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Bromide liberated from MeBr in cells is very unlikely to
have a role in MeBr’s mechanism of toxicity because
cellular bromide concentrations are unlikely to reach toxic
levels, but it is possible that S-methylcysteine (produced
by reaction between MeBr and cysteine) might contribute
to MeBr’s mechanism of neurotoxicity via its interaction

with the GABA receptor.

BROMIDE TOXICITY



HEALTH EFFECTS OF BROMIDE ION

Serum bromide levels are usually below 15 ppm in unexposed
people. In bromomethane-exposed people, levels up to 80
ppm may occur without any obvious clinical signs, while levels
of 150-400 ppm are observed in people with moderate to
severe symptoms. Bromide is cleared from blood with a half-
life of about 12 days in healthy people, and half-lives of 3-15
days have been observed in bromomethane-exposed people
(Alexeeff and Kilgore 1983). Consequently, the correlation
between serum bromide levels and severity of effects is most
apparent within the first I-2 days of exposure, and there may
be little correlation later. Bromide ion is cleared mainly by
excretion in the urine, but no studies were located on the
use of urinary bromide levels as a biomarker of
bromomethane exposure.




HEALTH EFFECTS OF BROMIDE ION

: ;
S»

LMI CRO-WEST 1\ |

]

HomeoPathic Combination :
4 Tier Multi-Potency |
Total Bromine |

Product #0872 1 Fl. oz, 30m. "
Not more than 20% alcohol &




= S B 1Y NEEERT H:r“_--"_,_g..q___\ W russa
. Czech Republic - heart of Europe

Masaryk
University,
Czech Republic




Masaryk University, Czech Republic

Publications:
2003

Excessive bromide intake in the rat markedly influences its metabolism of iodine. in proceedings, 7th
Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University, 2003. ISBN 80-210-3053-4, pp. 54-55. 2003,

High bromide intake in the rat dam affects transfer of both iodide and bromide. in rroceedings, 7th
Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University, 2003. ISBN 80-210-3053-4, pp. 63-64. 2003.

2002

A survey of effects of excessive bromide intake on iodine metabolism in the rat. in macro and Trace

Elements/Mengen- und Spurenelemente (Anke M., Muller R., Schafer U., Stoeppler M., eds.) Leipzig: SCHUBERT-Verlag, 2002. Agricult., Biological, Environmental,
Nutrit., 21, ISBN 3-929526-73-5, pp. 567-574.

Bromide affects transfer of iodine through mother's milk to rat sucklings. chemicke Listy 1ssn 0009-2770,
2002, vol. 96, no. 6, pp. 431-432.

Determination of the biological half-life of bromine in the rat in dependence on the
physiological state of the animals. 2002.
Effects of a high bromide intake in the lactating rat. 2002.

Effects of high bromide intake on various aspects of iodine metabolism in the rat. in proceedings, 6th
Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University, 2002. ISBN 80-210-2777-0, pp. 60-61. 2002,

Excess bromide in the lactating rat is transferred through mother's milk to the suckling. in macro

and Trace Elements/Mengen- und Spurenelemente (Anke M., Muller R., Schéafer U., Stoeppler M., eds.) Leipzig : SCHUBERT-Verlag, 2002. Agricult., Biological,
Environmental, Nutrit., 21, ISBN 3-929526-73-5, pp. 575-583.

Exogenous bromide influences iodine metabolism in the rat. 2002.
High bromide intake in the lactating rat reduces transfer of iodine to the young and adversely

affects their development. In Proceedings, 6th Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University, 2002. ISBN 80-210-
2777-0, pp. 56-57. 2002.

Impact of high bromide intake in the rat dam on iodine transfer to the sucklings. rood and chemical
Toxicology Great Britain. 2002, vol. 40, pp. 1041-1045.

Production and composition of rat mother's milk are influenced by excess bromide. cnemicke Listy
2002, vol. 96, no. 6, pp. 431-432.

Toxicological effects of bromide ion in the rat. chemické Listy 1SN 0009-2770, 2002, vol. 96, no. 6,, pp. 519-521.



2001

Accumulation of iodide in rat thyroid and skin is reduced by high bromide intake. in industrial Toxicology
'2001 (Romancik V., ed.) Bratislava : Slovak Society for Industrial Chemistry, 2001. ISBN 80-968011-5-5, pp. 212-216.

Effect of high bromide levels in the organism on the biological half-life of iodine in the rat.
Biological Trace Element Research, USA. ISSN 0163-4984, 2001, vol. 82, no. 1-3, pp. 125-132.

Effects of exogenous bromide on iodine metabolism in the rat: an overview. In Industrial Toxicology 2001 (Romantik
V., ed.) Bratislava : Slovak Society for Industrial Chemistry, 2001. ISBN 80-968011-5-5, pp. 138-144.

Effects of high bromide intake in the lactating rat on iodide accumulation in the mammary

glands and its transfer to the SUCkIlngS. In Proceedings, 5th Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University,
2001. ISBN 80-210-2538-7, pp. 38-39.

