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Response to: DEA in consumer products is safe
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We thank Dr. Bailey for providing the perspective of
the Cosmetic, Toiletry, and Fragrance Association. In
our paper we reported that the developing mouse
hippocampus was sensitive to dermally administered
diethanolamine (DEA) during pregnancy. We used 80
mg/kg/d DEA in these experiments, and we estimated
that this exposure was approximately 10-fold higher
than likely human exposure. The message of our paper
was that, for the first time, DEA was observed to have
effects on brain development, and until we know more
about this effect it would be prudent for pregnant
women to minimize their exposure. Dr. Bailey disputes
this, arguing that human skin is less permeable, that the
DEA now commonly used in cosmetics is conjugated to
a fatty acid, and that humans are not very susceptible to
choline deficiency.

Dr. Bailey is mistaken when he states that we re-
ported a no-effect level of 20 mg/kg/day for the DEA
effect on brain development. The only dose we tested
was 80 mg/kg/day and we do not know what the
no-effect dose will be; these studies are underway. We
agree that estimating the dose exposure to DEA in
humans is difficult. We agree with Dr. Bailey that
penetration of DEA through human skin is likely to be
less than through mouse skin. We administered DEA
for only 11 days during pregnancy, many women use
DEA-containing products long before they are preg-
nant and daily throughout pregnancy. The biological
half-life of DEA is about 1 week, with steady state for
bioaccumulation reached at approximately 4 weeks of
dosing (1). Thus, it is likely that our 11 day-dosing
procedure underestimated potential exposure. Finally,
though shampoos are washed off and do not stay in
contact with skin, DEA compounds are also used in
sunscreen and skin lotions (2) that are applied to large
areas of skin surface and left on the skin. We applied
DEA to a small area of skin in our experiments. Note
that the lowest dose tested by the National Toxicology
Program when they assessed DEA-related carcinogenic-
ity was 10 mg/kg/day (2). In addition, Dr. Bailey does
not address occupational exposure. Occupational ex-
posure to DEA is most likely through the use of
lubricating liquids in various processes in machine
building; DEA is a component of bulk cutting fluids
(3). The National Institute for Occupational Safety and
Health estimates that the number of workers potentially
exposed to DEA is approximately 800,000/year (3).

Dr. Bailey points out that many manufacturers have

begun using fatty acid conjugates of DEA. We do not
know whether such amides have equivalent effects to
DEA. The National Toxicology Program has tested
DEA-lauryl and reported that it was absorbed across the
skin, and that 14 week treatment dermally resulted in
modest pathology in the liver of mice (4). The dose
with this effect was the molar equivalent of half the dose
of DEA we used in our study. Until we know more, we
think it is prudent to be cautious.

Finally, Dr. Bailey cites an old reference suggesting
that humans are less dependent on choline than are
rodents. Recent studies clearly demonstrate that hu-
mans are susceptible to choline deficiency (5-12). We
estimate that normal choline intake is 750 mg/day in
adults. However, Shaw and colleagues, studying preg-
nant women in California observed intakes that were
less than half this amount in 25% of the women studied
(13). Women in this lowest quartile for dietary choline
had 4� the risk of having a baby with a neural tube
defect, and 1.6� the risk of having a baby with a cleft
palate (13, 14). Thus, there is a real possibility that
dietary choline intake during pregnancy is marginal
and that exposure to DEA might compromise choline
availability further.
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