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Introduction

The bioaccumulation of organochloro pesticides in human milk is known since the early 1950s when Laug et al.
detected high levels of DDT in human milk and adipose tissue.! Environmental effects of these compounds have
impressively been described in Rahel Carsons book.” As a consequence, most of these products have eventually
been banned worldwide since the early 1970s. In order to manage known and possible global long-term effects
of the most important persistent organic pollutants (POPs) the Stockholm Convention initiated by the United
Nations Environment Programme (UNEP) has entered into force in 2004.

As a consequence of these bans, steady decreases of POP concentrations in biota and other environmental
compartments could be observed after approx. 1980. Temporal trends in human milk from various countries
were recorded and compiled in a review.® In Switzerland, many of the compounds have been monitored since
1970.*® In 2002, levels of many lipophilic contaminants with bioaccumulative properties including POPs have
been determined in 36 samples of breast milk collected in Switzerland. Based on these data, temporal trends of
hexachlorobenzene (HCB), hexachlorocyclohexane (HCH), dichlorodiphenyltrichloroethane (DDT), Dieldrin,
heptachlor exo-epoxide (HEPX), and polychlorinated biphenyls (PCB) can be traced back to 1970.

Materials and Methods

In the course of the present study, 36 breast milk samples were collected in 2002 throughout Switzerland.
Mothers were between 25 and 37 years of age. As the study was designed to represent the average exposure of
infants, no restrictive criteria were applied in the selection of the mothers. 50% of the women were primiparae,
the remaining mothers had their second or third child. 150 — 250 ml of milk was collected between 1 and 4
months after delivery. To record the relevant factors potentially influencing the exposure of the mothers a
sampling protocol based on the protocols proposed by the WHO was used.” Extraction, cleanup procedures (gel
permeation chromatography) and gas chromatography/high resolution mass spectrometry (GC/HRMS) were
based on methods described elsewhere.®* Isotopically labelled analogues of the analytes were used as internal
standards.

Results and Discussion

To observe the temporal development of concentrations of persistent contaminants in Swiss breast milk, data
from earlier studies carried out in 1970/71 (n = 50), 1977/78 (n = 50), 1984/85 (n = 66), 1993/95 (n = 45) were
included.*® Temporal trends of average levels of some important POPs in human milk form Switzerland are
shown in Figure 1. The figure shows steady decreases of all persistent chemicals since 1985. The culmination of
the levels of HCH and PCB after 1970 is in accord with observations from other European countries.®

Organohalogen Compounds Vol 68 (2006) 1647



Body burdens: pattern, levels and trends

970
5'480
80

-¢- Dieldrin (5.1)

-#- Sum DDE/DDT (150)
HCB (15)

-+ Sum HCH (12)

=& HEPX (3.4)

-8 PCB (190)

Values in ng/g lipid weight

Relative scale

130

1970 1980 1990 2000
Year

Figure 1. Temporal course of concentrations of POPs incl. HCH between 1970 and 2002 in human milk from
Switzerland, with starting concentrations and levels in 2002 (in parentheses) given. All values in ng/g
lipid weight.
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