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Decabromodiphenyl ether (CASRN 1163-19-5; BDE-209)
(MW = 959.2) is the primary component of a commercial flame
retardant, with a no-adverse-effect-level of at least 1000 mg/
kg day in chronic, repeated dose studies in rats and mice, and a no-
effect-level of 1000 mg/kg day for maternal and fetal toxicity when
administered on gestation days 0–19 to rats (Hardy, 2002; Hardy
et al., 2002; U.S. NTP, 1986). Viberg et al. (2008) report that a single
dose of BDE-209 (20.1 mg/kg bw) to neonatal mice on postnatal
day (PND) 3 alters brain protein expression on PND 10 and
‘‘[f]urther strengthen our findings concerning PBDE 209 as a
developmental neurotoxicological agent’’.

Viberg et al. (2008) uses the same methodology as two other
papers in NeuroToxicology, Viberg et al. (2007) and Johansson et al.
(2008). In all three, the authors base their conclusions on statistics
using the individual pup as the experimental unit. Two of the three
publications claim that random selection of pups from at least 3
litters has ‘‘[t]he same statistical effect and power compared to the
use of litter-based studies’’ (Viberg et al., 2007; Johansson et al.,
2008). This is not the accepted norm in developmental studies
where controlling for the ‘‘litter effect’’ is a priori (U.S. EPA, 2000;
OECD, 2007). Holson et al. (2007) said ‘‘[t]reating multiple
offspring from the same litter as independent subjects is a
fundamental violation of assumptions that can severely inflate
alpha levels’’. Mice are litter-bearing animals, littermates are more
alike than non-littermates, and pups from the same litter are not
independent of one another (Festing, 2006; Holson et al., 2007).

Viberg et al. (2007, 2008) and Johansson et al. (2008) rely on
inappropriate statistics as the basis for the reported treatment-
related effects. It is unfortunate that this problem was not
recognized during the peer-review process. We agree with Holson
et al. (2007) that ‘‘[i]gnoring litter effects in the statistical analysis of
DNT studies is simply not an acceptable practice’’.

Disclaimer

Albemarle Corporation is a global specialty chemical manu-
facturer whose product line includes decabromodiphenyl ether.
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Potential proconvulsant effects of oral zinc supplementation–A
case report
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Dear Editor,

Based on anecdotal information disseminated on the World
Wide Web, there is a popular misconception that individuals with
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seizure disorders require oral zinc supplementation. We report a
case of an individual who experienced a serious exacerbation of his
seizures following oral zinc supplementation.

A 28-year-old male presented with a 16-year history of
seizures. His seizures commenced with an epigastric ‘‘rising
sensation’’, followed by an unconscious staring spell lasting 1–
2 min; occasionally, these staring spells would generalize to tonic–
clonic convulsions. His seizures were being treated with phenytoin
(300 mg/day) and occurred approximately twice per year. In an
attempt to ‘‘take control of his health’’, he collected data about
seizures from the World Wide Web and became concerned that a
‘‘zinc deficiency’’ was causing his seizures. Accordingly, he began
to take oral zinc supplementation. He reported self-administering
64 mg of elemental zinc per day (i.e. 240 mg zinc gluconate orally
twice per day); he selected this dose (without guidance from a
physician or dietician) based solely upon information he obtained
on the World Wide Web. (He was already consuming a ‘‘balanced,
normal’’ meat-containing 2100 kcal/day diet, which provided
approximately 9–12 mg zinc/day; the recommended daily allow-
ance of zinc for adult males is 10–15 mg.) Two days after starting
the zinc supplementation, he experienced six complex partial
seizures in 1 day, with two of these seizures generalizing to tonic–
clonic convulsions. The following day, he experienced three
complex partial seizures. He discontinued the zinc and had no
further seizures. One month later, he re-initiated zinc therapy (at
the same dose) and once again suffered a seizure recurrence (seven
seizures over 3 days), which again abated following discontinua-
tion of the zinc supplement. His electroencephalogram demon-
strated a previously documented right frontotemporal
epileptiform focus; CT/MRI imaging was normal. There was no
change in the serum concentration of his phenytoin, and he was on
no other medications (prescribed or over-the-counter).

Multiple studies suggest that altered zinc homeostasis in
brain contributes to epileptic seizures (Koh, 2001). Zinc is one of
the most abundant transition metals in the brain, with
particularly high concentrations in the hippocampus, a region
known to play a central role in the pathogenesis of seizures.
Within such proconvulsant areas of brain, Zn2+ contributes to
electrical hyperexcitability by modulating multiple ligand-gated
ion channels including glutamate receptors and GABAA recep-
tors, as well as affecting the voltage-gated ion channel family
including K+, Na+, and Ca2+ channels (Mathie et al., 2006). This
proposed proconvulsant mechanistic role for zinc in epilepsy has
received in vivo study, primarily in animal models (Moreno
et al., 2006). These animal studies have demonstrated higher
Zn2+ concentrations in the brain of epileptic mice than control
mice, and have shown that these elevated Zn2+ concentrations
lead to neuronal excitation and a proconvulsant effect by
inhibiting GABAA receptor function and by stimulating NMDA-
mediated glutamatergic activity (Buhl et al., 1996; Hirate et al.,
2002; Mathie et al., 2006). Thus, the seizure-inducing influence
of Zn2+ is complex, but primarily mediated by ligand-gated ion
channel proteins.

The complex role of Zn2+ in epilepsy is further complicated by
speculations concerning anticonvulsant-mediated Zn2+ deficiency.
However, in a study with 114 epileptic patients and 30 volunteers,
Kuzuya et al. (1993) demonstrated that both Zn2+ and Cu2+

concentrations in epileptic patients receiving chronic anticonvul-
sant therapy (including phenytoin) differed only slightly from
control levels, remaining within the normal range and indicating
that there is no need to supplement either of these trace elements
in people with seizure disorders.

In conclusion, the exact role of zinc in human epilepsy is
incompletely evaluated, and zinc supplementation remains con-
troversial (Moreno et al., 2006). Nevertheless, clinicians should be
aware to the possibility that oral zinc supplementation could
predispose to an exacerbation of an underlying seizure disorder—a
clinically relevant observation in view of the growing problem
with uncontrolled overuse of nutraceuticals and supplements in
people with neurological disorders.
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