High bromide intake affects the accumulation of iodide in the rat thyroid and skin. siological Trace
Element Research, USA. 2001, vol. 82, no. 1-3, pp. 133-142.

High bromide intake in the rat dam reduces iodine transfer to the sucklings. in industrial Toxicology 2001
(Romancik V., ed.) Bratislava : Slovak Society for Industrial Chemistry, 2001. ISBN 80-968011-5-5, pp. 217-222. 30.5.-1.6.2001, Bratislava.

High bromide intake in the rat changes the kinetics of iodide uptake and elimination by the
thyroid and skin. in sbormik, xvi. Biologické dny. Olomouc : Univerzita Palackého v Olomouci, 2001. ISBN 80-244-0327-7, p. 125-125.

Interference of exogenous bromide with iodine metabolism in the rat. in sbomik, xvi. Biologické dny. Olomouc :
Univerzita Palackého v Olomouci, 2001. ISBN 80-244-0327-7, p. 124-124.

Kinetics of accumulation of iodide in rat thyroid and skin is influenced by high bromide intake. i
Proceedings, 5th Workshop of Biochemists and Molecular Biologists. Brno : Masaryk University, 2001. pp. 37-38. 14.2.2001, Brno.

Transfer of iodine through mother's milk is influenced by high bromide intake in the rat dam. i,
Shornik, XVI. Biologické dny. Olomouc: Univerzita Palackého v Olomouci, 2001. ISBN 80-244-0327-7, p. 126-126.

2000
Distribution and kinetics of exogenous bromide in the rat. chemicke Listy (1999) 2000, vol. 94, no. 8,, pp. 720-721.

Effect of high bromide intake on the kinetics of accumulation of iodide in rat thyroid and skin. i
Mengen- und Spurenelemente 2000 (Anke M. et al., eds.) Leipzig: Verlag Harald Schubert, 2000. ISBN 3-929526-61-1, pp. 211-219.

Effect of very high bromide intake on iodine metabolism in the rat. chemicke Listy (1999). 2000, vol. 94, no. 8,
pp. 697-698.

Impact of enhanced bromide intake on iodide accumulation in the mammary gland of the
IaCtating Fat. in Mengen- und Spurenelemente 2000 (Anke M. et al., eds.) Leipzig: Verlag Harald Schubert, 2000. pp. 205-210.

Metabolism of iodine in rat tissues is markedly influenced by excessive bromide intake. in vengen-
und Spurenelemente 2000 (Anke M. et al., eds.) Leipzig : Verlag Harald Schubert, 2000. pp. 196-204.



Physiol Res. 533 (Suppl, 1) S81-500, 3004
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Department of Radicmeny, Institute of Phuziolosy, Acadewy of Sciences gf the Coech Republic,

Pragus and Dapartment of Biochemizoy, Faculty af Science, Mazarvk University, Brmo, Czech
Hepublic

Ryl Diwwmber 37, 200

Ao Marcde {20

Summary

The present koowledsze abeut the membolism of bropide with respect fo ots goimogenic effects, including some
conchisions drawn from our recent research on this subject, is reviewed Fustly, the biological behawior of bronxids son
is compared with that of chlerids and iodide. Secondly, the details about distmbation and Kinetics of bromide ions in the
body and in 15 different organs and tissoes of the @t are given. Significant comelaton between the valoes of the steady-
state concemiration of bromide m the respective tissue and of the comesponding biological half-life was found n most
tiszues examined. A remarkably hizh concentration of radichromuide was found in the skin, which represents, dus to its
large mass, the mest abundant depot of romide in the body of the rat. Thirdly, the effects of excessive bromide on the
i thyroid are supmmarized, along with the mterference of exogencos broonde with the whoele-body metabolizm of
todine It is swzgesred that high lewsls of bromdde in the organizm of experimental animals can influence their sodine
metabolizsm in two parallel ways by a decrease in fodide acoupmilation in the thiToid and skin (and n the masmary
glands m lactating dams). and by a mise in iodide excretion by kidneys. By accelemring the renal excretion of iodide,
excezsive bromide can alse mfluenre the pool of exchanpeable lodide in the thyroid Fmally, ouwr recent results
concemnimg the inflnence of hizh bromids miake in the lactating rat dam oo sodine and bromide transfer to the suckling,
and the mopact of seriously decreased iodme confent and increased bromide concentmtion in mether’s milk oo the
voung are discussed We omst state, however, that the virmee of the texic effects of excessive bromide on the thyToid
gland and itz interference with the biosymthesis of thyreid hormones, az well as the exact mechanism of bromide
interference with posinatal developmental processes remains o be ehecidated.
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/-T he impacts of seriously decreased\
lodine content and increased

bromide concentration in mother’s

milk are on the lactating rat dam. .
The virtue of the toxic effects of
excessive bromide are on the thyroid
gland and its interference with the
biosynthesis of thyroid hormones. /
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After oral ingestion, bromide
Is rapidly and completely
absorbed in the
gastrointestinal tract and,
analogously to chloride,
distributed almost
exclusively in the
extracellular fluid




