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ABSTRACT

Controlled exposure studses in the laboratory and the field have been initiated to investigate the transfer of low soil concentrations
of PCDD/Fs to chickens The accumulation over time of specific isomers is being tracked in eggs. blood. feces, liver. adipose, and
edible flesh. Measurable increases of PCDD/F concentrationin eggs of exposed chickens. as compared 1o controls, were seen after
30 days of exposure. The exposure characterization, as well as initial data on isomer specific accumulation rates in eggs are
presented.

INTRODUCTION
Previous reports from this 'aboratory'? have presented data on the bioaccumulation of PCOD/Fs in foraging farm animals in areas

with soil PCDD/Fs with a CA-TEF” in the 20-50 ppt range. In one of these sites, near a wood treatment plant in Oroville, California,
the PCDD/Fs showed a pentachlorophenol profile’. in our previous investigations, neiiher the level nor the duration of exposure
could be controlied One of the major objectives of the current studies ls 10 estimate the rates and levels of bicaccumulation ot
PCDD/Fs in chickens. The studies are carried out under cont-olled conditions and the results are anticipated to provide an improved
understanding of the relationship between agricultural soil contamination by PCDD/Fs and the accumulation of these compounds
in Inraging animals

EXPERIMENTAL

1. Study Design The siudy consists of two parts: a laboratory phase, conducted at the University of California, at Davis, where
the chickens are fed a formutated diet containing soil from an Oroville, California, backyard found contaminated with PCDD/Fs, and
a field phase where the chickens are raised on PCDD/F contaminated soil at thal Oroville backyard. The purpose of the two phases
is to study the potential for PCDD/F buildup in eggs ard bicaccumulation in tissues through ingestion of contaminated soil. Rates
and levels of bioaccumulation will be determined during the laboratory phase and will be compared to rates observed in the field
phase in an elort 1o isolate the contribution of the soil vector, as compared 10 other exposure pathways.

A. Laboratory phase
Exposure groups This phase involves three exposure groups with 20 chickens in each group The groups are housed in separate
animal rooms, with the individually caged chickens having free access to food and water. The three groups are: 1. Control group.
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Table 1. PCOD/F isomer concentrations (jt) in soil arel fecd.
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2. Analysis

For both study phases. eyggs are collected throughout the study every 5 days during the first month and every 10 days thereatter.
Chickens wre culled according 10 a schedule and samples of blood, leces, edible meat, tiver and adipose bissue are collected and
slored for subsequert analysis. For both eggs and tissues, three samples are composited prior to extraction and analysis. PCOD/Fs
n sol and teed sampées are extracted with toluene and purified using AX21 carbon, followed by basic and acidic silica get mini-
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column. PCDD/F5 in eyq samples are puritied using C-18 s0lid phase extraction cartridges. lollowed by Carbopack C and alumina
column cleanup®. All samples are analysed by HRGC-LRMS in methane NCI mede The cleanup of split samples sent to the
University of Ume? is based on the Smith et al.” method with the analysis performed by HRGC-HRMS. Tissue specimens are

aviilable for future Toxicity studies such as hepatic enzyme assays and immunologic testing.

RESULTS_AND DISCUSSION
Thus far. in both the tield and laboratory studies, egg production and animal health appear to be normal.  Table 2 shows the
PCDD/PCDF results for pre-exposure eggs. as well as eggs laid following 30 and 50 days of exposure in the field study for both
the exposed and the control groups. Table 3 shows the pre-exposure and 30-day PCOD/F egg resulls from the laboratory study
for the contral, the low and the high exposure dose groups. The PCDD/F profile in feed corresponding to that exposure period is
shown on Table 1

Field phase The initial results from this phase indicate a gradual increase over the pre-exposure levels for the exposed chickens
with lower anq rather stable levels for the control chickens. However, these levels are much lower than what was previously
observed in eggs from chickens raised on that property which had CA-TEFs in the 100 to 200 pg/g fat range'’. This drfference may
be due 1o changes in food consumption, i.e more reliance on commercial feed as opposed to foraging. or to depletion of soil
PCDD/Fs and/or soil organisms in the enclosure area to which the chickens have access. The data could, however. reflect a slow
nise 10 the expected levels. This issue should be resolved when more egg sumples are analysed later in time.

Laboratory phase The PCDD/F

Toble 2. PCOD/F isomer concentrations (pg/3 fat) in eqggs from the field
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¢ 1 Interference

WA = Mot analysed The levels of PCDOD/Fs in the

eggs are proportional 1o the
levels in the {eed for both the low
and the high exposure groups, as shown on Tables 1 and 3. Additionally, the congener profile and the isomer pattern of the
©99s and the respective foed are very similar As expecled. Jower chlonnaled isomers appear 1o accumulate at a faster rate

than higher chlorinated isomers.
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The data from the Day-30 laboratory eggs suggest no preferential bicavailability of the spiked isomers as opposed to the
unspiked 2,3,7.8-isomers in the same congener group. This is indicated by the refatively constant ratios of the concentration
of each isomer in the high and low exposure eggs versus the concentration in the high and low feed. For example, when the
1,2,3,4,7.8 HxCDD (spiked isomer) is compared to the 1,2,3,6,7.8 HxCDD (control isomer), the ratio of H/L in the feed is 13.2
10.8 = 16.1 (Table 1) and in the eggs it is 30.5 . 1.6 = 18.8 (Table 3). Simiarly, tor the 1,2.3.4.7.8.9 HpCDF (spiked) and the
1,2,3.4.6,7.8 HpCDF (control 1somer), the ratio of H/L in the feed is 45.9 ; 2.2 = 21, very close 10 the ratio in the eggs 65.7
128 = 235,

In conclusion. these preliminary
data indicate that chickens can
Table 3. PCDO/F isomer corcentrations (pg/g fat) in eggs from the take up PCDD/Fs from soil at

laboratory ghase of the study.
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information relevant to

regulations and health

guidelings on raising range food animals on soll with low levels of PCDD/F contamination
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