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Introduction

Studies of the organochlorine (OC) contamination in the Arctic environment [1] have shown the
needs for monitoring of OCs in human populations in the Arctic areas. The geographical
conditions of the northern areas require a comprehensive import of food from outside of the
region. Consumption of beef, fish and dairy products can contribute to the accumulation of OCs
in humans [2, 3, 4]. Also settlement in highly industrialised areas is found to increase levels of
PCBs (polychlorinated biphenyls) in human milk {5]. Results of PCBs, CHBs (toxaphenes,
chlorinated bornanes), HCB (hexachlorobenzene), HCHs (hexachlorocyclohexanes), chlordanes,
and DDT with its metabolites, in human milk from four different areas in and nearby the
Archangels district are presented. The specifics of the presented areas are: Kargopol (a small

inland town), Severodvinsk (harbour), Archangels (paper mill industries), and Naryan Mar
(coastal town, along Pechora river).

Materials and methods

Sampling and collection: In February 1996, 100 human milk samples were collected in the City
Hospitals of Severovinsk and Archangelsk, and in August 1997, 40 human milk samples were
collected in the City Hospitals of Kargopol and Naryan Mar. Questionnaires with details of the
mothers health, parity, age, weight, occupation, and dietary habits were filled in., All the mothers
were Caucasian, except the mothers from Naryan Mar, who belong to the indigenous group of
Nenets. The determination of CHBs was performed on pooled samples from each of the regions
studied. Both mothers with their first and second child were participating in this study.
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PCBs and OCs: Sample extraction, clean-up, and GC analysis:

Extraction with cyclohexane and acetone and clean-up-with sulphuric acid were done according
to a method described earlier [6, 7], slightly modified. The milk fat content was determined
gravimetrically. PCBs 29, 112 and 207 were used as internal standards. Separation was
performed on 60 m SPB-5 and SPB-1701 capillary columns (Supelco, Inc., Bellafonte, Pa). The
GC analyses is described in detail elsewhere [8]. The laboratory was accredited on April 11,
1996, by the Norwegian Accreditation as a testing laboratory according to the requirements of
NS.EN 45001 (1989) and ISO/EC Guide 25 (1990).

CHBs: Sample extraction, clean-up, and GC analysis:

The extraction of the fat was done as described for PCBs and OCs. Separation of the CHBs from
the PCBs was performed on a silica column according to a method of the Boer and Wester [9].
After the silica fractionation, the extracts were cleaned with sulphuric acid in order to improve the
purity. PCB-112 was added to the 2nd silica fraction as the internal GC-standard. Three CHB
congeners were determined: the nr. 26, 50 and 62. Both silica fractions were analysed on the GC-
ECD with a temperature program according to Fgreid [10]. The injector temperature was
decreased to 230° C to minimise decomposition of the toxaphene components.
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Figure 1. Levels (ug/kg fw) of HCB, sum-HCH, sum-Chlordanes, sum-DDT and sum-PCB in four areas
in the northern Russia

Results and discussion

PCBs: The levels of PCB in the human milk in the selected areas were in general low and
corresponded well with PCB levels presented in an earlier study from the Kola Peninsula [11].
and corresponding levels in Norway [8, 12]. The highest sum-PCB level was found in Naryan
Mar with a higher contribution of the higher chlorinated PCBs to the sum, compared to the other
areas. This was opposite to the finding in Monchegorsk in the previous study [11], where the
lower chlorinated PCBs contributed relatively more to the sum-PCB. The transport of PCBs by
air and water is described by many authors [1] and will influence the congener pattern as the PCB
is transported through the food chain. Also the distance between the sampling areas and the
industrial sources of PCBs will of course influence both the level and congener pattern of the
PCBs in humans [4]}. Many indigenous populations consume a higher amount of local foods as
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fish, reindeer, moose and birds, compared to urbanised populations [2]. Dietary differences can
explain the difference in congener pattern between the studied areas.

OCs:

The present mean levels of HCB were moderate, but 2 times higher than the corresponding levels
in Norway [8]. The levels of B-HCH were 10 times higher than the corresponding levels in
Norway, but 2 times lower than the corresponding levels in the Kola study [11]. B-HCH
contributed with 98% to the sum-HCH. The ratios o/B-HCH, and y/B-HCH were 3 times higher
in Naryan Mar compared to the other areas. The sum-chlordanes were corresponding with levels
found in Norway [8]. The levels of sum-DDT were of the same magnitude as found in the Kola

study [11] but 3 times higher than corresponding levels in Norway [8]. Highest ratio of pp-
DDT/pp-DDE was found in Naryan Mar (0.19).

CHBs:

The level of sum-CHBs was highest in Archangels with 13 pg/kg. The CHB 50 congener
contributed with 50% to the sum CHB in all areas. The CHB levels in this study were more than
10 times lower than the corresponding levels in fish from the Baerents sea [13], and 2 times lower
than corresponding levels found in human milk from Nicaragua collected in 1992 [14]. In
Nicaragua toxaphene is still in use as a pesticide whereas the levels of CHBs, presented in this
study, reflect the human exposure through long range transport. In human milk samples from inuit
women from Canada, toxaphene residues were found to be more than 10 times higher than the
results presented here [15]. This can be explained by the comprehensive usage of fish and marine
mammals in the Inuit diet. Other earlier studies present the toxaphene levels as total CHBs, based

on technical toxaphene standards instead of single congeners and are therefore not comparable
with the presented results.
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Figure 2. Levels of CHB congeners: 26, 50 and 62 (lug/kg fw) in four areas in the northern Russia
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