It Is estimated that there
are about 1.6 billion
people on our planet
whose average iodine
Intake Is insufficient
(Delange 1995) and who
are, therefore, at risk of
health problems
connected with iodine
deficiency (Hetzel 1983).
These include about 650
million people afflicted by
goiter.
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//Considering the chemical similarity
of bromine to lodine, on the other
S hand, goitrogenic  effects  of
bromide may be assumed. Indeed,
an enhanced bromide intake in the
rat could markedly reduce Iodide
accumulation in the thyroid
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These results indicate that
with sufficient iodine supply mune
In the organism, a stable ane |
[1]/[Br] concentration ratio
In the thyroid Is rapidly
established during the
exposure of rats to
Increased concentrations of
bromide, while under iodine
deficiency iodine atoms In
the thyroid are replaced by
bromine atoms. ‘




Under the experimen
amount of iodine in t
bromine. Most proba

|l #‘.
e
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tal conditions up to 40 % of the
ne thyroid was replaced by
oly, bromine In the thyroid remains

In the form of bromic

e ion and, in proportion to Its

Increasing concentration, the production of iodinated

thyroxines decreases
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High levels of bromide In the organism of
experimental animals can influence their
lodine metabolism in two parallel ways:
by a decrease In iodide accumulation in
the thyroid, and by a rise in iodide

| excretion by kidneys. /




The observed reduction of the food
intake and consequently of the
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addition of the highest amount of
bromide could be explained by the
assumption that under the
conditions of high bromide levels in
the organism a disturbance in the
physiological function of the
stomach could arise. Because
bromide is also concentrated in
gastric mucosa and secreted into
the stomach lumen (Gross 1962),

News | Science Selections

Getting the Drift
Methyl Bromide Application and Adverse Birth

Outcomes in an Agricultural Area

Although occupational exposures to the pesticide methyl bromide are asso-
ciated with numerous health problems," little is known about the potential
effects to the general population of chronic low-level exposure. However,
agriculrural drift has been associated with prostate cancer in one study
of adult males,? and a handful of animal studies have suggested potential
developmental toxicity, including reduced birth weight* A new study in
EHP based on modeled methyl bromide exposure in a human population
now reports associations consistent with experimental findings.*

Some uses of methyl bromide were phased out in 2005 under
the Montreal Protocol on Substances that Deplete the Ozone Layer.®
However, the protocol permits several continued agricultural applications,
or “critical uses,” due to a lack of technically and economically viable
alternatives.” One reason methyl bromide is so difficult to replace is that
none of the alternatives have such broad activity at a cost growers can
afford. There has been some research on combining other compounds,
bur so far there aren’t any cost-effective options thar work as well.” More
than 1.75 million kg of the pesticide was applied in California in 20102
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All EHP content is accessible to individuals with disabiliti
A fully accessible (Section 508-compliant) HTML version
article is available at httpy//dx.dol.org/10.1289/ehp.121

and during the course of their pregnancies provided demographi
health information. The Global Positioning System coordinares of
homes were meshed with dara from the Pesticide Use Reporting syst
reveal methyl bromide amounts applied within 1, 3, 5, and 8 km of
residence. Medical records induded pregnancy duration and newt
length, weight, and head circumference.

The primary analysis focused on methyl bromide use within
of a residence during each trimester of pregnancy. During the
ond trimester—a critical period of fetal growth—there were estir
decreases in average birth weight, length, and head circumferen
21.4 g, 0.16 cm, and 0.08 cm, respectively, for each 10-fold incre
methyl bromide use within 5 km.

Clinically, the estimated changes would be considered insignit
however, the association suggests a downward shift in the overall dis
tion of growth variables with exposure during the second trim
More highly exposed women had babies estimated to average 11
(about 4 oz) lighter than those of unexposed mothers. By compa
Harley says, smokers have babies thar are abour 150-250 g lighter
nonsmokers, “so this is not a trivial difference in birch weight thar
seeing in the high-exposed groups versus the unexposed group.”

“The data are interesting,” says Lygia Budnik, a professor i
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possible changes in the
composition of the digestive juice
(e.g. production of hydrobromic
acid) could disturb the digestive
processes or could produce an
organic disorder of the
gastrointestinal system.
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Methyl Bromide Toxicity: What's on Your
Strawberries?

August/September 2001
http://www.motherearthnews.com/organic-gardening/methyl-bromide-toxicity-what-is-on-your-
strawberries.aspx

By IE. Sadowski

While this article will likely inspire you to grow and
eat organic rather than conventionally grown
strawberries, it points out that even organic
farmers rely on methyl bromide for their
pathogen-free stock.
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