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Introduction

Chloracne, the most sensitive clinical marker known for a former exposure to polychlorinated
compounds in humans, led to the diagnosis of a severe 2,3,7,8-TCDD intoxication in two patients
in Vienna in the spring of 1998. The patients had the highest blood levels ever measured in adults
(144,000 and 26,000 pg/g blood lipids respectively). There is no established treatment for either
chloracne or for detoxification of this highly lipophilic compound, which has an estimated half
life of 7 years, accumulates in fat tissue, and is hardly metabolised (/,2).

Recent work has shown that excretion of native 2,3,7,8-TCDD via the faeces is a major
elimination mechanism for contaminated individuals (3). Furthermore, the ingestion of Olestra, a
dietary fat substitute, has been found to increase the faecal excretion of this compound (4). The
aims of the current study were to establish whether the elimination of 2,3,7,8-TCDD can be
significantly increased by the ingestion of Olestra, to investigate the role of excretion through the
skin as a loss pathway, and to assess the potential to increase this excretion by applying petrolatum
to the surface of the skin.

Materials and Methods

During a period of 38 days the patients received potato chips containing Olestra (‘'PRINGLES fat
free', 28 g chips contained 10 g Olestra) provided by the Procter & Gamble Company, in varying
dosage and application regimens. On days 4-6 of each 7-day regimen stool was collected, pooled,
and analysed for 2,3,7,8-TCDD. As a control, stool was investigated from the Olestra-free periods
before and after the trial. In addition, a skin test was carried out. On the back of each patient 12
fields were marked. Petrolatum was applied on every second field, and subsequently the fields
were covered with Goretex. On days 1, 4, and 7 two of the fields with and two without petrolatum
were uncovered and cleaned. The covering and cleaning materials were retained and analysed for
TCDD. In addition, the blood levels of TCDD and the body weight of the patients were monitored
over a period of 8 months. All of the analyses were performed by the ERGO Forschungsgesell-
schaft using methods that had been internally and externally validated in international
interlaboratory comparisons (5-6).
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Results and Discussion

A pronounced faecal excretion of native TCDD of on average 130 ng/d and 29 ng/d was observed
for both patients prior to starting the Olestra experiment. When Olestra was added to the diet, there
was a dose dependent linear increase of faecal TCDD excretion in the first patient, whereas in the
second a saturation effect beyond a daily Olestra intake of 33 g (90 g Chips) was observed. At the
highest Olestra dose the intestinal excretion of TCDD was elevated by a factor of 10 in the first
patient and a factor of 8 in the second patient compared to the excretion prior to starting the
Olestra experiment. This showed that faecal elimination of TCDD does occur and that this
elimination can be markedly increased by ingestion of Olestra. This is in agreement with previous
work (3-4).

TCDD was clearly detectable in the skin lipid/scales collected in the Goretex covers and cleaning
material from the skin experiment. A linear relationship between the length of the sampling period
and the amount of TCDD was observed in both patients. The daily elimination rate of TCDD via
the skin was estimated by multiplying the average quantity per cm? and day measured in skin
lipids/scales from the back by the total skin surface area of the patients. The resulting fluxes of 44
ng/d for the first patient and 13 ng/d for the second patient demonstrate that percutaneous
excretion is a TCDD elimination mechanism of similar magnitude to faecal excretion. However, a
marked enhancement of this excretion pathway was not achieved; the skin that was treated with
petrolatum yielded only slightly higher TCDD fluxes than the untreated skin.

The relative contribution of faecal excretion and loss via the skin to the overall elimination of
TCDD will be discussed along with the overall effect of the Olestra therapy.
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