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Report

With human exposure to environmental contaminants inevitable despite
the best application of environmental laws and protection technologies,
interest has grown in the potential to reduce the levels of contamination
carried in the human host. This study demonstrates the promise of a
comprehensive treatment for reduction of body burdens of polychlori-
nated and polybrominated biphenyls (PCB and PBB) and chlorinated
pesticides. Adipose tissue concentrations were determined for seven
individuals accidentally exposed to PBB. These patients underwent the
detoxification treatment developed by Hubbard to eliminate fat-stored
foreign compounds. Of the 16 organohalides examined, 13 were present
in lower concentrations at post-treatment sampling. Seven of the 13
reductions were statistically significant; reductions ranged from 3.5 to
47.2 percent, with a mean reduction among the 16 chemicals of 21.3
percent (s.d. 17.1 percent). To determine whether reductions reflected
movement to other body compartments or actual burden reduction, a
post-treatment follow-up sample was taken four months later. Follow-up
analysis showed a reduction in all 16 chemicals averaging 42.4 percent
(s.d. 17.1 percent) and ranging from 10.1 to 65.9 percent. Ten of the 16
reductions were statistically significant. Future research stemming from
this study should include further investigation of mobilization and excre-

tion of xenobiotics in humans.

Between 1965 and 1978, over four million
distinct chemical compounds were re-
ported in the scientific literature—approx-
imately 6000 per week. Of these, about
55000 are now in commercial production.
Managing the risk posed by this chemical
panoply has come in three forms: exposure
control, treatment of resultant diseases,
and post-exposure pre-disease prophylac-
tic treatment. As over 400 toxic chemicals,
most of which bioaccumulate, have been
identified in human tissues, increased re-
search attention must be directed to redu-
cing risks after human populations have
been exposed but before disease processes
begin (1). We report here on a pilot study
of one such treatment.

The purpose of this study was to support
decision-making on future work with re-
gard to the value of studying this form of
chemical body burden reduction and the
difficulty of conducting this type of investi-
gation, as well as to spur broader investi-
gation into all aspects of body burden re-
duction.

The antecedents of body burden reduc-
tion research have narrowed active work
to treatments which enhance excretion of
chemicals through the bile and feces by
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ingestion of paraffin, activated carbon or
saturated and unsaturated oils (2). The
greatest successes have been with the un-
saturated oils and have led to human par-
ticipation in reduction studies, including
other successes with the treatment re-
ported on herein (3).

Reduction of fat-stored body burdens
requires two basic steps: residue mobiliza-
tion and enhanced excretion. The active
fraction of the adipose tissue constitutes
only five percent—the predominant chem-
ical contaminant storage compartment
—and does not appear to contain many
contaminants found in the inactive fraction
(4). However, it is clear that fat, and its
associated contaminants, are regularly
mobilized from deep stores (5). While
knowledge in this area is relatively poor,
mobilization of fat-stored chemicals in the
absence of enhanced excretion pathways
has been reported to cause latent exposure
crises such as hallucinogenic ‘‘flashback”
events which have kept occupationally
drug-exposed police officers off the work
force (6).

The key to enhanced excretion lies in
overcoming enterohepatic recirculation.
While cholestyramine, high-fiber diets,

By David W Schnare, Max Ben and Megan G Shields

vegetable diets, sucrose polyester and par-
affin have all been used with varying de-
grees of success, only polyunsaturated oil
has significantly enhanced excretion of ex-
tremely persistent chemicals and at the
same time not increased fat deposition in
the liver (7). There remains a question
regarding the degree to which fecal excre-
tion of persistent chemicals is due to bili-
ary pathways or direct intestinal elimina-
tion (8).

Associated with overcoming entero-
hepatic recirculation is the potential for
reduced adsorption of important nutrients
and thus increased toxicity of persistent
chemicals such as PBB. In such cases, in-
creased administration of nutrients has
been found to provide protection in the
face of expected toxicity. For example, ad-
ministration of lascorbic acid during PCB
exposure eliminated liver enzyme activity
degradation and negative histological
changes otherwise normally observed (9).
This was one of the compelling reasons for
selecting the treatment used in this study.

EXPERIMENTAL

In 1973, a fire retardant consisting pre-
dominantly of polybrominated biphenyls
(PBB) was substituted for a cattle feed
supplement in the state of Michigan, USA.
Milk and meat were consequently con-
taminated. In 1978, 97 percent of individu-
als tested in Michigan had detectable PBB
in their adipose tissues (10). Because of
the rich data base which has been de-
veloped on this large population (7 million
individuals), seven healthy male volun-
teers age 20 to 30 were selected from this
population for participation in the study.
Each had been part of earlier studies on
human PBB contamination, and they were
expected to have total adipose tissue bur-
dens of between 0.5-10.0 ppm PBB (lipid
weight basis).

The treatment provided was that de-
veloped by Hubbard for the purpose of
reducing body burdens of psychoactive
chemicals (11). This treatment is currently
in use in the United States for a variety of
contamination incidents, including treat-
ment of policemen exposed during arrests
to illicit psychoactive drugs (eg phency-
clidine) (6). It is also widely used in Sweden
during drug rehabilitation. The treatment,
described in detail elsewhere, is a relative-
ly complex three-week regimen of polyun-
saturated oil supplement, heat stress (sau-
na at 60°-82°C), and vitamin and mineral
supplements (12). The regimen length is
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Figure 1. Comparison of mean post-treatment reductions of adipose tissue concentrations and

estimated body burdens (percent reduction).

participant-specific and averaged 20 days
in this study.

