9 and 2.5 ng/g l.w. for the toddler, the girl, the father and the mother, respectively. This means that the BDE-209 concentration of BDE-209 had decreased to approximately 1/10 the original level. However, the great difference in the BDE-209 concentrations between the sampling occasions is influenced by metabolism. We know that the apparent half-life of BDE-209 is 15 days  QUOTE "(2)" 
(2)
. That means that without a major decaBDE exposure during the last three months the concentration for the family should be expected to decrease as follows:

The boy: The concentration for BDE-209 (Sept 15, 2004) 277 ng/g l.w. should go to approx. 4.3 ng/g in three months. Without any additional exposure the boy that is expected to grow rather should then dilute the BDE-209 present in the body in more lipids which should then lead to lower l.w. concentrations. The actual concentration of BDE-209 in the boy in December was 22 ng/g. This is indicating that the boy had a point exposure at some time early in life. The present concentration is high indicating an ongoing exposure or possibly new point exposures. The boy has approximately 10 times the male concentrations among a Swedish referent group (to be published very soon by Environmental Science and Technology,  QUOTE "(3)" 
(3)
.

The girl: The concentration for BDE-209 (Sept 15, 2004) 166 ng/g l.w. is calculated to decrese to 2.6 ng/g in three months, but the actual concentration is higher, 10 ng/g l.w.

A very recent study from Sweden has shown that Swedish men with no occupational PBDE exposure have a median concentration of 1.2 ng/g l.w. of BDE-47 to compare with the 25 ng/g l.w. in the father and 195 in the toddler, exceeding the BDE-47 concentrations in Swedish men 20 and 160 times, respectively. 

It is possible to extend the comparisons much further but at the same time it is important to stress that this is data from a selected family and it is only one family. The approach is interesting and useful. 

My assessment is that the two laboratories have presented similar data, over all and that the difference in BDE-209 concentrations can not be judged being related to an error or to the short half-life of BDE-209. This is unfortunate but still the concentrations we have reported herein are indeed very high for BDE-209 as well as for the other PBDEs, particularly in the girl and the toddler. The levels in the parents are rather similar to mean U.S. levels.
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Table 1. Concentrations of selected PBDE congeners analysed at the Dept of environmental chemistry, Stockholm university. The concentrations are first given on a lipid weight (l.w.) basis and then (below) on a wet weight (w.w.) basis.

Sample
Wet weight 
Lipid weight
 Lipid
BDE47
BDE100
BDE99
BDE154*
BDE153
BDE209


(g)
(g)
%
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.

dad
5,036
0,021
0,42%
25
10
4,9
5,3
24
2,5

mom
5,026
0,019
0,37%
56
21
16
5,9
40
3,9

child
5,017
0,023
0,46%
99
38
33
7,5
64
10

toddler
3,906
0,012
0,31%
195
85
44
17
135
22












Sample
Wet weight 
Lipid weight
 Lipid
BDE47
BDE100
BDE99
BDE154
BDE153
BDE209


(g)
(g)
%
ng/g w.w.
ng/g w.w.
ng/g w.w.
ng/g w.w.
ng/g w.w.
ng/g w.w.

dad
5,036
0,021
0,42%
0,106
0,042
0,021
0,022
0,101
0,011

mom
5,026
0,019
0,37%
0,209
0,078
0,059
0,022
0,149
0,015

child
5,017
0,023
0,46%
0,452
0,175
0,153
0,034
0,292
0,046

toddler
3,906
0,012
0,31%
0,612
0,267
0,139
0,053
0,421
0,069

* May contain polybrominated biphenyl BB153

Table 2. Concentrations (lipid weight basis) of selected PBDEs as analysed previously in Canada. The data are show for comparative reasons.

Sample
Lipid
BDE47
BDE100
BDE99
BDE154
BDE153
BDE209


%
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.
ng/g l.w.

father
0,42
32
8,1
3,8
0,6
19
30

mother
0,375
61
13
11
1,3
22
21

child
0,327
138
31
29
2,7
49
166

toddler
0,39
247
58
39
3,7
76
277
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Diagram 1
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Diagram 2
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