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OBJECTIVES

= Provide a method to evaluate historical concentrations of dioxin in fish from the Great Lakes basins
= Investigate historical variations of the congener specific contribution to the TEQ

INTRODUCTION DATA AND METHODS

A significant fraction of body burdens of dioxin is thought to » Concentrations of 2,3,7,8-TCDD in multiple fishes species
remain in individuals as a consequence of long half-lives in the and trout eggs from the Great Lakes and the Tittabawassee
human body and past elevated environmental levels. This work River over various periods of time have been assembled
provides a trend specifically calibrated for reflecting historical and normalized using 1978 as a reference year (fig. 1).1-23
trends in fish from the Great Lakes. In particular, we derive a Trends of total PCDDs and PCDFs in sediment from the
mathematical function describing the trend of the beginning of the 20" century and up to 1970 (ascending
concentrations of 2,3,7,8-TCDD in these water basins. Until part) from Lake Michigan, Lake Huron, and Lake Ontario*
potential future availability of congener, region, and species- were rescaled using the value in 1978 as a reference value
specific concentration data, we suggest application of the and used for the final regression.
provided historical functions calibrated for a particular species A least square regression for all data (1935-2002 range)
concentration at a certain time, as a basis for calculating was performed using an altered version of the equation
historical trends of dioxins and furans in fish species from the previously suggested by Pinsky and Lorber3(bell shaped).
Great Lakes. Changes of relative contributions of 16 congeners to the
TEQ (WHO2005 weighted TEFs) in trout® and from an
assembly of human cohorts” have been investigated.

RESULTS
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Figure 1. Historical trend for models with all parameters fitted without
constraints (model 1) and forced to tend towards 0 (model 2).

Figure 2. Predicted fish and trout eggs historical concentrations in
several Lake Ontario and Tittabawassee River using original data from
Huestis et al.t and Woodburn et al.?

The best fits for both models
lead to similar peak dates
(1968) and analogous overall
shapes except for the ancient

Table 1. Congener specific parameters estimates and p values for the % change in WHO2005-TEQ contribution per year between
1977 and 1991. The last row provides the estimates for the total 2005-WHOTEQ variation/year during the period.

Lake Ontario Trout’ U.S. Pop. blood” Lake Ontario Trout® U.S. Pop. blood”

Congener By (Close) _ p value By (Close) _ pvalue Congener Bo (Clgss) _ p value By (Close) . p value and recent times where a
2,3,7,8-TCDD -8.5(-11.6,5.4) x10° <0.001  -4.4(-8.0,-0.8) x10° 0.022 2,3,4,7,8-PeCDF 2.1(0.63.5) x10° 0,010 2.9(-6,0.1) x10° 0057 | . .

1,2,3,7,8-PeCDD 32(1.8,46) x10° <0001  69(-0.2,14.0)x10® 0.056 1,2,3,4,7,8-HXxCDF -1.0(-6.9,4.9) x10°  0.715 5.7 (--) x107  0.999 divergence is observed. As
1,2,3,4,7,8-HxCDD n/a 1,2,3,6,7,8-HxCDF 35(2247)x10° <0001 48(16112) x10° o127 |Shown in table 1, most of the
1,2,3,6,7,8-HxCDD 18(0.82.9)x10* 0002  -1.2(6.4,4.1) x10° 0.634 1,2,3,7,8,9-HXCDF n/a congeners exhibit the same
1,2,3,7,8,9-HXCDD 8.5(3.4,13.5)x10° 0.003 1.3(0.2,2.4) x10°  0.024 2,3,4,6,7,8-HXCDF 1.3(0.7,1.9) x10*  0.001 3(L051)x10* 0010 [tendency over time in trout
1,23,4,678HpCDD  9.0(-13,19.3)x10° 0081 -2.5(-157,107) x10° 0686 1,23,4,678HpCDF  11(0.,2.1)x10° 0040  11(-153.6)x10* 0374 [and in human blood. For
0CoD -7.8(-35.8,20.1) x 107 0.556 21(-0.2,45) x10* 0070 1,2,3,4,7,89-HpCDF n/a example 2,3,7,8-TCDD is
2,3,7,8-TCDF 2.4(0.6,4,1)x10j 0.013 4,4(3.0,5.8]x10: <0.001 OCDF 9(-37,21.7)x107 0150  4.2(-0.387) x10° 0.061 shown to decrease at a non
1,2,3,7,8-PeCDF 1.6(0.9,24) 10" <0.001 1.2(0.7,16) x10* 0,001 2005-WHOTEQ 3.1 (-4.5,-1.7) <0.001 -2.5(-3.6,-1.4) <0.001

Huestis et al.
®Dioxin reassessment report

statistically  distinguishable
rate in both sample types.

CONCLUSIONS

« The fitted trend function represented in figure 1 is consistent with reports from the literature

 The absolute concentrations widely differ between fish species, but the trend relative to a reference year is similar

« Additional data on recent concentrations is needed to fully assess recent trends

» The analysis of congener specific trends suggests that contribution of some of the most important congeners for the TEQ were

varying over time
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