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Introduction

In 1994, in the first comprehensive investigation of persistent organochlorine contaminants in
country of the former Soviet Union, we measured congener-specific levels of polychlorinatec
biphenyls (PCBs), polychlorinated dibenzo-p-dioxins (PCDDs), and polychlorinated dibenzofuran
(PCDFs), as well as 19 organochlorine pesticides (OC) in breast milk samples collected using t
WHO protocol from first-time mothers (“primiparae”) living in southern Kazakhst&tigh levels (up
to 80 pg/g fat) of 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) were found in breast milk samples fron
villages in a cotton-growing region in southern Kazakhstan, with TCDD contributing 70-80 % of the I-
TEQ"2 In these samples, the I-TEQ arose almost exclusively from two congeners, TCDD and th
pentachlorodibenzo-p-dioxin (PeCDD). A follow-up study in 1997 identified a “hot zone” of PCDDs/
PCDFs in the region’s cotton-growing State Fdrms part of our continuing characterization of this
TCDD contamination, we used the CALUX assay to screen and identify breast milk donors with hig
contaminant levels, and to assay the change in concentration of TEQs in breast milk samples fr
these donors during the lactational period. We report here on partial results from the time-course stu
in which samples were collected from November, 2000-June, 2001.

Materials and Methods

Study design

Breast milk samples were collected in November, 2000 from 75 donors residing in the “hot zone
using the WHO/EURO selection criteria (healthy primiparae with healthy infants 2-8 weeks®f age)
The collection procedures (design, exposure assessment questionnaire, informed consent) are desct
in detail elsewhefé. Mothers hand-expressed separate milk samples into both chemically-clean 20 m
and 100 ml-sample collection jars for analysis by CALUX and HRGC/HRMS, respectively. Sample:
from the 75 first-time mothers were screened for polychlorinated dioxin/furan TEQs using a modifie
CALUX assay and mothers with high dioxin/furan TEQs were invited to participate in a time-course
study. The time-course study collected 5 monthly breast milk samples starting in February, 2001 whit
were also analyzed by the modified CALUX assay.

Analytical methods

CALUX Assay.Xenobiotic Detection Systems, Inc. (XDS), has a patented genetically engineerec
cell line which contains the firefly luciferase gene under trans-activational control of the aryl
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hydrocarbon recept&t The cell line can be used for the detection and relative quantification of
PCDDs, PCDFs, and co-planar PCBs when used with a patented sample process prodeelassay
using this cell line is called tHeéhemicalActivatedLuciferase gpression, or CALUX, assay.

Using the CALUX assay, breast milk samples were analyzed for dioxin/furan TEQ activity a
expressed by the reporter gene assay. The sample extracts in DMSO were suspended in cell cu
medium, just prior to dosing on monolayers of H1.L1.6 mouse hepatoma cells that were grown in ¢
well culture plates. In addition to the dilution of samples, a standard curve of TCDD-concentratior
was assayed (128.8, 64.4, 32.2, 16.1, 8.0, 4.0, 2.0, 1.0, 0.5, and 0.1 ppt of TCDD). The plates w
incubated for optimal induction of luciferase activity in a humidified ,G@ubator. After the
incubation, the media was removed and the cells were microscopically observed for viability. Tt
luciferase activity was quantified using the substrate kit of ProMdlytadison, WI).

Results and Discussion

The time-course study collected samples in November 2000, and 5 monthly samples frc
February-June, 2001. We evaluated off-loading trends from 13 mothers by plotting dioxin/furan TE
(pg/g fat) vs. “Days Postpartum”. Curve shapes fell into 3 categories: decreasing (N=5), increasing (
and unclear (6) trends (see Figures 1-3 for examples). The variation in curve shapes may arise fl
several factors, including (a) different background levels of TCDD contamination for individuals living
in the “hot spot” region, (b) different inter-individual variations in uptake and/or offloading rates, an
(c) differences in BMI, which may contribute to inter-individual differences in TCDD excretion. Since
earlier studies indicated reasonably uniform background (i.e. contamination of the food“Supply
variations in off-loading rates of TCDD seen here may reflect the differences between individuals
the uptake and/or elimination of this chemical.

In an earlier study of breast milk samples (N=21) from this region, GC/MSMS and CALUX result:
correlated well: TEQs measured in human milk using the CALUX method correlated-WiQ$
calculated using GC/MS/MS data, even with TEQs as low as 1 pg/g wet weight (Spearman correlat
coefficient = 0.78¥. The present study suggests that CALEXseful not only as a screening assay in
epidemiological studies to select individuals with high TEQ body burdens, but as a quantitatiy
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Figure 1. Dioxin/furan TEQs in breast milk (pg/g fat): decreasing 2-28 weeks after delivery.
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Figure 2.Dioxin/furan TEQs in breast milk (pg/g fat): increasing trend 6-32 weeks after delivery.
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Figure 3. Dioxin/furan TEQs in breast milk (pg/g fat): unclear trend 7-32 weeks after delivery.

measure of TEQ. Comparative analyses of breast milk samples from the time-course study by CALL
and HRGC/HRMS will further describe the inter-individual variation in the kinetics of off-loading
POPs chemicals in a population, and clarify the precision of the CALUX assay.
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