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Introduction

During the last few years there has been widespread scientific and public debate concerning a new
threat to human health posed by the chemicals that mimic or interfere with the normal functions of the
hormonal system, called “Endocrine disruptors”. The attention has focused primarily on the potential
association between environmental exposure on weakly estrogenic persistent organochlorine
compounds, e.g. polychlorinated biphenyls (PCBs), DDTs, HCHs, HCB or dioxins and rising trends in
female breast cancer incidence in several populations1-3. It has been hypothesized that these compounds
may play a role in the etiology of mammary gland neoplasms via both direct and indirect
carcinogenesis mechanisms, including an estrogen-mimetic route, induction of different forms of CYP
enzymes, alternating estrogen pathways, modulation of signal transduction, and activation of AhR-
mediated response1, 3-5. Over the last few years, numerous epidemiological studies concerning the
possible impact of environmental exposure to persistent organochlorine compounds on increased risk
of breast cancer have been performed 6-12. As their results are conflicting there is a lack of sufficient
evidence implicating organochlorines in this disease, so this intriguing and controversial hypothesis
requires further research. The results presented here, to authors’ knowledge, are from the first such
epidemiological case-control study performed in Central and Eastern Europe.

Methods and materials

The purpose of this study, approved by the ethical committee, was to investigate whether female
breast cancer risk is associated with body burdens of non-agricultural persistent organochlorine
pollutants - HCB and EPCBs. A total of 209 samples, of surgically removed adipose tissue from
women’s breasts were assayed. The specimens were obtained from 1997 to 2001 in two Warsaw’s
hospitals. 165 breast cancer patients suffered mainly from invasive infiltrating ductal and lobular
tumours. The control group was comprised of 54 women suffering from benign breast disease or
undergoing plastic surgery, none of whom had a history of previous cancer. The diagnoses, both cancer
and control, were histopatologically confirmed. The available data concerning the patients (e.g. age,
place of residence, menopause, etc.) was obtained from the individual medical records.

The identification and quantification of HCB and EPCBs (calculated as Aroclor 1254) in adipose
tissue samples was performed in Department of Environmental Toxicology of the National Institute of
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Hygiene in Warsaw. The analytical procedure included analyte extraction with n-hexane, clean-up with
concentrated sulphuric acid (for HCB) following dehydrochlorination and oxidation (for PCBs).
Finally, the analysis was carried out by GC-ECD and GC-MS.

Statistical comparisons of HCB and PCBs levels in cases and controls were made by two-sided
Student’s test. To examine the association between patient’s age and the levels of compounds we
carried out a regression analysis for both groups. Relative risks were calculated as odds ratios (ORs),
estimated by multiple logistic regression with HCB and EPCBs exposure divided into three subgroups
with tertiles as cut-off points.

Results and discussion

All women had measurable concentrations of analyzed compounds. Mean concentrations of HCB
and EPCBs in women who were diagnosed with breast cancer were elevated (statistically significant
for HCB, p [ 0,05) comparing to controls (Table I). This however, may be explained by the differences
in mean age of donors in both groups – cases (mean age 56,5±12,4) were significantly older (p[0,05)
than the controls (mean age 48,8±9,9).

Similarly to mean concentrations, the unadjusted ORs for both compounds (excluding 3rd tertile for
EPCBs) showed a positive relationship between their body burden and breast cancer risk (Table II).
Preliminary analyses of available data concerning potential confounders, allowed us to use age and
place of residence as significant confounding factors in final logistic regression model. The

Table I. Breast tissue levels of HCB and EPCBs levels in cases and controls (mg/kg of lipids)

Case group Control group All donors

HCB Mean ± SD 0,0612 ± 0,0289 0,0468 ± 0,0234 0,0576 ± 0,0283
Median 0,0566 0,0396 0,0532
Range 0,0201 – 0,1909 0,0163 – 0,1213 0,0163 – 0,1909

EPCBs Mean ± SD 0,5081 ± 0,2957 0,4303 ± 0,2979 0,4886 ± 0,2975
Median 0,4573 0,3371 0,4500
Range 0,0797 – 1,8451 0,0611 – 1,3396 0,0611 – 1,8451

Table II. Risk of breast cancer in relation to HCB and EPCBs adipose tissue levels in tertiles –
unadjusted odds ratio (a - reference group)

Organochlorines concentration
(mg/kg of lipids) Cases/controls Unadjusted OR 95% CI

H C B
I < 0,0401 43/29 1a -
II 0,0401 – 0,0655 61/13 3,165 1,477 - 6,779
III > 0,0655 61/12 3,428 1,575 - 7,462

E P C B s
I < 0,3196 48/24 1a -
II 0,3196 – 0,5617 58/13 2,231 1,027 - 4,846
III > 0,5617 55/17 1,618 0,778 - 7,462
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relationship between age and concentration of analyzed compounds displayed a similar pattern in both
groups (Figure 1). The adjusted ORs showed increased risk of breast cancer associated with elevated
body burden of HCB (all donors, 2nd tertile) as well as in group of postmenopausal women (3rd tertile)
(Table III). The ORs for the other tertiles were generally elevated, especially for postmenopausal
women, but not statistically significant.

In few published studies where the adipose tissue was used, the potential impact of HCB on breast
cancer risk has not been observed 6,7,9,10. However, Liljegren et al.8 have found for HCB the higher risk
in postmenopausal women with ER+ cancer. Sample-size limitation did not allow us to check this
observation. Similarly to HCB, most authors have found lack of convincing association between breast

Figure 1. Relationship between HCB and EPCBs levels and age of donors. White circles represent
breast cancer patients, and black circles represent control subjects. Solid and broken lines represent
trends for control subjects and breast cancer patients respectively.

cancer and total PCBs8,12. However Falck et al.6 reported that cases had higher levels of these
compounds than controls. On the other hand, increased breast cancer risk associated with the breast
adipose tissue concentration has been reported for some specific PCB congeners or groups of
congeners7,9,11. The inconclusive results for PCBs can be explained by different toxicities of the
individual congeners, depending on their conformation.

Due to sample-size limitations, it has not been possible to finally conclude whether analyzed
compounds are or are not involved in the pathobiology of breast cancer. These results, however,
support the hypothesis that long-term exposure to organochlorine compounds may be associated with a
small increase in the risk of breast cancer, especially among postmenopausal women.
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Table III.  Risk of breast cancer in relation to HCB and EPCBs adipose tissue levels in tertiles –odds
ratio adjusted for age and place of residence (a - reference group)

All donors Premenopausal women Postmenopausal women

Tertile Adjusted OR cases/ Adjusted OR Cases/ Adjusted OR
(95 % CI) controls (95 % CI) Controls (95 % CI)

H C B
I 1a 31/20 1a 12/7 1a

II 2,295 (1,023-5,150) 18/5 2,055 (0,634-6,664) 42/7 3,468 (0,983-12,231)
III 1,935 (0,782-4,786) 8/6 0,814 (0,238-2,780) 53/6 4,557 (1,149-18,076)

E P C B s
I 1a 20/14 1a 28/9 1a

II 1,938 (0,855-4,134) 22/7 1,997 (0,640-6,071) 36/5 2,070 (0,596-7,190)
III 1,113 (0,507-2,445) 12/10 0,683 (0,219-2,127) 42/6 1,799 (0,555-5,834)