Samples of adipose tissue were taken
the day prior to initiation of the regimen,
one day post-regimen and four months
post-regimen (follow-up). These samples
were obtained by subcutaneous needle as-
piration, and were kept frozen until ana-
lyzed (13). Pre- and post-treatment sam-
ples were randomly coded to ensure un-
biased chemical analysis and were for-
warded for analysis as a group. Follow-up
samples were analyzed later using a similar
blind process. One patient was unavailable
for follow-up sampling.

The chemicals targeted for analysis were
the major congeners of PBB, polychlori-
nated biphenyls (PCB), and the residues
of three commonly found chlorinated in-
secticides. Many PBB and PCB congeners
are extremely persistent in mammalian or-
ganisms, with biological half-lives esti-
mated to be from ten years to the lifetime
of the organism (14). These chemicals, and
therefore the test subjects, were especially
chosen for this study due to their extreme-
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ly persistent nature, thereby permitting
the test subjects to serve as their own con-
trols. We decided to use the patients as
self-controls because of the extreme per-
sistence of the target chemicals, the very
small likelihood of re-exposure during
treatment, the expected precision of the
analytical procedure, and the pilot nature
of this trial.

To determine chemical concentrations,
tissue samples were mixed with sodium
sulfate and extracted with petroleum
ether. Lipid content was determined
gravimetrically on a portion of the extract.
Gel permeation chromatography followed
by treatment on a Florisil column provided
eluents which were concentrated and
analyzed by gas chromatography with elec-
tron capture detection (15). Duplicate
analyses were made on 20 percent of the
samples for quality control purposes. The
mean precision of the analytical procedure
was * 15.8 percent. Identification of
specific chemicals and congeners was de-
termined by gc-mass spectroscopy (16)
(Table 1).

Table 1. Range of adipose tissue concentrations
of targeted chlorinated pesticides, PCBs and
PBBs (ppm on a lipid weight basis).
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Table 2. Percent reductions in adipose tissue concentrations

To permit estimation of chemical body
burdens, percent of body weight as fat was
measured using submersion techniques.

RESULTS

While many of the target chemicals were
measurable in all samples, some conge-
ners, such as 2,3,4,2',4’ 5'-hexa PBB and
2,3,4,5,2',3' 4'-hepta PBB, were not.

Of the sixteen organohalides found in
the adipose tissue of the participants, thir-
teen were present in lower concentrations
at post-treatment sampling (Table 2). Sev-
en of the thirteen reductions were statistic-
ally significant. Reductions ranged from
3.5 to 47.2 percent, with a mean reduction
among the sixteen chemicals of 21.3 per-
cent (s.d. 17.0 percent).

The concentration of the chemicals in
adipose tissue was generally at least 10
times the level of detectability. As the pre-
cision of the analytical method was ap-
proximately + 16 percent, the measured
reductions in adipose tissue concentrations
do not appear to be due to analytical error.

In order to determine if changes in adi-
pose tissue concentration after treatment
were due to changes in fat mass, lean body
mass measurements were made. There
was a 0.45 percent decrease in body fat
(nonsignificant), and reductions in adipose
tissue concentrations were therefore not
attributable to an increase in body fat. Re-
ductions in adipose tissue concentrations
were very similar to reductions in esti-
mated body burdens (Figure 1).

To determine whether these post-treat-
ment reductions reflected movement to
other body compartments (eg liver) or an
actual decrease in body burdens, follow-up
samples were taken four months after
treatment. Analysis of these samples indi-
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in PBB-exposed individuals receiving a detoxification treatment.

cated a reduction in all sixteen chemicals
averaging 42.4 percent (s.d. 17.1 percent)
and ranging from 10.1 to 65.9 percent. Ten
of the sixteen reductions were statistically
significant.

DISCUSSION

The data reported herein suggest several
avenues for further research. The varia-
tion in percent reduction is a question de-
serving further study. It may be that those
chemicals which showed relatively small
post-treatment  reductions but large
follow-up reductions are also metabolites
of other stored residues. For example, a
review of the chromatograms showed
frank DDT in some of the tissue samples.
Stored DDT residuals would be expected
to metabolize to DDE rapidly once
mobilized to the blood, with the potential
for restorage of the metabolite.

Some of the variation in reduction may
also be due to low initial levels and/or the
relative imprecision of the analytical
method. The single case where we feel this
may have been a problem in these target
chemicals is Dieldrin, a well-known ana-
lytical challenge.

A second result which bears further ex-
amination is the continued reduction in
body burdens after treatment was termi-
nated. Others have observed this
phenomenon as well, but explanation must
await more extensive research on mobili-
zation and excretion pathways (3).

With human exposure to environmental
contaminants inevitable, research on re-
duction of body burdens is critical. The
successful reductions, as indicated in this
study, presage expansion in post-exposure
pre-disease treatment.
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