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The paper by Schildkrautt al. (1) offers an opportunity to

comment on issues affecting body burden measures of persis-

tent OCs? Our attention first was drawn to this question in

recent studies of breast cancer where OCs were assessed (2—4).

Similar to the report by Schildkrawt al. (1), several of these

papers report a positive association between OC levels and

BMI. At first glance, these positive associations are not entirely
consistent with basic principles of pharmacology concerning
body burdens of persistent lipophilic compounds.

As we have discussed, where recent exposures are sub-

stantial, absolute uptake of OGs.§.,absorption of exogenous
contaminants) exceeds elimination (5). Under these circum-
stances, the OC body burden will increase and be reflected in
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Fig. 1. Hypothetical pharmacokinetic model for an OC in adipose tissue. Uptake
from —16 to 0 year is assumed to be 3000 ng/yr, adjusted for ongoing elimination

a higher serum OC concentration. Serum OCs are in passivebased on a 12-year half-life;g.,during uptake, adipose concentratisr8000x

pharmacodynamic equilibrium with the adipose reservoir of the
individual. As a result, obese, high BMI women with a larger
adipose reservoir should have lower levels, consistent with an
inverse (negative) association of OC levels in blood or adipose
tissue with BMI, when compared with similarly exposed thin,
low BMI individuals. This relationship has been described (5).
In other words, given similar mass absorption (mg of OCs),
dilution by a larger adipose reservoir (kg) leads to lower levels
(mg of OCsl/kg adipose) in the body of obese perserg. (see
Fig. 1 att = —20to 0 year). This also may explain many reports
that males had higher levels than females (6, 7).

In their recent report of OC levels around 1980, Dorgan
al. (8) found negative associations of BMI with PCB but not
DDT. Similarly, in our report (5), PBB (a source of recent
exposure) levels in adipose showed this patterg,,negative
associations with BMI and female sex. However, DDE did not.
In addition, in this study we also observed that during the
elimination phase, if uncomplicated by further exposure/up-
take, removal of both DDE and PBB were slower by about half
in obese persons (uppeersuslower quartile of BMI).

total exposure years e Y7k X body fat, wherek = 0.05775 fort,,, = 12
years. During uptake, body fat mass is assumed to be 10 kg for the fast half-life
and 20 kg for the slow half-life. Elimination is based on a half-life of 7 years for
Low BMland 18 years foHigh BMI. For elimination, adipose concentratiop=

C, X e kxyr, whereC, = C,att = 0, k = 0.1 for low BMI, andk = 0.038 for

high BMI. [Reprinted from Wolff and Anderson (5), with permission.]

weight gain or loss, may alter this model. Unfortunately, no
longitudinal studies are available to elucidate such details.
Turning to the recent paper examining extremes of BMI with
DDE levels, Schildkraugt al. (1) report significant positive asso-
ciations of OCs with age, BMI, breast-feeding, and African-Amer-
ican ethnicity; nonsignificant positive associations with waist-to-
hip ratio, rural residence, and fish intake; and negative associations
with weight loss and weight gain. We suggest that these patterns
are related to the pharmacokinetics of DDE in the study popula-
tion. The present DDE (but not necessarily PCB) levels probably
represent a long period of elimination exceeding intakea long
gap between the last significant exposures and measurements of
DDE, as in Fig. 1. Differences between African-American and

To explain these apparent inconsistencies, we used thesecaycasian women may also be attributable to pharmacokinetic

parameters in a simple pharmacokinetic model (5). We found
that only after~15 years, or 1-2 half-lives after exposure ends,

could a positive association with obesity be seen (see Fig. 1).

Clearly, many factors, including underlying metabolism rates,
ratio of continuing exposure to elimination, lactation, and
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differences between the two groups.

Recent data on population and individual half-lives of OCs
(DDE, dieldrin, PBB, and TCDD) are remarkably similar (6—-12
years; Ref. 9). Also, their contents in adipose tissue, serum, and
breast milk are identical (1:1:1 on a lipid basis; 10, 11).

3 parenthetically, Schildkraut al. (1) decided not to lipid-adjust their serum
DDE concentrations because there was no correlation between serum lipids and
serum concentrations. The purpose of lipid adjustment is to minimize intraindi-
vidual variability and to approximate most closely the adipose tissue concentra-
tion, as demonstrated by Phillipst al. (10), whose authors found that this
procedure afforded an average improvement in intraindividual variability of 10%.
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However, associations between BMI, parity, lactation, absorp- 3. van't Veer, P., Lobbezoo, I. E., Martin Moreno, J. M., Guallar, E., Gomez
tion, metabolism, and levels of DDE, PCB, and PBB differ in Aracena, J., Kardinaal, A. F., Kohlmeier, L., Martin, B. C., Strain, J. J., Thamm,

. N h iati be attributabl M., van Zoonen, P., Baumann, B. A., Huttunen, J. K., and Kok, F. J. DDT
various repor_ts since 1970'. These variations may be a riouta e(dicophane), and postmenopausal breast cancer in Europe: case control study. Br.
largely to timing and duration of OC exposures relative to the med. J.,315: 81-85, 1997.
time they are measured in the body, including whether (and 4. Lopez-Carillo, L., Blair, A., Lopez-Cervantes, M., Cebrian, M., Rueda, C.,
when) the exposures have ceased. Therefore, the use of currenReyes, R., Mohar, A., and Bravo, J. Dichlorodiphenyltrichloroethane serum levels
ocC body burden measurements in epidemiological studies mayand breast cancer risk: a case-control study from Mexico. Cancer Res.,

X e : 728-3732, 1997.
require a statistical approach that pays more attention to poten-3 8-3732,199

tially important information on timing and duration of OC
exposures as well as body mass.
If earlier, past peak concentration of OCs circulating in

5. Wolff, M. S., and Anderson, H. A. Polybrominated biphenyls: sources and
disposition of exposures among Michigan farm residents, 1976-1980. Eur. J.
Oncol., in press, 1999.

6. Kreiss, K. Studies on populations exposed to polychlorinated biphenyls. En-

serum is important in disease causation, then BMI may be an viron. Health Perspect§0: 193-199, 1985.

important effect modulator (protective) when the study popu-
lation has a positive OC-to-BMI relationship. Although the
high BMI individuals comparatively have elevated OCs, it is
the low BMI individuals who are likely to have had the highest
concentrations one to two decades earlier.
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